TOPIC : A study examining the role of Executive Functions to predict functional  performance following Acquired Brain Injury.
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INTRODUCTION: The relationship between high level cognitive function and performance in everyday tasks has received considerable attention in recent years. 

Executive function refers to a variety of higher cognitive processes that use and modify information from many cortical sensory systems to modulate and produce behaviour (Fuster, 1999). These integrative functions include both cognitive and behavioural components that are necessary for effective and goal directed actions and for the control of attentional resources which are at the core of a person’s ability to perform daily living activities (Stuss, 2002).

Acquired brain injury is known to affect information processing capacities leading to difficulties in volition, planning, purposive action and action monitoring aspects of task performance (Yogev et al, 2008). Routine cognitive examination traditionally used in the Acute Hospital setting is not sufficiently responsive sensitive to extrapolate subtle executive dysfunctioning and the possible influence this has on their functional performance (Wilby, 2005). This study aims to explore the role and significance of testing for executive function and attention impairment with the aim of predicting functional capacity following acquired brain injury. 

LITERATURE  REVIEW: 

The literature on Occupational Therapy assessments in the acute settings, focusses on time constraints, discharge facilitation, speed of evaluation and the need for cost effective and time efficient assessments (Craig et al, 2004; Griffin, 2002). Very often there is an increased emphasis on discharge planning to the extent of a cycle of assessment and discharge only being the primary priority (Craig et al, 2004).

Griffin (2002) suggests that a model or framework for practice takes a low priority in the acute setting. It is widely acknowledged that there is a need for a rapid/responsive clinical reasoning, however what form of clinical reasoning is used to guide practice, or how reliable this is, is not always understood. 

Literature also suggests that cognitive screening on admission to hospital can be used to predict the amount of expected functional recovery after an acute episode requiring hospitalisation (Sands et al, 2003). Occupational Therapists are often called upon in the acute setting to predict safety and functional ability for a patient who has had their acute neurological/neurosurgical needs met. Assessment of attention and executive functions assessment helps predict poor self awareness of limitations, monitoring of behaviours, which could lead to an increased risk of falls (Van Iersal et al, 2006). Impaired planning skills may result in disorientation in familiar environments or even unnecessary effort incurred to arrive at a given destination (Stuss et al, 2002).

METHOD: 

15 consecutive patients admitted to hospital with a diagnosis of acquired  brain injury and referred to Occupational Therapy services for functional assessments,  were included in this study. Standardised Testing components which includes assessment of cognitive and executive functions alongside behavioural observations (Wilby, 2005) was completed for each of these patients. The Addenbrooke’s Cognitive Assessment Battery was used for this purpose. 

RESULTS:  

15 patients were included into the study ( n=15 ), of which 11 were males and 4 females. Each of these patients had been admitted to an acute neurological/ neurosurgical ward with a diagnosis of acquired brain injury. Surgical intervention had been carried out for each of these patients and a referral to Occupational Therapy Services had been initiated by the respective wards, when the patient was ready to be progressed through the acute care pathway according to the referral criteria for Occupational Therapy ( as outlined in their Scopes Of Service )

9 patients assessed were able to complete the Addenbrookes Cognitive Assessment Battery, scoring between, 23 to 77 out of a maximum score of 100. 6 patients were unable to complete the test owing to either, a severe degree of language impairment and / or low levels of arousal, leading to a consequent inability to sustain engagement and participation for the length of time required to complete the test. Each of the patients assessed demonstrated difficulties in attention, memory, generation of thought, and language fluency. Patients who were unable to complete the test are expected to be functioning at a decreased capacity than that required for completing activities of daily living.

Fluency was found to be the most impaired component with 13 out of the 15 patients getting very low scores, which is indicative of frontal lobe executive dysfunction. Deficits in fluency indicate poor inter-hemispheric integration which is needed for efficient functioning. In the absence of this, patients become overfocussed and obsessive about particular aspects of a task instead of being able to hold a perception of the wider picture or they cannot necessarily initiate engagement in activities in an efficient and timely way. 

Memory was found to be the next most affected component with 11 patients scoring very poorly. The capacity to learn new skills or recall recent pertinent information, was found to be highly compromised in these individuals. Retrieval of long-term memories was less affected. This was consistent with their functional performance as regards their capacity to engage in automatic schemas such as using environmental cues in context i.e utilisation of cutlery for feeding, picking up a magazine for browsing, or getting dressed in their dressing gown.

12 patients demonstrated poor abilities on their attention and concentration domains of the test. Attention plays an important role in a person’s capacity to allocate priority appropriately, focus sufficiently on new learning in order to be involved in informed decision making. Multi-tasking abilities will be compromised such as walking when talking, crossing the road, or shopping. 
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Figure 1 : Effect on major aspects of Executive Functions in the patient population    

                  (n=15)

CONCLUSION:  Occupational Therapy plays a unique role in assessing functional performance. This demands the need for focussed, efficient and effective methods of inquiry and data collection in the acute setting (Griffin, 2002). Data collection method, to give weight to findings, need to be multifactorial and be sufficiently sensitive to pick up subtle changes (Wilby, 2005).  The Addenbrooke’s Cognitive Assessment Battery combines components of cognitive and executive functions testing (Mioshi et al, 2006). The choice of this battery as a reliable testing tool in the acute setting helped in timely identification of underlying deficits that has implications for patients’ management and prediction of functional performance.

 Occupational Therapy referrals for the hospitalised patient in the acute setting, is often made to have input into a patient’s management pathway and discharge planning. 

Identification of functional potential, capacity to make gains from further therapy input and the need for skilled management is important to optimise health resources and ensure quality of care provision (DOH, 2005 and 2008). 

The need for ongoing management of disability following acquired brain injury has a profound impact on the wider family and support networks. Assessment outcomes provide a tangible tool for families and carers to utilise, when attempting to support the patient. This increases their locus of control in empowering them to assist with their recovery feeling better equipped to support the patient post acquired brain injury.  Executive functions in addition to cognitive testing should be considered routinely for all patients with acquired brain injury admitted to the acute setting. Further research into the prevalence of executive dysfunctioning, in a variety of neurological conditions would provide  evidence to contribute to better management of these patients in the acute setting. Efficient and effective methods of inquiry to extrapolate executive dysfunctioning  helps to identify issues which have an impact upon functional performance in patients following acquired brain injury. 
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