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Abstract
The UK’s ethnic minority population is vastly increasing and the largest and least studied in the field of mental health let alone dementia are the Pakistanis. With their increasing age, this community is now considered at an age where they are at risk for dementia. Many patients from this ethnic minority group are at risk of misdiagnosis due to the lack of clinically relevant assessment tools. In fact, it is a well-established fact that culture influences the performance on cognitive tasks in neuropsychological assessment that are used to make a diagnosis of diseases causing dementia. There is therefore an urgency to modify assessment instruments for this community to offer appropriate and valid diagnostic instruments for use in primary care and specialist services. The first part of this thesis explores the cultural differences present in autobiographical memory (ABM) formation and recall, which is considered central to the clinical interview when seeing a patient in the memory clinics. The second part of the thesis involved developing normative data to offer standardised versions with more accurate cut-offs on a range of cognitive tests translated and administered in Urdu/Punjabi for Pakistanis in the UK. The key findings taken from the autobiographical memory test was that Pakistanis recall fewer details in their memories in comparison with the White British group and Pakistanis also recalled more social as opposed to self-focused memories. Moreover, Pakistanis evidently perform less well on tasks of attention, memory and language even when translated and modified into Urdu/Punjabi which reveal lower cut off scores compared with the currently used British norms. Education and age were strong predictors of performance on cognitive tasks, as was acculturation score. Interestingly, cut off scores for the Mini Mental State Examination (MMSE) in Urdu was 23, which is strikingly lower than the currently used cut off scores of 26 and 27 of the non-standardised Urdu versions of this test, but very similar to the English cut-off. The findings suggest that establishing ethnic minority norms is essential as they will allow the detection of abnormal cognitive decline amongst Pakistanis in the UK at a much earlier stage than currently possible. The findings also suggest that ethnic valid assessments for migrants should also take into account factors such as education and acculturation in addition to linguistic and cultural issues. There is more research required to determine more accurate cut offs with a bigger community sample and also more patient data to validate the assessment tools. 
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1. [bookmark: _Toc338752227][bookmark: _Toc436932560]Chapter 1: Dementia: Facts and figures 
The rate of dementia is vastly increasing, it is estimated that 34.4 million people have dementia on a worldwide scale (Wimo, Winblad, & Jonsson, 2010), with predicted figures set to double every 20 years; this means 81.1 million by 2040 (Ferri, Prince, Brayne, Brodaty, Fratiglioni, Ganguli, Hall, Hasegawa, Hendrie, Huang, Jorm, Mathers, Menezes, Rimmer, Scazufca, et al., 2005). It has further been estimated that dementia accounts for 3% of deaths in the UK but estimations also imply that 4 times as many people with dementia will die (National Audit Office, 2007). 

Furthermore, there are over 4.6 million people that develop Dementia every year, a problem that seems to impact more towards the developing regions of the world, specifically in India, China, southern Asia and pacific neighbours. The increases in developed countries of 100% from 2001 to 2040 draws no comparison when it comes to the impact of dementia on the developing countries, with figures set to increase from 2001 to 2040 by 300% (Ferri, Prince, Brayne, Brodaty, Fratiglioni, Ganguli, Hall, Hasegawa, Hendrie, Huang, Jorm, Mathers, Menezes, Rimmer, Scazufca, et al., 2005). 

The cost on a worldwide scale of dementia is also devastating, and with rates set to burden those developing countries, the complete paradox of economic wealth and increasing dementia rate is underpinning the greatest problem faced today by healthcare systems across the world. Many will go unrecognised in those countries, others will not receive proper care, which are a number of reasons to emphasise the point about dementia and its impact on a global level. The cost of dementia based on 34.4 million sufferers on a worlwide scale has been estimated at $422 billion, which is equivelent to £269 billion per year, including $142 billion (£90 billion) for informal care (Wimo et al., 2010). Moreover, some of Wimo’s (2005) early literature reported estimated costs of dementia of $315 billion, which is a difference of $107 billion in the time frame of only 5 years. 

At present, in the UK alone there are 700,000 people with dementia; that number will increase to more than 1 million by 2025, there is also an exacerbating burden on the economy as the predicted cost in the UK is between £17-18 billion every year, that accounts for 6.7% of the world cost of dementia  (Knapp & Prince, 2007; Wimo et al., 2010). To add to the heavy burden in terms of economy, dementia cost is greater than that of cancer, stroke, and heart disease combined (Knapp & Prince, 2007; National Audit Office, 2007).

[bookmark: _Toc436932673]Figure 1.1 The prevalence of dementia subtype in the UK (Knapp & Prince, 2007)

Dementia associated with multiple aetiologies has been known to contribute to decline in several cognitive functions that include loss of memory, change in personality and further decline affecting judgement (Aziz et al., 2014). The most common cause of dementia is Alzheimer’s disease (AD), which accounts for roughly 62% of cases in the UK population. The second most common cause is vascular dementia (VaD) that accounts for 17%; other causes include mixed aetiology, which is symptoms of AD and VaD combined, which accounts for 10% of cases in the UK. Furthermore, the other degenerative forms such as dementia with Lewy-bodies (4%), fronto-temporal dementia (2%) and Parkinson’s dementia (2%) all make up for 8 percent of cases but there is often an overlap in diagnosis which can lead to misdiagnosis of dementia (Knapp & Prince, 2007). It must be noted that these prevalence rates are taken from a UK based population; given the fact that dementia varies on a world wide scale it is probable that the percentage of dementia subtypes also varies. However, the common fact across the world is that AD is the most common cause of dementia. 



1.1. [bookmark: _Toc338167031][bookmark: _Toc338234482][bookmark: _Toc436932561]Dementia: A History 
A dementing person has been described as “A wealthy person turned poor” Esquirol, 1838 (as cited in Boller, 2008a). It has long been recognised that cognitive decline is an ageing problem. The earliest recognition of the age and cognitive decline association was amongst the Greek philosophers such as Solon (500 B.C.) and physicians such as Pythagoras (7th century, B.C.). Their contributions outline that cognitive decline is a part of the ageing process; Pythagoras split the life cycle into stages that defined ages 63 and 81 (the final 2 of Pythagoras’ stages) as old age in which cognitive decline occurs (Berchtold & Cotman, 1998). Solon who was a Greek poet as well as his more prominent role of Lawmaker, considered senile cognitive decline in his decision to amend the prospect of a clear judgement when making wills and so mustn’t be “impaired by pain, violence, drugs, old age, or the persuasion of a woman” Freeman, 1926 (as cited in Boller, 2008d, p. 4). 

Hippocrates, who is arguably the founding father of medicine springs to mind when considering old age as a factor in the aetiology of cognitive decline.  His work has long been debated based on his theory of bodily imbalance of the four fluids blood, phlegm, yellow and black bile to which all illnesses have been attributed to. Some of Hippocrates work has been misconstrued, and therefore the literature in this area is very mixed about their opinions. Halpert (1983) has suggested that paranoia was included in Hippocrates classification of mental diseases, in terms of characterizing the decline of cognitive abilities in old age. This take of Hippocrates’ work would suggest an organic aetiological route in explaining the decline in cognitive abilities stemming from the notion that paranoia was included in the classification of mental diseases (Berchtold & Cotman, 1998; Halpert, 1983). Nonetheless it is highly improbable that Hippocrates’s work was so explicit about the context of paranoia.
Another explanation for cognitive decline observed in old age based on Hippocrates’s views is that it was merely an accustomed form to the ageing process accompanied with further changes ascribed to the balance in bodily fluids (Berchtold & Cotman, 1998). The take on Hippocratic literature implies that cognitive ageing was considered part of ageing although not considered abnormal as it was deemed almost an inevitable part of ageing. 

1.2. [bookmark: _Toc436932562]Types of Dementia
Dementia can be classified into two sub-types including degenerative forms and secondary forms; the former includes Alzheimer’s disease, frontotemporal dementia, dementia with Lewy bodies as well as Parkinson dementia. The latter of the two sub-types includes vascular brain disease, endocrinological deficits, metabolic deficits i.e. kidney or liver pathology and also inflammatory disease and other secondary forms such as vitamin deficiencies. 

The risk factor of age in relation to Dementia is one that has been prominent throughout history. However, other factors are considered important in that people with increased risk of cardiovascular disease and people with difficulties in learning such as, Down syndrome, may have an earlier onset of dementia (National Audit Office, 2007). 



1.3. [bookmark: _Toc436932563]Alzheimer’s disease (AD)
The increasing rates of dementia will continue to grow in the context of current socio-economic factors, including risk factors facilitated by the increasing number of people living into older age that add to the prevalence of the disease. Furthermore, with figures set to soar drastically by 2025 there is an overwhelming amount of pressure on researchers and clinicians as well as the government to foresee a solution to the increasing rate of AD that are set to create huge economic problems.

AD is the most common cause of Dementia with an incidence of 2.5-5% in the general population. The presenile forms of this disease affect people 50 years old and even younger in some cases, while the senile form affects those aged 65 and above (Ferri, Prince, Brayne, Brodaty, Fratiglioni, Ganguli, Hall, Hasegawa, Hendrie, Huang, Jorm, Mathers, Menezes, Rimmer, Scazufca, et al., 2005; Gascon-Bayarri et al., 2007). Following damage to the cerebral cortex, cognitive functioning and changes in behaviour are the two types of changes that are associated with AD. Initially, memory deficits are typical of AD, and these eventually go together with further cognitive and attention deficits (Ewers, Sperling, Klunk, Weiner, & Hampel, 2011).  Alois Alzheimer described the first case of Alzheimer’s disease in patient Auguste D. Symptoms were described as visual hallucinations, delusions of  jealousy and paranoia (Alzheimer, Stelzmann, Schnitzlein, & Murtagh, 1995). The most interesting and prominent change observed in AD is progressive cognitive decline that leads to a decreased ability to deal with everyday life. There is a vast amount of literature that has focused on these aspects while attempting to differentiate AD from Normal ageing and also Mild Cognitive Impairment (MCI). There is currently no known cure for AD, although symptomatic treatments with cholinesterase inhibitors have been effective in delaying symptoms and progression of the disease (Mesulam, 2004; National Audit Office, 2007). 
1.3.1. [bookmark: _Toc338167033][bookmark: _Toc338234484]Neuropathology of AD
Generally Alzheimer’s disease has been viewed dichotomously with Aβ (amyloid beta) extracellular (outside the cell membrane) deposition at one end, and intracellular (within the cell) accumulation of tau protein at the other end of a single continuum. When talking about the pathological components of AD, the focus is more towards the former end of the continuum; therefore, Aβ deposition is the focal point of AD pathology. Aβ is an amino acid peptide or a smaller protein that forms part of the larger protein called Amyloid Precursor Protein (APP) (Goedert & Spillantini, 2006). Aβ originates from the APP protein as Aβ binds to the surface receptor of the oligomers and monomers (enzymes) causing the structure of the synapse of the Aβ amino acids to become distorted resulting in the breakdown of communication between cells. These then lead to the build-up and depositions of Aβ in the basal forebrain, entorhinal cortex and the hippocampal region, and are transformed into toxic forms of neuritic plaques surrounding the brain cells. The plaques gradually build up within the cortex and with the addition of Neurofibrillary tangles (NFTs) resulting from the accumulation of tau protein, cause cell death and some tissue loss, which epitomise the progression of AD (Ewers et al., 2011). The resulting atrophy, when excessive, differentiates between a healthy ageing brain and one that is affected by AD, where the AD brain is smaller. The cause of the disease is yet unknown and the involvement of tau and Aβ depositions as the potential cause of the disease is still uncertain. 

Braak & Braak (1991) outlined the staging of AD based on NFTs and the formation of tau depositions, and also of Aβ deposition in the formation of plaques. They point out that tau proteins modulate the stability of microtubules, and hyperphosphorylation (an intracellular influx of tau) occurs that affect dendrites, eventually causing cell death and a loss of transmission in information between synapses within the basal forebrain and hippocampal regions. This starts off as the tau tangles begin to clump together in the transentorhinal and entorhinal regions, cell death then occurs and causes minimal impairment (stages 1 and 2). Further aggregation of tau leads to increased NFTs in the limbic regions of the hippocampus, which eventually causes memory impairment (stages 3 and 4). Finally cell death occurs in all associated neocortex that leads to further cognitive decline (stages 5 and 6). NFTs in the final stages are more invasive and are usually observed during autopsy; making AD easier to diagnose in the final stages of Braak and Braak’s (1991) neuropathological classification.
 
[bookmark: path]Although AD is vastly diagnosed in the advanced phase, the challenge that many researchers face in neuropsychology and other biological fields is to identify AD at the prodromal phase. With advancements in Positron emission tomography (PET) the radiotracer known as Pittsburgh Compound-B (PIB) is able to detect the deposition of Aβ in living subjects (Klunk et al., 2004). As binding of PIB occurs predominantly in the frontal cortex, this provides an insight into amyloid deposit in the pathology of AD and more importantly, can be used as a possible biomarker for the in vivo detection of AD.  
1.3.2. [bookmark: _Toc338167034][bookmark: _Toc338234485]Cognitive deficits 
AD is characterised by a range of cognitive deficits. These deficits can be detected using neuropsychological tests, some of which include standardised screening tests such as the mini-mental state examination (MMSE). Further batteries of tests are also used including tests such as digit span, Stroop task, other tests that look into different aspects of memory including, autobiographical memory, episodic, semantic and working memory, attention and executive functions.  It is important to be able to characterise the profile of AD with neuropsychological assessment, as it forms the initial base of the diagnostic pathway and adds to clinical diagnosis. However although neuropsychological assessment is vital, it would only serve to track the severity of symptoms. When combined with neuroimaging techniques it is possible to track the progression of pathology and it is possible to detect structural metabolic and cerebral changes providing biomarkers which could be pre-clinical tools which help the detection of mild cognitive impairment progressing to AD (Dubois et al., 2007).   
1.3.3. [bookmark: _Toc338167035][bookmark: _Toc338234486]Episodic memory deficits
It is important to note that deficits of episodic memory are characteristic of AD; they can be linked to hippocampal atrophy adding to prognostic value and increasing the likelihood of successful intervention at the early stages of the disease. The hippocampus has a key role in episodic memory, which is affected greatly in AD patients. Green and colleagues (1996) used visual and verbal recall of the Doors and People Test, immediate and delayed prose recall and the CERAD word learning test to study episodic memory decline in AD. They found that AD patients have greater decline in delayed recall than in immediate recall. 

Furthermore, Ivanoiu et al (2006) found that AD patients have a temporal gradient in the retrieval of past memories, between the recent and late adulthood period combined, while healthy controls of comparable age have better performance than AD patients in these time periods. This would suggest that in AD patients past memories are relatively spared compared to recent ones. Interestingly it has also been observed that AD patients also produce confabulations when recalling personal memories, a behaviour that is not observed in healthy controls. Cooper and colleagues (2006) investigated this using a provoked confabulations questionnaire and found that AD patients produced more confabulations on a questionnaire assessing their personal memories. Moreover, in terms of ABM measured using a short story scenario in which individuals constructed a story based on 5 picture cards, more confabulations were observed in the AD group during recall. The presence of this confabulatory behaviour could not be explained by memory overload, as normal elderly showed no confabulation under overload conditions, suggesting that confabulations in AD are due to episodic memory failure and not executive failure.
  
Generally working memory impairments are observed in AD patients, with a focus on the central executive component; the digit span, especially in its backwards recall form, is therefore more severely effected in AD patients, than in healthy controls (Papagno, Allegra, & Cardaci, 2004). Furthermore, Jacobs et al (1999) found that AD patients perform slower on the rotor pursuit skill acquisition task, implying that there might be an impairment in acquisition of new skills in AD. 
1.3.4. [bookmark: _Toc338167036][bookmark: _Toc338234487]Attention and Language comprehension deficits   
Selective attention is also affected in AD patients. Deficits in this function can be observed  on tasks that require shifts from one stimulus to another, and impairments in this area of cognition are more prominent in the early stages of AD (A. D. Baddeley, Baddeley, Bucks, & Wilcock, 2001). Tasks such as digit cancellation and Stroop are the most suitable to test selective attention in AD and also aspects of short-term memory. The study of performance on a timed digit cancellation task showed that AD patients are slower at decision making partly due to the fact that many would scan the characters and not register the one that require cancellation (Della Sala, Laiacona, Spinnler, & Ubezio, 1992; Solfrizzi et al., 2002). 
Language deficits are also observed in AD and result from neuropathology spreading across the association cortex of frontal, temporal and parietal lobes, extending beyond the medial temporal lobes. Deficits in language are semantically centred and involve impaired fluency, confrontation naming, category and letter tasks (McDowd et al., 2011). Keilp et al (1999) suggested that low cerebral blood flow (CBF) values in the temporo-parietal areas are associated with category fluency deficits which are more severely affected than letter fluency. Category fluency performance in AD has been researched widely. Recent studies show that words produced by AD patients in category fluency have early age of acquisition and higher typicality values than those of age matched controls. Further, impairments in medial temporal areas, and more specifically in left and right para- hippocampal gyri, and left superior temporal gyri have been found associated with poorer performance on category fluency in early AD (Venneri et al., 2008). 
1.3.5. [bookmark: _Toc338167037][bookmark: _Toc338234488]Diagnostic Criteria: The NINCDS ADRDA and the DSM-IV-TR criteria for AD
The National Institute of Neurological Disorders and Stroke–Alzheimer Disease and Related Disorders (NINCDS ADRDA) and the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-V) comprise the current and most up to date criteria for diagnosing AD (D. W. Black, Grant, & American Psychiatric Association, 2014). The recognition of dementia as a syndrome followed by the relevant and applicable clinical features of AD is essential to the two-step process in line with the above criteria. A further criterion under the DSM-IV entails the presence of a memory disorder and at least one other impairment in another cognitive domain (American Psychiatric Association., 2000). These impairments must also hinder activities of daily living and perhaps social functioning. Many authors (Petrovitch et al., 2001; Varma et al., 1999) looked into the validation of these criteria against neuropathological evidence and found that accuracy ranges between 65-96 percent. However, specificity ranges from 23-88 percent, causing difficulties in assessing AD, leading to overlaps amongst other degenerative forms of dementia (Dubois et al., 2007). 
1.3.6. [bookmark: _Toc338167038][bookmark: _Toc338234489]New diagnostic criteria
Given that the available diagnostic criteria of AD appear to have poor sensitivity and especially limited specificity, some authors suggested revisions and proposed new criteria applicable mainly in a research context (Dubois et al., 2007). In these new diagnostic criteria for AD, it is emphasised that AD is predominantly a disorder affecting episodic memory with progressive decline in memory function. Further deficits either isolated or associated with other cognitive changes can be present but a recall deficit which does not normalise with the effects of cueing is the most important feature. Dubois and colleagues (2007) suggested that in order to make a more accurate diagnosis, there should be an aspect included within the criteria that appreciates the detection of biochemical changes in biomarkers or the presence of a pattern of structural/functional neuroimaging typical of AD. Positron Emission Tomography (PET) or Magnetic Resonance Imaging (MRI) can be used to detect either metabolic changes or structural atrophy within the medial temporal lobes, allowing the differentiation between the different types of dementia and even the distinction between MCI and AD. Fox and Freeborough (1997) used measurements of atrophy progression looking at serial volumetric changes with MRI and found that AD patients had a greater percentage of atrophy observed on repeat measures (92%) compared with healthy controls (32%). This implies that MRI is useful in detecting a biomarker of disease progression in order to differentiate AD from non-AD related atrophy. However, it is also important to be able to differentiate AD from other dementias, as there maybe overlap in neuroimaging changes when it comes to the diagnosis of dementia.    

Nonetheless some authors (Ferreira, Diniz, Forlenza, Busatto, & Zanetti, 2011) have considered the above point and found that atrophy in the left medial temporal lobe was the most consistent neurostructural biomarker for predicting the conversion of amnestic MCI to AD. Out of the 429 people under review 142 converted to AD and they showed grey matter volumetric reduction in the hippocampus and para-hippocampal gyrus, therefore suggesting that in amnestic MCI it is possible to predict conversion to AD using measures of progression of atrophy in these specific brain regions. There is a large body of evidence in support of hippocampal atrophy as a useful biomarker to identify the risk of progression from MCI to AD. Schuff et al (2009) found that MCI and AD groups had hippocampal loss that accelerated from 6 months to 1 year. Increased loss was paired with the presence of the Apolipoprotien-E (APOE) epsilon allele 4, and reduced levels in cerebral-spinal fluid of Aβ1-42 (which is a major component of the amyloid plaques) in MCI; the APOE genotype relations with clumps in tau values were, however, weaker and only trends were identified. This implies that hippocampal loss can be indicative of AD pathology and aid diagnosis in the early stages of disease progression. However, Jack and colleagues (2009) found that although hippocampal loss was indicative of progression to AD in patients over time, there was some overlap, with MCI patients having varying intermediate values between the AD and the control groups. This would suggest that there is some overlap between those abnormal states and therefore, differentiating AD from MCI and even from healthy ageing persons, by relying on hippocampal atrophy progression alone is not fully appropriate.  
1.3.7. [bookmark: _Toc338167039][bookmark: _Toc338234490]Aetiology of AD:
The cause of AD varies greatly when it comes to the factors that influence its progression and potentially its onset. Some of these include, genetic mutations and genes that specifically contribute to the development of AD, and others include more behavioural factors; the latter focus on smoking and alcohol abuse and are valid for other degenerative forms of dementia as well. 
1.3.8. [bookmark: _Toc338167040][bookmark: _Toc338234491]Age and education as risk factors
It is reported that prevalence rates of AD are increasing with age, given that most cases occur after the age of 60, age is proving to be the most consistent and prominent risk factor for AD (Lezak, 2012)
1.3.9. [bookmark: _Toc338167041][bookmark: _Toc338234492]Genetic Factors  
Genetic factors have already been reviewed in the section that explains the concept of genetic mutations in AD pathology (see page 12). Genetic factors are a determinant of AD only in a small number of familial cases. The majority of the genetic factors which have been identified so far confer only an increased risk for sporadic AD. There is evidence to suggest that the presenilin 1 and 2 genes on chromosomes 14 and 1 respectively are involved in the mechanistic process of amyloid precursor protein (APP) into Aβ formation. Furthermore, one of the most convincing pieces of evidence is based on the APP and the extra copy of chromosome 21. The amyloid hypothesis (Hardy & Allsop, 1991) is supported by evidence which suggests that there is a remarkable effect of the additional chromosome 21 on the amount of Aβ deposition (Lott & Head, 2001) . In light of this evidence, Down syndrome (trisomy 21) patients who carry the extra gene copy almost universally develop AD by the age of 40 (Mudher et al., 2001). 

Moreover, Heyman and colleagues (1983) reported an increased risk of 9% for people aged 40-49 (9%) to 55% for those aged 60-69, in persons with Down syndrome. Nistor et al (2007) also reported that beta-secretase activity increases with age in people with Down syndrome; therefore there is rapid conversion of Aβ in older people with Down syndrome. Additionally, Heyman and colleagues (1983) reported an increased prevalence of Down syndrome in families with an AD history than those without.  However it must be noted that Zigman and colleagues (1996) reported that prevalence estimates are significantly below the presumed 100 percent, as many people with Down syndrome don’t go on to develop AD.

As mentioned in the neuropathology of AD section, toxic oligomers of Aβ bind to the receptors on the surface of the cells which alter their synaptic structure causing a breakdown in communication between neurons. The prion protein is a type of oligomer of Aβ which has been linked with Creutzfeldt-Jakob disease; this potentially links the underlying mechanisms of this neurodegenerative disease with AD (Lauren, Gimbel, Nygaard, Gilbert, & Strittmatter, 2009). 

The most compelling argument for genetics as a risk factor for AD comes from the mutation of the apolipoprotien-E epsilon allele 4 on chromosome 19. Farrer (2000) found increased risks of developing AD from 2.7 to 3.2 for those who are single carriers of this mutation, and a further increase from 12.5 to 14.9 for those who carry homozygous cells of the APO-E epsilon allele 4. This would suggest a high genetic risk factor for AD and would explain the higher incidence of AD in the general population.  

To conclude, although genetics can account for some cases of AD, it does not provide sufficient evidence for all cases of sporadic AD. Therefore the above evidence that is mainly based on the amyloid hypothesis, albeit commendable, is only applicable for a small subset of AD cases. Indeed there are other variables that add to the disease process which are amongst the complex dynamics of its pathology. Therefore, there must be environmental factors that also account for a small number of AD cases, leaving the majority of the cases to be of unexplained cause, mixed and not well understood. 
1.3.10. [bookmark: _Toc338167042][bookmark: _Toc338234493]Contributing Factors: TBI, vascular disease and Diabetes
There is mixed research that suggests certain risk factors such as traumatic brain injury (TBI), vascular disease and diabetes are linked with AD. TBI has been observed in many athletes, in particular boxers who have developed AD and Parkinson’s disease (PD). TBI caused by repeated cerebral concussions in boxers has been associated with increased NFTs underlying AD pathology exacerbating the effects of the disease (Constantinidis & Tissot, 1967). These NFTs are, however, distributed differently to what is observed typically in  AD patients (Hof et al., 1992). Punch drunk syndrome has been used to describe cases related to TBI in boxers, and recently it has been termed chronic traumatic encephalopathy (CTE) and affected regions including the substantia nigra and the cerebellum (Corsellis, 1989). There have been only a few cases reported with a history of TBI prior to development of AD, making TBI a very weak risk factor of the disease (Mehta et al., 1999). 

Many authors (Bhargava, Weiner, Hynan, Diaz-Arrastia, & Lipton, 2006; Cechetto, Hachinski, & Whitehead, 2008) have outlined that vascular disease has been linked with AD. The risk factors associated with vascular disease include smoking, diabetes and lack of physical activity; all these contribute to the aetiology of AD. Myocardial ischemia is a condition that involves reduced blood-flow to the heart and has been linked with atherosclerosis, in which the vascular walls of the arteries are layered with Aβ depositions. This results in loss of smooth muscle and narrowing of arteries which inhibit the arterioles to constrict and dilate in sync with regional brain activity. A lack of oxygenated blood enters the heart which means that receiving cells in the brain collect less oxygenated blood, with effects on the function of the blood-brain barrier. Some aspects of  neurological dysfunction in AD can be linked with chronic ischemia. Furthermore, vascular risk factors appear to influence a higher rate of cognitive decline (Bellew et al., 2004) which does imply that vascular risk factors have an underlying involvement in the aetiology of AD. 

Insulin-dependent diabetes is another risk factor that in many ways influences the neuropathology of AD and its mechanism. Neurotoxic oligomers  bind to the synapses of cells and alter the structure of the synaptic space. Amyloid-beta derived diffusible ligands (ADDLs) are types of toxic oligomers. In insulin-dependent diabetic patients there is a case of insulin resistance as insulin is incapable of binding to the synapse as ADDLs have altered the structure. ADDLs are more diffusible than amyloid and have been associated with causing oxidative damage, reduced plasticity, tau hyperphosphorylation and effectively AD (Kroner, 2009; Lauren et al., 2009). Diabetes is a factor that exacerbates AD, and can cause overlap with the pathology of the disease adding to the difficulties with diagnosis. 
1.3.11. [bookmark: _Toc338167043][bookmark: _Toc338234494]Behavioural Factors: smoking and alcohol abuse 
AD has been associated with many risk factors, from a behavioural perspective these include, smoking and alcohol abuse, and these are to some degree the main ones that have been highlighted in the literature. There is some evidence to suggest that tobacco users are at risk of AD, and low intake of alcohol was associated with a decreased risk of AD (Daviglus et al., 2011). Furthermore, Rusanen et al (2011) carried out a comprehensive study, investigating a multi-ethnic population cohort to look at the long-term associations of smoking with dementia. They found that out of the 21,123 people considered, 5367 developed dementia and 1136 cases were diagnosed with AD. This evidence suggests therefore, that heavy smoking during mid-life is associated with a large increase in the risk of developing dementia.  However more research is required to back these data up, as some researchers suggest smoking is a protective factor. This one is the argument of a much needed debate in this area (Fratiglioni & Wang, 2000) and there are others who suggest the opposite and imply cognitive engagement and physical activity can be preventative measures of AD (J. W. Williams, Plassman, Burke, & Benjamin, 2010). 

1.4. [bookmark: _Toc436932564]Vascular Dementia (VaD)
1.4.1. [bookmark: _Toc338167045][bookmark: _Toc338234496]A brief overview of VaD
The second most common cause of dementia is vascular brain disease (Knapp & Prince, 2007), which accounts for about 20 percent of all cases (J. T. Stewart, 2007). Its cause is  brain damage from cerebrovascular or cardiovascular diseases, mainly after strokes, and culminates in cognitive decline (Mathias & Burke, 2009). Although in the western world VaD is the second most common cause of dementia, it is thought that in many developing countries, VaD is the greatest cause of dementia particularly due to the high incidence of stroke (Desmond, 2004a). The estimated prevalence of VaD in developing countries ranges from 0.6 – 2.1 in those aged 65 and above, and it seems that there are more Chinese people that are predicted to have VaD whereas AD is common in mostly Indians and Eurasians (Ampil, Fook-Chong, Sodagar, Chen, & Auchus, 2005; Kalaria et al., 2008; Zhang et al., 2005). Moreover, the most consistent feature of dementia is memory impairment; this is highlighted in AD patients who have marked hippocampal atrophy ultimately causing memory loss. However in VaD, memory seems to be less severely damaged and its occurrence is less frequent than in AD. 

Roman and Royall (1999) pointed out that cerebrovascular disease results from lesions in the prefrontal sub-cortical circuits and these impairments are associated with abnormal executive functioning. Before the diagnostic criteria of VaD had become available, there was an obvious problem with epidemiological studies. In the 1990’s clinical criteria began to take form and the most interesting findings included the co-occurrence of VaD with AD in what has recently been referred as mixed dementia (MD) (Roman, 2008). It is important to be able to distinguish AD from VaD, but they can co-occur making the task more difficult. It may be that they exist dichotomously with pure forms of AD on one end and VaD at the other end of a single continuum.
1.4.2. [bookmark: _Toc338167046][bookmark: _Toc338234497]Risk factors for VaD
Roman (2003) suggested that VaD is caused by cerebrovascular disease with ischemic injury of brain regions that are associated with memory, cognition and behaviour that result in loss of functional independence. Given this definition, vascular factors that increase the risk or at least enhance the rate of cognitive decline that leads to developing dementia include haemorrhagic and ischemic strokes, hypertension, atherosclerosis, diabetes mellitus among other behavioural risks such as smoking, and the most prominent of them all, age (Kalaria, 2010; Wehr et al., 2006). Other risks include ethnicity (non-white ethnic groups with increased risks), fewer years of education, and gender (males are at greater risk than women) (Desmond, 2004c). 

There are some genetic risk factors associated with VaD; however in terms of disease progression it is more likely that genetic factors are more important in AD. The ApoE epsilon 4 allele has been closely related to VaD, but amongst Africans and those from developing regions there are fewer genetic risks associated with its inheritance, and vascular factors such as hypertension play a role (Kalaria et al., 2008). CADASIL (cerebral autosomal dominant arteriopathy with sub-cortical infarct and leukoencephalopthy) caused by the mutation of the notch 3 gene on chromosome 19 (Román & Benavente, 2004) is a rare cause of vascular dementia resulting in frequent migraines, post-stroke cognitive decline at an early age, followed by ischemic recurring events and then progressive dementia of a presenile nature (Shuja, Lindquist, Lee, Silliman, & Makary, 2009). The use of CSF biomarkers can aid in differentiating AD from CADASIL caused VaD Total tau protein and phosphorylated tau-protein were found to be altered in CADASIL patients and  beta-amyloid 1-42 has been found to be significantly lower (Formichi et al., 2010), therefore providing support for an altered biomarker profile for differential diagnosis of pure VaD. 
1.4.3. [bookmark: _Toc338167047][bookmark: _Toc338234498]Neuropathology of VaD
VaD can be characterised into sub –categories in terms of its pathology: large vessel dementia (LVD), small vessel dementia (SVD), hypoperfusive, hypoxic-ischemic dementia (HHD), venous infarct dementia and haemorrhagic dementia (Brun, 1994). Ischemic infarction is the definitive lesion that underlies the cause of VaD, although there are cases in which haemorrhage and hypoperfusive brain ischemia result in VaD (Román & Benavente, 2004). Ischemic strokes consist of mainly large vessel cortico-subcortical strokes and small vessel resulting in lacunes. 

Cerebrovascular disease is caused by atherosclerosis, in which cholesterol deposits cause obstructive lesions to develop. This further leads to inflammatory responses and causes small vessel walls to dilate and plaques to develop in the basilar artery and cerebral artery within the brain resulting in cognitive impairment and behavioural changes stemming from lacunar strokes (Román & Benavente, 2004). The vessels become blocked and as oxygenated blood cannot reach the cells, the circuits, particularly the frontal subcortical ones, are interrupted and this leads to VaD. 

Other vessel diseases include arteriolosclerosis, which is associated with lacunar strokes and causes the arterioles to become elongated and narrow, restricting blood flow to the brain; observed white matter lesions in the brain can be ascribed to arteriolosclerosis (Erkinjuntti et al., 1996; Roman, 2008). Similar observations can be seen in multi-infarct dementia (MID), the core infarctions include: large artery infarct and lacunar infarct that result in lesions in the subcortical nuclei of the brain i.e. putamen, thalamus and caudate and also the pons. This again disrupts the connecting pathways of frontal-subcortical circuits which can result in Binswanger disease (affecting executive functions and leading to mood changes, resulting in symptoms such as apathy and abulia and memory loss) as well as strokes (Roman, 2008). 
1.4.4. [bookmark: _Toc338167048][bookmark: _Toc338234499]Diagnostic criteria for VaD
There are some issues when diagnosing VaD as there is considerable overlap with AD, upon autopsy there are problems with defining the cerebrovascular lesions as a cause or result of dementia or simply just coincidental. Neuropsychological tests aid in the differentiation with AD, as VaD affects more functions that relate to planning and mental processing speed and performance on unstructured tests with memory more intact than in AD (Mendez, Cherrier, & Perryman, 1997). 

1.5. [bookmark: _Toc436932565]Dementia with Lewy-bodies (DLB)
1.5.1. [bookmark: _Toc338167050][bookmark: _Toc338234501]A brief overview of DLB
In 1912 Fritz Heinrich Lewy identified small protein deposits in nerve cells of the mid-brain regions of Parkinson’s disease patients. Since then these small protein irregularities found within nerve cells have been named Lewy bodies (Khotianov, Singh, & Singh, 2002). In the 1990s these were also found in the cortex in post-mortem brains of patients with dementia. Dementia with Lewy bodies has therefore, some symptoms that relate to Parkinson’s disease, but also shares some common features of dementia and particularly AD. The term DLB was recognised in 1996, and it is still diagnostically difficult to comprehend (McKeith et al., 1996).

The prevalence of DLB is quite varied and ranges from 0 to 26.3 percent of all dementia cases (Zaccai, McCracken, & Brayne, 2005); this would imply that it is potentially the second most common cause. Moreover, Ballard (2010) argues that the prevalence of DLB accounts for 15-20 percent amongst the world’s demented population. The prevalence of DLB and in general of all forms of dementia is of great importance, as it provides essential information for health care planning and provides epidemiological validity, and accuracy for diagnosis. However, it mustn’t go unnoticed that amongst those least developed and developing regions of the world, the number of people with dementia especially for DLB and VaD are almost impossible to diagnose as there are no specific neuropsychological tools and instruments. 
1.5.2. [bookmark: _Toc338167051][bookmark: _Toc338234502]Risk factors for DLB
The risk factor of age is one which runs through all dementia subtypes. The average age of onset is 68 and the average from onset to death is 6.4 years (Khotianov et al., 2002). It is argued that genetics may have some role in the course of the disease or at least with its development, but it remains very speculative amongst researcher, as there are rare familial cases (Clarimon et al., 2009). 
1.5.3. [bookmark: _Toc338167052][bookmark: _Toc338234503]Neuropathology of DLB
The presence of Lewy bodies is the core feature of the pathology behind DLB, these then make up the clinical criteria and classification of the severity of the symptoms for DLB based on their location and count within the regions of the brain. The affected regions include the neocortex, limbic/para-limbic regions, and the areas of the brain stem such as the substantia nigra and the locus ceruleus (McKeith et al., 1996). The aggregated protein deposits that develop within the substantia nigra are the foundations of the pathology of Parkinson’s disease (PD), and result in the loss of nerve cells and depletion of dopamine which is also observed in DLB patients. There is also the formation of NFT’s and plaques which are caused by tau hyperphosphorylation and amyloid deposition which is similarly observed in the cortical brain regions of AD patients. However the NFT’s observed in DLB are significantly distinctive from those observed in AD, which may add to its differentiation. Nonetheless there are quite large overlaps with the pathologies of both PD and AD which cause some diagnostic problems for DLB. 

A protein called alpha synuclein is found in the thalamus, substantia nigra, hippocampus and neo-cortex which is known to have a similar tau like function for the neurons in those regions, as it encourages polymerization of tubulin (an associated binding protein of alpha synuclein) into microtubules (Alim et al., 2004). In DLB specific antibodies were used to detect the level of alpha synuclein and using CSF of these patients, a 24 kDa band was discovered using alpha synuclein antibodies, implying that there is a reduction of this protein in DLB patients compared to aged matched controls and mildly demented patients,  (Ballard et al., 2010). This could potentially aid diagnostic criteria in the detection of DLB with a CSF biomarker, although a lot more research would be necessary before these findings can be validated. 
1.5.4. [bookmark: _Toc338167053][bookmark: _Toc338234504]Diagnostic criteria for DLB
There are 3 mandatory clinical features that characterise DLB. These include: fluctuations in cognition i.e. attention followed by drowsiness and catatonic like symptoms of staring into space for lengthy periods (Lezak, 2004). The second mandate includes visual hallucinations of quite bizarre scenarios,(McKeith et al., 1996); furthermore, the final set of features includes motor symptoms, similar to those observed in Parkinson’s disease and involve rigidity and lack of spontaneity in movements, a stooped posture and shuffling gait (McKeith et al., 1996). There are some distinctive features when it comes to identifying DLB in the pure form and in the associative AD type or PD type symptomatology. For instance there are several Parkinsonian related symptoms that are observed more so in patients with DLB than in AD; visual hallucinations and agitation are key characteristics of DLB and may account for up to 70% of the symptoms in DLB (Rampello et al., 2004). Moreover, attentional and visuospatial deficits are also strong predictors of DLB, compared to AD in which there is poorer digit span (forward, backwards) than that observed in DLB patients,  (Lebert, Pasquier, Souliez, & Petit, 1998).  

Following on from poor cognitive performance attributed to attentional and visuospatial deficits, the MMSE scores of DLB patients can differentiate DLB from AD patients (Hanyu et al., 2009). Furthermore, depression causes disturbances in REM sleep in DLB patients and can discriminate those with DLB from those without, as DLB patients generally score higher on the Geriatric Depression Scale (Yamane, Sakai, & Maeda, 2011).


1.6. [bookmark: _Toc436932566]Fronto-temporal Dementia (FTD)
1.6.1. [bookmark: _Toc338167055][bookmark: _Toc338234506]A brief overview of FTD
Frontotemporal dementia is recognised as one of the most common forms of dementia affecting people before the age of 65 (Richardson, Thomas, & Richardson, 2006). It affects memory to a lesser degree than AD and involves a behavioural variant which is the form with the most consistent pattern of neurodegeneration and accounts for over half of the cases of FTD (Seelaar et al., 2008). Other variants affect language function, such as semantic dementia and progressive non-fluent aphasia (Cardarelli, Kertesz, & Knebl, 2010; Seelaar, Rohrer, Pijnenburg, Fox, & van Swieten, 2011). Arnold Pick was the first to identify progression of aphasia and lobar atrophy in 1882, in what became known as Pick’s disease (Seelaar et al., 2011). Alois Alzheimer also discovered certain inclusions of argyrophilic neurons upon neuropathological examination (Alzheimer, 1911). 
Moreover, the behavioural component of FTD includes impairment in judgement, inappropriate behaviour in social situations that involve emotional bluntness, deficits in language comprehension, object knowledge and hesitant speech are features of the language component with non-fluent aphasia as a core element (Cardarelli et al., 2010). In terms of a clinical syndrome, FTD results from damage to the frontal and or temporal cortex while posterior cerebral regions remain typically preserved (Seelaar et al., 2011). There are many other terms used which describe the pathological syndrome as frontotemporal lobar degeneration (FTLD), in which the progression of the disease from behavioural and or language impairment precedes severe cognitive decline which is seen in the complete clinical syndrome of FTD. 
1.6.2. [bookmark: _Toc338167056][bookmark: _Toc338234507]Risk factors for FTD
The average age of onset of FTD is 45-60 years; 10 percent have been reported to fall in the age of onset of 70-89, and there are no clear gender difference as it affects men and women equally (Mercy, Hodges, Dawson, Barker, & Brayne, 2008; Seelaar et al., 2008). The prevalence of FTD in the UK is roughly 15-22 per 100,000 people aged 45-65, and accounts for about 2 percent of all dementia subtypes in the UK (Harvey, Skelton-Robinson, & Rossor, 2003; Knapp & Prince, 2007; Richardson et al., 2006). 
It is estimated that 30-50 percent of cases are familial, and mutations in microtubule associated protein tau and Progranulin are the two genetic factors that have been associated with the disease amongst these familial cases (Richardson et al., 2006; Seelaar et al., 2011). Other risk factors such as traumatic brain injury are not very common in FTD, and there is a need for more research in these areas. However the strongest risk factors are genetic which again require some more research. 
1.6.3. [bookmark: _Toc338167057][bookmark: _Toc338234508]Neuropathology of FTD
The clinical components of FTD are a progressively slow onset which is varied and inexorably causes decline. The behavioural variant is linked with right sided anterior temporal dysfunction. The semantic dementia subtype is linked with left sided anterior temporal deficits in the non-fluent aphasia subtype is related to defects to the left frontotemporal lobe (Seelaar et al., 2011). Affected regions are observed predominantly in the anterior cingulate cortex, frontal insula, hippocampus, striatum and the thalamus as well as the medial frontal and orbitofrontal cortices (Lough et al., 2006). There are several cellular changes that take effect, the main pathological change that takes place is extensive gliosis which is linked to cell loss in the presence or even without Pick bodies (Lezak, 2004; Schofield, Kersaitis, Shepherd, Kril, & Halliday, 2003). These pathological changes result in cognitive impairment and progression of symptoms such as apathy, lack of empathy, irritability, and disinhibition and even wandering (Bathgate, Snowden, Varma, Blackshaw, & Neary, 2001). Some of these symptoms have been correlated with regional hypometabolism and hypoperfusion in the frontal lobes. 
1.6.4. [bookmark: _Toc338167058][bookmark: _Toc338234509]Diagnostic criteria for FTD
FTD can be quite difficult to diagnose when taking into consideration the cognitive disturbances that are a common feature of both AD and FTD. Therefore an easier diagnostic indicator might be found in the presence of behavioural defects which might be a hallmark of the disease. Behavioural defects are frequently observed in FTD patients; these involve lack of judgement and social awareness, executive dysfunction, poor planning and also signs of apathy. Differing subtypes also have a stepwise progression (Benke & Donnemiller, 2002). FTD patients experience profound executive dysfunction when compared with AD patients (Thompson, Stopford, Snowden, & Neary, 2005). 

Moreover the literature that addresses the diagnosis of FTD is fairly mixed, as there is considerable overlap of symptoms with AD. Despite some distinctive features that are observed, the deficits in the diagnostic indicators of FTD still remain a matter for debate requiring more research. 



1.7. [bookmark: _Toc436932567]Conclusion: Overview of Dementia
1.7.1. [bookmark: _Toc338167060][bookmark: _Toc338234511]Dementia overview 
Dementia involves progressive deterioration of cognitive functions and daily living activities that deviate from healthy ageing (Hodell et al., 2008). The definition of dementia as a disease process is an umbrella definition for the subtypes of dementia, yet with each subtype there are several differentiating factors although some of these differences are difficult to pinpoint at the prodromal phase in the disease process as they tend to overlap and thus lead to under-diagnosis or in some cases over-diagnosis of a particular subtype of dementia. Overlapping symptoms are not mainly the problem in the prodromal phase; in fact it is the progression and the onset of certain symptoms that make it difficult to address the issues in clinical assessment at the preclinical level. 

AD is the most common cause of dementia and is therefore widely studied, mostly to establish preclinical markers which can help the diagnosis and improve health care treatment. There are an increasing number of studies which have looked at the ability of neuropsychological assessment to differentiate between early and late AD. The continued growth of the support from these studies together with brain imaging studies can help maintain clinical standards for their effective use to reach an accurate diagnosis, and thus more current utilisation of pharmacological and non-pharmacological treatment (Rizio & Dennis, 2014; Yee, Hannula, Tranel, & Cohen, 2014). With most dementia subtypes there are similar underlying neuropathological trends in loss of neuronal activity which later disrupts activities of daily living and ultimately cause death. The current pharmacological treatment is limited and symptomatic effects are observed in some patients with use of drugs such as, rivastigmine, galantamine, donepezil and memantine. These drugs can only aid in delaying cell death and slowing down the disease process (Aziz et al., 2014). Pharmacological treatment has proven useful with some side-effects which limit their use in all dementia patients. However there are newer non-pharmacological treatments that are becoming available such as cognitive stimulation to improve activities of daily living by significantly reducing cognitive decline or maintain brain reserve capacity or cognitive reserve with enhanced cognitive stimulation techniques at the preclinical stage (Salvador, Cortes, & Villa, 1996).

It is vital to be able to establish how far along an individual is in the disease process so that treatment can be tailored to benefit them as much as possible. Neuropsychological assessment is one of the more cost-effective ways to look at this in order to successfully manage disease progression. However some individual differences require further exploration as the cognitive reserve (CR) hypothesis explains that these individual differences make some people more prone and others less prone to develop dementia, mainly AD, at the same rate. The notion behind the CR hypothesis is that people with higher education and IQ levels have a compensatory mechanism, which delays the level at which clinical symptoms appear in comparison to individuals with less reserve (Salvador et al., 1996). It is important to mention that there are other epidemiological factors which increase the risk of developing AD that can be viewed as parallel to the cause of disease on neuropathological grounds (referring to neurotoxic plaques and tangles formation in the brain). Some risks include age, education, genetics (i.e. ApoE) and even gender. These factors facilitate the incidence and prevalence of dementia. It is highly important to propagate the extent, to which these factors influence some clinical practice with regards to neuropsychological assessment (Lee et al., 2014). 

[bookmark: _Toc309741699]The next step in improving diagnosis is to explore some of the more epidemiological factors that increase risks for dementia. These will require the extensive use of neuropsychological assessment in order to draw out the underlying differences across the dementia subtypes and potentially other neurodegenerative diseases (with regards disease pathology, risk factors and ultimately diagnostic criteria) (Groth-Marnat & Davis; Mittelmann, Weider, Brodman, Wechsler, & Wolff, 1945; T. Wechsler, 1945). The impact of dementia and more Importantly AD is one which will be uncontrollable if gone unnoticed and the increasing number is set to be a heavy burden not only for neurologists and researchers within the clinical fields but mainly for those who are going to be suffering from the inevitable cause of the disease with ageing across the world. 
2. [bookmark: _Toc436932568]Chapter 2: Globalisation and Dementia
Prevalence rates of dementia have been astounding in some regions; the low prevalence in most developing countries is probably a factor of the decrease in incidence of dementia. In India and south Asia the prevalence of dementia has been estimated at 1.9 percent by Ferri and colleagues (2005). It is quite clear that there is an apparent under-recognition of dementia in most developing and under developed parts of the world, and it has been suggested that lack of education, shorter survival after dementia, lack of awareness and inadequate diagnostic assessment, are contributing factors to the poor reporting of dementia (Ferri, Prince, Brayne, Brodaty, Fratiglioni, Ganguli, Hall, Hasegawa, Hendrie, Huang, Jorm, Mathers, Menezes, Rimmer, & Scazufca, 2005; Kalaria et al., 2008). 
[image: ][bookmark: _Toc436932674]Figure 2.1 a graph to showing the prevalence of dementia in developing and developed regions in 2005 adapted from Ferri et al (2005)



[bookmark: _Toc338167007][bookmark: _Toc338167061]The fact that dementia is set to increase drastically amongst countries in the developing regions causes great concern not only for those countries but also for the UK. To elaborate, there is a vast amount of different ethnicities relocating each year to the UK and the British society is viewed as one of the leading multi-ethnic societies in Europe. Many people come from backgrounds from those developing regions which are set to be burdened with increases in the prevalence of dementia. Even though other factors will affect the prevalence of dementia in developing regions, there is a need to assess those in the UK. Although there will be high levels of acculturation amongst these people, they will have sustained a lot of the same cultural values held in their countries. These cultural differences will influence their cognitive performance on neuropsychological tests, and there are possible adjustments that can be used to asses and diagnose patients from different ethnic backgrounds. Moreover, it is essential to focus on the largest ethnic groups in the UK, especially the leading minority ethnic groups who come from South Asia. An ample amount of research has focused on this specific group as a whole, but when broken down it is visibly clear that the most neglected group in the field of mental health are the Pakistanis in particular.  

2.1 [bookmark: _Toc436932569]Impact on Ethnic Minorities
Ethnic minorities have not been included in current consensus data regarding the increasing rates of dementia in the UK which means many statistical predictions of increases are not entirely accurate. Prevalence rates of dementia are underestimated because the impact of increased risk of developing dementia in ethnic minorities has not yet been taken into account. 
2.1.1 [bookmark: _Toc338167063][bookmark: _Toc338234514]Prevalence of dementia and the impact on ethnic minorities
According to the latest census of 2011, the population of the UK is at 63.2 million which has increased from the previous census of 2001 of 58.8 million (ONS, 2011a). England accounts for the majority of the population at 84 percent, followed by Scotland (8%), Wales (5%) and finally Northern Ireland (3%),(ONS, 2011e). White was the largest ethnic group in the UK at 86% (45.1 million) which means that the ethnic minority groups account for 14% of the UK population. The largest ethnic group within the White category was White other, which represented people of Polish and other European descent and accounted for 4.4 percent of the population (about 2.5 million people) (ONS, 2011a). The 2nd largest ethnic minority group (2.5 %) was Indian (around 1.4 million), followed by Pakistani which represented 2 percent of the population (around 1 million) (ONS, 2011a) (see also Figures 2.2 and 2.3). The Pakistani population increased from 1.3 percent in the census of 2001 and has shown one of the biggest increases in population trends in the UK. The population of Pakistanis in the UK account for over half of the total number of Pakistanis in Europe (ONS, 2011a; White et al., 2002). This ethnic minority group will continue to increase, and it will prove difficult for health care services to provide proper care for people registering cognitive complaints as appropriate assessment for Pakistani and similarly for the other ethnic minority groups is non-existent.


[bookmark: _Toc436932675]Figure 2.2  shows the population of ethnic minority groups in the UK in 2011, adapted from the office for National Statistics, survey for 2011(ONS, 2011a)


To date there is limited literature about research aimed at studying Pakistanis compared with that found in the Indian population. It is an obvious factor that fewer researchers have included a Pakistani population when undertaking standardisation of neuropsychological tests (Rait et al., 2000). Not only would this add to better health-care but it would also add prognostic value to diagnosis of dementia amongst the leading ethnic minorities within the UK. Dementia is something which is becoming a pandemic world-wide; however a definition of dementia in the south Asian world, especially in places such as Pakistan, is unknown (Currie, 2000). With this in mind, it becomes highly important to standardise, modify and develop new screening instruments which can be used amongst Pakistani people for clinical assessment. This will increase sensitivity and specificity of neuropsychological tests which may be considered the best way to screen individuals from a cultural perspective and inform them about dementia on a global scale (Kalaria et al., 2008).  [bookmark: _Toc436932676]Figure 2.3 showing the population percentage of ethnic minorities in the UK in 2011, adapted from the office for National Statistics, survey for 2011



To be able to standardise assessments for a Pakistani population, there is a need to consider why dementia is so under-accounted for.  There is a need, based on existing literature, to identify the biggest factors that influence cognitive performance in a Pakistani population (or ethnic groups that bare similarities in cultural norms and values). It is possible that there are various different risk factors that may be more prevalent in the Pakistani culture possibly increasing the risk of developing dementia. Age is a risk factor that is an obvious contender, but vascular factors in particular have been known to affect people from China, India, and Pakistan. It is key to also note differences within countries and the prevalence of dementia, as this may explain differences in test performance which may be ascribed to lack of education, a class barrier or at least a barrier such as language that isolates some Pakistani people from society in general. Differences in diets amongst cultures within the UK could also account for some increased risks of dementia.  

Generally, ethnic minority groups are homogeneous advocates of the non-western world, so many go unnoticed and others are underrepresented in the UK with regards to medical issues. The focus has widely been on physical health implications across cultures, looking at higher incidence of diabetes and coronary heart disease (Balarajan, 1995; Mather & Keen, 1985). There has been lack of focus on mental health issues, exacerbating the overwhelming lack of representation of people with dementia amongst ethnic minorities. It is crucial to be able to address issues related to cognitive decline in ageing amongst ethnic minorities. Firstly, there can be better provision of health care services, and ultimately an increase in the accurate diagnosis of those with cognitive impairment, using screening instruments which are adjusted for use with ethnic minorities and that have been standardised on the healthy population groups within the context of their cultural background.

It is evident that developing countries have the tendency to under-account for dementia cases, especially due to the high costs of brain imaging which is an essential part of the diagnostic routine. With all this in mind, it is probably best to screen individuals from developing countries using neuropsychological tests, as it will probably remain the strongest tool for the assessment of cognitive decline and detection of dementia. It must be mentioned that when validating and standardising tests in a cross-cultural setting, factors that will require careful consideration include the materials being used as well as administrator bias (i.e. if the administrator comes from a different ethnic background to the one they are standardising a test for, then there could be issues with misinterpretation which may lead to biased results) especially when addressing these issues in UK based clinics. 
 
Ethnic minority groups generally perform lower than their majority counterparts, the youth in Britain outperform Pakistani pupils in their GCSE’s at school, and those with higher socioeconomic status also consistently outperform those with lower socioeconomic status (Bolton., 2010). Similarly on screening tests such as the MMSE, in the USA, European Americans outperform Mexican Americans as the Mexican group are 2.2 times more likely to score less than 24 on the MMSE test, with environmental factors influencing this likelihood (Espino, Lichtenstein, Palmer, & Hazuda, 2001; Frederickson & Petrides, 2008). 

Furthermore, Age is a universal risk factor for Dementia. The ageing population in the UK is vastly increasing, with advances in better physical health care, the older adult population is set to increase to as high as 15 million in the next few years, and almost 20 million in the next 20 years (Cracknell, 2010). Further, there will be an increase in the ethnic minority older age population, with advances in physical health care treatments, many will go on to live longer, increasing the chances of developing dementia. 

Dementia is an area which is currently being invested in greatly, and a great part of the concern in the fight against dementia as a political challenge will lie in the lack of representation of the ethnic minority population. This will route from non-existent means for assessing their mental status to establish any form of cognitive decline which may be attributed to dementia. Neuropsychologists interested in the field of cultural differences have focused widely on East-West differences, highlighting the importance of individualistic and collectivistic, or independent and interdependent self construals (Cohen, 2009). However, there is no representation of these discrepancies within a multicultural context and therefore, there is a need to study the idea of these construals in a multicultural setting such as the UK.    




2.2. [bookmark: _Toc436932570]Culture
Cultural influences are very broadly discussed in the literature and one needs to comprehend the definition to grasp a true understanding of this impact at the clinical level, for which current practice in the diagnosis of dementia is being overlooked. 
2.2.1. [bookmark: _Toc338167065][bookmark: _Toc338234516]Understanding culture
Culture is broadly defined as beliefs and behaviours that are ascribed to a certain group or people (Fletcher-Janzen, Strickland, & Reynolds, 2000). These beliefs and behaviours follow several different routes, including religious background that are maybe governed by differing sects (i.e. in Islam, Sunni, Shiia) and also based on where the culture originates from that may seek to influence religious values more based on region (see Figure 1.1). A further route maybe socioeconomic status, governed by many aspects but broadly western vs. non-western or developing vs. developed regions that may shape a culture in a society that is multicultural including both western practices and non-western traditions and values (Cohen, 2009; Tebes, 2010). 
[image: ][bookmark: _Toc436932677]Figure 2.4 a diagram showing the overlap of culture and its counterparts, race and ethnicity


There is some controversy over the term culture. It is regarded separately to ethnicity and race, although there is some overlap which causes a weaker understanding of culture in psychology. Race is based on the colour of people’s skin, and is purely genetic and possibly determined by region. Ethnicity on the other hand, is based on region but is ultimately based on the background of one’s family and possibly viewed in an individual’s upbringing. The problems that are caused by this misunderstanding between the three terms include unfair testing, biased results concluding false theories that are not representative of a true culture (in light of ethnicity and race). Therefore, neuropsychological assessment is hampered in a society where there are several different branches of ethnicity. Albeit a minority, these people have no way of being assessed for dementia ultimately leading to misdiagnosis. The challenge faced by neuropsychological assessment is one which needs careful consideration of cultural norms and lies particularly in the difference between ethnic groups at a cognitive level, creating within and between group differences. This chapter will explore the key differences in cognitive performances between ethnic groups in the UK, and explain the influence culture has on a society where differences arise and affect neuropsychological assessment. Furthermore, following on from the previous chapter this chapter will consider those ethnic groups which are largely at risk of dementia in the UK with respect to their increasing older adult population, in particular the Pakistani population in the UK. 

2.2.2.  Islamic perspective on care
An important feature that ties into culture, although one which contains a separate paradigm, is religion. Religion can sometimes be confused with culture. The message seems to get lost and often misconstrued as culture and religion have sometimes been used to mean the same thing, when in fact they are dichotomous concepts of a single continuum.  Religion helps categorise some ethnic groups together which tend not to contain the same traditional customs of a specific ethnic group. So for example, India and Pakistan may go under one category of a cultural group that shares similar traditional customs. However, Pakistan and Egypt would fit together under the religion dimension and this would very much separate Pakistan and India in that context. The concept of culture is a difficult one to comprehend, and the idea of religion needs to be explored further to appreciate the different dimensions of the term culture.

The second largest religion in the world and the fastest growing religion in the western hemisphere is Islam (Caldwell, 2009; Voas & Fleischmann, 2012). The origins of the Islamic religion focus on physical and mental health care. It was also one of the first religions in Cairo, Egypt to have implemented the study of medicine and health care in the Al-Fustat hospital. This religion didn’t implement spiritual healing of any sort, but used Islamic teaching to provide proper care for patients in medical situations. This hospital was one of the first, even before the western world offering the use of formal caring in hospitals (Rassool, 2000). This idea of Islam takes on a holistic approach, that, regardless of age, gender, ethnicity and all other components of culture, one can be considered a Muslim by the nature of free-will. Not only is this holistic approach recognisable in the route meaning of the word derived from Arabic, but also in the medicinal implementation in early Islamic civilisations. Most of these have been sustained in modern day medicine in health care within the West. Through Islamic teaching and transcendence by the Islamic world in subjects of medicine, mathematics involving algebra and the Arabic numerals and in particular the use of zero were instrumental in medieval Europe for advancing in those fields. 

This holistic approach is favoured by many Muslims in the world, and can be observed in the behaviours and traditions of ethnic groups that follow the Islamic religion. This would largely apply to the Pakistani ethnic group, as they are the largest Muslim ethnic minority group in the UK. 
2.2.3. [bookmark: _Toc338167066][bookmark: _Toc338234517]Pakistani Culture
During 1940, the time that Britain occupied most of India or as it was formally known as Hindustan to which Pakistan, India and Bangladesh belonged, there were major divisions that pre-existed based on religion which included mainly Islam and Hinduism. Pakistan was divided from India and finally independent on 14th August 1947.
	
The state of India and Pakistan remained somewhat unstable, although matters were deeply rooted, many moved on and migrated to the Punjab regions of Pakistan and India and others moved to the later acclaimed region of Azad Kashmir and Jammu Kashmir. Although the conflict remained unresolved, the legacy of such a war remains in many people’s lives today. 

During the late 50’s and early 60’s many Pakistani immigrants relocated to the UK to work in factories of steel industries etc. They worked for cheaper labour and longer hours and even weekends during the post-war era. These people make up the older age category of British Pakistanis today. The important point here is that, these people would have been in their 20’s and dementia was not a risk for them at the time. As they age, cognitive decline is something which is increasingly becoming worrying and something that many older British Pakistanis will face in a western society. Therefore developing instruments to screen for cognitive decline within the current Pakistani community is highly important and vital for better mental health care and awareness of diseases such as dementia.  

The most densely populated cities with British Pakistanis in England include Bradford, Birmingham, Manchester and London. In 2007 estimates of 80,000 British Pakistanis made up 16.1 percent of the population in Bradford, this is growing and is estimated at around 20 percent now (White et al., 2002). Although there is a deep cultural division which increases isolation and social barriers, these are shifting and there is a need to break through these to gain an insight into ethnic minorities’ cultures, values, behaviours and most importantly to include them in all aspects of health care as part of the biggest multicultural society that makes up Britain today. 

Pakistanis and Indians in the UK generally share customs and traditions, although religions are different. At the same time, the family infrastructure amongst these cultures is very much about the elders within a family unit who act as the representatives and often gain a lot of respect based on their age and position in the family structure. The elders have an important say in a lot of the decision making in the house. Children are usually given the responsibility of caring for and looking after their parents in older age which comes from religious teachings and can be viewed as a great reward for many Muslims. There are some key differences here between western and non-western norms, in a western culture the children traditionally go on to lead independent lives with their partners and often place their parents in care homes where they will visit occasionally, but generally speaking it carries no burden on their children. The opposite is observed in Pakistani and most Asian and Middle Eastern cultures, in which the responsibility lies with the children and the home is very central to the blessings of the presence of one’s parents (Lawrence, Samsi, Banerjee, Morgan, & Murray, 2011). 

Lawrence and colleagues (2011) also point out that the family unit can be viewed central to Asian and Middle Eastern cultures as a whole, which tend to back the collectivist corner of the collectivist/Interdependent vs. individualistic/independent debate. There is also a more socially structured approach to care in one’s family who have deteriorating mental and physical health. In the qualitative study that was done by Lawrence and colleagues (2011), the people in the study were taken from 3 of the largest ethnic minority groups, south Asian, Black Caribbean and white British. They used a grounded theory approach. One of the outcomes from their research showed that patients with dementia in a South Asian population and also Black Caribbean population highly regarded the support of family members and they reported helping others as a part of their role and religion. It must, however, be mentioned that the South Asian group only included Indian Persons, and the numbers were very small (11 Black Caribbean, 9 South Asian and 10 White British) as it was only a qualitative study. Nevertheless the cultural factor can be drawn from their study to suggest the similarities in values across ethnic minorities in the UK as it can be argued that they share a socially structured view of life compared with the individualistic view which would be an asset of the White British trait. Moreover, there are underlying class divisions amongst Pakistanis and Indians which separates them in terms of tribal and ancestral routes which is probably less existent in the UK, but more prevalent in Pakistan and India. On the surface these cultures share many similarities but it is these class divisions which divide them, although the most important of these divisions is religion. Social class and family structures tend to weigh less than religion in defining cultural differences. Many aspects of a Pakistani culture tend to be governed by religion, which overrides health care approval in relation to mental health, causing disruption amongst the assessment procedures, including misdiagnosis and ultimately problems with treatment.   

The Pakistani culture can be viewed dichotomously with similarities of the South Asian traditions at one end and religious values of Middles Eastern cultures at the other end of a single continuum. As mentioned previously many would go as far to say that India, Bangladesh and Pakistan are threads cut from the same piece of cloth, and in that sense the traditions and customs of Pakistanis and Indians in the UK are arguably the same. However, other cultures share ideals with Pakistan and India such as the Middle Eastern ones, creating a diverse and multicultural piece of cloth in which threads from all over the world will be visible in many colours. In a census of 2001 in the UK it was found that 92.01% of Pakistanis in the UK belong to the Islamic religion (White et al., 2002), therefore sharing common grounds with Middle Eastern ethnic minority groups.

These religious views are what bring ethnic minorities in the UK together and are the driving force behind cultural discrepancies within assessment procedures. It must be noted here that in the 2001 census the leading religion second to Christianity was Islam, (71.6 percent and 2.7 percent respectively) (White et al., 2002). This would suggest that there are key differences between ethnicity, but religion may need to be taken into account in order to see the effects beyond cultural influences. There is also the debate about the different sects within a religion (i.e. Islam – Sunni, Shiite) not to mention those that associate with other religions as well (i.e. Hinduism, Sikhism, Christianity) that may cause deeper routed divisions amongst the South Asians in the UK. This in effect epitomises cultural differences within groups and between groups, suggesting that although the values and traditions are similar to other cultures there is a requirement to distinguish between ethnic minorities on a cognitive level to better understand their norms and develop differentiating assessment tools that account for cultural, education and religious influences.    

2.3. [bookmark: _Toc436932571]Cognitive differences
It is very clear that neuropsychological assessment can help in differentiating between the different causes of dementia and also between different stages of AD, for example the preclinical stage of MCI and clinical AD but also between other variants of AD. The general view is that dementia caused by AD can be characterised by decline in episodic aspects of memory, and prodromal stages of AD can also be characterised by subtle impairment in executive functioning, learning and memory, and in terms of decline of processing speed and attention (de Jager, Hogervorst, Combrinck, & Budge, 2003; Twamley, Ropacki, & Bondi, 2006). This is an important area of research and it is highly significant to establish the differences between ethnic groups on tasks that focus on executive function, or memory and learning involving episodic and semantic memory which are associated with decline in AD specifically (Knapp, 2010; Knapp & Prince, 2007). 
2.3.1. [bookmark: _Toc338167068][bookmark: _Toc338234519]Cognitive performance amongst ethnic minorities  
There seems to be an obvious lack of research in the field of cognitive performance amongst ethnic minorities, especially for a Pakistani population. However, some studies looking into cultures of similar values and morals can offer an insight into prospective studies in this area.  The main studies that can be used to draw some comparisons include Indian, Japanese, Chinese and other more generally speaking Middle Eastern cultures. These are broadly described under a single heading as ethnic minorities in the UK; however there is some confusion and overlap in terms of what is perceived normal in these cultures as very little is known of their true cognitive performance levels. 

There are obvious universal factors that are known to affect cognitive performance, such as fatigue etc., but the ones that need to be studied further are those which go beyond the surface and cause some cultural discrepancies on a cognitive level. There has been an ample amount of research (Han & Northoff, 2008; Kitayama, Duffy, Kawamura, & Larsen, 2003; Nisbett, Peng, Choi, & Norenzayan, 2011; Norenzayan, Choi, & Nisbett, 2002; Peng & Knowles, 2003) that has looked into East Asians, mainly the Chinese population has been compared with the western American population, in attempts to tackle some of the cognitive differences in performance between these ethnic groups.  For example, Chinese participants favour a more holistic approach to tasks, they also have differences in category based classification where they favoured a relational way (i.e. they might put a monkey and a banana in the same category, as monkeys eat bananas) whereas the Americans were more categorical (i.e. they would put a panda and a monkey together, as they are both animals) (Liu, Chung, McBride-Chang, & Tong, 2010). Furthermore, on attention and reasoning tasks it can be observed that Chinese participants use less formal logic and focus less on the finer details of objects belonging to categories than eastern Europeans and Americans. In a brief sum-up of these comparative studies there lies evidence for a multi-disciplinary level of cognitive processes across cultures that depends on the social construals that are shaped by culture. Some of these comparisons observed in Americans and Chinese can also be relevant to the UK with white British and Pakistani populations and explain some of the more general differences. However further work needs to be done to provide scientific evidence of these similarities for UK Pakistani and white British persons.    

There have been a few attempts at estimating cut-off scores on the Mini Mental State Examination (MMSE) for Pakistani people, but in the UK the focus has usually been on other ethnic minorities such as Indians. Much of the research in this field has also grouped together ethnic minorities as ‘South Asians’. This approach broadly overlooks the complexities within cultural differences as well as between cultural comparisons. It is not unnoticed that the ‘South Asian’ cultures share similarities in the traditional sense (such as custom and values). However, these similarities superficially give the impression that it is justified to clump the different ethnic minorities together in such a way. This approach is however simplified and  it does not take into account the differences that go beyond the broader definitions of ethnic minorities and does not address specific cultural differences which could influence cognitive performance in a given culture and would only be accounted for by the use of specific norms and cut offs. 

When looking at cognitive performance amongst ethnic minorities, there is little research done comparing age groups, this may serve to explain the underlying differences in performance amongst older people from ethnic minority groups in the UK. West, Mackintosh and Mascie-Taylor (1992) analysed data on 2066 individuals aged between 6-16 years and found that on tests of reading, vocabulary, mathematics and reasoning, Pakistani and Bangladeshi participants generally performed worse than British participants. They also found that social status, such as the father being employed, was significantly associated with the scores on all four tests. This would suggest the existence of a social barrier amongst young children who grow up in a multicultural society which may serve as the underlying difference in older age. The presence of a social barrier creates isolation in a society, influencing performance on cognitive tests with factors such as lack of education and social status playing key roles. Therefore, these factors require careful consideration when testing older participants as this would enable us to develop accurate cut off scores for a normal population amongst ethnic groups. 

The tests that are traditionally used and ones that are central to dementia include; MMSE, Verbal Paired Associates, Letter/Category Fluency tests, Digit Span (forward/backward), Raven’s Matrices, Stroop task, Digit Cancellation, Token Test, Logical Memory and there are others that may serve to detect decline in language and motor function (i.e. Boston Naming, or Boston Aphasia) (Lezak, 2004). Many of these tests have been translated however the problem is that they have not been made culture free, particularly the MMSE test. Moreover, there is a requirement for standardised tests that can be validated in ethnic minority groups so that culture can be accounted for in neuropsychological tests and cut-off scores standardised in a normal population sample. 

Research has been carried out using the MMSE and several different cut-off scores have been suggested for an Asian population (Ng, Niti, Chiam, & Kua, 2007). Ng and colleagues (2007) established a mean cut off score of 26.2 for their Chinese group, compared to 23.6 for the Malay and Indian groups. These varying cut-offs imply that the MMSE is a test that can be highly subjective, and therefore needs to be standardised amongst ethnic groups separately which may be due to an effect of culture. Moreover, the MMSE cannot be applied to a population, like in the UK where there are several ethnic groups. It is important to highlight that the current English version of the MMSE is not applicable as the some of the items are not culturally appropriate for ethnic minority groups that are not literate in the English language (such as the Pakistanis). The research done by Ng and colleagues (2007) further discovered that in their sample of people with dementia, 4.2 percent were Chinese, 9.4 percent were Malays and 8.8 percent were Indians. They concluded 97.5 percent sensitivity rate, but the specificity rate was considerably modest at 75.6 percent. 

However, the problem remains that the assessment for dementia across ethnic groups in the UK is sparse, and the generation of cut-off scores on a test such as the MMSE would be beneficial in clinical practice. Other neuropsychological tests need to be developed. However, current ones can be manipulated so that they are applicable to ethnic minority groups per se. Some evidence from an older South Asian population in the UK suggests that the MMSE cut-off for a Pakistani population can be as high as 27, and for a Gujrati population is 24 (Rait et al., 2000). However, the sample size for Rait and colleagues (2000) was far too small to achieve a proper standardisation. Furthermore, given that the sample of Pakistani people had a very low education, the cut-off is highly improbable. The possible effects of poor education need further investigation in a larger population in order to estimate a true cut-off score. It is possible that the cut-off score is not representative of a Pakistani population, although the MMSE test had been transcribed for each ethnic group, potentially making it a culture-free instrument for clinical use.
 
Furthermore, when misdiagnosis of dementia occurs, it is largely due to the tendency to overlook the abilities of older Black and Minority Ethnic (BME) groups. The other reason is that GPs place most of their focus on physical health, and mental health is very much ignored amongst ethnic groups. The factors which exacerbate the issues surrounding misdiagnosis and overlooking mental health issues are lack of formal education, lack of comprehension in the English language, often a lack of literacy in one’s own first language and finally a lack of culture-free tests that can assess cognitive abilities, but more importantly the lack of literate practitioners who understand the culture aspects in influencing behaviours etc. at a GP, neurologist, neuropsychologist and psychometric testing level. Parker and Philip (2004) suggest that cut-off points are not universally successful in providing accurate measurements for individual performance. Moreover, they argue that culture free tests are most probably the way forward. More evaluation is required, but there is evidence that suggests culture free tests can provide cut-off points for a target population where appropriate (Parker & Philp, 2004). 

An area that has been quite under-studied and suffered little exploration in developing cultures is Autobiographical memory (ABM). ABMs are a collection of memories for events of an individual’s life including experiences and emotions of past events which help shape what the identity of the ‘self’ is today and what it can become in the future (Conway, 2005; Neisser, 1979; Tulving, 2002). ABM is probably quite a unique starting point to expand on the differences between East and West as it offers a better understanding of a specific ethnic group and is also relevant to dementia assessment, in terms of clinical history taking. When exploring what the self truly represents with regards to ABM function, the notion is actually quite complex and often masked behind what most people regard as personality. A very popular idiom commonly used is ‘you are what you eat’, which implicitly focuses on one’s physical appearance. A cognitive approach to this idiom, and one which is more fitting for the concept of self and ABM, is ‘you are what you remember’ (Conway & Pleydell-Pearce, 2000; James, 1950). Therefore, implying the self is overtly based on what we have experienced in the past, and it is these memories which serve to govern how we behave today and what we could do in the future. 

Tulving (2002) termed this as ‘mental time travel’ which denotes the idea of current experiences having come from a foundation of previous history of the individuals past experiences allowing us to remember them as a function of the self-system. Pioneer and philosopher William James (1950) suggested that if someone were to wake up one day to the harsh reality of their personal memories completely whitewashed, they would awake as a complete different person. The idea here is that a person who is essentially ‘memory-less’ takes on an alternative self-construal implying that ABM is fundamental aspect of the self and not just an interconnected part of the self.

The notion of self is widely based around western ideology and takes on a very prospective account. However, the idea of ‘self’ differs between ethnic groups and is perhaps governed by cultural differences. These differences can be observed in the focus of the self-construal, and some research has outlined that these differences exist between individualistic and collectivistic cultures with many western cultures, such as the UK and USA, having a more independently focused self-construal than those collectivist cultures, such as China, who have a more interdependent self-construal (Markus & Kitayama, 1991). The terms individualistic and independent can be used interchangeably as can the terms collectivistic and interdependent. These terms traditionally fit the geographical parallel that exists between the West and East and again for developed and developing regions of the world, meaning the differences on a political, financial and geographical level tend to exacerbate the problem when researching differences on a cognitive level between these cultures. 

Cultural norms are generated through society and they can be governed vicariously via religion, region, race and even socio-economic factors. It is highly important to study these factors and the role they play in influencing cognitive performance on other neuropsychological tests.

A new avenue of research on bilingualism has been taken on in an extensive amount of literature and the advantage it serves for tasks that require attentional control such as the Stroop task (Rousselet-Perraut et al., 2000). A study also found that bilinguals perform better than monolinguals on tasks that require attentional switching, orientation and also on executive function tasks (Kertesz, 1982a). This is important particularly for those individuals who are in early and late adulthood from ethnic minority groups (fluent in both English and their mother tongue) as it provides a barrier against decrements observed within normal ageing in executive functioning. This would imply that there are cognitive differences that route from language differences. It is important, therefore, to control and actually report these findings that would exist widely in the current multi-ethnic status of the UK and most of Europe. The idea behind the notion that bilingualism serves as a sort of defence mechanism against age-related cognitive decline lends support to the cognitive reserve (CR) hypothesis, whereby, the onset of ageing related effects on cognition occur later in bilinguals and therefore, the compensatory behaviours observed in normal ageing is triggered later on as a result of bilingualism (Lichtenberg & Christensen, 1992; Rousselet-Perraut et al., 2000). The research on bilingualism appears to indicate that there are differences between ethnic minorities and the majority of white British population in the UK that need to be taken into account. Neuropsychological assessments that are tailored for the majority population cannot fit and represent the target population accurately enough. 

Other research on a card sorting task whereby the children simply copied a task that was pre-demonstrated to them, found that Japanese children outperformed Canadian children. The finding was explained with the effect that Japanese use social transmission of disinhibition far more effectively than the Canadian children, implying that Japanese children leaned more towards an interdependent approach as opposed to the Canadian children who were seemingly operating under a more independent self approach (Moriguchi, Evans, Hiraki, Itakura, & Lee, 2012). So the findings suggest that Japanese children learn better when observing someone perform a task as opposed to the Canadian children perhaps because the latter are inclined to be more independent when mirroring a task. This is important to note as cognitive differences not only occur in older age as the brain develops but starts at infancy and can mould the behaviours of ethnic minorities in older age. Research shows that these ethnic minorities have acculturated by maintaining this instinctive like behaviour from their pre-migrated culture (i.e. people migrating from Pakistan will have reserved their cultural values even after they had migrated to the UK) (Chaudhry, Husain, Tomenson, & Creed, 2011). This would imply that cognitive differences would influence performance on certain neuropsychological tests as there are underlying factors such as, bilingualism, social self construals which have allowed acculturation to be manipulated in behaviours still preserved in ethnic minorities today (10, 20 and even 30 years from initial migration).

2.4. [bookmark: _Toc436932572]
Effects of other factors on cognitive performance
There are a number of factors that can account for the differences that appear in cognitive performance between different ethnic groups, these include genetic, education and environmental factors, and also gender differences and individual differences. These will be considered in more detail following the theme of collectivistic vs. individualistic cultures. 
2.4.1. [bookmark: _Toc338167070][bookmark: _Toc338234521]Risk factors 
There are several risk factors that should be taken into account when one considers the influence of culture on cognitive performance. It is essential, therefore, that these risk factors are not overlooked and can be controlled for when carrying data analyses. 
2.4.1.1. [bookmark: _Toc338167071][bookmark: _Toc338234522]Genetics
Genetic variability between cultures has been investigated extensively amongst ethnic groups, mainly Chinese, Malay and Indians. To date, there is no research that has looked at specifically Pakistani people. Therefore, the only real inferences that can be drawn from research are the findings from Indians and from those ones which bare similarities in some aspects of cultural norms. India and Pakistan were united under one nation for a long period of time. Inferences that can be drawn in terms of genetics from an Indian group will be more credible than from other sub-Asian groups.  

Apolipoprotien E (APOE gene) is central to genetic arguments on disease pathology, especially in relation to the increased risk of AD with the presence of the epsilon allele 4 (Biundo et al., 2011a; Schuff et al., 2009; Venneri, McGeown, et al., 2011). Some researchers have investigated ethnic group differences with the APOE gene, and the most common alleles to be subjected to further research include the APOE epsilon allele 2, 3 and 4. Corbo and Scacchi (1999) found that the APOE epsilon allele 3 was the most frequent amongst people in more long established agricultural economy such as the aborigines of Malaysia and Australia and ones that have shortages in food supply, thus, broadly covering large areas of Pakistan and India. The key point to take from Corbo and Scacchi’s (1999) research is that there is genetic distribution and variance across ethnicities but the association with AD appears to be stronger in  Caucasians as very little association can be found in other ethnic groups. The link between APOE allele distribution and risk of AD has not been the centre of investigation in the Pakistani population.

When looking at the distribution of the epsilon 2, 3 and 4 allele of the APOE gene there is research to suggest that Indian groups have higher frequencies of the episilon3/epsilon3 (E3/E3) genotype, as do Chinese and Malays, (71.43%, 69.01% and 65.63% respectively). There were, however, less Indian participants (28) within the groups compared with 171 Chinese and 96 Malay.  Overall the commonest genotype amongst the three ethnic groups was E3/E3, followed by E2/E3, E2/E2, E4/E4 and then E3/E4. 

Research has shown that in Asian Indians there are higher levels of low-density-lipoprotein (LDL), and lower levels of high-density-lipoproteins (HDL). This observation implies that there are increased risk factors for Indians as well as Pakistanis for coronary artery disease (CAD) and other vascular health problems (Tan et al., 2003). Some interaction between genotype and the level of LDL and HDL has been observed. Asian Indians also had the lowest HDL levels for each APOE genotype suggesting an increased risk for health problems related to cholesterol levels. The epsilon 2 subjects showed higher HDL levels, and the epsilon 2 allele was more frequent in Malay and Chinese people than in Asian Indians (Tan et al., 2003). Therefore, Indian and possibly Pakistani people could have an increased risk for mental health problems such as AD and in particular stroke has been linked with diet and other vascular problems. There may be an influence from ethnicity on the association between the APOE genotype and the HDL levels which could provide evidence for genetics playing their role in some of the key differences that may appear. However, Tan and colleagues (2003) included mainly Chinese participants in their study (1147 males, 1329 females), fewer Malay subjects (327 males, 360 females) and considerably fewer Asian Indians (267 males, 261 females).  A balanced number of participants are required to draw direct comparisons between the different ethnic groups. This is vital to differentiate and pin point where the associations truly lie. In any case, genetics will add some credible features in explaining some of the underlying differences between ethnicities, but there will be a huge part played by cultural norms and environmental factors that will complete the explanation of the key differences, very much like a multi-dimensional approach. 
2.3.1.2. [bookmark: _Toc338167072][bookmark: _Toc338234523]Education
Pakistani and Bangladeshi households tend to be larger on average than their ethnic counterparts and the other ethnic minority groups in the UK. White British households on average consist of 2 people, compared to the Bangladeshis (5 people on average) as the largest followed by Pakistani households at an average of 4 people. It was also found in the census of 2001 that Pakistani women and Bangladeshi women had the lowest economic activity rates (28 percent and 22 percent respectively). The unemployment rates in 2001 for Pakistanis were also higher than White British people, however again, the Bangladeshis had the highest unemployment rates in the UK (White et al., 2002). Furthermore, sources of income in Pakistani and Bangladeshi households were deeply dependent on social security benefits, accounting for around 19 percent of their income. Wages and salaries made up 36 percent of their household income, again reflecting the higher unemployment rates, moreover, pensions made up 5 percent of the household income compared to 13 percent of the white British households. What was more important was that in the 2001 census, over 33 percent of household income amongst Pakistanis and Bangladeshis came from self-employment including family owned businesses, which would fit well with the interdependent argument and suggest these differences could influence performance. 

Education is also a factor that has an impact on performance as it is observed in most if not all cross-cultural studies assessing cognitive performance. It has been found that the above factors are an effect of poorer education amongst Pakistani people in the UK. In 2001 the GCSE pass rate of 5 (or more) A*-C amongst Pakistani - Bangladeshi boys was the lowest at 22 percent compared to the other boys in the ethnic minority groups; likewise the Pakistani/Bangladeshi girls had the lowest pass rate of 37 percent. The highest performing group were the Indian girls at 66 percent followed by the white British girls at 55 percent and white British boys had a pass rate of 45 percent, considerably higher than Pakistani persons. However the 2010 statistic do show increases in the pass rate in Pakistani boys and girls (Bolton., 2010). In 2010 Pakistani girls outperformed boys which is also the usual trend nationally; 78.4 percent compared to 69.8 percent respectively. The highest performing group in 2010 were the Chinese girls at 92.3 percent followed by the Indian girls at 89.7 percent and white British girls and boys at 79.2 percent and 71.7 percent respectively. The figures have increased drastically amongst Pakistani people which would suggest education will influence younger generations less on neuropsychological tests than older people, although cross cultural differences remain.   

There has been some research that has looked into the education of ethnic minority groups in the UK, and there is evidence to suggest that low education is highly associated with families of poor socioeconomic status (Feinstein, 2003; V. P. Williams et al., 2010), although there have often been reports of negative correlations between family size and education (S. E. Black, Devereux, & Salvanes, 2005). Given that many Pakistani families in the UK often fall in the barrier of poor socioeconomic status, in which the majority of the household income is based on benefits does provide us with evidence that this may influence education and thus increase their risk of developing mental health problems in adulthood (N. Spencer, 2008). 

The common misconceptions influence researchers leading prospective studies to underestimate the effect of education and common religious practice in ethnic minority groups. Pappadis and colleagues (2011) have found that Traumatic Brain Injury (TBI) in ethnic minorities has been linked to lower education and actively practicing religion which would suggest that there is a void in common understanding of mental health problems amongst ethnic minorities which may shape their performance on cognitive tests as well as delay or all together ignore medical care. Furthermore, it is key to realise that many Asian cultures including Pakistani, fail to distinguish between memory problems that are a part of normal ageing and those which indicate the onset of Dementia (Werner, 2003). This is mainly due to the lack of understanding or common misconceptions that these cultures share. It is therefore, important to raise awareness of such mental disorders which would also add to better testing and increase accuracy in neuropsychological assessment.  

Education has obvious implications on cognitive performance and is viewed as highly important in a Pakistani culture. However, there seems to be a void that has been filled by religion. It is probable that education is perceived as highly important although, in Pakistan, religion is a great part of education. This means that religion is placed above education in most situations with implications for cognitive performance on neuropsychological tests, doctor-patient understanding leading to misdiagnosis and ineffective treatment.  Many Pakistanis in the UK seek medical advice from religious teachings, some of which can be traced back to traditional herbal remedies and those treatments which have been perfected by drug companies often fail to appeal to Pakistani people. This may be due to doctors failing to understand their religious views, and it is also important to remember that Pakistani people, like many other ethnic minority groups, still see mental health problems as a heavy burden to the family and in society. This can be very distressing and at the same time symptoms go unrecognised due to not seeking professional medical advice, which is as equally available to them as to the majority of white British people. 

Education plays a key role in defining cut off scores for different groups, Pakistanis are generally educated to a lower level, not many go onto advanced studies and even fewer remain in academia past the age of 30. This would suggest that most Pakistanis would perform worse on cognitive tests that have been designed for use by western people. Therefore when standardising tests in a Pakistani population it is necessary to take all factors into account such as education, religion, family size and economic status to avoid bias and inappropriate cultural norms. 
2.3.1.3. [bookmark: _Toc338167073][bookmark: _Toc338234524]Environmental
There are environmental factors which can add to an illness or disease, and there are certain environmental factors that are more influential in cross cultural differences. Given that the majority of Pakistani people in the UK are Muslims, they have been faced with political discrimination since the 9/11 incident. This created huge uproar against many Muslims in the UK and created a clear social isolation barrier. This caused many of the ageing older population to become excluded in a society. Thus, they formed a compact community in areas of the UK, where they are visibly a majority ethnic group, largely residing in cities such as Bradford, Manchester and Birmingham. These people created their own norms and a huge contributing factor to the difference in these norms are the social barriers.

Additionally these environmental factors caused problems and are still causing concerns for health care, as those that are part of the bigger Pakistani community in the UK are generally isolated from the available health care, and this is more devastating for mental health care. The stigma is still so strong because the social barrier is still present. Abbasi (2010) points out that there is an apparent difference between western cultures in creating a social barrier, for example she suggests that in Europe the label of British Pakistani exists, so the associated individual is Pakistani first then British. However, in the USA, it is the other way around to eliminate the exclusion of ethnic minorities so it becomes Pakistani American. This however does eradicate the differences between ethnic minorities and their ethnic counterparts with whatever ethnic group the individual is associated with. Therefore, the differences which we ought to appreciate about a culture become non-existent. The aim is to try and include these differences in assessment standardisation with emphasis on the necessity for norms to be established amongst ethnic minorities.

Furthermore, in Britain there is a greater focus on physical health amongst ethnic groups. However, some research has looked at why acculturation should break down social barriers and aid better mental health care. It has been found in a cohort study of Pakistani women aged 18-65, that depressive disorder at baseline was associated with older age and especially social isolation and an aspect of acculturation with the English language (Chaudhry et al., 2011). The importance of these findings is that there is an apparent cultural difference that implies a lack of acculturation and familiarity with the English language and influences mental health problems. However these findings fail to appreciate that these differences, although present are not easily removed by socialising with the majority ethnic group.  What needs to be considered is that there are cultural differences and therefore the assessments used to screen these people needs to appreciate these differences at some level, which will help to build a foundation for a more systematic profiling method. This will aid more accurate diagnosis, and include a broad range of mental health related disorders, not only depression which is most commonly diagnosed in Pakistani women but also dementia and other neurological and psychiatric disorders. 


2.4. [bookmark: _Toc436932573]Neuropsychological assessment 
Neuropsychological tests have been unable to establish normative data that are truly representative of the population in the UK in the context of its ethnic minority population. The number of ethnic minority groups that have been disregarded when normative data has been collected is something which cannot go unnoticed. 
2.4.1. [bookmark: _Toc338167075][bookmark: _Toc338234526]Assessment of dementia: A cross cultural perspective  
There are obvious universal factors that are known to affect cognitive performance, such as tiredness etc., but the ones that need to be studied further are those which go beyond the surface and cause some cultural discrepancies at a cognitive level. This may serve to back a different approach with regards to performance on cognitive tasks that involve memory processes and other cognitive skills. Therefore, suggesting culture may influence another approach based on ethnicity, race, education, gender and age: factors that merge together in a multi-modal fashion creating a systematic profiling method so that it can be used by an individual from a specific cultural background, based on their level of education and on their age. Figure 2.5 depicts the idea of this systematic profiling, and creates the foundation for other cognitive tasks that will look at ethnic differences within a multicultural society like the UK.
[image: ][bookmark: _Toc436932678]Figure 2.5 diagram to show the systematic profiling in view of a multi-dimensional approach

This will require a collection of normative data for specific ethnic groups, in the UK the majority of ethnic groups includes Pakistani and Indians, in particular the Pakistanis as their older adult population is at an age where they are at risk to dementia. From this it is possible to collect norms for Pakistanis in the UK with all the above varying factors such as age, gender, environmental and genetics taken into consideration. This will be a foundation to developing cut-off scores for a clinical population and of course be invaluable to neuropsychological assessment. Furthermore, to utilise this systematic profile we need to consider tests that eliminate the aspect of culture bias, or in other words to create tests that appreciate usage of both ‘self’ and ‘other-centred’ approaches and are culturally-free. This will allow us to provide accurate diagnosis of observed cognitive decline and proper treatment for ethnic minorities in the UK.

Some researchers have argued for many years now that demographically appropriate group norms are important for when comparing performance on neuropsychological tests amongst ethnic minority persons (Manly & Echemendia, 2007). Tests such as the Boston Naming test which are used to be able to track changes in cognitive decline in patients with MCI, AD and other variants of AD are commonly used in English with the majority white British and even American population. A score of 40 out of 60 may be something which falls outside the normal distributions for the British population. However, when we consider the ethnic minority performance on the Boston Naming test the picture is not so clear. Consider a 60 year old, Pakistani male with 4 years of education who migrated to the UK only 15 years ago performing the task in English. Most probably, his performance would fall below the British standardised norm, however consider the Boston Naming test translated and tested amongst 100 Pakistani men aged 60 and the norms generated from that would definitely produce a more accurate diagnostic neuropsychological marker for decline for the 60 year old Pakistani male. The latter proposed argument is a need which is still unmet in the UK and the problems associated with neuropsychological tests level of sensitivity and specificity can only increase if they remain to be unmet.   
2.4.2. [bookmark: _Toc338167076][bookmark: _Toc338234527]Sensitivity and Specificity 
One of the main problems with screening instruments in neuropsychological assessment procedures is test accuracy in identifying those patients with the disease as having the disease (i.e. sensitivity and true positives), and at the same time those individuals who are healthy as being healthy (i.e. specificity and true negatives). This is the underlying problem with most screening instruments. There are no tests that have100 percent sensitivity and specificity together. When it comes to a clinical population, the impact on ethnic minorities is a severe one, as many will be identified as being healthy when they are in fact carrying the disease (false negatives). Moreover, when compared against their majority ethic counterparts and on a much larger scale, a huge number will be identified as having the disease when in fact they are healthy (false positives). At the moment, this is one of the main issues that is causing much concern amongst clinicians and is therefore something that needs magnifying on a much larger scale so that we can see the bigger picture. This means collecting norms for ethnic minorities in the UK and establishing true cut-off scores on such screening instruments, it is probable that many of these instruments must be used together in order to increase sensitivity and specificity, but the hope is to create an efficient, economic and more culturally free screening instrument in such a diverse ethnic country that makes up Britain today. 

Generally the MMSE has a lower sensitivity rate and a higher specificity one as a screening instrument (Freitas, Simoes, Maroco, Alves, & Santana, 2012; Larner, 2012; Pendlebury, Mariz, Bull, Mehta, & Rothwell, 2012). Therefore it is vital when screening individuals from a different ethnic group that there is not a drastic increase in the number of false positives and false negatives, as this is most likely the case in most clinics, causing an under-diagnosis in other ethnic minority groups and in others simply misdiagnosis. There have been recent attempts to use the Montreal Cognitive Assessment (MOCA) in trying to increase sensitivity and specificity, with norms currently being generated in most European countries and yet again, another test which fails to look into south Asian groups (Freitas et al., 2012; Larner, 2012; Pendlebury et al., 2012). Recent studies suggest that the MOCA test is more useful as a screening instrument as it has higher sensitivity than the MMSE (0.97 vs. 0.65), however it had lower specificity (0.60 vs. 0.89) (Larner, 2012). This would imply that there is a need to further standardise both instruments extending its cut-off values for a much greater and diverse population, appreciating the differences between ethnic groups. The cut-off scores are almost unique to a western population, and in order to grasp a better understanding, figure 2.5 can be used as a foundation for what instruments we use, and how we use them together with collecting norms on the MMSE and MOCA on a much larger scale especially for the UK. 

In conclusion, the focus of this chapter has widely been on the main ethnic minorities in the UK. The main groups that require most attention are in fact the Pakistanis, and Indians. However, all ethnic minority groups in the UK could benefit from better neuropsychological assessment, especially with respect to the growing older adult population. Therefore what needs to be done is a gathering of norms amongst these ethnic groups. There is very little known about their cultures, many researchers come from a background of western ideals and norms, and cannot appreciate the distinction between these groups in a multicultural context. There are huge divisions in society based on culture, in whatever dimension of the word you use, be it religion, race or ethnicity and these divisions cause problems for assessment procedures in a clinical setting. There are aspects such as ABM which has pinpointed a difference in approaches used based on west vs. east differences and these differences need to be magnified and extended for a multicultural setting. 

2.5. [bookmark: _Toc436932574]Conclusion
To conclude, it must be mentioned that in the context of dementia and in fact all neurodegenerative and mental health conditions, the perception of these diseases are very different based on the views of most ethnic minority groups. The word ‘dementia’ is one which is non-existent in developing countries such as Pakistan and India. The transliteration of the term itself is one which is difficult to comprehend. When transcribed, the term most accurately describes an image of a mentally ill person who is considered ‘insane’ or ‘crazy’ which seems parallel to the terms that might have been used to illustrate the definition when Alois Alzheimer first discovered the symptoms in patient Auguste D. In fact, the definition of dementia may not be understood but the behaviours that surround the definition are very well recognised amongst ethnic minority groups. However, this definition is not recognised well enough for these people to detect a problem relating to dementia so that they can seek immediate clinical help. 

One main contributing factor in all this is the difference in perceptions on parent caring amongst individualistic and collectivistic cultures. In the collectivistic cultures, as parents age the responsibility of their care is automatically assumed by their children (hence the larger family sizes etc. (S. E. Black et al., 2005) whereas, in most individualistic cultures there is no burden carried by the children to care for their parents at old age. The view in individualistic cultures would mean that those who show signs of dementia or cognitive impairment are deviating from independent functioning abilities, something which carries less value and importance in old age in collectivistic cultures. Cultures that bare similarities to the Pakistani/Indian traditions tend to overlook problems associated with mental illness and memory loss or  loss of functioning associated with daily living activities (Parveen, Morrison, & Robinson, 2011; Zafar et al., 2008) as they recognise it as a normal process of ageing and therefore, devaluing the prognosis of dementia in developing countries. Moreover there are no ways to test people for such problems as the neuropsychological assessment is tailored for the independent cultures. This will exacerbate the problems currently present in assessment procedures in the UK, as the ethnic minority groups would have sustained those cultural values via acculturation, making it a necessity to establish what is considered cognitively normal on neuropsychological tests in ethnic minority groups (Chaudhry et al., 2011).



[bookmark: _Toc436932575]Chapter 3: Aims and Objectives
Chapter one has so far explained the neuropathology, epidemiological risk factors and diagnostic criteria of the different causes of dementia, the main one being AD. Current diagnostic guidelines are not suitable for the westernised population but they are of difficult application in countries where ethnic composition includes larger ethnic minority groups, as is the case in UK memory clinics. Chapter two has explained the missing links in more detail and attempts to explain some of the issues that are currently surfacing in clinical assessment in UK memory clinics about the accuracy of diagnosis in individuals who come from Black and Minority Ethnic (BME) backgrounds (the main ones being Indian and Pakistani). There are a few problems which have been highlighted in the clinical assessment which hinders accuracy of diagnosis with respect to ethnic minorities. The main problem is that current assessment is based on individualistic cultural norms. The idea is that there are differences not only observed on behavioural grounds but more prominently those observed at a cognitive level that require some recognition when it comes to clinical assessment of those who belong to those specific ethnic minority groups. 

The current British population live longer than their predecessor. Interestingly immigrants, who arrived in the UK around 40 to 50 years ago, are now at an age where they are considered at risk for dementia. There is insufficient research available on ethnic minorities. It can only be speculated that these individuals cannot be assimilated to an appropriate degree to the British culture, so that neuropsychological tests can be suitable for those individuals who migrated 40-50 years ago. However, these individuals have lived a very different life style compared to the majority of the population. They have retained much of their cultural routes in particular, their language and religious differences which shape their morals and values and even in some instances their country of origins’ legislative law. Therefore it is important to study these dissimilarities in experiences that can inform us on the differences in the perception of dementia amongst ethnic minority groups (Parveen et al., 2011). Perhaps this could clarify why dementia is under-diagnosed in developing countries as well as ethnic minority groups in the UK. 

Furthermore, it is important to extrapolate what differences exist and what these mean for clinical assessment procedures. The difference between groups on cognitive tests denote that assessment needs to be made culture free (i.e. current tests improved to fit all cultural paradigms) or culture specific (manipulation of tests that would require standardisation in order to fit the norms of a specific ethnic group) to avoid screening individuals as false positive/negative and to avoid the common problem of bias when it comes to diagnosis. These problems need to be tackled. The first step is to identify a starting point for studying an ethnic group that has had little attention when it comes to mental health. Pakistanis are the largest ethnic group in Yorkshire and densely populated in cities such as Manchester, Birmingham and London. The Pakistani population (2nd largest ethnic minority group in the UK) unlike the Indian population (largest ethnic minority group in the UK) has had less attention within this field, and researchers in the clinical field have failed to establish and comprehend the issues that this population face. In the current effort to reach a diagnosis early the provision has been made to tackle cultural issues relevant to ethnic minorities, especially the Pakistani population as the main focus on this group has widely been on physical health.  

The next step is to identify if in fact there are differences at a cognitive level between the Pakistanis and British persons in the UK. This largest ethnic minority population reside in Yorkshire and the Humberside where there are over 170,000 people within this area alone. To date there has been no research done in the UK that addresses the issues of clinical assessment in this ethnic minority group, or that has addressed what differences exist that need to be magnified in the assessment procedures to improve and even enable a diagnosis in Pakistani participants. There is some research being done in Europe on ethnic minorities, for example in Denmark in the city of Copenhagen, the Turkish ethnic minority is increasing simultaneously with the older age population, this warrants a change in the neuropsychological assessment procedures adapted in that city to test Turkish immigrants (Nielsen, Vogel, & Waldemar, 2012). This means the UK and other European countries need to keep up in standardising and adapting neuropsychological tests that benefits the synergy of different cultural, linguistic and ethnic influences. 

Another important issue that needs to be addressed is the effects of culture on cognitive performance. One key factor in all this is the level of acculturation amongst ethnic groups in the UK. The assumption here is that the ethnic minorities and broadly speaking about the majority of Pakistani older aged men and in particular the women have acculturated very little to the majority culture. This needs to be looked into in more detail and explored with reference to cognitive testing, as it may impact on their performance, and even explain some of the social barriers which seem to be present, causing some of the isolation observed in the Pakistani community residing in the UK (Chaudhry et al., 2011; Ghuman, 2000). 

The aims and objectives are as follows;
2. [bookmark: _Toc436932576]To devise a culture free ABM test: compare ‘self’ vs. ‘social’ approach
Chapter 4 will explore the different autobiographical memory (ABM) tests and their utilisation and effectiveness in a clinical setting. The aim is to develop a culturally appropriate test without a bias towards different ethnic groups. This will include creating or modifying a previously used ABM task which will appreciate the use of self-approaches as well as other centred approaches when it comes to recalling and forming autobiographical memories. 

This will set the groundwork for further investigations into cross cultural influences on ABM, and their effective use in a clinical setting amongst a multi-ethnic population. A lot of the research on autobiographical memory has predominantly focused on studies in the US with Chinese and American participants, so it will be interesting to see what differences, if any, emerge in the current multi ethnic setting such as the UK and particularly amongst the Pakistani and British population in the UK. An unbiased autobiographical memory tool would be useful for Pakistanis as it would prove effective in the clinical interview and clinical history taking which is an essential element in the diagnostic process.


2. [bookmark: _Toc436932577]Collect normative data on initial screening instruments 
The use of short evaluations of cognitive performance has been instrumental in neuropsychology and an influential element in defining cognitive decline. Efforts have been made and a lot of time has been spent on translating and making these tests available in several different languages. The Urdu language has often been dismissed at times when it comes to translations of cognitive tests. Currently Urdu is spoken and understood by almost half of Asia predominantly by India and Pakistan. There is an overwhelming necessity for an effective mini mental status examination (MMSE) that can be used with the Pakistani population living in the UK. Furthermore the use of a relatively new test such as the Short Cognitive Evaluation Battery (SCEB) will also be explored along with the MMSE with a more direct translated version and an Urdu version which has previously been used by Rait and colleagues (2000). 

The aim is to standardise these screening tools for their use in the clinical assessment of the Pakistani community in the UK. The idea is to create cut-off scores using tolerance limit analysis and regression to explore the influence of different demographics such as age, gender, education and even acculturation on the performance on these tests. This will allow us to understand more about the performance on cognitive tests amongst Pakistanis living in the UK.

Another aim will be to collect patient data so that we can compare the use of the Pakistani norms obtained against the currently used British norms, to see whether a more accurate classification of cognitive deficits can be obtained when ethnically appropriate norms are used.

2. [bookmark: _Toc436932578]Standardise and modify other neuropsychological tests 
The focus of chapter 6 will be to standardise and create cut off scores on a range of different neuropsychological tests for use in the assessment and diagnosis of dementia in a Pakistani population living in the UK. This will entail translating and selecting culturally appropriate material for use with a Pakistani community. Some of these tests encompass aspects of memory, language, attention, executive function and visuospatial abilities.
2. [bookmark: _Toc436932579]Validating the use of the standardised memory tests in a small case series of British Pakistani patients

The aim of Chapter 7 will be to collect patient data to compare the norms of the currently used white British population (English speaking), against the Urdu speaking British Pakistani population. This chapter will aim to validate the cut-off generated in the standardisation in a small case series of British Pakistani patients referred to the memory clinic. Their neuropsychological profile will be analysed using the newly established norms and a comparison with existing British norms will be carried out to test their advantage in a clinical setting. 

 


1. [bookmark: _Toc436932580]Chapter 4: ‘social’ vs. ‘self’ approach in Autobiographical Memory
3. [bookmark: _Toc436932581]Introduction
Based on its centrality to personal history following clinical interview, autobiographical memory is of prominent importance and a good place to detect ethnic influence on its assessment. As discussed in chapter 2 (section 2.3.1.) ABM is defined as a collection of personal memories. The comparison to a personal photo album springs to mind when one thinks of ABM, in which photos of achievements, birthdays, holidays and other memories are stored. The idea with dementia is that certain pictures within the photo album begin to disappear and others get misplaced, while some lose their meaning and place in time. ABM serves the importance of being our mental support, a facilitator and sometimes a store in which we resort to from time to time. Ultimately these memories shape our personal identity and have an overriding impact on our psychological well-being. Recently, the emphasis has been on the cultural context of ABM and it is increasingly being recognised that our identities or our ‘self’ representations differ based on our cultural heritage and experiences. 

ABM has two main components. The first is the episodic feature, which consists of memories related to specific events. The second component is the semantic feature, which holds information about names of people or places. In the context of neuropsychology, ABM has generally, been studied in patients with retrograde amnesia (Hennig-Fast et al., 2008), in which the clinician can assess how far back the amnesia extends. Patients with retrograde amnesia usually display a temporal gradient, whereby the most decline in memory occurs preceding the onset of amnesia. Testing individuals with retrograde amnesia usually involves a constant update of material and norms that are used which can often pinpoint the onset of amnesia. It is therefore important to continuously update these items with newer information as the old instruments become universally obsolete. 

Many tests have been developed which aim to assess the semantic knowledge of events in the news which span over a few years and these are gradually modified to include a few more recent decades (Hodges & Ward, 1989; McCarthy & Warrington, 1990; Warringt.Ek & Silberst.M, 1970). ABM is commonly assessed using questionnaires to elicit and establish retention of information and to establish the time period when events have occurred.  Patients with transient global amnesia or retrograde amnesia have difficulties dating true events and misplacing them in time of one or two decades prior to the onset of amnesia (Cooper et al., 2006; Duval et al., 2012; Hodges & Ward, 1989; McCarthy & Warrington, 1990; Warringt.Ek & Silberst.M, 1970).   

Episodic memory, as described earlier, refers to a recollection of events that occurred at a specific time in an individual’s life. Episodic memory includes contextual features such as time and place, other people who may have been present and also a visual representation of events. This involves a higher level of encoding temporal information and requires a sense of ‘self’ through a moving continuum of ‘mental time travel’ (Dreyfus, Roe, & Morris, 2010; Tulving, 2002). The early symptoms observed in patients with AD include deficits in episodic memory, therefore it is considered highly important to study autobiographical memory at a clinical level. Certain tasks such as verbal paired associates and short story recall have been frequently used in clinics to establish episodic memory deficits assessing Long term memory (i.e. 10mins, or 30mins delay tasks). Despite their usefulness in the practical sense, these tasks don’t test for real life events. On the contrary, tests of ABM asses for the retrieval of personal events.  

Crovitz and Shiffman (Crovitz & Schiffma.H, 1974) originally devised an ABM task which could assess the recall of specific events that were triggered using cue words (for example, the word bird was given to participants and then they were asked to recall an event at any specific time). The version was updated and modified by Sagar, Cohen, Sullivan, Corkin, and Growdon (1988) to include 10 common nouns and participants were asked to recall specific events and an estimated time of occurrence. Recollections were scored on richness of detail within a 4 minute recall period with cues offered after 2 minutes if necessary. Participants were also asked to recall memories from various ages in a restrained time condition (i.e. before the age of 17). Healthy controls recall memories from all decades, most from the recent period in their lives (i.e. the previous decade) (Hodges & Oxbury, 1990). Patients with transient global amnesia were also tested on this ABM task and showed deficits in recent memory compared with past memories. These patients also showed an impairment in uncued recall, where they scored poorly on both richness and place in time of their memories. At a 6 month follow up these patients also showed an impairment in cued and uncued recall (Hodges & Ward, 1989). Furthermore, Traumatic Brain Injury (TBI) patients showed impairment in recall prior to the onset of their injuries and produced fewer memories (Kroll, Markowitsch, Knight, & vonCramon, 1997). 

There is lots of research within the field of neuropsychology that has focused on declining episodic and semantic ABM in patients with retrograde amnesia, amnestic Mild Cognitive Impairment (aMCI), Alzheimer’s disease (AD) and Semantic Dementia (SD) (Collie & Maruff, 2000; Girtler et al., 2012c; G. E. Smith et al., 2007; Twamley et al., 2006). Kopelman, Wilson, and Baddeley (1989) developed the Autobiographical Memory Interview (AMI) which included three sections (childhood, early adulthood and recent). Each section was split into two components, the incidents schedule and the personal semantic memory schedule. The latter involved information of names, dates, and places. This test was able to distinguish healthy controls from amnesic patients, as the patient group showed an age related temporal gradient in their performance on the test while controlling for different time periods. Ivanoiu and colleagues (2006) modified the AMI to include a further section of ‘late adulthood’ and similarly discovered a modest temporal gradient for semantic autobiographical memory in AD patients, however there was no temporal gradient in episodic autobiographical memory. Although these tasks are useful for assessing early impairment in episodic and semantic autobiographical memory, their ecological validity is compromised. These tests have predominantly been developed for use with a western culture. It could be argued that the questions in the ABM tasks do not allow for free recall of other cultural events that are not necessarily typical of a westernised culture. For example, asking someone to recall a birthday party as an episodic event might not be a suitable question for someone who comes from a culture that does not celebrate birthdays. 

Traditionally ABM is difficult to test within a clinical environment due to the challenge of verifying someone’s recollection of their own memories. One way to overcome this problem is to corroborate the memories with a spouse, relative or friend which would strengthen the ecological validity. Another way is to do repeat tests and note any differences by inter-data comparisons, however, this way is very time consuming for patients and also not very cost-effective. When we are able to test ABM correctly, we can then appreciate that it provides the best and unique account of one’s personal history in full, making it a culturally fair examination. 

There are obvious cultural differences that would warrant a change in the approach to different cultures when taking a clinical history of patients. Independence is valued greatly amongst individualistic cultures and there is currently a lot of emphasis on remaining independent for people with dementia. Therefore when trying to identify deficits in functioning of activities of daily living (ADLs), patients from individualistic cultures will become more dependent on others to compensate in areas that they become deficient in. However, in the case of someone from a collectivistic culture, who focuses less on independence and more on interdependence, the task of being able to identify deficits in functioning of ADLs is a tough one. Therefore, it is necessary to adopt a different approach to taking clinical history for patients from non-individualistic cultures, as there is currently a great deal of bias associated with how autobiographical memory recall is tested, using questions that are inappropriate for different cultures.  

Differences between individualistic and collectivistic cultures have focused widely on anecdotal claims. For example, it has been suggested that Chinese mothers converse and share memories with their children in a pragmatic style (Wang, 2007). This approach favours a hierarchical structure between the mother and child and can also be observed widely across many Asian cultures. On the other hand, it has also been suggested that in American or individualistic cultures there is a sharing of the memory on an emotional level, facilitating an equal mother child relationship (Wang, 2008).

Moreover, there is evidence to suggest that collectivistic cultures favour a social approach to recall and individualistic cultures tend to favour an autonomous approach to recall of autobiographical memories (Conway, Wang, Hanyu, & Haque, 2005; Wang, 2008). In a study by Wang (2008), Asian participants primed to focus on their Asian ‘self’ using a sentence completion task (i.e. ‘as an Asian I am…’) recalled more socially focused memories and it was also observed that the features of these memories were brief and not very coherent with fewer emotions and opinions expressed in their recall. On the other hand, when primed to focus on their American ‘self’ (i.e. ‘As an American I am…’) they reported more emotionally charged coherent and elaborate self-focused recollections. This finding reiterates some of the suggestions by (Conway et al., 2005). 

Interestingly, patients with other neuropsychiatric disorders such as bipolar disorder, depression and even schizophrenia have been found to recall over-general and less specific memories when compared to healthy controls on ABM tasks (Cuervo-Lombard et al., 2007; Delduca, Jones, & Barnard, 2010). This implies that there is a high risk for misdiagnosis amongst Asian people who may be screened for tests that were developed using westernised (individualistic) norms. Many people in the UK that come from Black and Minority Ethnic (BME) groups could also be at risk of misdiagnosis since many ABM structured clinical interviews are based around white British norms and therefore, inappropriate for use with different minority ethnic groups. These differences magnify the importance to examine self vs. social approaches in ABM recall and formation.

As mentioned in chapter 1 (section 1.3.3) Cooper and colleagues (2006) found that provoked confabulations were characteristic of their AD group as they produced responses to questions that could only be answered with ‘I don’t know’ in their study. There are also further anecdotal claims which suggest that people from Japan feel obliged to give a response when asked about directions even if they do not know the correct directions (Hall, 1989). This leads us to believe that features that characterise AD in a study of provoked confabulations might not be appropriate, as a measurement in a sample of Asian individuals or ones which perhaps share similar customs. 

Much of the research that has been undertaken has looked at Asian individuals in America quite broadly. The concept of different ABM formation and approach in recall has not yet been studied in the UK with ethnic minorities. It is vital to be able to establish normative data for this group as there is a growing ageing population that consists of a very large number of ethnic minorities in the UK, particularly the Pakistani population, who are now at an age where they are at risk for dementia. It is also necessary to validate anecdotal claims using an ABM task which appreciates the cultural differences in the concept of the ‘self’ that have been suggested in some research (Dai et al., 2011; Wang, 2008). 

3. [bookmark: _Toc436932582]Study 1: Cross cultural differences in ABM recall and formation
3.1.1. Aim
To investigate the performance of Caucasian British and Pakistani older adults on a novel test of ABM, using visual triggers (of globally popular events from 5 decades: 1960-2000) rather than direct questioning to elicit autobiographical recall in an attempt to overcome the cultural bias reported in previous research. Attention was also paid to the use of a social versus self-focused approach in recall.
 
3.1.2. Hypothesis
· Pakistani adults may recall fewer details within their memories in light of research done on Chinese participants living in America (Wang, 2008).
· [bookmark: _Toc331415815]The Pakistani group will use a social approach to recall while a self-focused approach will be observed in the British group.

3. [bookmark: _Toc436932583]Method
2. [bookmark: _Toc331415816] Participants 
In total 84 adults (42 British and 42 Pakistani adults, 21 Males and 21 Females in each group) aged 60 and over took part in the study. All participants were healthy and functionally independent. The average age for the Pakistani group was 65.4 (SD = 3.8) and the average age of the white British group was 65 (SD=5.1). 
2. [bookmark: _Toc331415817][bookmark: _Toc324752372] Materials
The material selected was aimed at being culture free and therefore the final set included 15 images printed in colour on white card of globally popular events and famous people spanning decades from 1960-2010 (3 per decade – early, middle, late). 
2. [bookmark: _Toc331415818]Procedure 
The newly devised ABM test was administered to all participants. In the Pakistani group test instructions were given in Punjabi. Instructions were the same for all participants (see appendix 9.1).  
ABM test 
25 images were selected using google as a search engine to identify a list of globally popular images and events between decades 1940 and 2000’s. The images were then piloted with 4 Pakistani and 4 British people for decades 1940-2000’s. The participants were shown the items and asked to identify the event, decade and year, those which were difficult to identify were considered irrelevant for the target age group. Based on responses from the pilot, 10 images were discarded, and it was decided that only decades 1960-2000 would be most useful for the target age group. The novel ABM test consisted of 15 colour images of globally popular events and famous people covering decades from 1960-2000 (see Table 4.1). Each image was printed on card paper and numbered 1-15 on the back so that each image could be presented in random order each time (numbers 1-3 corresponding to the decade of 1960s and so on). Each participant was asked to name the event presented to them in the image, they were given a score of 3 for the correct event (2 points given if they were given a cue and 1 point if they were given options to choose from). They were also asked to identify the correct decade for each specific event (2 points were awarded for identifying the correct decade, and 1 if participants were given options), however, if participants were unable to identify the decade they were informed of the correct decade by the researcher. Participants were also asked to identify the exact year if possible, and given a bonus point if they did so, otherwise they would be told the year (so a total score of 6 was possible per item, 90 in total). 

Once participants were made aware of the correct year, they were asked to recall as many personal memories and give as much information of the memories from that specific year. Participants were also given 2 minutes to recall as many names of acquaintances (including friends, family, neighbours etc.) from that period. This method was repeated for all items presented to the participants. The test took approximately 90 minutes to complete. Finally, the participants’ memories were then corroborated by a spouse, sibling, or close friend of the participant in order to determine accuracy of recollection and the possible presence of spontaneous confabulations. 

[bookmark: _Toc436932712]Table 4.1 Table showing events used for the novel ABM task used in this study
	Event
	Decade
	Year

	JFK assassinated
	1960
	1963

	England won the world cup
	1960
	1966

	Man on the moon
	1960
	1969

	Gaddafi became PM
	1970
	1970

	Rumble in the jungle (Ali vs Foreman)
	1970
	1974

	Margaret Thatcher became female PM
	1970
	1979

	Princess Diana and Charles wedding
	1980
	1981

	Indira Ghandi assassinated
	1980
	1984

	Berlin Wall falls
	1980
	1989

	Nelson Mandela freed
	1990
	1990

	Stephen Lawrence murdered
	1990
	1993

	Princess Diana crash
	1990
	1997

	Twin towers fall
	2000
	2001

	London bombings
	2000
	2005

	Obama becomes president
	2000
	2008


3. [bookmark: _Toc436932584]Results
There was no evidence of confabulation amongst the participants in both groups. The white British group had significantly higher number of years of education than the Pakistani group (t, (82) = 11.18, t<0.001) (M=14.92, M=7.07), therefore, education was introduced as a covariate in the analysis of variance.

3. Total ABM test score
The total test score was the sum of the total episodic, total semantic, total names fluency ad the total confabulation scores.
 
The P value was adjusted for multiple comparisons as the analysis involved 5 decades (0.05/5 = P<0.01 for statistical significance). In a one way ANOVA a significant between group difference was present for total test score (f (1, 82) = 15.89, p<0.001), total semantic score (F (1, 82) = 6.91, p<0.01) total episodic recall score (F (1, 82) = 17.08, p<0.001) and for total memory detail score (F (1, 82) = 24.10, p<0.001). From Table 4.2 it is evident that the Pakistanis scored significantly lower on the total test score, episodic and memory detail scores. There were no significant differences observed for names fluency scores and in particularly no differences were observed for total number of memories between the British and Pakistani group. 
[bookmark: _Toc436932713]Table 4.2 Mean and standard deviations of total test, semantic, episodic and names fluency scores in the Pakistani and British groups

	
	British
	Pakistani
	F Value
	P Value

	Total test score
	830.26(230.07)
	680.69(78.82)
	15.95
	0.001

	Total semantic test
	78.79(4.80)
	76.24(4.05)
	6.91
	0.01

	Total episodic recall
	337.98(101.80)
	268.93(39.90)
	17.08
	0.001

	Total names fluency
	74.98(38.44)
	68.36(10.17)
	1.16
	0.28

	Total memory detail 
	278.29(84.39)
	210.88(28.18)
	24.11
	0.001

	Total NO memories
	60.24(19.0)
	56.29(9.21)
	1.47
	0.23





3. Episodic ABM
The total episodic recall score was the sum of number of memories and the memory detail score (of free recall, no cued recall was recorded). Each memory was scored in the same way as suggested by Ivanoiu and colleagues (2006) for both cued and free recall (i.e. a single point awarded for ‘what, where, when and who’ and a bonus for the coherence of the memory recollection, therefore a maximum score of 5 attainable for each memory recalled), see Table 4.2.  

An ANOVA showed that there was a significant between groups difference in the total episodic score. Further analyses were carried out to identify which decades contained differences between the groups. With the adjusted P value of 0.01, the differences were observed for decades 1980’s (F (1, 82) = 16.67, p<0.001), 1990’s (F (1, 82) = 18.17, p<0.001) and 2000’s (F (1, 82) = 21.06, p<0.001), in which the Pakistani group scored lower than the British group (see table 4.3). In order to see where differences were originating from, separate analyses were carried out on the memory detail scores for each decade and for the number of memories produced in each decade. 

There were no differences observed while controlling for multiple comparisons for number of memories per decade, as the Pakistanis produced similar number of memories overall compared to the British group through each decade. 

Interestingly, there were differences observed in the memory detail scores per decade, in particular for decades 1970’s (F (1, 82) = 8.11, p<0.01), 1980’s (F (1, 82) = 20.93, p<0.001), 1990’s (F (1, 82) = 22.34, p<0.001) and 2000’s (F (1, 82) = 25.37, p<0.001) in which the British group produced more detailed accounts of their memories than the Pakistani group, (see also table 4.4 and 4.5). 









[bookmark: _Toc436932714]Table 4.3 Mean (SD) achieved by the British and Pakistani groups on total episodic scores for decades 1960-2000

	Decades
	British
	Pakistani
	F Value
	P Value

	1960’s
	79.69(28.10)
	72.02(16.51)
	2.32
	0.13

	1970’s
	72.29(28.32)
	60.98(14.76)
	5.27
	0.02

	1980’s
	60.88(25.09)
	43.67(10.83)
	16.67
	0.001

	1990’s
	60.62(22.18)
	44.67(9.82)
	18.17
	0.001

	2000’s
	65.05(25.36)
	45.83(9.65)
	21.06
	0.001




[bookmark: _Toc436932715]Table 4.4 Mean (SD) achieved by the British and Pakistani groups on total number of memories for decades 1960-200

	Decades
	British
	Pakistani
	F Value
	P Value

	1960’s
	14.21(5.25)
	15.17(3.72)
	0.92
	0.34

	1970’s
	12.76(5.09)
	12.90(3.33)
	0.02
	0.88

	1980’s
	10.74(4.57)
	9.24(2.64)
	3.39
	0.07

	1990’s
	10.93(9.45)
	9.45(2.21)
	4.38
	0.04

	2000’s
	11.60(4.70)
	9.52(2.19)
	6.70
	0.01




[bookmark: _Toc436932716]Table 4.5 Mean (SD) achieved by the British and Pakistani groups on total memory detail scores for decades 1960-200

	Decades
	British
	Pakistani
	F Value
	P Value

	1960’s
	65.48(22.99)
	56.86(12.96)
	4.48
	0.04

	1970’s
	59.52(23.34)
	48.07(11.58)
	8.11
	0.01

	1980’s
	50.14(20.61)
	34.43(8.42)
	20.93
	0.001

	1990’s
	49.69(18.26)
	35.21(7.78)
	22.34
	0.001

	2000’s
	53.45(20.72)
	36.31(7.58)
	25.37
	0.001



2. Within groups comparisons
Analyses were carried out to explore the effects of gender on total scores across the test and per decade. In the British group no differences were observed across the board. In the Pakistani group, when an independent samples t-test were run for education and the number of years spent in the UK, there was a significant difference for the number of years spent in the UK (t (40) = 8.15, p<0.001), men having spent on average 43.38 years (SD = 3.64) compared to women with a mean of 34.19 years (SD = 3.67). Therefore Number of years spent in the UK was co-varied in the analysis and gender significantly predicted the memory detail scores in the 80’s between men with an average of 37.71 (SD = 8.64) and women with an average of 31.14 (SD = 8.42), (F (39) = 6.62, P<0.05).
3. Semantic ABM
The semantic score was the sum of event, decade and year scores per item. The semantic score relates to the correct identification of the event, decade and year (where 3 points were available for the event score, 2 for the decade and 1 for the year). Therefore, the semantic score per item was a maximum score of 6 points and 3 items’ scores in total made up the score per decade (maximum score of 18) and thus, the total semantic score for the test was a maximum score of 90 points. The British group had a mean score of 79.79 (SD = 4.80) compared to the Pakistani group with a mean score of 72.64 9 (SD4.05). In an ANOVA a significant between groups difference was observed (F (1, 82) = 6.91, p<0.01). However when further analyses were carried out to verify whether the observed difference was driven by a specific decade, it was clear that the significance was influenced by the 1960s decade, (F (1, 82) = 7.15, p<0.01). 

Furthermore, an additional ANOVA was carried out on each individual item’s semantic score (for event, decade and year) for items relating to the 60’s. There were no significant differences observed with any items relating to the 60’s, which implies that the differences seen in the decades reflect the differences observed between both groups rather than being driven by specific items.
3. Within group comparisons
0. Pakistani Group
An ANOVA was carried out to see the differences between males and females on total semantic scores to establish possible gender effects. The women in the Pakistani group performed significantly lower with a mean of 74.43 (SD = 4.14) than the men who had a mean of 78.05 (SD = 3.09) on the total semantic test performance (F (1, 40) = 10.3, p<0.01). In a further ANOVA the men performed significantly higher for the 80’s with a mean of 10.14 (SD = 2.99) than the women with a mean of 8.33 (SD = 1.91) (F (1, 40) = 5.47, p<0.05). Likewise, the men outperformed the women for the 90’s (15.08 (SD = 1.32) versus 14.05 (SD = 1.32) (F (1, 40) = 6.01, p<0.05). Again in the analysis of individual items it is evident that the identification of decade and year for these items were where the differences between men and women were more prominent, with women being less able to recall the events with the correct decade and year than men. 
1. ANCOVA
When the number of years spent in the UK was co-varied, gender significantly predicted the outcome of the differences observed between men and women in the 90’s (F (39) = 7.75, p<0.01). 

0. British Group
No significant differences were present in the British group for the total semantic score and scores per decade. A t-test was run for Age and Education and neither were significantly different (p>0.05). Therefore, there was no need to add covariates. When co-varying for education to establish whether there were any gender differences, there was no observed significant difference between men and women in the British group for the semantic scores. 


A bivariate correlation showed significant positive correlations between total semantic and total memory detail scores (+0.36, p<0.001). However no correlation was observed between total semantic and total number of memories scores. Therefore, a higher semantic knowledge of the events in terms of identifying the correct decade and year may reflect the greater number of details expressed in the memories but not necessarily aid the amount of memories produced.

3. Names fluency
The total number of names recalled per item for 3 items made up the total score per decade, the total test names fluency was therefore the sum of recalled names for 5 decades. The British group recalled on average more names in total with a mean of 74.98 (SD= 38.44) than the Pakistani group with a mean of 68.36 (SD = 10.17). There were no observed significant differences in the total names fluency scores and no significant differences when an ANOVA was run per decade. Further analyses for gender were carried out and again no differences existed per decade between the two groups and also within both groups. 

3.3.5. Social orientation 
Additional analyses were carried out to look at the social orientation of memories. The social orientation of memories refers to the use of ‘I’ as a singular and ‘WE’ as a plural personal pronoun. The use of these pronouns would imply either a self-focused and autonomous structured recall of memory or a more socially focused and holistic structured recall of memory (based on recall of ‘I’ and ‘WE’ respectively). 
[bookmark: _Toc436932679]Figure 4.1 a graph to show the recall of 'I' and 'WE' in the Pakistani and British group


[bookmark: _Toc436932717]Table 4.6 Mean recall of singular and plural personal pronouns per decade (1960-200) in both groups

	Decade
	WE
	I
	F value

	
	British
	Pakistani
	British
	Pakistani
	We
	I

	1960
	4.60 (1.93)
	19.29 (3.25)
	21.64 (3.74)
	6.00 (2.68)
	635.59
	485.65

	1970
	5.76 (2.24)
	18.24 (3.05)
	19.50 (2.86)
	6.14 (2.60)
	486.52
	502.30

	1980
	2.45 (1.81)
	17.45 (3.07)
	19.76 (2.49)
	8.26 (2.81)
	743.94
	394.18

	1990
	1.19 (1.77)
	16.86 (2.90)
	20.12 (5.09)
	7.71 (2.92)
	892.40
	187.80

	2000
	2.45 (1.88)
	15.74 (2.84)
	21.90 (2.90)
	8.74 (3.63)
	640.54
	337.04



Figure 4.1 shows that the white British group on average recalled ‘I’ more than the Pakistani group (102.93 (SD = 7.93) compared to 36.85 (SD = 9.12). It is also evident that the Pakistanis use ‘WE’ more in their recall than the British group on average (87.57 (SD = 8.00) versus 16.05 (SD = 3.86). In a one way ANOVA, there was a significant difference between the groups on total recall of ‘I’ (F (1, 82) = 6305.71, p<0.001) and ‘WE’ and (F (1, 82) = 152.28, p<0.001). In a mixed ANOVA there was a significant interaction found between ethnicity and use of personal pronouns ‘WE’ and ‘I’, (F (1, 82) = 4918.06, p<0.001), the main effect of ethnicity (F (1, 82) = 4.33, p<0.05) was observed providing evidence that both groups are genuinely recalling different numbers of ‘WE’ and ‘I’ (Figure 4.1 illustrates these differences). A further one way ANOVA for each decade showed a significant difference in the use of ‘I’ and ‘WE’ personal pronouns on average between both groups for all decades (1960-2000, p<0.001, see table 4.6 for F values, p<0.001). 
5.  Within group analysis

[bookmark: _Toc436932718]Table 4.7 showing the mean age, education, number of years in the UK and migration year for the Pakistani group

	Gender
	Age
	Education
	Years in the UK
	Migration Year

	Male
	65.05
	7.14
	43.38
	1970

	Female
	65.33
	7.00
	34.19
	1979



Figure 4.2 shows that the British group consistently recalled ‘I’ across all decades whereas the Pakistani group seemed to recall ‘I’ more in the 1990s and more recently in the 2000’s. When analysing the data of the Pakistani group alone it was evident that the men in the Pakistani group were recalling ‘I’ significantly more in the 90’s (F (1, 40) = 6.76, P<0.05) and in the most recent decade (F (1, 40) = 6.69, P<0.05) than the Pakistani women (8.81 (SD = 2.73) versus 6.62 (SD = 2.73) for the 90’s and 10.10 (SD = 3.59) versus 7.38 (SD = 3.20) for the recent decade), (see also Figure 4.3).

[bookmark: _Toc436932680]Figure 4.2 a graph to show the recall of 'I' per decade in the Pakistani and British group




[bookmark: _Toc436932681]Figure 4.3 a graph to show the recall of 'I' between male and females in the Pakistani group


Furthermore, It is also apparent that the men migrated earlier than the women and had spent more years living in the UK (see table 4.7). It was therefore interesting to see if any correlational analysis could help explain these differences. There was a moderate positive correlation between the number of years living in the UK and the recall of ‘I’ in the 90’s and 2000’s (0.52 and 0.49 respectively, p<.001), also see Figure 4.6). 

[bookmark: _Toc436932682]Figure 4.4 a scatter plot to show the correlations between 'I' and the number of years living in the UK in the Pakistani group


3. [bookmark: _Toc436932585]Discussion
The findings of the current study suggest an alternative approach to recall of ABM in a Pakistani ethnic group in the UK. Previous research has excessively occupied the field of cross cultural neuropsychology with the collectivistic vs. individualistic argument. However, there has been an overwhelming lack of research focused on bicultural individuals within multi-ethnic societies such as the UK. The present study found that the Pakistanis performed significantly different to the British group on recall of ABM. More specifically, the Pakistanis recalled fewer memory details than the British groups, yet their number of memories within each decade showed no significant differences. Again this lends support to the fact that Pakistanis are recalling brief and skeletal features of their memories indicating the use of a holistic approach as expected in collectivistic cultures. These results support the findings of Wang (2008) where Chinese participants also used a similar holistic approach in recalling brief and skeletal features of episodic ABM when primed to focus on their Asian self in a sentence completion task. This has several implications for the various cognitive instruments that are used in the clinical field in the diagnosis of dementia and in particular of Alzheimer’s disease. 

4. Episodic performance
The Pakistani participants showed a decrease in episodic recall for the 80’s, 90’s and 2000’s compared to the British group. From table 4.6 it is evident that the Pakistani men and women would have migrated to the UK by the late 70’s, with the exception of some women who migrated in the early 80’s. The implication is that the episodic decline associated with those particular decades might be an indication of the acclimatisation to the British culture which could have impacted on their recollection of their memories in those periods. 

The Holistic approach which can be observed in the Pakistanis’ recall of ABM might have been further developed as a cause of a social barrier which could explain differences corresponding to the lack of detail expressed in the memories in each decade which adds to the differences in episodic recall for the 80,s, 90’s and 2000’s in particular. 

4. [bookmark: _Toc331415827]Semantic performance
The semantic score analysis suggests statistically significant differences overall for the 60’s but no individual item in particular is highlighted. Therefore, it may be concluded that the items overall are culturally free, given that the differences relate to the 60’s it could be said that as the Pakistanis would have all been in Pakistani at this point then perhaps their overall general knowledge of world events which are popular may reflect popularity to Europe rather than the rest of the world. If that were the case, the Pakistani group’s recall of episodic ABM is not reflected in their semantic scores. It is probable that an ethnic group needs to be fully submerged into a society before one can assume the items selected to be 100 percent culturally free. 

It could be argued that perhaps the items were more male oriented (see Table 4.1). However no gender differences emerged in the recall of these events between men and women overall, however some differences were observed in the Pakistani group analysis. The differences were only in identifying the correct decade and year, it seemed that Pakistani men had better recall of decade and sometimes year. However, it must be noted that the recall of events did not affect performance as they were merely used as visual triggers to aid free recall of personal memories.


4. [bookmark: _Toc331415828] Names fluency
There were no statistically significant differences to report for names fluency. On average the Pakistanis recalled a similar number of names per decade, from table 4.1 it can be observed that the Pakistanis are recalling fewer names on average on the overall test performance than the British group. The overall difference may be a result of the activities in which British and Pakistani people participate in. For example, the British people may encounter opportunities to meet with a wider community based on their various activities such as social clubs, school life in general, and even holidays etc., whereas Pakistani people who migrated in the 70’s and 80’s wouldn’t necessarily take part in the same activities as the British group. 

Moreover, their lack of social contact with a wider community, especially ones with English speaking neighbours, or shop keepers etc. might further reflect the names fluency recall in the Pakistani group. It is only an assumption at this point, but it is possible that the ‘close-knit’ community members would have been the same across the decades for many of the Pakistani people in comparison to the British people who may have moved home several times, studied and lived away in their youth, again, giving them further opportunities to meet new people. This could ultimately explain some of the differences observed in the recall of names per decade. This has implications for some of the health care strategies in place for a British community, as the daily activities of a British group would involve being independent and constantly active in all their activities (such as dancing, painting, social clubs etc.) whereas in a Pakistani group the emphasis on independence is not important to their culture, and the activities which make up their daily routines will be different as a result. Health care advice centres in the UK place a great deal of emphasis on continuing about one’s daily activities as a way to cope with dementia, the findings here would suggest that Pakistanis would need to go about doing things which make them more important in the family gatherings and just taking part in all activities which surround a more social environment. 

4. [bookmark: _Toc331415829]Social orientation of memories  
It was hypothesised that Pakistani participants would recall more socially focused memories as opposed to the white British participants who would recall more self-focused memories. This hypothesis was supported by the presence of a statistically significant difference. It can be concluded that there are significant differences overall based on the use of singular and plural personal pronouns between both groups; in particular the differences that can be observed in figure 4.4, and again in table 4.5 in the comparisons for the use of ‘I’ and ‘WE’. The use of ‘I’ in the recall of autobiographical memories suggests a very autonomous approach to recall, which favours a very individualistic approach as can be expected from the white British group. Interestingly, the Pakistanis are favouring what seems to fit a more holistic approach recall with the overuse of ‘WE’ more than ‘I’ in their recall of autobiographical memories. These findings together with the fact that Pakistanis are recalling brief and skeletal like features of their memories is strongly suggestive of a holistic approach, which may be a result from their religion (see chapter 2 under section 2.2.2 ‘Islamic perspective on care). This analysis also supports research by Wang (2008), implying that there are cultural similarities in both South and East Asian populations when it comes to the social orientation of how they recall and possibly formulate personal memories.

4. Acculturation effect
The correlational analysis which can be seen in figure 4.6 shows that the number of years spent living in the UK was positively correlated with the Pakistanis recall of ‘I’ for the 90’s and 2000’s. Given that no correlations were found for the recall of ‘WE’ it can be said that this is an effect of acculturation, in which the Pakistanis are acculturating to the British culture more, although they still have a preserved preference for their holistic approach with their recall of ‘WE’ (Sam & Berry, 2010). Men are also using ‘I’ more than women in the Pakistani group, which may reflect the nature of their occupations, in which men are placed in a more independent role (i.e. factory workers, taxi drivers etc.), whereas, the majority of the women were housewives and their duties revolve around caring for the children etc. This may explain some of the differences in their recall of ‘I’ between Pakistani men and women in the 90’s and 2000’s (see figure 4.5). 
4. [bookmark: _Toc331415830]Implications for dementia assessment 
One of the main implications these findings have is that assessment should account for cultural differences in the same way that performance on neuropsychological test should account for age, education and gender. Research ethics outlines that research should be more inclusive of the current population and with increasing ethnic diversity, this warrants updated norms on performance of neuropsychological tests to make them more relevant for other ethnic minorities (K. L. Khan, 2010). The evidence from this study also suggest that when an alternative approach is favoured in recall of memories that tests which allow for free recall are preferred. A standardisation is required however, to enable a better interpretation of the above findings, and also a validation of this particular ABM test is required for it to be clinically relevant. Nonetheless, there are also practical implications one can draw from these results, especially for the clinical interview step in a dementia diagnosis. When people with symptoms of dementia are referred to memory clinics or an old age Psychiatrist they often go through a clinical history taking of each patient. The findings from this study allow us to appreciate the differences that exist in culture and therefore, warrant an individual assessments that take into account the sociocultural demographics of the patient, as these findings would help put into perspective some of the norms for a Pakistani individual (i.e. their daily routines etc.) (Pedraza & Mungas, 2008).   


[bookmark: _Toc436932586]
Chapter 5: Cognitive assessment; normative data for screening instruments
3. [bookmark: _Toc436932587]Practicing Neuropsychology
As an applied science the concept of neuropsychology is one which is concerned primarily with behavioral anomalies associated with brain dysfunction. Prehistorically it dates back to some 17th century philosophers who drew associations with the expression of thought embodying all aspects of knowledge, which later became the study of introspection. From these interests in how and why humans behave as they do, there came about the basic concepts of controlled observations as a means to conceptualise the connection between brain structures and human behaviors. During the early 20th century and the atrocity of war, the demand for neuropsychological programs increased. Many servicemen required rehabilitation after war, this prompted the need for diagnosis of brain damaged servicemen and others who had been affected and disturbed behaviorally (Fabing, 1947; Lezak, 2012). Other wars have occurred in the 1940’s including the Second World War, and also wars which warranted a highly skilled and more intellectual form of examinations and treatment methods in East Asia and the Middle East. The contributions of Psychology to these provinces were prolific, especially as they continue to subsidise to the discipline and practice of neuropsychology even today.

3.5.1. Initial screening instruments
Various different screening instruments are currently being used for initial neuropsychological assessment. The most universally recognised tool and most instrumental in assessing the mental status of a patient is the Mini Mental State Examination (MMSE) (Folstein, Robins, & Helzer, 1983). Other screening tools have been modified to help with diagnosis of Alzheimer type dementia which have been more specific such as the Alzheimer’s Disease Assessment Scale – Cognitive subscale (ADAS-Cog) (Skinner et al., 2012). Further screening instruments and relatively new in the field are the Montreal Cognitive Assessment (MoCA), Addenbrooke's Cognitive Examination-Revised (ACE-R) and the Short Cognitive Evaluation Battery (SCEB) which have been developed with the mindset that they are quick and easy to administer, yet cover a range of cognitive tasks that allow us to examine the overall mental status of a patient (Pendlebury et al., 2012; Robert, Schuck, Dubois, Olie, Lepine, Gallarda, Goni, Troy, & Grp, 2003). There is ample research looking at clinical assessment tools which provide a useful account of a patient’s mental status, however, there is lack of attention in making these instruments culturally appropriate for black and minority ethnic groups across Europe and America. The problem has partly been due to the lack of researchers in the field, but a huge part is due to the lack of investment in the field which attempt to cater to the needs of the ethnic groups. 

3.6. [bookmark: _Toc436932588]The Mini Mental State Examination (MMSE)
Many attempts at assessing mental cognitive abilities have been made, for instance, the Wechsler Adult Intelligence scale (Wechsler, 1939), but were deemed too lengthy and probably less credible in terms of the practicality of implementation within a clinical setting. Folstein, Folstein, and McHugh (1975b), devised the MMSE to examine an overall status of a patients cognitive functioning. The test was supposed to be quick and easy to administer, so that it would be a useful tool for implementation within a primary care setting. To this date it is one of the most widely acclaimed screening tools used to obtain a brief snap-shot of a patient’s cognitive function. Thus far, the MMSE has been translated into over 50 different languages and remains a turning point for introspective psychology and a starting point for neuropsychological assessment with clinical significance. 

The MMSE comprises 11 items in total which include 21 questions assessing a range of cognitive abilities such as attention, memory, language, orientation to time and place and visual construction skills. The score on the MMSE ranges from 0 to a maximum score of 30 (Folstein et al., 1975b). Cut off scores have been set at <24, which means those who score below this are possible cases of dementia. However, there are varying sensitivities and specificities that are associated with these cut-offs in different population groups. As mentioned in chapter 2 these cut-offs are not useful for a Pakistani population. There have been attempts to establish cut-offs on translated versions of the MMSE in a South Asian population in the UK. 

[bookmark: _Toc436932719]Table 5.1 MMSE itemisation
	Category
	Points available
	Description

	Orientation to time
	5
	Naming the date, year, month and season etc.

	Orientation to place
	5
	Naming of town, city, country and building etc. 

	Registration
	3
	Repeating 3 named objects
‘lemon, key, ball’

	Attention and calculation
	5
	Serial sevens (counting backwards from 100), or spelling "world" backwards 

	Recall
	3
	Recalling 3 words from registration

	Language
	2
	Name a pencil and watch

	Repetition
	1
	Repeating a spoken phrase
‘no ifs ands or buts’

	Complex commands
	6
	Copy the drawing of interlocking pentagons/ Instructions to carry out a 3 stage command/ Writing a sentence/ reading and comprehension of an instruction to carry out                                      



3.6.1. Age effect on performance on the MMSE
MMSE scores generally show a decline with increasing age and decline is more apparent after the age of 65 (ArIas-Merino et al., 2010; Castro-Costa, Fuzikawa, Uchoa, Firmo, & Lima-Costa, 2008; Crum, Anthony, Bassett, & Folstein, 1993; J. L. Kim et al., 2012; Magni, Binetti, Cappa, Bianchetti, & Trabucchi, 1995). Older age groups generally have lower scores than younger groups, the former between 55 and 74 years of age, and the latter between 35 and 54 years of age (George, Landerman, Blazer, & Anthony, 1991). The average MMSE for healthy populations, from large studies in the US and most European countries would suggest means of about 28-29. However, there are noticeable influences from education, which plays a crucial role in providing a different way of looking at individuals with high and low levels of education. For example a median of 29 may apply for persons aged between 18 and 24, although a median of 25 could apply for those aged over 80. Furthermore, an 80 years of age person with 2 years of education would warrant a median score of about 20, whereas, an 80 years of age person with 11-16 years of education may warrant a median score of about 28 (Crum et al., 1993). 
3.6.2. Education effect on performance on the MMSE
There is a vast amount of research that has been done on the MMSE that suggests level of education is an important factor and one which should be accounted for when collecting normative data (Brayne & Calloway, 1990; Ostrosky-Solis, Lopez-Arango, & Ardila, 1999; Pedraza et al., 2012). Some researchers have argued that due to the low level of education in developing countries, the MMSE may be less applicable and useful as a tool in providing information about the true nature of mental status or cognitive abilities of an individual from those backgrounds (Brito-Marques & Cabral-Filho, 2005). There have been some suggestions that certain items on the MMSE are unsuitable for persons with low education or those with low socio-economic status. Such items are the serial sevens task, repetition, copying the drawing of intersecting pentagons and writing a sentence (Escobar et al., 1986; Ganguli et al., 1990; Jones & Gallo, 2002). Mungas, Marshall, Weldon, Haan, and Reed (1996) found that adjusting scores on the MMSE for age and education yielded higher sensitivity and specificity in Caucasian and Hispanic older adults. They studied 590 individuals on the MMSE and after adjustments they found that age and years of education lessened the difference distinctive of ethnic group affiliation. However, they did suggest that their comparison group of 11 African Americans was relatively small to imply true sensitivity and specificity values on the MMSE adjusted for age and education. 

Pedraza et al. (2012) studied 3254 individuals taken from the Mayo Clinic Alzheimer’s Disease Research Center (ADRC) and Alzheimer’s Disease Patient Registry (ADPR) and found an overall cut off score of 23/24 in the MMSE after adjustments for age and education. They found that there was only a small gain in accuracy compared to the unadjusted MMSE (accuracy = 0.959 vs 0.963 respectively). Furthermore, they suggested that the quality of education and not just the quantity (i.e. a proxy indicator of reading achievement) weakens the important differences observed in MMSE scores between cognitively normal Caucasian and African American older adults.  
3.6.3. Gender effect on performance on the MMSE
The literature surrounding gender differences on the MMSE is limited, simply due to the fact that there have been limited claims that gender influences the score on the MMSE (Folstein, Folstein, & Mchugh, 1975a; Tombaugh & Mcintyre, 1992). There have been some claims of gender differences on certain items, especially the serial sevens task (Rosselli, Tappen, Williams, & Salvatierra, 2006). 

Rosselli et al. (2006) specifically noted that on the serial sevens task, gender differences were more distinctly apparent in the low educated group (less than 3 years of education), in which they found that females on average performed less well than males. There has also been some evidence to suggest that males perform less well on the spelling backwards task than females. However, females did represent over 70 percent of the data in their study which might indicate the presence of a bias in their results. Furthermore, there is some support of the gender differences observed on the items of spelling backwards and serial sevens from Jones and Gallo (2002), where they noted that males perform better on the serial sevens and women on the spelling backwards task.
 
It appears that the research on gender differences, albeit limited is suggesting that there are some differences on a few items of the MMSE. However, as there have been limited claims to warrant a change, it is probable that these differences are not significant enough even when looking at a different language and individuals from lower educated backgrounds. It is possible that the other more distinctive demographics such as age and education have a far greater impact on the performance and that these are outweighing the importance or the role of gender as a factor. 
3.6.4. Ethnicity effect on performance on the MMSE
In an ideal world ethnic specific norms exist in which they are correctly applied to identify and detect cases of dementia or those who are abnormal and warrant a diagnosis. However, this notion is implausible and we know from previous research that problems associated with miss-diagnosis are common (Johl, Patterson, & Pearson, 2014). Nielsen, Vogel, Phung, Gade, and Waldemar (2011) found that in a population of 62, 219 people aged 20 and over, a total of 174 dementia cases were identified, more interestingly they found that there was an overwhelming lack of cases in the above 60 years of age population, particularly amongst the ethnic minority groups. They attributed this to possible causes related to cultural differences in help seeking behaviour and lack of assessment available in those languages spoken by the ethnic minorities. 

Furthermore, Fillenbaum, Heyman, Huber, Ganguli, and Unverzagt (2001) found that in the USA the MMSE incorrectly identified 6 percent of white Americans as impaired, but what is more alarming was the 42 percent of non-impaired black Americans were classified as impaired according to the MMSE. There has been huge controversy in the past regarding this topic, suggesting the requirement of ethnic specific norms (Parker & Philp, 2004).  

There has been a lack of research on Pakistanis living in the UK, and attempts at standardising or even validating tests for this population are virtually non-existent. Rait et al. (2000) studied 120 participants of South Asian backgrounds (62 Gujrati speaking Indian group, 39 Urdu/Punjabi speaking Pakistani group, 8 Bangladeshis and 5 Indian Punjabi speaking persons). They modified and translated a version of the MMSE, in their study termed the ‘Urdu MMSE’ and some items were modified following the approach of the Abbreviated Mental Test (AMT) (Hodkinson, 1972). They found a cut off of ≤ 24, with sensitivity and specificity rates of 100% and 95% respectively in the Gujrati Indian group on the Gujrati version of the MMSE (translated and modified using the Gujrati language specifically spoken by the Indian ethnic group in the UK). Moreover, they found a cut off of ≤ 27 for the Pakistani group on the Urdu MMSE, with sensitivity and specificity rates of 100% and 76.7% respectively. However, Rait et al. (2000) did suggest that the Pakistani cut off was too high, and perhaps this was a result of the items on the Urdu MMSE being made easier, as the low level of literacy and education levels in the 39 Pakistani people, albeit a small sample, could not explain fully the high level of cut off observed. The general feeling was that these particular groups were more difficult to test due to the language barriers of the experimenter as they could not administer the test to its fullest level of accuracy due to the great variations in dialects spoken in Bradford and Manchester by the South Asian population. This potentially weakened the validation of the tests, so the sensitivity and specificity rates observed may not be accurate enough to reach a diagnosis of dementia based on their instrument alone. 

The items were not discussed as to which ones could be made culturally more appropriate for testing amongst the Pakistanis or the South Asian community in the UK. Stewart et al. (2002) studied 248 adults aged between 55 and 75 years and compared the performance of African Caribbean’s (born in the Caribbean) against the Medical Research Council Cognitive Functioning and Ageing Study (CFAS) (http://www.cfas.ac.uk/). They compared MMSE scores and found that errors were more likely to be made on naming the season, serial sevens task, repetition, 3-stage command and copying intersecting pentagons. They found a two point difference between the Caribbean-born African Caribbean and the CFAS sample on median scores of the MMSE, (25 and 27 respectively, IQs = 22-27 and 25-29 respectively). This would imply that there is a role of ethnicity and perhaps the items that may seem more problematic with the ethnic minorities and even the Pakistanis in the UK will elicit similar results. The role of ethnicity and ethnicity as a concept for those living in the UK (but born in Pakistan) is a distinct feature of the ‘self’ as findings from research in this dissertation on autobiographical memory. The notion is that the older Pakistanis living in the UK will perform worse on a more direct translation eliciting a lower cut off than that observed in the Urdu MMSE by Rait et al. (2000).
4. Acculturation
Acculturation involves a process of psychological progression following a synergy of cultural amalgamation (Sam & Berry, 2010). The changes or progressions can involve behavioural, clothing, language and a general acclimatisation to customs associated with a 2nd cultural clash or meeting. The following studies used a Short Acculturation Scale proposed by Marin, Sabogal, Marin, Oterosabogal, and Perezstable (1987). The scale consisted of 12 items (see section 5.7.3. acculturation section of the methodology). Acculturation is a parallel function of ethnicity and it is considered a reliable source to be able to account for ethnic differences based on the level of acculturation to the British culture amongst the Pakistanis, which may help explain some of the variance in the performance on cognitive tests when the effect of acculturation is taken into account by itself. 

3.7. [bookmark: _Toc436932589]Study 1: Assessing the mental status of Pakistanis living in the UK: Standardisation of two different Urdu versions of the MMSE

3.8. [bookmark: _Toc436932590]Aim
The aim of this particular experiment was to translate and modify the current MMSE (UMMSE), and compare the use of it with the Urdu version translated by Rait and colleagues (2000) (RMMSE) with the aim to overcome the limitations of this later and increase sensitivity of this screening instrument. Overall the general aim was to establish accurate cut off scores for a Pakistani population and to collect normative data on both tests. A more specific aim was to assess performance on the MMSE based on age, gender, education and acculturation. 
3.9. [bookmark: _Toc436932591]Hypothesis
The hypothesis for this experiment was that the cut offs established for the Pakistani population would equate those of the currently used British norms where the effects of demographic variables and acculturation would be taken into account. Furthermore, we would expect a lower cut off than the one found by Rait and colleagues (2000) (cut off = 27) on the RMMSE increasing sensitivity of this instrument and probably a more accurate cut off for the Pakistani population.
3.10. [bookmark: _Toc436932592]Method
3.10.1. Participants
In total 123 participants were included in the normative data set. There were 20 participants per age group of 21-30, 31-40, 41-50, 51-60, 61-70, 71-80 and 3 participants aged 80+. There were 61 males and 62 females in total. Each age group (except 80+) consisted of 10 females and 10 males. Participants were recruited from the Yorkshire area (Bradford, Halifax, Sheffield), and included a snow balling sample as people were recruited through word of mouth of friends, relatives and close family. The local mosques in some parts of Halifax were also used for recruitment and community centers in Bradford and Sheffield. All participants were deemed healthy and had no history of underlying neurological or mental illnesses. 
3.10.2. Materials
There were two tests used, both were based on modifications and translations of the MMSE into the Urdu language. The RMMSE was the test used by Rait et al. (2000) and the other was one which consisted of the same items as the currently used MMSE, however some items were modified to fit linguistic differences (see appendix 9.2 for a copy of the material). The acculturation scale was also used as a dependent variable in this experiment. 

3.10.3. Acculturation measure
The short acculturation scale used in this experiment was one that was adapted by Marin et al. (1987) for Hispanics. Instead of Spanish and Hispanic the terms Urdu/Punjabi and Pakistani were used. There were 3 main components as per the original, which included 4 social relations questions, 5 language questions and 3 media related questions. Each question was based on a 1-5 scale, where 1 was either only Urdu/Punjabi or Pakistani (depending on the context of the question) and a score of 5 on the scale was only English. The highest score obtainable (which implied a very high level of acculturation) was 60, and the lowest score was 12 (suggestive of a very low level of acculturation), see appendix 9.4 for a copy of this scale.   
3.10.4. Procedure
All tests were administered to 123 participants in total. The cut off scores for the UMMSE and the RMMSE (independent variables) were established using line estimation and regression analyses (using excel, SPSS and Statistica). The dependent variables were age, education, gender and acculturation score. The MMSE was administered according to the order listed in Table 5.1, with translations into Urdu forming the UMMSE and RMMSE. The RMMSE comprised of similar items as in the original MMSE with some amendments for cultural appropriateness for some items. These items included asking, age and date of birth as separate items, weather, time and correctly identifying the date that Pakistan became independent for the orientation section of the MMSE. Other adjustments for the RMMSE included the recall of three words, and the attention and calculation section which involved counting from 1 to 10 and 10 to 1 and also to say the days of the week backwards. Both versions were administered to participants at the same time and items that were included in both RMMSE and UMMSE were only administered once to avoid any practice effect, this did not affect the scoring as both versions were scored out of 30. Testing took place in a clinical setting as well as participants own homes and in some cases local community centers and mosques. On average both tests took around 15 minutes to administer. Each participant was tested individually, independently of the testing settings. 

3.10.5. Line estimation and Tolerance limit analysis
The type of analysis carried out was done to establish cut off scores and develop correction grids in order to adjust for the effects of significant predictors based on the total scores of the 123 healthy participants collected in this study. 

The scores were corrected using a similar statistical procedure recommended by Capitani and Laiacona (1997). Firstly the raw scores were used in order to gain a best estimate of the distribution of the data which would take into account the effect of variables including, years of age, gender, years of education and the acculturation scale. This procedure was adapted to clarify which predictors provided the best fit for the line of the regression. Logarithm or square root as well as the raw scores were looked at to see which version of the data may have resulted in a better fit for the line estimation. 

The predictors were then entered into a linear regression model in SPSS thus, providing standardised coefficients for the adjustment of the original scores based on the significant predictors taken from the regression analysis. This approach is very prominent and has been implemented in various studies of normative data and standardisation analysis (Anselmetti et al., 2008; Caffarra, Vezzadini, Dieci, Zonato, & Venneri, 2004b; Caffarra, Vezzadini, Zonato, Copelli, & Venneri, 2003). This type of analysis has been known to eradicate some of the bias associated with data collection such as experimenter bias. 

After the regression, tertiles (see Tables 5.3 and 5.4) of each significant predictor percentiles were used to generate correction grids together with significant beta values for each test. These grids provided hypothetical based corrections for new individuals performing the task. The adjusted score was calculated by subtracting and adding the contribution of each predictor and its standardised coefficients, allowing the score to account for the influence of variables such as education, acculturation, age or gender. 

The tolerance limit analysis involved establishing the range of normal performance and applying indices or cut offs corresponding to the probability that an individual belongs to the normal population is less than 0.05 with a 95% confidence level.  

This allowed us to create a cut off based on the adjusted scores on both versions of the MMSE in Urdu/Punjabi.
     
3.11. [bookmark: _Toc436932593]Results
Table 5.2 shows the demographic variables of the data collected per group. The mean age of the total 123 participants was 50.20 (SD=18.35), with a mean education of 9.55 (SD=4.66) and an average acculturation score of 25.22 (SD=9.30). Using a regression analysis in Excel and SPSS, we were able to determine line estimations and establish correction scores based on the variables of age, education, gender and acculturation. This allowed us to create a cut off using tolerance limit analysis in Statistica, for each version of the Urdu MMSE. Table 5.3 and table 5.4 show the distribution of education and acculturation (based on tertiles) and age for the data set.  



[bookmark: _Toc436932720]Table 5.2 shows the demographics of the normative sample including mean (SD) of age, education and acculturation per age group
	Age Group
	Total
	Male
	Female
	Age
	Education 
	Acculturation

	21-30
	20
	10
	10
	24.4 (1.93)
	13.9 (3.16)
	36.6 (3.94)

	31-40
	20
	10
	10
	34 (1.97)
	12.7 (2.96)
	31.85 (3.62)

	41-50
	20
	10
	10
	42.65 (3.73)
	12.4 (2.66)
	31.90 (5.46)

	51-60
	20
	10
	10
	54.85 (1.81)
	9.18 (1.94)
	20.35 (4.73)

	61-70
	20
	10
	10
	65.05 (2.42)
	8.2 (3.58)
	17.7 (4.51)

	71-80
	20
	10
	10
	75.40 (2.70)
	4.67 (1.97)
	14.65 (1.46)

	80+
	3
	2
	1
	82.33 (1.53)
	4 (0.00)
	13.67 (0.58)






[bookmark: _Toc436932721]Table 5.3 Distribution of acculturation and years of education (based on tertiles) in the data set
	Acculturation score
	Years of Education

	
	≤8
	9-11
	11>

	≤17
	35
	3
	3

	18-30
	11
	26
	6

	31>
	-
	18
	21




[bookmark: _Toc436932722]Table 5.4 Distribution of years of education (based on tertiles) and age in the data set
	Years of Education
	Years of Age

	
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80
	80+

	≤8
	-
	-
	-
	12
	11
	20
	3

	9-11
	10
	12
	12
	8
	5
	-
	-

	11>
	10
	8
	8
	-
	4
	-
	-



3.11.1. ANOVA: Demographic data
There was a significant difference between groups for education (F (6, 122) = 38.35, p<0.001) and acculturation score (F (6, 122) = 84.80, p<0.001). There were no significant differences observed between Males and Females (p>0.05). The general differences in the post-hoc analysis were between those aged 21-50 and 51-84 years of age groups.
3.11.1.2. Post-hoc Analysis: Education
In order to differentiate between the groups level of education and to identify possible patterns in the demographics of the data collected, a post-hoc analysis was carried out using a Bonferroni correction. The differences emerged between the 21-30 years of age group and 51-60, 61-70, 71-80 and 80+ (p<0.001). The differences were persistent between 31-40 years of age group and the groups aged 51 and above (p<0.001), and likewise between the 41-50 years of age group and 51 years and above (p<0.001). There were no significant differences between 51-60, 61-70, 71-80 and 80+ years of age group in the post hoc analysis (p>0.05).    
3.11.1.3. Post-hoc Analysis: Acculturation
In the post-hoc analysis a very similar pattern emerged for the acculturation score, in terms of the differences between the groups. There was a significant difference between the 21-30 years of age group and all the other groups (p<0.01). There was no significant difference between 31-40 years of age group and the 41-50 years of age group, (p>0.05), similarly no differences between 51-60, 61-70 and 71-80 groups (p>0.05). The overall level of acculturation in the groups aged above 61 is generally a lot lower than in the other groups. This could mean that among the Pakistanis in the UK, the ability to speak, write and interact with the social world in which they live in is very limited when it comes to English, (see table 5.2 for reference).
3.11.1.3.1. Acculturation: post-hoc analysis of the different items

There were 3 main components in the short acculturation scale which were language, media and social relations. In order to see a clearer picture between the groups for the acculturation score, a post-hoc analysis was carried out for these items separately. The main differences can be observed between the younger groups (21-50) and older groups (51-80+), where the former scored higher on the two components of the acculturation scale (see table 5.5).  



[bookmark: _Toc436932723]Table 5.5 shows the mean and standard deviations of the 3 items of the acculturation test between the groups
	Age Group
	Acculturation
	Language
	Media
	Social relations

	21-30
	36.6 (3.94)
	16.25 (1.97)
	11.70 (2.13)
	8.65 (1.76)

	31-40
	31.85 (3.62)
	14.75 (1.20)
	9.10 (1.89)
	8.00 (1.12)

	41-50
	31.90 (5.46)
	14.35 (2.01)
	9.30 (2.74)
	8.25 (1.97)

	51-60
	20.35 (4.73)
	8.70 (2.66)
	5.00 (1.62)
	6.65 (1.04)

	61-70
	17.7 (4.51)
	6.75 (2.07)
	4.44 (1.47)
	6.55 (1.39)

	71-80
	14.65 (1.46)
	5.65 (0.67)
	3.20 (0.52)
	5.80 (0.77)

	80+
	13.67 (0.58)
	5.67 (0.58)
	3.00 (0.00
	5.00 (0.00)



3.11.2. ANOVA: UMMSE, RMMSE
There were significant differences between all groups on the UMMSE, (F (6, 122) = 29.33, p<0.001) and on the RMMSE, (F (6, 122) = 28.02, p<0.001). 

[bookmark: _Toc436932724]Table 5.6 shows the mean and standard deviations of the UMMSE and RMMSE scores for each age group
	Age Group
	UMMSE
	RMMSE

	21-30
	28.90 (1.41)
	28.70 (0.66)

	31-40
	28.85 (0.93)
	28.35 (1.35)

	41-50
	28.70 (1.22)
	28.25 (1.37)

	51-60
	27.45 (1.43)
	27.10 (1.17)

	61-70
	26.60 (2.41)
	27.60 (1.27)

	71-80
	23.25 (2.73)
	24.00 (2.13)

	80+
	21.33 (2.81)
	24.0 2.00)



2. Post-hoc analysis: UMMSE
In order to differentiate better between the groups a post-hoc test was carried out for the UMMSE. The analysis showed a significant difference between the 21-40 years of age groups and the 61 years of age and over groups, (P<0.001). There were significant differences between the 51-60 years of age group and the 71 years and over groups, in which the younger groups outperform the older groups, (p<0.001). 
2.   Post-hoc analysis: RMMSE
The same post-hoc was carried out for the RMMSE, the analysis showed similar significant differences between the younger aged groups and the older aged groups. More specifically the 21-30 year old group were significantly better than the 51-60 and 71-80+ years of age groups, (p<0.001). There were significant differences between the 31-40 year old group and the 71-80+ years of age groups, (see table 5.6, p<0.001). The rest of the differences remained significant between the 41-50 and the 71-80+, and likewise between the 61-70 and the 71-80+ groups, (p<0.001).

3.11.3. Correlational analysis: UMMSE, RMMSE, age, education, gender, acculturation
So far the analyses have shown that there are significant differences between the different age groups. Several factors could account for these differences. Additional regression analyses were carried out to determine which variables have greater influence on performance on the UMMSE and RMMSE.
In a bivariate correlation, there were significant moderate-strong negative correlations between age and education (-0.77, p<0.001), age and acculturation score (-0.89, p<0.001), age and RMMSE score (-0.66, p<0.001) and age and UMMSE scores (-0.69, p<0.001). Interestingly no significant correlations were found for gender. 

There was a significant moderate to strong positive correlations between acculturation and education (+0.80, p<0.001), acculturation and UMMSE scores (+0.69, p<0.001) and acculturation and RMMSE scores (+0.61, p<0.001). Furthermore, there were significant strong positive correlations between education and UMMSE scores (+0.70, p<0.001) and education and RMMSE scores (+0.71, p<0.001). From these analyses the impact of education, age, and acculturation appears strong on the performance on the UMMSE and RMMSE.

3. UMMSE: Standardisation
The overall adjusted mean score for the UMMSE (123 participants), was 27.24 (SD=3.91), the range was 13.76 to 30. The variables entered into the linear regression model were raw values of age, gender, education, and acculturation. In a regression analysis, these predictors accounted for 74.8% of the variability in the UMMSE scores. The significant predictor coefficients were education (p<0.001) and age (p<0.05), with the model being significant, (F (4, 122) = 37.36, p<0.001).   

A correction formula was used to adjust individual participant scores to account for the effects of the significant predictors. Tolerance limit analysis defined a cut off score of 23.33 (see figure 5.1) for the UMMSE. A correction grid (see Table 5.7) was derived to allow adjustments of age and education for new individuals performing the task. Tertiles were used for the variables education, (see Table 5.7 and refer to Table 5.4) and since no normative values are available for the Pakistani population, it was considered that a tertile based split was the best way to represent the data. 

In developing correction grids, for age, it was considered more suitable to use ages 40 to 75. These ages were selected based on the linearity of the data for the age range 40-75 and the non-linearity observed for the other age ranges, as well as the fact that there were fewer participants in the 80+ group in comparison to the other age groups. Moreover, the younger age groups performances on these tests in Urdu/Punjabi were not representative of their true cognitive performance, causing some unusual corrections to be applied for the younger age groups. It may well be that the younger age groups are better suited to the English versions of these tests. 

The younger individuals in this data set have higher levels of acculturation (meaning they may not perform well on the Urdu/Punjabi tests as they are not well acculturated to the Pakistani culture) and this invalidates the use of the correction grids for their age groups and therefore, individuals that are aged between 40 and 75 are more representative of the true population performances on these tests amongst current British Pakistanis.
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[bookmark: _Toc436932683]Figure 5.1 Frequency distribution of UMMSE score





[bookmark: _Toc436932725]Table 5.7 correction grid for UMMSE scores with adjustments based on age and education.
	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-1
	0.5
	2
	3.5
	5
	6.5
	8
	9.5

	11
	-3.5
	-2
	-0.5
	1
	2.5
	4
	5.5
	7

	16
	-5.5
	-4
	-2.5
	-1
	0.5
	2
	3.5
	5


Correction score = [Raw score - ((age - 50.195)*(-0.27)) - ((education - 9.553) *(0.370))] 

102

12

13

3. RMMSE: Standardisation  
The overall adjusted mean score for the RMMSE, was 25.55 (SD=5.59), the range was 13.30 to 30. The variables entered into the linear regression model were age, acculturation, education and gender. In a regression analysis, these predictors accounted for 73.8% of the variability in the RMMSE scores. The significant predictor coefficients were age (p<0.01) and education (p<0.001), with the model being significant, (F (4, 122) = 35.37, p<0.001). 

A correction formula was used to adjust individual participant scores to account for the effect of the significant predictors. Tolerance limit analysis defined a cut off score of 19.96 for the RMMSE. A correction grid (see Table 5.8) was derived to allow adjustments for age and education for new individuals performing the task. 
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[bookmark: _Toc436932684]Figure 5.2 frequency distribution of RMMSE scores



[bookmark: _Toc436932726]Table 5.8 correction grid for UMMSE scores with adjustments based on education and acculturation

	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-1
	1
	3
	5
	7
	9
	11
	13

	11
	-5
	-3
	-1
	1
	3
	5
	7
	9

	16
	-7.5
	-5.5
	-3.5
	-1.5
	0
	2
	4
	6


Correction score = [Raw score - ((age - 50.195)*(-0.389)) - ((education - 9.553) *(0.345))]

11. Itemisation: RMMSE
Based on an ANOVA analysis there were significant differences between groups on 13 items in the RMMSE, these are shown in table 5.9. No gender differences were observed on any items including the total RMMSE scores. The main differences were generally between the old (51-80+) and young (21-50) groups on each of the items outlined in table 5.9. 

The items related to orientation which had specific differences (in that the older aged groups had more difficulty with naming) were; year, season, month, day of the week, county and time. 

The older groups on average performed less well on the span and saying the days of the week backwards in comparison to the younger groups. Moreover, the younger groups also performed better on items of the 3 stage command (in particular the final part, in which the piece of paper must be placed on the floor), the recall of the name and address as well as registration and recall of 3 items, reacting and copying items of the RMMSE, in comparison to the older groups. 

The ability to answer the question about the date of Pakistan’s independence day was subject to variable performance amongst the different age groups, in which we can observe that the very young groups (21-40) and the very old (80+) don’t do as well on average compared to individuals in the 41-80 years of age groups, (see table 5.9). 

[bookmark: _Toc436932727]Table 5.9 Shows the mean (standard deviation) of each item of the RMMSE which showed significant differences between groups
	 
	21-30 (20)
	31-40 (20)
	41-50 (20)
	51-60 (20)
	61-70 (20)
	71-80 (20)
	81+ (3)
	P<

	Orientation Year
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	0.80 (0.41)
	1 (0.00)
	0.01

	Orientation Season
	0.95 (0.22)
	0.80 (0.41)
	0.80 (0.41)
	0.35 (0.49)
	0.70 (0.47)
	0.00 (0.00)
	0.00 (0.00)
	0.001

	Day of the week
	1 (0)
	1 (0)
	1 (0)
	0.95 (0.20)
	1 (0)
	0.80 (0.41)
	1 (0)
	0.01

	month
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	0.80 (0.41)
	1 (0)
	0.01

	county
	1 (0)
	0.95 (0.22)
	0.90 (0.31)
	0.80 (0.41)
	0.75 (0.44)
	0.75 (0.44)
	0.33 (0.58)
	0.01

	time
	0.90 (0.31)
	0.90 (0.31)
	0.65 (0.49)
	0.30 (0.47)
	0.70 (0.47)
	0 (0)
	0.33 (0.58)
	0.001

	Pakistan’s independence date
	0.40 (0.50)
	0.60 (0.50)
	0.85 (0.37)
	0.75 (0.44)
	0.95 (0.22)
	0.90 (0.31)
	0.33 (0.58)
	0.001

	3 stage command - part 3
	0.90 (0.31)
	0.95 (0.22)
	0.85 (0.37)
	0.95 (0.22)
	0.85 (0.37)
	0.50 (0.51)
	0.33 (0.58)
	0.001

	reacting
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	0.95 (0.22)
	1 (0)
	0.33 (0.58)
	0.001

	1-10, 10-1 and days of the week backwards
	1 (0) 
	1 (0)
	1 (0)
	1 (0)
	0.95 (0.22)
	1 (0)
	0.33 (0.58)
	0.01

	recall of name and address
	0.65 (0.49)
	0.65 (0.49)
	0.60 (0.50)
	0.35 (0.49)
	0.25 (0.44)
	0.10 (0.31)
	0.33 (0.58)
	0.01

	copying
	1 (0)
	1 (0)
	0.90 (0.31)
	1 (0)
	0.95 (0.22)
	0.40 (0.50)
	0.67 (0.58)
	0.001

	recall of 3 words
	0.90 (0.31)
	0.60 (0.50)
	0.75 (0.44)
	0.85 (0.37)
	0.65 (0.49)
	0.30 (0.47)
	0.67 (0.58)
	0.01







11. Itemisation: UMMSE
Based on an ANOVA analysis there were significant differences between 15 items on the UMMSE, these are shown in table 5.10. Similarly to the RMMSE, no gender differences were observed on any items including the total UMMSE scores and the main differences were generally between the old (51-80+) and young (21-50) groups on each of the items outlined in table 5.10. 

The items related to orientation which had specific differences (in that the older aged groups had more difficulty with naming) were; year, season, month, day of the week and county. The serial sevens span and spelling backwards in general were quite poorly done amongst the older age groups. The older age groups recalled fewer words. Part three of the 3 stage command was also better performed by the younger group than the older age groups, similarly with the writing, copying and reacting items of the UMMSE (see table 5.10).   


[bookmark: _Toc436932728]Table 5.10 Shows the mean (standard deviation) of each item of the UMMSE which showed significant differences between groups
	 
	21-30 (20)
	31-40 (20)
	41-50 (20)
	51-60 (20)
	61-70 (20)
	71-80 (20)
	81+ (3)
	P<

	Orientation Year
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	0.80 (0.41)
	1 (0.00)
	0.01

	Orientation Season
	0.95 (0.22)
	0.80 (0.41)
	0.80 (0.41)
	0.35 (0.49)
	0.70 (0.47)
	0.00 (0.00)
	0.00 (0.00)
	0.001

	Day of the week
	1 (0)
	1 (0)
	1 (0)
	0.95 (0.20)
	1 (0)
	0.80 (0.41)
	1 (0)
	0.01

	month
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	0.80 (0.41)
	1 (0)
	0.01

	county
	1 (0)
	0.95 (0.22)
	0.90 (0.31)
	0.80 (0.41)
	0.75 (0.44)
	0.75 (0.44)
	0.33 (0.58)
	0.01

	Span 86
	0.95 (0.22)
	0.95 (0.22)
	1 (0)
	0.90 (0.31)
	0.75 (0.44)
	0.65 (0.49)
	0.67 (0.58)
	0.01

	Span 79
	0.90 (0.31)
	0.95 (0.22)
	1 (0)
	0.80 (0.41)
	0.45 (0.51)
	0.35 (0.49)
	0 (0)
	0.001

	Span 72
	0.70 (0.47)
	0.80 (0.41)
	0.95 (0.22)
	0.60 (0.50)
	0.32 (0.48)
	0.20 (0.41)
	0 (0)
	0.001

	Span 65
	0.65 (0.49)
	0.55 (0.51)
	0.75 (0.44)
	0.40 (0.50)
	0.25 (0.44)
	0.20 (0.41)
	0 (0)
	0.01

	Spelling backwards
	2.40 (2.26)
	2.50 (2.28)
	3.50 (1.73)
	4.05 (1.23)
	3 (1.81)
	0.25 (0.79)
	0.33 (0.58)
	0.001

	Recall of ‘Aloo’
	1 (0)
	0.95 (0.22)
	1 (0)
	0.95 (0.22)
	1 (0)
	0.85 (0.37)
	0.67 (0.58)
	0.05

	Recall of ‘Chabi’
	0.95 (0.22)
	0.90 (0.31)
	0.85 (0.37)
	0.85 (0.37)
	0.75 (0.44)
	0.45 (0.51)
	0.67 (0.58)
	0.01

	3 stage command - part 3
	0.90 (0.31)
	0.95 (0.22)
	0.85 (0.37)
	0.95 (0.22)
	0.85 (0.37)
	0.50 (0.51)
	0.33 (0.58)
	0.001

	reacting
	1 (0)
	1 (0)
	1 (0)
	1 (0)
	0.95 (0.22)
	1 (0)
	0.33 (0.58)
	0.001

	Writing sentence
	0.90 (0.31)
	1 (0)
	1 (0)
	1 (0)
	0.75 (0.44)
	0.90 (0.31)
	0.33 (0.58)
	0.001

	copying
	1 (0)
	1 (0)
	0.90 (0.31)
	1 (0)
	0.95 (0.22)
	0.40 (0.50)
	0.67 (0.58)
	0.001



3.12. [bookmark: _Toc436932594]Discussion
The findings of age and education as significant predictors of performance on the RMMSE and UMMSE are in line with other research findings that suggest an effect of age and education on cognitive performance (Elias, Elias, DAgostino, Silbershatz, & Wolf, 1997; Guerrero-Berroa et al., 2014). It appears that gender has no effect which is also consistent with previous literature which reports no gender differences on the MMSE (Folstein et al., 1975a). Acculturation was not a significant predictor of performance on either of the tests, however, given that age and acculturation were significantly correlated, (-0.89, p<0.001, as age increased, acculturation score deceased, see also table 5.5), this could suggest that acculturation is a product of age and therefore should be considered for when collecting normative data. It could also be argued, that both tests are relatively culturally appropriate while controlling for age and education, since no significant acculturation affect was observed. Overall, it is evident that this method of standardisation is useful to develop cut-off scores that reflect accurate performance amongst any population sample (Anselmetti et al., 2008; Caffarra et al., 2004b; Caffarra et al., 2003). 

It is also evident that while age and education impacted on both tests, when adjusted they yield different cut off scores, 

3.12.1. UMMSE
The UMMSE scores were significantly predicted by age and education and in the tolerance limit analysis this yielded a cut off score of 23.33, which is also in line with similar findings taken from other research studies on the effect of age and education on the performance on the MMSE (English version) (Morgado, Rocha, Maruta, Guerreiro, & Martins, 2010). This cut off is the same as the currently used British one. However, the UMMSE as a more direct translation of the MMSE might be more representative of actual performance amongst the current British Pakistanis. It is also likely that the UMMSE, while controlling for age and education is a good instrument to use for clinical practice. More data collection is required in order to reflect accurately the increasing diversity of the UK population, therefore this should not be taken as a gold standard in any case.  

Moreover, it has also been suggested in a cross-country study about IQ gains’ comparisons or otherwise known as the ‘flynn effect’ (Flynn, 1987), that there is a larger increase in the developing countries than the developed countries (Wongupparaj, Kumari, & Morris, 2015). Researchers proposed that this increase could be due to several factors, such as improved education and increased exposure to testing (R. L. Williams, 2013). Therefore, the cut-off score found on the UMMSE can be said to be an accurate representation of a society that is becoming more familiar perhaps with testing procedures as suggested by Wongupparaj et al. (2015).  
3.12.2. RMMSE
The RMMSE was also significantly predicted by age and education and in the tolerance limit analysis this yielded a lower cut off score of 19.96. The cut off of ≤27 in the study by Rait et al. (2000) was significantly higher than the cut off found in this study, and it was significantly predicted by age and years of education. Although the cut-off in this study is very low, it is probably still an accurate account of the current British Pakistanis, given the inclusion of very young participants and the statistically robust method of estimation. The cut off found in this study based on the demographics of the data would suggest a better level of accuracy, although no patient data have been included thus far. Future studies that can utilise the same MMSE Urdu version by Rait et al. (2000) with a Pakistani patient sample (of an older age population i.e. 65 and over), would benefit from the cut off scores presented in this study.  

The UMMSE produced a higher cut off than the RMMSE which could suggest that the former is a better instrument for use in a clinical population based on the similarity of the UMMSE cut off to the British one. However, there was more variability in the adjusted scores of the RMMSE between the young and older participants which may explain why there was a lower cut off observed in the RMMSE.  

Since the RMMSE was adapted for the older Pakistanis with lower levels of education, highly educated and acculturated individuals didn’t benefit from the adaptations of the RMMSE. In fact, certain items were more difficult for the younger aged Pakistanis due to the unfamiliarity to the Urdu language. For example, naming the days of the week in reverse order for younger Pakistanis (regardless of their high ‘British’ education) is a difficult task as some younger Pakistanis could not name the days of the week in Urdu, however, had they been told to do it in English then, presumably they wouldn’t have had any problems. Overall, this would suggest that the older Pakistanis should be targeted for further standardisation in future studies of Urdu Neuropsychological tests. 

3.12.3. Itemisation of the UMMSE and RMMSE
The general differences found between the age groups seem to be a factor of education and acculturation as well as the obvious influence of age. However, these differences point out one thing, which is the true nature of these tests are in fact not culturally appropriate for this particular ethnic group. The differences on several items, in particular the span task and several items taken from the orientation section seem out of sync and not typically something the Pakistanis would naturally answer in any given scenarios. These findings support the argument that individuals with lower education perform poorly on tasks such as the serial sevens and the copying task of the MMSE, as the older and less educated people within the study sample performed worse on these items on the UMMSE and RMMSE (see also Table 5.9 and Table 5.10) (Escobar et al., 1986; Ganguli et al., 1990; Jones & Gallo, 2002). The UMMSE yielded more differences between the age groups (16 points – see table 5.10) compared to the RMMSE (13 points – see table 5.9), implying perhaps, that the RMMSE is in fact more culturally appropriate as a tool over the UMMSE simply based on the ability of the older aged individuals to answer more accurately. Fewer points may be lost due to cultural inappropriateness of the items in the UMMSE (specifically the span task, copying and writing). However, it must be noted that although culturally less appropriate, the UMMSE, once corrected using the line estimation and tolerance limit analysis yields a cut off corrected for age and education which would eliminate some of the culture bias observed on the items, which has also been suggested in previous research studies (Mungas et al., 1996). 

Moreover the effect of education can be interpreted in many ways, when looking at the results above, the clear correlations with acculturation and age amalgamate to explain the synergy of these factors’ influence in predicting cut off scores. However, when considering education separately, it seems that the highly educated individuals (younger age groups, highly acculturated groups) perform better on the UMMSE and RMMSE, so perhaps the lower educated groups (with less acculturation and older age groups) are performing less well due to their overall educational attainment, which just happens to be a product of their low level of acculturation and their age. These factors are all important to take into account when collecting normative data so that even if the correlational analyses cannot draw out the relationship between the cause and affected scores, then at least the availability of complete demographic information can help explain the potential abnormalities when detected in a clinical setting. 
 
Interestingly, the RMMSE appears to include fewer culturally inappropriate items. One interesting item that showed a difference between the younger and older age groups was the ability to correctly identify the date of Pakistan’s independence day, in which the younger group performed less well on average (see table 5.9). This particular item may be overly subjective to a person’s specific knowledge, and since the majority of the older age group would have been born in Pakistan it is probable that they would be expected to know this as it would be more of a celebrated date as opposed to the younger group individuals who, for the most part, were born in the UK and so did not necessarily celebrate the date as a national/public holiday in the UK. The ramifications of these differences outline the necessity for a test that can offer less culturally biased items, with similar accuracy as an initial screening instrument for use in primary care settings. Moving forward, the RMMSE, as a clinical instrument seems useful for the older aged British Pakistanis, whereas, the UMMSE seems to be an instrument that can be used in conjunction with the RMMSE to improve validity of neuropsychological screening when it comes to highlighting Mild Cognitively Impaired (MCI) patients or probable AD patients, amongst the current British Pakistanis.        

3.13. [bookmark: _Toc436932595]Study 2: Standardisation of the Short Cognitive Evaluation Battery
3.14. [bookmark: _Toc436932596]Introduction: Short Cognitive Evaluation Battery
The current challenges many researchers are trying to overcome in administration of neuropsychological testing are the possibilities to identify cognitive changes that occur during the prodromal stage that are an indication of the possible future development of dementia. The classification of several pre-clinical profiles such as amnestic and non-amnestic Mild Cognitive Impairment (aMCI and naMCI respectively) have been adopted which are deemed beneficial for research purposes. However, there may be coexisting deficits that may or may not include memory decline (multi-domain aMCI or naMCI) which affect the diagnostic process, especially when it comes to screening instruments that are designed for detecting the subtle changes at the prodromal stages or early in the onset of AD. 

Jacobs et al. (1995) suggested that episodic memory decline in older adults is a warning sign of the development of dementia caused by AD (Collie & Maruff, 2000; G. E. Smith et al., 2007) whereas, Twamley et al. (2006) suggested that prodromal AD can be detected by subtle defects on a range of skills that neuropsychological tests can identify, especially amongst domains of learning and memory, attention, speed of processing semantic knowledge and executive functioning. The Short Cognitive Evaluation Battery (SCEB) was designed to meet the requirements of the latter, but in keeping with the notion of implementation at the primary care setting, so more focus was paid to the speed of administration of the test.  

The SCEB includes 4 short tests reflecting the cognitive impairment observed in early AD, the domains affected include memory, category fluency, visuospatial and visuoconstruction and orientation to time. The memory test was taken from the Enhanced Cued Recall task (Grober, Buschke, Crystal, Bang, & Dresner, 1988). The test has been used to examine and differentiate patients with AD and MCI from what is considered normal forgetfulness due to ageing. The category fluency test has also been proven to distinguish accurately between healthy ageing adults, AD and MCI (Lam, Ho, Lui, & Tam, 2006). The orientation in time subset is derivative of the MMSE which has been used widely and is deemed a good measure along with the clock drawing test for looking at visuoconstructive abilities which has been proven useful in identifying cases of MCI and AD (Paul et al., 2013; Yamamoto et al., 2004). 

Robert, Schuck, Dubois, Olie, Lepine, Gallarda, Goni, Troy, and Investigators (2003) found 94 percent sensitivity and 85 percent specificity when using the SCEB to discriminate AD patients from healthy controls. However, they found it was less able to distinguish AD patients from depressed patients with 63 percent sensitivity and 96 percent specificity. They concluded that the SCEB was seemingly useful for discriminating between mild AD and healthy participants. Furthermore, Girtler et al. (2012a) found that in the Italian version of the SCEB there was high accuracy for discriminating AD patients from healthy controls with 93 percent sensitivity and 92 percent specificity. They also discovered higher sensitivity rates than Robert et al. (2003) for discriminating AD patients from depressed patients with 84 percent sensitivity, however lower specificity rates were observed (76 percent). In the Italian version the SCEB was also used to differentiate between MCI converters and non-converters; although these results did not produce accurate findings, however, moderate accuracy was observed when differentiating between MCI versus control (80 percent sensitivity and 70 percent specificity). These findings suggest that perhaps the SCEB is a very useful clinical instrument to include as well as the MMSE when monitoring the progression of AD at the very early stages.

Ainslie and Murden (1993) studied the effects of education on a clock drawing test in a non-demented population of poorly and highly educated individuals. They discovered that highly educated participants performed better on the clock drawing test than poorly educated non-demented participants who were asked to draw the time of 3 o’clock. They concluded that due to the effects of education, the clock drawing test is a poor single screening measure for dementia in a low educated population. This implies that the clock drawing test should be used in conjunction with other measures to be able to add prognostic value to individuals screened for dementia. 

Furthermore, the effect of education has also been reported in category fluency performance, in which highly educated individuals perform better on the category fluency task (Brucki & Rocha, 2004; Rosselli, Tappen, Williams, Salvatierra, & Zoller, 2009). Category fluency involves retrieval of information from semantic memory and it is understood that educational level accelerates semantic access, which facilitates a larger store of semantic information. This effect has been reported more when comparing individuals with lower education levels (i.e. illiterate versus 4 years of education) (A. L Benton, Hamsher, & Sivan, 1994; Gladsjo et al., 1999).

The temporal orientation section of the SCEB has also shown age and educational effects, that can be taken from studies on the MMSE (ArIas-Merino et al., 2010; Castro-Costa et al., 2008; Crum et al., 1993; J. L. Kim et al., 2012; Magni et al., 1995). Each subset of the SCEB has shown effects of education and age, however, limited research has explored demographic variables effects on performance on the total SCEB score. Therefore, further research is required to explore these effects which are important when collecting normative data for cognitive tests.  
3.14.1. Aim
The aim was to collect normative data and standardise the Total SCEB (including the sum of temporal orientation (given a negative sign), 5 word recall, clock drawing and category fluency), and create cut off scores using Line estimation and regression analysis to determine which factors (age, gender, education and acculturation) influence the performance on these tests.  
3.14.2. Hypothesis
From the previous study we can hypothesise that age and education will have a significant effect on the total score of the SCEB. 
3.14.3. Method
3. Participants
The participants for this section were exactly the same as section 5.6.1. 
3. Materials
The materials used for this study were translations and modifications of the SCEB (Robert, Schuck, Dubois, Olie, Lepine, Gallarda, Goni, Troy, & Investigators, 2003) which was devised using the 7 minute neurocognitive screening battery of Solomon et al. (1998). The elements required fewer modifications than the RMMSE and UMMSE. The short acculturation test (acculturation score) was also used as independent variable (predictor). 
1. Short Cognitive Evaluation Battery
The SCEB consists of four tasks presented in the following order:
1. Temporal Orientation
The temporal orientation test (A. L Benton, 1983) measures the individual’s orientation to time. The section involved 5 questions addressing the month, date, year, day of the week and time of the day. The scoring for this section was done based on the level of errors made; for example, 5 points were given for each month of difference, so a maximum score of 30 was possible. One point was given for each day of difference (for the date question), with a maximum score of fifteen. Ten points were given for each year of difference, so a maximum score of sixty was possible and one point for each day of the week of difference with a maximum score of three. Finally one point was given for every thirty minutes of difference with a maximum score of five. The temporal orientation section had a maximum error score of 113. (as a hypothetical scenario, imagine the date was Monday 8th December 2014, and the time was 11:00am, and the participants response to the orientation questions are as follows together with the score that would be given to them in brackets; Month: November (5 points), Date: 10th (2 points), Year: 2014 (0 points), Day: Thursday (3), Time: 11:30am (1), this participant would score 8/113 for this section).    
1.  5 word recall test
The 5-word test was derived from the French short version (Dubois et al., 2002) of the enhanced cued recall test (Grober et al., 1988). For the Urdu version of this test the words were modified and translated. The original French words included museo, limonade, sauterelle, passoire and camion (Museum, lemonade, grasshopper, strainer, and truck). Words from a similar semantic category and word frequency count were selected for use in Urdu, these included, water, mosque, door, elephant and dishes (when translated) (Q. H. Khan, 2006). 

Participants were presented with the 5 words together with their semantic category written on a sheet of paper. They were asked to read out each word, and then identify and read the word when they were provided with the semantic category. 

Once correctly identified, the list was removed and the participant was asked to recall the words. Participants were provided semantic cues when they were unable to recall immediately any words and this section could be repeated up to 3 times in case of errors. The aim of this section was also to ensure registration of the 5 words so participants’ memory of these words could be assessed accordingly. 

The interference task (between the recall of the 5 words) involved a clock drawing test, after which the participant was asked to recall the 5 words in no particular order. The semantic category cues were used for words that the participant failed to freely recall. A maximum score of 5 was obtainable and this included the sum of cued and free recalled words. 
1. Clock drawing
Participants had to draw all the numbers of the clock and the hands showing the time of 3:40 (50-ref). The method of scoring was done according to Solomon et al. (1998), where a maximum score of 7 was obtainable (best).  
1. Category fluency 
The category fluency test involved verbal recall of words from a specific category; in this case, the category was Animals and participants were allowed a time period of 60 seconds. One point was given for each word recalled. The total SCEB score was the sum of the scores on the 4 different sections, with temporal orientation given a negative sign in the process (-temporal orientation + 5 words recall score + clock drawing score + category fluency score).  
3. Procedure
All participants were administered the SCEB in the same order. The orientation section was administered followed by the registration of the 5 words. After the registration of the 5 words the clock drawing task was administered as a delay task before asking participants to recall any of the words that were given to them before the clock drawing task. Finally, the category fluency task was administered. 

The SCEB was very quick to administer and lasted approximately 7-9 minutes. In the Italian version of the test a total SCEB score was computed (Girtler et al., 2012c), the same method of adding the subsets of the SCEB were done for the Urdu version in this study. 
14. Results
The total SCEB score was standardised using tolerance limit analysis, to generate a cut off score. Generally the younger groups (21-50) performed better than the older age groups (51-80+) on the SCEB, (see table 5.11).  

[bookmark: _Toc436932729]Table 5.11 shows the mean and standard deviations of the total scores on the SCEB and of the scores on each sub-set of tests for each age group
	Age Group
	Total SCEB
	TO_SCEB
	5W_SCEB
	SF_SCEB
	CD_SCEB

	
	
	
	
	
	

	21-30
	30.10 (2.43)
	0.00 (0)
	4.65 (0.49)
	18.55 (2.44)
	6.90 0.31)

	31-40
	27.50 (2.78)
	0.05 (0.22)
	4.60 (0.50)
	16.35 (2.76)
	6.60 (0.50)

	41-50
	26.60 (4.11)
	0.00 (0)
	4.60 (0.66)
	15.40 (3.90)
	6.60 (0.75)

	51-60
	22.90 (3.65)
	0.30 (0.66)
	4.20 (0.77)
	12.60 (3.39)
	6.40 (0.88)

	61-70
	22.80 (3.46)
	0.15 (0.37)
	4.30 (0.66)
	14.10 (1.92)
	4.55 (1.61)

	71-80
	13.05 (2.56)
	2.00 (1.34)
	3.00 (0.65)
	9.25 (1.48)
	2.80 (0.77)

	80+
	10.33 (0.58)
	3.00 (2.00)
	3.00 (1.00)
	8.67 (2.08)
	1.67 (0.58)


TO (Temporal Orientation), 5W (5 Word recall test), SF (Semantic Fluency), CD (Clock Drawing)
4. SCEB Total
The overall adjusted mean score for the total SCEB was 23.50 (SD=8.29) with the scores ranging from 6.69 to 38.31. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.001) and education (p<0.001), with the model being significant, (F (4, 122) = 75.963, p<0.001).

A correction formula was used to adjust individual participant scores to account for the effect of the significant predictors. Tolerance limit analysis defined a cut off score of 15.21 for the total SCEB score. A correction grid (see Table 5.12) was derived to allow adjustments of age and education for new individuals performing the task. Tertiles were used for years of education in table 5.12
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[bookmark: _Toc436932685]Figure 5.3 Frequency distribution of total SCEB scores
Cut-off


[bookmark: _Toc436932730]Table 5.12 correction grid for the SCEB total score with adjustments based on age and education
	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-4.25
	-1
	2
	5.25
	8.25
	11.5
	14.5
	17.75

	11
	-7
	-3.75
	-0.75
	2.5
	5.5
	8.75
	11.75
	14.75

	16
	-9
	-5.75
	-2.75
	0.5
	3.5
	6.75
	9.75
	12.75


Correction score = [Raw score - ((age - 50.195)*(-0.623)) - ((education - 9.553) *(0.400))] 

14. Discussion
The total SCEB score was significantly influenced by age and education, which is consistent with findings from other research on different aspects of the SCEB, such as the clock drawing test (Bozikas, Giazkoulidou, Hatzigeorgiadou, Karavatos, & Kosmidis, 2008). Bozikas et al. (2008) found that performance on the clock drawing test decreased noticeably after the age of 60, which is consistent with findings in this study (see Table 5.11, showing almost a 2 point decrease on average between age groups 51-60 and 61-70). Caffarra et al. (2011) used 3 variations of the clock drawing test. Three conditions were administered, these included; the free drawn version (participants were required to draw the face of the clock including the numbers and hands), the second was a pre-drawn version (the clock face was provided, as in the Urdu version of the SCEB, see also appendix 9.3, and participants were required to draw the hands and numbers) and finally, the examiner-drawn version (the participants were only required to draw the hands). They found that age significantly predicted performance in the pre-drawn version of the clock drawing test but not the other versions, which is consistent with the findings on the Urdu SCEB, however, education had no effect on performance in any of their versions of the clock drawing test. However, the effects of education observed in this study support the findings of Ainslie and Murden (1993) as low educated Pakistanis perform worse on the clock drawing test (see table 5.11), which again is reflected in the overall cut-off score for the SCEB.

Furthermore, education and age effects in the total SCEB  score coincide with findings taken from category fluency studies (A. L Benton et al., 1994; Gladsjo et al., 1999), as well as findings from studies on the MMSE (ArIas-Merino et al., 2010; Castro-Costa et al., 2008; Crum et al., 1993; J. L. Kim et al., 2012; Magni et al., 1995), as older and less educated Pakistanis made more error in the temporal orientation section and also produced less words in the category fluency subset of the SCEB (see table 5.11). Other research has also shown significant effects of age and education on category fluency tests in various population samples, such as the Spanish and Portuguese (Brucki & Rocha, 2004; Rosselli et al., 2009), which are again, consistent with the findings from this study on the Urdu SCEB, implying that the different subsets are in fact applicable across many different cultures and languages. 

The advantage of using a robust method of analysis is that it is possible to account for the influence of demographic variables such as age and education, to establish an accurate cut-off score for large population samples (Caffarra, Vezzadini, Dieci, Zonato, & Venneri, 2004a). The cut offs also provide a useful indication of abnormal cognitive decline for practitioners that receive referrals of this population. The practicality of this short screening instrument is a unique selling point as it is quick and easy to administer, with the added benefit of being able to adjust individual scores, which might flag up those people who require more in depth investigations in memory clinics. Overall, no influence of acculturation was observed on performance of the SCEB, implying that it is a culturally sound screening instrument with less bias involved. Although, it must be noted that a larger sample is required to establish 100 percent accurate cut-off scores for British Pakistanis in this study.

It is well established that South Asian families and groups of similar cultures will experience more inequality and social exclusion, including stigma associated with mental health problems which can further deter an accurate diagnosis. It has been reported that African-Caribbean women were more likely to receive a diagnosis of schizophrenia and less likely to receive a diagnosis of depression (Schulz et al., 2006) Despite reasons for misdiagnosis being quite complex and not quite fully understood, it is  probable that they are caused and exacerbated by experiences of social exclusion and inequality and as a result, increasing vulnerability to mental health amongst these ethnic groups (Moriarty, Nadira, & Robinson, 2014). Although social exclusion and problems of inequality exist, the findings from this study provide ethnic specific norms that can help eradicate some of the difficulties presented by misdiagnosis. 

Standardisations of screening instruments have been presented in this chapter which report strong effects of age and education that are in line with previous research. However, there is also a need for standardising a more established battery of tests that can be used for a more thorough assessment of cognitive decline for use in Pakistani ethnic minority in the UK, showing instruments can be helpful at initial assessment in primary and secondary care. However, where issues of differential diagnosis are to be established these are insufficient and a more extensive assessment is needed. It is difficult to detect subtle cognitive changes in early stages of neurodegenerative disorders with the use of only screening instruments, and therefore, they should only be used as part of the examination of a patient and not as tests for dementia or ‘case finding tools’ (Mitolo et al., 2014; Rait et al., 2000). This could lead to over diagnosis or under diagnosis of dementia and is seen as a common misconception concerning short screening tests. A battery including several neuropsychological tests offers more sensitivity, despite perhaps reducing specificity. However, knowledge of specific types of neurodegeneration could help in test selection for a targeted assessment.  

[bookmark: _Toc436932597]Chapter 6: Standardisation of a short neuropsychological battery in Urdu 
Recent studies suggest that there are approximately 822,000 people living with dementia in the UK, with estimates of around 15,000 in the Black and Minority Ethnic (BME) groups (Moriarty, Sharif, & Robinson, 2011). The majority of the 15,000 BME’s with dementia are from the African Caribbean and Indian South Asian backgrounds. However, these groups have a considerably better grasp of the English Language than the elderly Pakistani population who are now at an age where they are considered most at risk. The lack of English language amongst the Pakistani community means less access to support services as they will be less able to describe to an English GP their true symptoms with the correct terminology. This problem needs to be rectified not by ignoring it, but by being able to offer support services in Urdu/Punjabi so that a diagnosis can be reached also in this population subgroup. To achieve this goal it is essential to devise adapted and culturally appropriate cognitive tests so that they can be of a benefit for this large community in the UK. The current practice of testing people from ethnic minorities with the English version of tests through an interpreter is not appropriate and leads to misdiagnosis and inaccurate assessment, not to mention an increment in governmental costs.  

Chapter 5, studies 1 and 2 showed significant age and education effects on cognitive performance. As mentioned previously there is an urgent requirement for development of further neuropsychological instruments that can be used for an in-depth patient analysis in memory clinics. This includes standardisation of various tests of memory, attention, language and executive functions. Based on findings from chapter 5, it is important to account for the effects of age, education and acculturation on performance on other neuropsychological tests that will be considered in this chapter.   

3. [bookmark: _Toc436932598]Aim
The aim of this chapter was to devise a short neuropsychological battery of tests that assess memory, executive functioning and visuoconstructive abilities and attention, and to collect normative data for future use in neuropsychology based memory clinics. The battery includes the following tests; digit-span forward and backward, Rey’s complex figure and logical memory, verbal fluency (letter, category), confrontational naming, digit cancellation and visuoconstructive apraxia test. The aim was to create cut off scores using Line estimation and regression analysis to determine which factors (age, gender, education and acculturation) influence the performance on these tests.

3.16. [bookmark: _Toc436932599]Hypothesis
We can hypothesise from previous literature and chapter 4, study 1 and also chapter 5 in studies 1 and 2 that education will act as a significant predictor on performance on these tests, as well as age. 

3.17. [bookmark: _Toc436932600]Memory Tasks
Memory is a process of information acquisition, retention and retrieval by areas of the brain working together. In order to allow this information to somehow enter the brain, we usually encode sensory information from the environment. Various memory models propose different structures and methods in which information is stored and then retrieved. Some aspects of memory are disrupted sometimes in people with dementia. The study of introspection in psychology has long been trying to establish ways to measure the self to make interpretations about the human mind. Neuropsychology has offered its own take on introspection with tasks of attention, memory, language and visuospatial abilities in order to be able to track cognitive changes reflected in the association areas of the brain, which have been invaluable to dementia diagnoses. Several neuropsychological tests have been developed and are commonly used within clinics to test short term and long term memory, these include; Rey-Osterrieth’s Complex Figure Drawing Test (Osterrieth, 1944; Rey, 1941), digit span (forward) (Miller, 1956) and Logical memory (story recall) (Wechsler, 1997).


3.18. [bookmark: _Toc436932601]Study 1: Standardisation of digit span forward in a Pakistani population

3.19. [bookmark: _Toc436932602]Digit Span Forward 
The digit span test is a widely acclaimed neuropsychological tool which has been used in research for decades (Blackburn & Benton, 1957; Choi et al., 2014; Davis, 1932; Moldawsky & Moldawsky, 1952; Tolor, 1956). The test involves forward and backward measures, the former associated more with short term memory and attention and the latter with working memory (Banken, 1985; Johnstone, Erdal, & Stadler, 1995; Lezak, 1987; Ryan, Lopez, & Paolo, 1996). 

As a clinical tool the digit span has proven very useful to differentiate between several neuropsychiatric and cognitive disorders such as dementia, schizophrenia, depression and dyslexia (Conklin, Curtis, Katsanis, & Iacono, 2000; Helland & Asbjornsen, 2004; Perez-Martinez, Porta-Etessam, Anaya, & Puente-Munoz, 2006; Vargo, Grosser, & Spafford, 1995).

Various demographic factors have been suggested to impact on performance on the digit span test. Since the early 1900’s Binet discovered the requirement for appropriate age related norms in order to evaluate mental abilities in children. The later appreciation of age related changes that characterised normal adult mental health functioning came almost 80 years ago. The research began to show that cognition and intelligence were in fact directly related to performance on the digit span tests, and thus this test became an essential part within the different measurements of the Wechsler’s Intelligence scale (Wechsler, 1939). 

Furthermore, education level has also been reported to influence performance on the digit span forward test, mostly showing positive effects of those for individuals with higher levels of education performing better on the forward digit span (Anstey, Matters, Brown, & Lord, 2000; A. Ardila & Rosselli, 1989; Kaufman, Mclean, & Reynolds, 1988). There is some debate as to whether education shows a linear relationship with performance on the digit span forward and backward tests, with fewer discrepancies reported between individuals with 5 to 9 and 10 or more years of education (A. Ardila & Rosselli, 1989). In a study looking into the effect of age and education in a group of Mexican adults, education and age were reported as being strong predictors of performance on the digit span forward (14% and 25% of the variance explained in a regression analysis, respectively), and education accounting for 31% of the variance for digit span backward (acting as the only significant predictor) (Ostrosky-Solis & Lozano, 2006). Effects of gender are very limited and short lived for the forward digit span test. 

Generally, the effect of certain demographics, in particular education can be seen dichotomously with culture. This paradigm offers variations based on the differences due to diverse educational systems in other countries across the world, impacting on cognitive abilities such as working memory and directly affecting the performance on the digit span. Therefore, one could argue that age is a common variable which affects all performance at a cognitive level, while education may act at a more fundamental level and being influenced by cultural differences (taking into account the various elements associated with education such as environmental learning and socio-economic differences which correlate positively with years of education).  

With regards to dementia, the digit span forward has been found to be significantly lower in patients with AD than in healthy controls (Huntley, Bor, Hampshire, Owen, & Howard, 2011). The role of the digit span is crucial in determining an overall mental status and to test areas of working memory and attention. Given the task is easily translatable into Urdu and its importance in detecting deficits in formal assessment early in the course of dementia, this is a task which can be an integral part of any neuropsychological battery that should be made accessible for use with the Pakistani community in the UK in a clinical setting. 


3.20. [bookmark: _Toc436932603]Method
3.20.1. Participants
Refer to section 5.6.1.
3.20.2. Materials
The digit span forward test was used in accordance to the Wechsler Memory Scale (WMS-III) (Wechsler, 1997), with different sequences. The numbers were translated accordingly to the Urdu language, (see appendix 9.5). 
3.20.3. Procedure
The order of administration was the same for each participant. Participants were told to repeat the numbers (starting with a span level of two, which means two numbers were read out to the participant) in the same order for the forward task and they were also informed that the sequence of numbers would increase (span level) as the task continued. 

Each span level consisted of two trials, the second trial of each level was only administered if the participant failed on trial one of the same span level. If the participant was successful in correctly recalling trial one or two then the participant progressed to the next span level. If the participant failed on both trials of a single span level, the previous span level would be recorded as the final digit span score on the test. 

3.21. [bookmark: _Toc436932604]Results
There were no significant effects of gender observed on the digit span forward or backward in any analysis carried out. In order to carry out the regression analysis, line estimations were carried out for the digit span forward and backward test with age, gender, education and acculturation (including the square root and logarithm of each variable). Table 6.1 and 6.2 show the mean and standard deviations per group and for males and females of the performance on the digit span forward and backward. It can be clearly seen that there is no effect for gender. There is however, an observable effect of age, where it can be seen that the younger age groups have higher digit span scores on average than the older age groups. 

In an ANOVA analysis for age group, there was a significant difference observed between all 7 age groups (see Table 6.1), for digit span forward (F (6, 122) = 34.73, p<0.001). Furthermore, in a post hoc analysis using Bonferroni correction, these differences emerged between the younger age groups (21-30, 31-40, 41-50) and older adult age groups (51-60, 61-70, 71-80, 80+), p<0.05. 

[bookmark: _Toc436932731]Table 6.1 Mean (SD) performance on the digit span forward per age group. 
	Age Group
	Digit Span Forward

	21-30
	7.15 (0.75)

	31-40
	6.55 (0.69)

	41-50
	6.45 (0.76)

	51-60
	5.90 (0.64)

	61-70
	5.30 (0.92)

	71-80
	4.05 (0.88)

	80+
	4.67 (0.58)



[bookmark: _Toc436932732]Table 6.2 Mean (SD) performance on digit span forward for males and females.
	Gender
	Digit Span Forward

	Male
	5.79 (1.27)

	Female
	5.95 (1.27)



3.21.1. Line estimation and tolerance limit analysis
1. Digit span forward
The overall adjusted mean score for the Digit span forward test was 5.31 (SD=3.53) with the scores ranging from 1 to 9. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.05) and education (p<0.001), with the model being significant, (F (4, 122) = 67.153, p<0.001). These predictors accounted for 83.4% of the variability in the digit san forward scores.  

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 1.77 for the forward digit span score. A correction grid (see Table 6.3) was derived to allow adjustments of age and education for new individuals performing the task. Tertiles were used for years of education in table 6.3.
[image: ]Cut-off


[bookmark: _Toc436932686]Figure 6.1 Frequency distribution for digit span forward scores



[bookmark: _Toc436932733]Table 6.3 correction grid for the forward digit span score with adjustments based on age and education
	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-1.25
	0.5
	2.25
	4
	6
	7.75
	9.5
	11.5

	11
	-4.25
	-2.5
	-0.75
	1.25
	3
	4.75
	6.5
	8.5

	16
	-6.5
	-4.75
	-2.75
	-1
	0.75
	2.75
	4.5
	6.25


Correction score = [Raw score - ((age - 50.195)*(-0.279)) - ((education - 9.553) *(0.456))] 



3. [bookmark: _Toc436932605]Discussion
The cut off of the forward digit span score found in study 1 was 1.77. This is much lower than the cut-off score of less than 3 which is commonly used and reported in the literature (Lezak, 2012). A score of less than 3 would assume cognitive impairment, however, the lower cut off of 1.77 for the Pakistani participants is not surprising considering the relatively low level of education in the study sample. There were however, fewer participants with lower educational years (i.e. fewer participants in the 80+ age group) which may have affected the overall cut off score. Age was also a significant predictor, which is a less common finding in the literature (Morris, Craik, & Gick, 1990) this could also explain the reason for more variability in performance in the digit span forward scores and thus, explain the lower cut off score observed. Moreover, 83.4% of the variability in performance on the digit span forward scores was explained by age and education, which is considerably higher than that reported in previous literature (A. Ardila & Rosselli, 1989; Ostrosky-Solis & Lozano, 2006), implying a relatively strong impact of these variables on performance, perhaps resulting in higher corrections for individuals with very low education as seen in table 6.3. However, the findings that age and education have a significant impact on performance on this test do concur with previously discussed literature (Ostrosky-Solis & Lozano, 2006) and therefore, scores should be adjusted for education and age, especially for older age individuals with lower education level so that their performance can be more accurately assessed to reflect their true short term memory ability. 

As explained in Chapter 5, the method of analysis used seems effective in being able to systematically account for the influence of age and education, which support the findings of previous literature. These variables seem to be the most consistently reported in other literature with regards digit span tests in general (Karakas, Yalin, Irak, & Erzengin, 2002; R. J. Spencer et al., 2013) and therefore, should be the primary focus when collecting normative data for future studies. More data is required evidently for this standardisation to be credible amongst large normative data samples that are used in other literature,  (A. L. Benton, Eslinger, & Damasio, 1981). 

3.23. [bookmark: _Toc436932606]Study 2: Standardisation of the logical memory task: Urdu short story 

3.24. [bookmark: _Toc402971045][bookmark: _Toc436932607]Logical Memory: Story Recall
Lezak (2012) suggested that the story recall tasks closely resembles daily demands of our memory for the evocative discourse present in everyday conversation. The story recall test provides us with a measure of the information retained and information which exceeds our memory span. It enables us to establish meaning from the information recalled and retained as part of our everyday memory. The task of the administrator is to enunciate the story following a natural speech pattern with pauses between sentences to ensure clarity. This is a standardised manner in which the task is usually administered. The Logical Memory subset which forms part of the Wechsler Memory Scale (D. Wechsler, 1945; Wechsler, 1997) comprises of a short story memory test in which the examiner reads out aloud and asks the participant to immediately recall it once the reading is complete. After a delay of usually 10-30 minutes the participant is asked to recall the story (delayed recall). There are two scores recorded, the first, from the units recalled in immediate recall and the second, the units of recall present in delayed recall. This allows us to measure quantitatively long term and short term memory and details about the functioning of the brain areas involved with retention and recall of information (Groth-Marnat, 2009). 

There is evidence to suggest that variations in the speed of presentation of the story to the participant can influence performance on this test, especially faster presentations appear to hinder the recall in healthy people (Shum, Murray, & Eadie, 1997). Shum et al. (1997) also found that the effect present in recall is more profound in elderly individuals and those with brain disorders who have slow information processing abilities. It must be noted that by asking the participant “anything else?” after their recall can aid spontaneous recall in addition to their free recall which is a useful way to allow the individual time to recollect information which may have been retained (Lezak, 2012).

Age is a factor which has been found to affect performance on the Logical Memory test, with greater effects found in elderly individuals (aged 60 and over more commonly perform worse on both immediate and delayed recall) (Abikoff et al., 1987; Price, Said, & Haaland, 2004). There are limited gender differences reported with some researchers suggesting that women perform better than men on immediate recall (Ragland, Coleman, Gur, Glahn, & Gur, 2000). There are some researchers that have also suggested that highly educated persons score better on both immediate and delayed recall of the Logical Memory test when compared with persons with fewer years of education (Abikoff et al., 1987; Kawano, Awata, Ijuin, Iwamoto, & Ozaki, 2013). There are some studies which have explored the impact of ethnicity and found no significant correlations or interaction with performance on the Logical Memory test (Kawano et al., 2013; Lichtenberg & Christensen, 1992). Fewer studies can explain clearly the effects of ethnicity as there are many potentially confounding factors to consider, such as the use of different stories and ones which are culturally appropriate and the potential bias associated with speed and time of administration and delays in other languages.  

The Logical Memory test has been used widely as an operational tool to identify individuals with Mild Cognitive Impairment (MCI) and to offer differentiations in the progression of AD type dementia (Johnson, Storandt, & Balota, 2003). Patients with AD tend to make more errors on prose recall and perform worse on the delayed recall than healthy age matched controls (Butters et al., 1988; Johnson et al., 2003) reflective of their attentional control and perhaps their abilities to retain information. 

3.25. [bookmark: _Toc436932608]Method
3.25.1. Participants
Refer to section 5.6.1.
3.25.2. Materials
The Logical Memory test was translated and modified from the short story published in the Wechsler Memory Scale (Wechsler, 1997). The version included the same story, but with a male character and a different job, with more children and the currency of dollars was referred to as pounds in the Urdu version. There were the same number of themes as per the original, (7 themes) and also the same number of story units with a maximum score of 25 obtainable as per the original version (see appendix 9.6). 
3.25.3. Procedure
The story was read out to each participant in Urdu, after which they were asked to recall as much of the story they could remember immediately. The story was read out again and the participant was specifically asked to remember the story. Following a delay of 10 minutes, the participant had to recall the story. It must be noted that many participants’ scores reflect recall in Punjabi, which was acceptable given that the correct story units were recalled. 
  
3.26. [bookmark: _Toc436932609]Results
No gender differences were observed in the analysis carried out for the Urdu Logical memory task. In a one way ANOVA, there were significant differences between age groups (see Table 6.4) in the immediate recall scores (F (6, 122) = 7.93, p<0.001), as well as the delayed recall scores (F (6, 122) = 21.66, p<0.001). In a post hoc analysis using Bonferroni correction the differences for both immediate and delayed recall scores were observed between the 21-30, 31-40, 41-50, 51-60, 61-70 and 80+ age groups (p<0.05). 

[bookmark: _Toc436932734]Table 6.4 Mean (SD) scores on the logical memory task per age group.
	Age groups
	Immediate Recall
	Delayed Recall

	21-30
	15.85(2.08)
	19.90(1.74)

	31-40
	17.60(2.04)
	20.90(1.12)

	41-50
	16.65(3.60)
	20.90(1.41)

	51-60
	17.15(1.18)
	19.15(1.81)

	61-70
	16.65(1.63)
	19.70(2.18)

	71-80
	13.35(2.30)
	15.35(2.50)

	81+
	14.33(0.58)
	17.00(2.65)





3.26.1. Immediate recall: Line estimation and tolerance limit analysis
The overall adjusted mean score for immediate recall was 16.12 (SD=5.01) with the scores ranging from 1.20 to 25. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.01), education (p<0.001) and acculturation (p<0.001), with the model being significant, (F (4, 122) = 11.254, p<0.001). These predictors accounted for 52.5% of the variability in the logical memory immediate recall scores.   

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 11.11 for the logical memory immediate score. A correction grid (see Table 6.5) was derived to allow adjustments of age, education and acculturation score for new individuals performing the task. Tertiles were used for years of education in table 6.5.

[image: ]Cut-off


[bookmark: _Toc436932687]Figure 6.2 Frequency distribution of logical memory immediate recall scores



[bookmark: _Toc436932735]Table 6.5 correction grid for the logical memory immediate recall score with adjustments based on age, education and acculturation

	Acculturation
	Years of Education
	Years of Age

	
	
	40
	45
	50
	55
	60
	65
	70
	75

	14
	4
	-10.25
	-7.75
	-5.5
	-3
	-0.5
	2
	4.50
	6.82

	27
	4
	0
	2.5
	5
	7.5
	9.75
	12.25
	14.75
	17.14

	36
	4
	7.25
	9.75
	12
	14.5
	17
	19.5
	21.75
	24.27

	14
	11
	-14.75
	-12.5
	-10
	-7.5
	-5
	-2.75
	-0.25
	2.26

	27
	11
	-4.5
	-2
	0.5
	2.75
	5.25
	7.75
	10.25
	12.57

	36
	11
	2.75
	5
	7.5
	10
	12.5
	14.75
	17.25
	19.71

	14
	16
	-18
	-15.75
	-13.25
	-10.75
	-8.25
	-5.75
	-3.50
	-1.00

	27
	16
	-7.75
	-5.25
	-3
	-0.5
	2
	4.5
	6.88
	9.32

	36
	16
	-0.5
	1.75
	4.25
	6.75
	9.25
	11.5
	14.02
	16.46


Correction score = [Raw score - ((age - 50.195)*(-0.488)) - ((education - 9.553) *(0.652)) - ((acculturation – 25.220)*(-0.793))] 



3.26.2. Delayed recall: Line estimation and tolerance limit analysis
The overall adjusted mean score for delayed recall was 19.42 (SD=2.27) with the scores ranging from 12.53 to 24.59. The variables entered into the regression model were gender, age, education and acculturation. The significant predictor was years of education. The significant predictor was education (p<0.001), with the model being significant, (F (4, 122) = 16.362, p<0.001); this accounted for 59.7% of the variability in the logical memory delay scores. A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 17.15 for the logical memory delayed recall score. A correction grid (see Table 6.6) was derived to allow adjustments for education for new individuals performing the task. Tertiles were used for years of education in table 6.6. 
Cut-off





[bookmark: _Toc436932688]Figure 6.3 Frequency distribution of logical memory delayed recall scores

[bookmark: _Toc436932736]Table 6.6 correction grid for the logical memory delayed recall score with adjustments based on education
	Education
	Correction

	4
	2.5

	11
	-0.75

	16
	-3


Correction score = [Raw score - ((education - 9.553) *(0.466))]

3.27. [bookmark: _Toc436932610]Discussion 
The logical memory immediate recall was affected by age, education and acculturation whereas, the delay recall was only affected by education, as reflected in the cut off scores. The findings observed for the logical memory immediate recall scores are supported by studies that also suggest age is a strong predictor (Abikoff et al., 1987; Price et al., 2004). It is probable as the differences observed in this task are the cumulative product of the influence of acculturation, education and age, since these demographic variables are correlated significantly with each other, as mentioned before. These factors, therefore, need to be accounted for when collecting data from patients so that their final score is an accurate reflection of their true abilities. Given that the test is completed in Urdu there may be a lack of familiarity with this particular language amongst the Pakistanis tested in this sample. There are many dialects spoken but not written amongst the Pakistani community which will cause lots of confusion. The Urdu language is widely understood but not spoken amongst the majority of Pakistanis that reside in the UK (especially those living in the Yorkshire area), instead they tend to speak Punjabi and specifically the pothwari dialect. 

It must be noted here that Participants were allowed to recall in their own dialect from Urdu to Punjabi, scores were based on the correct responses in both dialect and language. The implication here is that immediate recall on the logical memory task may elicit more differences and being influenced by acculturation as the participant, having just heard the story read out in Urdu caused them to perform less well since their spoken language may have been Punjabi. This could have disrupted their immediate recall in Urdu, whereas, upon delayed recall the memory was reconstructed in Punjabi and performance increased as some participants would have had more familiarity with the Punjabi language. This particularly affected the older and less acculturated participants as their attentional abilities require more compensatory mechanisms, which would concur with literature on age-related decline on attentional shifting tasks (Cona, Bisiacchi, Amodio, & Schiff, 2013; Haring et al., 2013). They therefore recall fewer details of the short story, as they might have experienced more difficulties in processing the information in comparison to the younger and more acculturated individuals who were perhaps, more able to switch between Urdu and their own dialect fairly rapidly. However, these differences are not present in the delay recall as the participants were able to use any dialect to recall allowing them to inhibit the Urdu more profoundly in the context of the lengthy delay (in which a visual task was focused on instead). Again, since education only impacted in performance on the delay recall of the short story, it could be that having more years of experience in education has increased the ability of some people to perform well on this task against individuals who have had less educational experience, which is in line with previous literature on attentional shifting tasks and the logical memory task (Cona et al., 2013; Ganguli et al., 2010).  



3.28. [bookmark: _Toc436932611]Study 3: Standardisation of Rey-Osterrieth Complex Figure test in a Pakistani population

3.29. [bookmark: _Toc436932612]Rey-Osterrieth Complex Figure
One of the most commonly used tests for visual memory and working memory is the Rey-Osterrieth complex figure drawing test (Rey-O, see Fig 6.13, p. 164). There have been figures used for repeated assessment which have been comparable to the Rey-O such as the Taylor figure (Hubley & Jassal, 2006; Taylor, 1959), the Emory figures (Freides, Engen, Miller, & Londa, 1996), and the Medical College of Georgia figures (Ingram, Soukup, & Ingram, 1997; Yasugi & Yamashita, 2010). The purpose of the test was to assess visual memory and perception in brain damaged patients. Osterrieth (1944) obtained normative data in children aged 4-15 and between 16 and 60 and noted the common organisational quality of drawing the large rectangle first followed by the details of the whole design in the copy and recall drawing. The administration involves displaying the complex figure drawing on a separate piece of paper for the subject to copy using pen/pencil on another plain piece of paper (usually it is not timed, but the time taken to copy the drawing may be recorded). In most administrations when the subject is given the copy instructions, they are not primed that they will be asked to repeat the drawing of the figure from memory. 

Variations of the complex figure drawing tests have resulted in several different scoring methods. The most popular scoring method used is the one proposed by Osterrieth (1944) and adapted by Taylor (1959) (see Table 6.7, p. 192). An 18 point scoring system was used in which each unit was considered separately and the accuracy of the unit relative to its position and its place in the whole design was noted. Therefore, the maximum score achievable was 36. Recall trials are usually 10, 30 or 45 minutes, or even up to an hour depending on the method of scoring and figure being used (Brooks, 1972; Odgden, Growdon, & Corkin, 1990). The point of the recall is to track the organisation abilities of the subject while completing the task. Many administrators of the test tend to switch the colour of the pencil by way of tracking the progression of the drawing as suggested by Rey (Corwin & Bylsma, 1993). There have been some suggestions that the switching of the colour of pencils does in fact improve the memory performance rather than distract the subject while completing the drawing (Ruffolo, Javorsky, Tremont, Westervelt, & Stern, 2001; Shin, Park, Park, Seol, & Kwon, 2006).

There are significant age effects on recall trials reported widely in the literature, suggesting marked decline in a short 3-min recall of the drawing in age groups 41 to 55 and a more profound decline in performance in ages 60 to 65+ (Delbecq-Derouesne & Beauvois, 1989; Douglas, McGhee, Sakamoto, & Spiers, 2009; Gallagher & Burke, 2007). Education differences are reported, but more prominently observed in older adults (aged 70 and above). However, these differences tend not to act as a predictive factor of the overall performance on the test (Boone, Lesser, Hillgutierrez, Berman, & Delia, 1993). Some studies report that men outperform women on recall scores of the Rey-O (Gallagher & Burke, 2007), however these findings are limited as other researchers point out no gender differences in performance on the test in a relatively large sample of 211 subjects (Fastenau, Denburg, & Hufford, 1999). Recent studies report some cultural differences on visuospatial tasks based on the practiced effect from the Japanese written language of Kanji in native Japanese healthy adults in comparison to North Americans (Sakamoto & Spiers, 2014). Native Japanese showed a marked decline in the effect of gender in their performance on the Rey-O task for immediate and delayed recall. There were no gender differences reported on the strategy used to encode or copy the figure. Ultimately this study supports the notion that the common use of the Japanese pictorial written language of Kanji in native Japanese may contribute to an increased performance on the Rey-O which implies that culture can explain some of the differences observed in cognition on tasks that require possibly more spatial abilities (Sakamoto & Spiers, 2014).  

In patients with dementia the comparisons of a range of neuropsychological tests can help determine the neuropsychological profile of the different causes. More commonly researchers have looked at Vascular Dementia (VaD) and Alzheimer’s disease (AD) (Cherrier, Mendez, Dave, & Perryman, 1999; Graham, Emery, & Hodges, 2004). Graham et al. (2004) found that patients with VaD performed worse on average than those with AD on the Rey-O copy (22 (106.6) versus 27.5 (11.0) respectively). Recently there has been some research to suggest that patients with Frontotemporal dementia had less structural and organisational abilities than healthy controls on close evaluation of the Rey complex figure drawings in delayed recall of 10 minutes (Wakefield, Khan, Blackburn, Venneri, & Caffarra, 2012). There are now possibilities to apply the practicality of previous research and offer a more accurate differential diagnosis of Frontotemporal dementia from other forms such as VaD and AD by using this test.   
3.30. [bookmark: _Toc436932613]Method
3.30.1. Participants
Refer to section 5.6.1.
3.30.2. Materials
The original complex figure (Osterrieth, 1944; Rey, 1941) was used in this study, printed in black ink on a white sheet of A4 paper (the piece of paper was laminated and the image was printed in landscape orientation) (see figure 6.4).

  [image: https://scepticon.files.wordpress.com/2010/06/complexfiguretest.jpeg?w=465&h=372]
[bookmark: _Toc436932689]Figure 6.4 the Rey-Osterrieth complex figure used in the study.


3.30.3. Procedure
The participant was firstly given a blank white sheet of A4 paper. The laminated sheet with the complex figure was placed in front of them and also the blank white sheet of A4 paper. The participant was instructed to copy the whole drawing to the best of their ability. They were also given different coloured pencils at intervals in which they would move onto the next design element of the drawing, which were simply based on the experimenter’s observations (they would be told this prior to copying, that the colour of the pencil would be switched, but were instructed to continue drawing with the pencil handed to them). The coloured pencils were used in this way to provide a record of the order in which the different elements of the complex figure were reproduced by the participant. The test was not timed for any analytical purposes, but this was recorded for observational purposes. On completion of the immediate copy, the complex figure drawing was removed from view along with the participant’s reproduction of the figure. 

Without any prior warning the participant was then asked to reproduce the image from memory in as much detail as possible after a delay of 10 minutes. They were given coloured pencils and a blank white sheet of A4 paper again to reproduce the image from memory. The time was also recorded but not for any analytical purposes. 

Both the immediate copy and delayed recall of the complex figure test were scored out of a maximum of 36 points. The breakdown of the different elements on which individual drawings were scored, can be seen in Table 6.7. 




[bookmark: _Toc436932737]Table 6.7 Scoring system for the Rey Complex Figure
	1.	Cross upper left corner, outside of rectangle						    
2.	Large rectangle								
3.	Diagonal cross								
4.	Horizontal midline of (2)							
5.	Vertical midline							    
6.	Small rectangle, within (2) to the left							
7.	Small segment above (6)							
8.	Four parallel lines within (2), upper left							
9.	Triangle above (2), upper right							
10.	Small vertical line within (2), below (9)							
11.	Circle with three dots, within (2)							
12.	Five parallel lines within (2) and crossing (3), lower right				
13.	Sides of triangle attached to (2) on right							
14.	Diamond attached to (13)							
15.	Vertical line within triangle (13), parallel to the right side of (2)				
16.	Horizontal line within (13), continuing (4) to the right		
17.	Cross attached to lower center				
18.	Square attached to (2), lower left						
						
SCORING:	Considers each of the 18 units separately. Appraises accuracy of each unit and relative position within the whole of the design. Each unit was scored for quality of reproduction and position as follows:


	Correct
	Placed properly
	2 points

	
	Placed poorly
	1 point

	Distorted or incomplete but recognizable 
	Placed properly
	1 point

	
	Placed poorly
	½ point

	Absent or not recognizable 
	
	0 points

	Maximum
	
	36 points





3.31. [bookmark: _Toc436932614]Results
There was no gender differences observed in any of the analysis. In a one way ANOVA there were differences observed between age groups on both immediate copy, (F (6, 122) = 83.09, p<0.001) and delayed, (F (6, 122) = 41.89, p<0.001) recall of the complex figure test. 

In a post hoc analysis using a Bonferroni correction the differences emerged between 21-70 and 71-80+ age groups, (p<0.05) for immediate copy. There were differences between 21-30 and 31-40, 41-50, 51-60, 61-70, 71-80, 80+ age groups, (p<0.05) in which the youngest age group performed considerably better on the delayed recall task on average than the adults over the age of 31. Furthermore, there were distinctive differences observed between 31- 40, 41-50 and 51-60, 61-70, 71-80 , 80+ age groups, (p<0.05), with the older aged adults performing worst on the delayed recall on average (see Table 6.8).


	Age groups
	Immediate Recall
	Delayed Recall

	21-30
	34.88(1.17)
	21.78(4.52)

	31-40
	34.25(1.94)
	19.35(2.81)

	41-50
	33.18(2.18)
	18.00(2.31)

	51-60
	31.43(2.05)
	15.70(3.43)

	61-70
	31.23(2.05)
	15.00(2.11)

	71-80
	17.90(5.73)
	8.50(3.07)

	81+
	13.83(1.26)
	5.50(3.07)


[bookmark: _Toc436932738]Table 6.8 Mean (SD) scores on immediate copy and delayed recall of the complex figure test per age groups.
3.31.1. Immediate copy: Line estimation and tolerance limit analysis
The overall adjusted mean score was 29.93 (SD=6.63) with the scores ranging from 14.52 to 36. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.001), education (p<0.001) and acculturation (p<0.05) with the model being significant, (F (4, 122) = 42.912, p<0.001). These predictors accounted for 80% of the variability in the Rey-O copy scores. A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 23.30 for Rey’s complex figure copy scores. A correction grid (see Table 6.9) was derived to allow adjustments of age, education and acculturation for new individuals performing the task. Tertiles were used for years of education and acculturation score in table 6.9.

[image: ]Cut-off


[bookmark: _Toc436932690]Figure 6.5 Frequency distribution of scores on the immediate copy of the complex figure test.



[bookmark: _Toc436932739]Table 6.9 correction grid for Rey’s complex figure copy scores with adjustments based on age, education and acculturation

	Acculturation
	Years of Education
	Years of Age

	
	
	40
	45
	50
	55
	60
	65
	70
	75

	14
	4
	-9.5
	-5.75
	-2
	2
	5.75
	9.5
	13.25
	17

	27
	4
	-5
	-1.25
	2.5
	6.25
	10
	13.75
	17.5
	21.25

	36
	4
	-2.25
	1.75
	5.45
	9.25
	13
	16.75
	20.5
	24.25

	14
	11
	-12
	-8.25
	-4.5
	-0.5
	3.25
	7
	10.75
	14.5

	27
	11
	-7.75
	-3.75
	0
	3.75
	7.5
	11.25
	15
	18.75

	36
	11
	-4.75
	-0.75
	3
	6.75
	10.5
	14.25
	18
	21.75

	14
	16
	-13.75
	-10
	-6.25
	-2.5
	1.25
	5.25
	9
	12.75

	27
	16
	-9.5
	-5.75
	-1.75
	2
	5.75
	9.5
	13.25
	17

	36
	16
	-6.5
	-2.75
	1
	5
	8.75
	12.5
	16.25
	20


Correction score = [Raw score - ((age - 50.195)*(-0.756)) - ((education - 9.553) *(0.358)) - ((acculturation – 25.220)*(-0.138))] 

3.31.2. Delayed recall: Line estimation and tolerance limit analysis
The overall mean score was 16.28 (SD=9.26) with the scores ranging from 0.5 to 34.36. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.001), education (p<0.001) and acculturation (p<0.05) with the model being significant, (F (4, 122) = 56.731, p<0.001). These predictors accounted for 81.1% of the variability in the Rey-O delay scores. A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 7.02 for Rey’s complex figure delay scores. A correction grid (see Table 6.10) was derived to allow adjustments of age, acculturation and education for new individuals performing the task. Tertiles were used for years of education and acculturation score in table 6.10.
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[bookmark: _Toc436932691]Figure 6.6 Frequency distribution of scores on the delayed recall of the complex figure drawing test.


[bookmark: _Toc436932740]Table 6.10 correction grid for Rey’s complex figure delay scores with adjustments based on age, acculturation and education

	Acculturation
	Years of Education
	Years of Age

	
	
	40
	45
	50
	55
	60
	65
	70
	75

	14
	4
	-9.75
	-5.75
	-1.75
	2.25
	6.25
	10.25
	14.25
	18

	27
	4
	-5.5
	-1.75
	2.25
	6.25
	10.25
	14.25
	18.25
	22.25

	36
	4
	-2.75
	1.25
	5
	9
	13
	17
	21
	25

	14
	11
	-12
	-8
	-4
	-0.25
	3.75
	7.75
	11.75
	15.75

	27
	11
	-8
	-4
	0
	3.75
	7.75
	11.75
	15.75
	19.75

	36
	11
	-5.25
	-1.25
	2.75
	6.75
	10.5
	14.5
	18.5
	22.5

	14
	16
	-13.75
	-9.75
	-5.75
	-2
	2
	6
	10
	14

	27
	16
	-9.75
	-5.75
	-1.75
	2.25
	6
	10
	14
	18

	36
	16
	-7
	-3
	1
	5
	9
	12.75
	16.75
	20.75


Correction score = [Raw score - ((age - 50.195)*(-0.793)) - ((education - 9.553) *(0.345)) - ((acculturation – 25.220)*(-0.310))] 

3.32. [bookmark: _Toc436932615]Discussion
The Rey-O immediate and delay scores were significantly predicted by age, education and acculturation. The effect of age and education are also consistent with previously discussed literature (Delbecq-Derouesne & Beauvois, 1989; Douglas et al., 2009; Gallagher & Burke, 2007) Generally, with lower educational attainment (commonly the older age groups – 61 and above) perform less well on these tasks and it may be due to the fact that figure drawing tasks require some pre-existing familiarity with testing procedures (that many of the younger Pakistani participants had in the UK) (Agranovich & Puente, 2007; Alfredo Ardila, Rosselli, & Puente, 1994). Given that many of the older population in this sample migrated in the late 60s and 70s, they would not have received an education in the UK, which evidently impacts on cognitive performance. Therefore, to compare young and old people in the performance on these tests seems a little biased. However, it is quite clear that even the differences in the quality of education would impact on performance. 

Manly, Jacobs, Touradji, Small, and Stern (2002) compared performance on tasks of figure memory, word list learning and fluency between African American and White American elders, matched for age and education and found that the African American’s performed significantly lower than the White Americans. They also used the reading recognition subtest from the Wide Range Achievement Test–Version 3 (WRAT), to allow an adjustment based on the quality of education rather than the number of years. They found that adjusting for the quality of education based on the WRAT scores reduced the effect of race overall, except on measures of drawing and on the fluency task. They also concluded that educational attainment based on years, is an inadequate measure of educational experience and that the quality of education amongst multicultural ethnic groups should be used to improve the specificity of certain neuropsychological tests. Given that quality of education did not affect performance on the figure drawing test in their study, it is probable that the quality of education is unimportant for this measure and that familiarity with testing conditions, and therefore the number of years of education, affects performance on these types of tasks, which concur with other research findings on this task (Boone et al., 1993). In relation to study 3 (standardisation of the Rey-O task), there was an effect not only of education, but also acculturation (for both delay recall and immediate copy of the figure). Therefore, despite not controlling for quality of education in these studies, controlling for acculturation on measures of cognitive performance amongst multicultural individuals seems to be an effective way to account for differences that can relate to culture and ethnicity, as well as accounting for years of education and age. This was reflected in the cut off score also, which is relatively lower for both delay and copy of the Rey-O task than the currently used British norms. It is therefore, important to account for all three variables when adjusting individual scores of Pakistani patients for clinical purposes on the Rey-O task.

3.33. [bookmark: _Toc436932616]Executive Function Tasks
Executive function involves planning and organising one’s behaviours to allow functioning in daily activities (A. Baddeley, Della Sala, & Spinnler, 1991). This involves abstract reasoning which means to consider consequences about our actions when carrying out certain behaviours. There is the involvement of areas of the brain that deal with working memory in particular, and attentional control, in order to keep focused and goal driven when performing any given task or action. Executive functioning is impaired in dementia and can provide clinical markers for the different causes of experienced cognitive decline and its progression as the disease advances from early to severe stages. There are a lot of tests which have been used to study these aspects of function at a cognitive level in order to track disease progression. To name but a few; Verbal Fluency Tests which include both Category Fluency and Letter Fluency tasks (Isaacs & Kennie, 1973c; Kertesz, 1982c; O. Spreen, Borkowsk.Jg, & Benton, 1967; Thurstone, 1948a, 1948c), Confrontational Naming Test (Goodglass, Kaplan, & Barresi, 2000; Kaplan, Goodglass, & Weintraub, 1983). These tests will be discussed further in this section.   

3.34. [bookmark: _Toc436932617]Study 4: Standardisation of digit span backward in a Pakistani population

3.35. [bookmark: _Toc436932618]Digit Span Backwards
As mentioned in section 6.3 of this chapter, the digit span backward test is a measure of working memory and involves the use of the central executive component of working memory, more specifically it engages with the function of the phonological loop (an aspect of the central executive component) (A. Baddeley, 2000). Age is a factor which is almost twice as likely to affect performance on the digit span backward test, (i.e. a 14% age related decrement in performance as opposed to 8% for digit span forward) (Babcock & Salthouse, 1990). There are similar education effects reported in the literature for the digit span backward test as reported for the digit span forward test. Lezak (2012) argues that after the age of 60, the digit span backward could decrease by 1 point in higher educated individuals. However, this argument is a relatively weak one and has not been widely replicated in other studies (Howieson et al., 2003) Gender differences have been the debate amongst many researchers that have looked at digit span performance. Fewer reports of significant gender differences are observable for the digit span forward task however, and there are some research efforts that have shown that females perform better than males on the digit span backwards test (Orsini et al., 1986; Pena-Casanova et al., 2009; Singh et al., 2010).  

Ethnicity effects have been reported in studies comparing performance of African-American and Caucasian children. Caucasian children performed better on the digit span forward and backward; however, differences were greater for the digit span backward performance (Jensen & Figueroa, 1975). Moreover, research on digit span performance in adults has shown further ethnic differences, in which Hispanics and African-Americans had significantly lower digit span scores than Caucasians (Boone, Victor, Wen, Razani, & Ponton, 2007).

Performance on the digit span backwards is impaired in patients with AD (Huntley et al., 2011). The digit span backward has also been found to significantly predict a diagnosis of MCI in a study comparing performance of MCI patients with healthy controls on the digit span and verbal fluency tasks (Muangpaisan, Intarapaporn, & Assantachai, 2007).

3.36. [bookmark: _Toc436932619]Method
3.36.1. Participants
Refer to section 5.6.1. 
3.36.2. Materials
The digit span backward test was used in accordance to the Wechsler Memory Scale (WMS-III) (Wechsler, 1997), with different sequences. The numbers were translated accordingly to the Urdu language, (see appendix 9.5). 
3.36.3. Procedure
This procedure was the same for both digit spans, forward and backward. The maximum score obtainable was 8 for the backward span. The order of administration was the same for each participant. The participants were told to repeat the numbers in reverse order (and given an example with numbers ‘1’, ‘2’) for the backward digit span task and they were also informed that the sequence of numbers would increase as the task continued. 

Each span level consisted of two trials, the second trial of each level was only administered if the participant failed on trial one of the same span level. If the participant was successful in correctly recalling trial one or two then the participant progressed to the next span level. If the participant failed on both trials of a single span level, the previous span level would be recorded as the final digit span score on the test. 
 
3.37. [bookmark: _Toc436932620]Results
There were no significant effects of gender observed on the digit span backward in any analysis carried out. In order to carry out the regression analysis, line estimations were carried out according to age, gender, education and acculturation (including the square root and logarithm of each variable). Table 6.11 and 6.12 show the mean and standard deviations per group and for males and females on the performance of the digit span backward, and it can be clearly seen that there is no effect of gender. There is however, an observable effect of age, where it can be seen that the younger age groups have higher digit spans scores on average than the older age groups. 

In an ANOVA analysis for age group, there was a significant difference observed between all 7 age groups (see Table 6.11), for digit span backward, (F (6, 122) = 10.35, p<0.001). Furthermore, in a post hoc analysis using Bonferroni correction, these differences emerged between the younger age groups (21-30, 31-40, 41-50) and the older adult age groups (51-60, 61-70, 71-80, 80+), p<0.05. 




[bookmark: _Toc436932741]Table 6.11 Mean (SD) performance on the digit span backward per age group.
	Age Group
	Digit Span Backward

	21-30
	4.60 (0.75)

	31-40
	4.40 (0.88)

	41-50
	4.20 (0.77)

	51-60
	3.80 (0.77)

	61-70
	3.40 (0.61)

	71-80
	2.5 (0.61)

	80+
	3.00 (0.00)



[bookmark: _Toc436932742]Table 6.12 Mean (SD) performance on digit span backward for males and females.
	Gender
	Digit Span Backward

	Male
	3.77 (0.97)

	Female
	3.82 (1.04)



3.37.1. Line estimation and tolerance limit analysis
1. Digit span backward
The overall adjusted mean score for the Digit span backward test was 4.33 (SD=3.25) with the scores ranging from 1 to 8. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.05) and education (p<0.001), with the model being significant, (F (4, 122) = 33.220, p<0.001). These predictors accounted for 72.8% of the variability in the digit span backward scores.

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 1.08 for the backward digit span score. A correction grid (see Table 6.13) was derived to allow adjustments of age and education for new individuals performing the task. Tertiles were used for years of education in table 6.13.



Cut-off




[bookmark: _Toc436932692]Figure 6.7 Frequency distribution for digit span backward scores




[bookmark: _Toc436932743]Table 6.13 correction grid for the backward digit span score with adjustments based on age and education
	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-1.25
	0.5
	2.25
	4
	6
	7.75
	9.5
	11.5

	11
	-4.25
	-2.5
	-0.75
	1.25
	3
	4.75
	6.5
	8.5

	16
	-6.5
	-4.75
	-2.75
	-1
	1
	2.75
	4.5
	6.25


Correction score = [Raw score - ((age - 50.195)*(-0.365)) - ((education - 9.553) *(0.426))] 



3.38. [bookmark: _Toc436932621]Discussion
The digit span backward cut off obtained in this study was significantly predicted by age and years of education, which coincides with other research on digit span backward performance (Babcock & Salthouse, 1990; Lezak, 2012). However, the cut-off obtained was relatively lower than that reported in the literature (Ainslie & Murden, 1993). The lower cut-off of 1.08, similarly to the digit span forward is not surprisingly low given the relatively low level of education in the study sample, however, it also could be due to the uneven number of highly educated and low educated individuals within the data set, as well as the fewer 80+ individuals. There is a vast amount of literature on age related differences in working memory, which supports the findings on the digit span backward in this study, implying that older age individuals perform less well than younger age individuals (Daffner et al., 2011; Yi & Friedman, 2014) as their ability in dual management tasks such as the digit span backwards is weakened. The difference in performance between young and old age individuals can also be seen in figure 6.7 which shows a bimodal distribution. Some researchers have tried to explain this due to the nature of testing conditions and the unfamiliarity with tests amongst older individuals from ethnic minority backgrounds, while others suggest that the low level of education, as seen in this data set amongst the elderly Pakistani community, contributes to the lower performance on tasks which require an executive component. Therefore, a bimodal distribution is present on this test and not others (Bowles & Poon, 1982).  

This data provides a good method of adjusting individual scores based on the influence of age and education and also provides a better clinical tool for assessment of executive function in a Pakistani community in the UK than currently available tools. However, more data is required on healthy individuals to establish a good normative sample and accurate cut offs.  



3.39. [bookmark: _Toc436932622]Study 5: Standardisation of Verbal Fluency (Letter, Category): in a Pakistani population

3.40. [bookmark: _Toc436932623]Verbal Fluency
The basic concepts of language ability are based around the production of fluent speech, typically impaired in patients with brain damage in the surrounding region of Broca’s area in the left hemisphere (Lezak, 2012). Recently however, the focus has been more on the ‘executive’ component of verbal behaviour including aspects of thinking clearly and the ability to shift attention to different responses in order to self-regulate and monitor behaviour. The shift of focus to ‘executive’ functioning has resulted in the remodeling of Thurstone’s (Thurstone & Thurstone, 1962) Word Fluency Test in order to asses more executive abilities in verbal functioning. The performance on verbal fluency tests provide a way of understanding how well individuals conceptualise their thinking (Estes, 1974). Estes (1974) noted that the semantic representation of words was an important factor in successful performance on the verbal fluency tests and that the tests were an indirect measurement of short term memory, in order to keep track of the words already produced. 

There are two main fluency tasks that focus on the ability to use conceptual knowledge to produce words in a given category and the ability to use effective strategies in a more unpracticed task of naming words beginning with a single letter (Chertkow & Bub, 1990). The former denotes the category fluency task and the latter, the letter fluency task. There is evidence to suggest that the task of producing words beginning with a particular letter is more difficult that naming words belonging to a specific category (Laws, Duncan, & Gale, 2010). However, the speed of producing names of animals declines faster over time in comparison to producing words on the letter fluency task in healthy adults (Clark et al., 2009). Age is a common factor which affects performance on verbal fluency tasks, especially in persons over the age of 70 (Mitrushina, 2005; Strauss, Sherman, Spreen, & Spreen, 2006). Gender, education and ethnicity have also been found to influence performance on verbal fluency tasks, where women over the age of 55 perform better than men and people with higher years of education perform better overall (A. L Benton et al., 1994; Gladsjo et al., 1999) . 

3.40.1. Letter Fluency
The associative value of each letter of the alphabet was examined and derived from a collection of normative data on healthy participants, excluding letters ‘x’ and ‘z’ (see Table 6.14) (Borkowski, Benton, & Spreen, 1967). Less able brain damaged individuals were outperformed by more able brain damaged individuals. 

[bookmark: _Toc436932744]Table 6.14 Verbal Associative Frequencies for the 14 easiest letters from Borkowski et al. (1967)

	
	Words/Minute

	
	9-10
	11-12
	>12

	Letters
	A C D G
H W
	B F L M
R S T
	P



The first letter task involved writing words beginning with letters, S, A and C, which also formed part of the Primary Mental Abilities Test devised by Thurstone and Thurstone (1962). The later acclaimed F A S letters were a product of revised versions of the Primary Mental Abilities Test by Benton and his colleagues (1994) which formed in part the Controlled Oral Word Association Test (COWAT) also, in which words produced in a one minute period were used in a 3 trial test. The version formed part of the Multilingual Aphasia Examination and included norms for letters C F W and P R W. These letters were selected on the basis of their letter-word frequency in the English language, ranging from relatively high frequencies to moderate and low frequency counts. The most commonly used letters for letter fluency tasks include FAS, CFW and PRW (Obeso, Casabona, Bringas, Alvarez, & Jahanshahi, 2012; Ogden, Lacritz, & Cullum, 1998; Sarno, Postman, Cho, & Norman, 2005). 

As mentioned previously, letter fluency is a measure of executive functioning, which also involves the use of lexical knowledge and of the organisation of semantic memory. Many researchers have found performance on the letter fluency task activates the frontal lobe which can be associated with executive functioning (Pujol et al., 1996; Voets et al., 2006). It can be implied that sound sequences generated on the letter fluency task are sustained by focal activity which is observed in the frontal lobes which in turn provides more strategies for individual differences to emerge. For example, the letter fluency task offers variations based on the theme (picture, paint, and pencil), same initial consonant (e.g. find, file, and fine) and variations on the words (tired, tiredness and tiresome) (Lezak, 2012). These can also be seen as letter clusters and when one strategy has been exhausted another is used in a process known as switching (Troyer, Moscovitch, & Winocur, 1997). 

Verbal fluency tasks are scored based on the number of word produced in a set time period for each letter (usually one minute). The scores on the letter fluency task tend to vary between 12 and 16 for individual letter fluency trial in healthy elderly controls (Mitrushina, Boone, & D'Elia, 1999). 
3.40.2. Category Fluency
 The category fluency task involves the use of naming words that belong to a specific category offering semantic clusters based around more structured variations (e.g. the subcategories of animals by types may encompass animals usually found in a farm such as pig, cow, horse etc.) (Laine & Niemi, 1988). As mentioned, the scores are based on the number of correct words generated within a time limit provided of usually one minute. The scores on the category fluency trials such as animals were found to be on average far greater than those observed for letter fluency trials, with scores ranging from approximately 18 to 20 for healthy elderly adults aged 70 to 79 and 50 to 59 respectively (Troyer, 2000). These findings may suggest that semantic fluency clustering and switching is more efficient as the clusters in the category fluency may be more structured and offer words which are typically more practiced in our memory and are being arguably retrieved from a different store of long term memory, in comparison to the letter fluency task. 

There is evidence to suggest that the most popular categories to be used are animals, colours, fruits and cities. There have been several categories included in the verbal fluency task as subtasks of cognitive tools used for cognitive testing in dementia and also commonly in aphasia. In the Mattis Dementia Rating Scale, items found in the supermarket was used as a category (Mattis, 1988), and in the Boston Diagnostic Aphasia Examination, animals were used as the verbal fluency category (Goodglass & Kaplan, 1972). The Isaacs Set Test (IST) used colours, animals, towns and fruit which made for a useful tool in detecting change in preclinical cognitive decline which may have contributed to predicting a diagnosis of dementia (Fabrigoule et al., 1998; Isaacs & Kennie, 1973a).

The most consistent category used is animals (A. Ardila, Ostrosky-Solis, & Bernal, 2006). This may be due to the fact that it yields less cultural bias when used in other languages and the clarity of the semantic category befits all cultural paradigms for a fair measurement of category fluency. A. Ardila et al. (2006) emphasise the importance of using categories with less ambiguity with the level of difficulty being consistently low for all ages, countries and educational levels. Category fluency has traditionally been associated with activation of more temporal brain regions indicating a link with abstract reasoning and retrieval of semantic knowledge for use in memory (Mummery et al., 2000). 

Generally speaking the impairments on category fluency tasks observed in dementia patients have been of practical use in the diagnosis of Alzheimer related decline. Patients with AD tend to produce more typical, more frequent, fewer, shorter and early acquired items (Forbes-McKay, Ellis, Shanks, & Venneri, 2005). This is also the case in patients at the preclinical stage of this disease (Biundo et al., 2011c; Venneri, Gorgoglione, et al., 2011).


3.41. [bookmark: _Toc436932624]Method
3.41.1. Participants
Refer to section 5.6.1.
3.41.2. Materials
The Letters used in the Letter Fluency task were derived from the Urdu alphabet, and were based on moderate to high frequency counts according to the Urdu language. These were letters M/م (pronounced ‘meem’), N/ن (pronounced ‘noon’), R/ر (pronounced ‘ray’), (see appendix 9.8)

The category fluency task involved the use of categories which are of frequent use amongst most neuropsychological assessment tools, these were cities, animals, fruits and things people wear (see appendix 9.9). 
3.41.3. Procedure
Firstly, the category fluency task was administered in which participants were asked to name as many items (excluding proper nouns) belonging to a named category in one minute. An example was given to help the participant better understand the task requirement prior to naming the actual category. The category ‘colours’ would be used as an example. The same instructions were given to the participants for the Letter fluency task, although a different example would be given here, giving the letter ‘b/ ب’ followed by a few words starting with this letter in Urdu/Punjabi as an example.  

A stop watch was used for timing the participants and if the participants had time remaining within the minute, but were not saying anymore words, then they would be prompted to keep going until the minute was up. The final score for category and letter fluency was the sum of words produced in each category. This excluded word extensions for the letter fluency task, i.e. for words with the same route word such as ‘rest’ and ‘resting’. Moreover, in the category fluency task if a secondary category was produced such as ‘bird’ then it would not be counted unless prime examples were also produced such as, ‘chicken’. 


3.42. [bookmark: _Toc436932625]Results
The results were broken down into two sections; letter fluency and category fluency analysis. In both of the analyses no gender differences were observed.  
3.42.1. Letter fluency analysis
There was a significant difference between the age groups on total letter fluency (F (6, 122) = 4.17, p<0.001). There were differences observed between groups for letter M/ م (F (6, 122) = 3.52, p<0.001), letter N/ ن (F (6, 122) = 3.74, p<0.001) and letter R/ ر (F (6, 122) = 3.16, p<0.001).

In a further post hoc analysis using Bonferroni correction there were differences between groups 21-30, 31-40, 41-50, 51-60, 61-70 and 71-80, 80+. These differences can be seen in Table 6.15, where the participants over the age of 71 scored considerably lower on the letter fluency task. 


[bookmark: _Toc436932745]Table 6.15 Mean (SD) scores for individual letter and total letter fluency
	Age groups
	Letter M/ م
	Letter N/ ن
	Letter R/ ر
	Total Letter Fluency

	21-30
	15.70(2.72)
	14.00(1.95)
	15.45(1.54)
	45.15(5.25)

	31-40
	15.90(2.94)
	13.70(3.18)
	15.25(4.04)
	44.85(9.31)

	41-50
	15.50(3.02)
	14.45(3.14)
	15.75(3.61)
	45.70(8.65)

	51-60
	15.10(1.74)
	14.25(1.80)
	15.85(2.25)
	45.20(4.02)

	61-70
	15.05(3.61)
	13.75(2.81)
	13.55(3.59)
	42.35(9.17)

	71-80
	13.05(1.88)
	11.65(2.28)
	13.40(1.76)
	38.10(4.25)

	81+
	11.00(1.00)
	9.67(2.08)
	11.00(2.65)
	31.67(4.51)



1. Line estimation and tolerance limit analysis
The overall mean score was 43.27 (SD=6.75) with the scores ranging from 27.36 to 59.70. The variables entered into the regression model were gender, age, years of education and acculturation score. The significant predictor was years of education p<0.001), with the model being significant F (4, 122) = 10.09, p<0.001). This accounted for 50.5% of the variability in the phonemic fluency scores. 

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 36.52 for letter fluency scores. A correction grid (see Table 6.16) was derived to allow adjustments of education for new individuals performing the task. Tertiles were used for years of education in table 6.16.

[image: ]Cut-off


[bookmark: _Toc436932693]Figure 6.8 Frequency distribution of total letter fluency scores


[bookmark: _Toc436932746]Table 6.16 correction grid for letter fluency scores with adjustments based on education
	Education
	Correction

	4
	3.75

	11
	-1

	16
	-4.25


Correction score = [Raw score - ((education - 9.553) *(0.670))]

3.42.2. Category fluency analysis
There was a significant difference between the age groups on the total category fluency score (F (6, 122) = 24.53, p<0.001). There were differences observed between groups for cities (F (6, 122) = 8.78, p<0.001), animals (F (6, 122) = 24.74, p<0.001), fruits (F (6, 122) = 24.74, p<0.001) and things people wear (F (6, 122) = 20.47, p<0.001).

The main differences observed amongst the groups in a post hoc analysis using Bonferroni correction for total category fluency scores were between the age groups 21-30, 31-40, 41-50 and 51-60, 61-70, 71-80, 80+, (p<0.05). Table 6.17 shows the mean per age group and it is evident that there were small but distinctive differences, in which the younger groups outperform the older groups on all categories and in total. 

[bookmark: _Toc436932747]Table 6.17 Mean (SD) scores for individual categories and total category fluency.
	Age groups
	Cities
	Animals
	Fruits
	Things people wear
	Total Category Fluency

	21-30
	18.80(2.31)
	18.55(2.44)
	17.65(2.11)
	22.90(2.38)
	55.00(4.24)

	31-40
	17.20(3.04)
	16.35(2.76)
	15.85(2.16)
	20.75(3.68)
	49.40(6.38)

	41-50
	17.15(5.52)
	15.40(3.90)
	16.25(3.04)
	20.50(4.03)
	48.80(11.35)

	51-60
	15.25(2.73)
	12.60(3.39)
	14.85(1.84)
	17.30(2.11)
	42.70(5.940)

	61-70
	15.40(4.20)
	14.10(1.92)
	13.05(2.65)
	17.85(4.33)
	42.55(7.08)

	71-80
	12.85(2.74)
	9.25(1.48)
	11.40(2.23)
	14.50(2.09)
	33.50(3.99)

	81+
	7.00(1.00)
	8.67(1.48)
	7.33(1.53)
	14.33(2.08)
	23.00(3.46)



2. Line estimation and tolerance limit analysis
The overall adjusted mean score was 44.78 (SD=7.51) with the scores ranging from 25.42 to 59.18. The variables entered into the regression model were gender, age, years of education and acculturation score. The significant predictors were age (p<0.001) and years of education p<0.001) with the model being significant F (4, 122) = 41.12, p<0.001). These predictors accounted for 76.3% of the variability in the category fluency scores.

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 37.27 for category fluency scores. A correction grid (see Table 6.18) was derived to allow adjustments of age and education for new individuals performing the task. Tertiles were used for years of education in table 6.18.
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[bookmark: _Toc436932694]Figure 6.9 Frequency distribution of total category fluency scores


[bookmark: _Toc436932748]Table 6.18 correction grid for category fluency scores with adjustments based on age and education
	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-2
	0.25
	2.75
	5
	7.5
	9.75
	12
	14.5

	11
	-5.5
	-3.25
	-0.75
	1.5
	4
	6.25
	8.5
	11

	16
	-8
	-5.75
	-3.25
	-1
	1.5
	3.75
	6
	8.5


Correction score = [Raw score - ((age - 50.195)*(-0.471)) - ((education - 9.553) *(0.501))] 




3. [bookmark: _Toc436932626]Discussion 
The overall effect of education has been consistently reported in previous literature (A. L Benton et al., 1994; Gladsjo et al., 1999) and can be supported by findings on both letter and category fluency in this study. 

43. Letter Fluency
Education was found to be a strong predictor of performance on the Urdu version of the letter fluency task. To date, no studies have examined letter fluency in a Pakistani population in the UK. Therefore, the cut-off (36.52) established provides a useful indication for practitioners that wish to use a language task to assess executive functioning in a Pakistani patient. 

On average Pakistani participants scored between ~12 and 16 (see Table 6.15) per letter trial, which is also consistent with other literature (Mitrushina et al., 1999). This finding suggests that these Urdu letters are a proxy for English letters and can assess lexical abilities in Pakistani participants. The performance was only affected by education and spared from effects of acculturation and gender, implying that it could be a good instrument to use with less bias involved when interpreting data. 

43. Category Fluency
Age and education were strong predictors of performance on the category fluency scores in which highly educated and younger Pakistani participants scored better on all categories than older individuals. These findings do concur with other research findings that report age and education effects on category fluency performance (Mitrushina, 2005; Strauss et al., 2006). These seem to be universal factors which seem to effect performance on verbal fluency tasks overall. 
 
However, the average scores between 18 and 20 reported in the literature for elderly adults (over the age of 50) (Troyer, 2000) are considerably higher than those found in the category fluency scores in this study of ~ 11 to 16 in those aged over 50 see table (6.17). This suggests that the Pakistani population perform less well on the category fluency task compared with other research findings that have studied category fluency in White ethnic populations (Mitrushina, 2005; Strauss et al., 2006), in particularly the older age Pakistanis who also have a lower level of education which could ultimately explain these differences. This lower score might suggest a diminished lexical access as a more limited vocabulary is available to Pakistani participants. While other researchers have suggested that the ‘Animal’ category is less culturally biased (A. Ardila et al., 2006), the findings in this study on category fluency performance suggest that this category is less appropriate for elderly Pakistanis with very low levels of education. It was found that the older Pakistanis perform best on the category of ‘things people wear’ which is less commonly used in category fluency tasks (see table 6.17, which shows a smaller range between 21-30 and 80+ age groups on performance in the category of ‘things people wear’). The cut-off score established in this study on category fluency could also aid better assessment for Pakistanis that are referred for further neuropsychological assessment within memory services.  



3.44. [bookmark: _Toc436932627]Study 6: Standardisation of the confrontational naming task in a Pakistani population

3.45. [bookmark: _Toc436932628]Confrontation naming
Tasks of confrontation naming are a useful way to test word retrieval and allow the assessment of individuals’ verbal abilities. Confrontation naming tasks typically highlight the inadequacies in comprehension or communication abilities which other tasks may eradicate in their method of administration. 

The inability to identify correctly a word at one’s own will is known as dysnomia when compromised and is predominantly a syndrome associated with left temporal lobe lesions (i.e. posterior, superior temporal and inferior parietal regions) (Kreisler et al., 2000). Typical errors are associated with semantic paraphasic dissociation, where, for example, the object ‘comb’ may be replaced with the incorrect word for ‘brush’ in a naming task or letter paraphasic dissociation in which the word ‘wife’ is mistakenly referred to as ‘woof’ (Lezak, 2012). The inconsistencies associated with dysnomia are more commonly a feature of aphasic patients and usually tested through picture naming tasks such as the Boston Naming Test (Goodglass et al., 2000; Kaplan et al., 1983). Other pictorial based naming tasks include; The Category Specific Names Test (Mckenna, 1998), Iowa Famous Faces Test (Tranel, 2006), The Landmark Recognition and Naming Test (Tranel, Enekwechi, & Manzel, 2005) and the Action Naming Test (Obler & Albert, 1979). All the variations on naming picture tasks amount to the construct validity that is involved when designing a task, so the key component is allowing deficits in naming an object to prevail from the bias or confounding variables which may cause the examiner to overlook items or words used as part of our daily lives.  

Snodgrass and Vanderwart (1980) developed norms for 260 pictures according to name agreement, familiarity, image agreement and visual complexity. Ellis, Kay, and Franklin (1992) suggested a list of 60 pictures taken from the 260 norms and sorted them according to their frequency of use in the English language and in subsets of three, so each set consisted of the same number of syllables and with high, medium and low frequencies. It has been found that pictures of similarity in frequencies and items were less likely to prove discriminating upon examination of suspected early dementia patients (Bayles & Tomoeda, 1983). The failure in retrieval of naming an object has been linked with the age of acquisition of the words, often later acquired words prove more difficult to retrieve and so result in the production of a greater number of errors (Bell, Davies, Hermann, & Walters, 2000; Navarrete, Scaltritti, Mulatti, & Peressotti, 2013).

There is research to suggest that patients with dementia perform poorly on the Boston Naming Test and specifically have trouble with naming the target object often referring to its subordinate or even superordinate category (i.e. instead of saying canoe, the patient might refer to it as a boat) (Lukatela, Malloy, Jenkins, & Cohen, 1998). Patients with AD tend to have lexical and semantic retrieval deficits so upon analysis of their errors there is evidently some diagnostic value to be added to a neuropsychological battery by the inclusion of a visual confrontational naming task. There are impairments observed which are ubiquitous up to moderate to severe stages of AD on naming tasks to allow differentiation from healthy aged matched controls (Testa et al., 2004). There are also impairments noted in vascular dementia cases in which patients perform less well than healthy controls and have difficulties with category and phonological inhibition so they find it difficult to name target objects even when cues are given (Laine, Vuorinen, & Rinne, 1997). 

There are fewer age related discrepancies, until age 60. After this target age more variability in performance can be observed and greater standard deviations are observed on test scores on the Boston Naming Test (Lezak, 2012). Furthermore, education has been found to be a predictor of the performance on naming tasks, especially amongst the elderly, whereas gender differences are less commonly reported (Randolph, Lansing, Ivnik, Cullum, & Hermann, 1999; Strauss et al., 2006). 



3.46. [bookmark: _Toc436932629]Method
3.46.1. Participants
Refer to section 5.6.1
3.47. [bookmark: _Toc436932630]Materials
The confrontational naming task included high, medium and low frequency like drawing of both living and non-living objects taken directly from the standardised version by Snodgrass and Vanderwart (1980), see Table 6.19 (see appendix 9.10). The image agreement frequencies were derived from the original study, in which participants were asked to judge how close the picture presented to them represented their mental image of the object. They were given a named object prior to the experimenter displaying the picture, after which they rated the image on a scale of 1 (low image agreement) to 5 (high image agreement). The items selected were easily translated to Urdu. The items were also printed onto white sheets of A5 sized paper, which were assembled with a binder to appear as a small booklet for easier administration. This task took no longer than 10 minutes approximately to complete.

[bookmark: _Toc436932749]Table 6.19 Images used in this experiment (image agreement frequencies) taken directly from the original standardised images by Snodgrass and Vanderwart (1980)
	High
	Medium
	Low

	Living
	Non Living
	Living
	Non Living
	Living
	Non Living

	Horse 
(117)
	Book 
(193)
	Dog
 (75)
	Bed 
(127)
	Chicken (37)
	Iron 
(43)

	Foot 
(79)
	Car 
(274)
	Tree (59)
	Watch 
(81)
	Leaf 
(12)
	Scissors 
(1)

	Eye
(122)
	House 
(591)
	Nose (60)
	Gun 
(118)
	Monkey 
(9)
	Hat 
(56)



3.47.1. Procedure
The participants were presented with each image in an A5 sized booklet, they were asked to give the name of each item. For the purpose of this study the participants were asked to name the items in Urdu/Punjabi. One point was given for every correctly named item. The highest obtainable score was 18. Any items named correctly in English were not included in the final score. The items were presented in random order. 

3.48. [bookmark: _Toc436932631]Results
There was no significant difference between genders in any of the analysis in this section. There was a significant difference between age groups on the confrontational naming task score, (F (6, 122) = 6.63, p<0.001). In a further post hoc analysis using the Bonferroni correction, the differences emerged between 21-30, 31-40, 41-50, 51-60, 61-70 age groups and 71-80, 80+ age groups, in which individuals over the age of 71 scored lower on average than individuals aged less than 70. This discrepancy can be observed in Table 6.20 more clearly. 

[bookmark: _Toc436932750]Table 6.20 Mean (SD) score on the confrontational naming task
	Age groups
	Confrontational naming

	21-30
	17.85(0.37)

	31-40
	17.60(0.60)

	41-50
	17.80(0.41)

	51-60
	17.80(0.41)

	61-70
	17.70(0.47)

	71-80
	16.85(1.14)

	81+
	16.67(1.53)















3.48.1. Line estimation and tolerance limit analysis

The overall adjusted mean score was 17.69 (SD=0.76) with the scores ranging from 14.15 to 18. The variables entered into the regression model were gender, age, education and acculturation. The significant predictor was education (p<0.05), with the model being significant, (F (4, 122) = 5.169, p<0.001). This accounted for 38.6% of the variability in the confrontation naming scores.

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 16.57 for confrontational naming scores. A correction grid (see Table 6.21) was derived to allow adjustments for education for new individuals performing the task. Tertiles were used for years of education in table 6.21.

[image: ]Cut-off


[bookmark: _Toc436932695]Figure 6.10 Frequency distribution of scores on the confrontational naming task


[bookmark: _Toc436932751]Table 6.21 correction grid for confrontational naming scores with adjustments based on education
	Years of Education
	Correction

	4
	1.5

	11
	-0.5

	16
	-2


Correction score = [Raw score - ((education - 9.553) *(0.287))] 





3.49. [bookmark: _Toc436932632]Discussion
The cut-off score observed in this study was 16.57 and significantly predicted by education. The results are also in line with other research, which report education effects on performance on the confrontational naming tasks (Randolph et al., 1999; Strauss et al., 2006).This task was not affected by age or acculturation score and therefore could be considered a culturally free test of executive functioning. 

Although no age effects were observed on the confrontation naming task in Urdu, there have been some studies to suggest the opposite and in fact show a very strong effect of age, and no educational effect (as found in this study) (Tsang & Lee, 2003). It is evident that the ability to name an object relies on semantic and phonological processing (Papagno & Capitani, 2001), functions that are predominantly implied in frontal and temporal regions for executive functions and retrieval of information from memory stores. These abilities decrease with age and thus, performance on tasks such as the confrontation naming are amongst those which show greater decline in older adults than in younger people. However, some researchers suggest that the decline in naming abilities with age could be multifactorial, and therefore could be less prominent in this study (Tsang & Lee, 2003). 

It could also be that no age effect was observed due to the items being relatively easy to name, so perhaps future studies could build on the number of items to test and also a larger study sample could also increase the reliability of the results and accuracy of the cut-off observed. There is also less variability in performance on the task between the age groups which is not in line with previous findings that suggest greater differences in performance in the older age individuals (i.e. 60 and over) (Lezak, 2012). However, more research is required in the older age groups to be able to identify any further discrepancies. Nonetheless, this task would be a useful indicator of cognitive decline amongst elderly Pakistani patients as there are currently few tests that are clinically available. Adjusting scores using line-estimation and tolerance limit analysis is also an effective way to control for the influence of education in the present study.  

3.50. [bookmark: _Toc436932633]Visuoconstructive Abilities and Attention
Visuoconstructive abilities involve the synchronization of fine motor skills with visuospatial abilities. Visuoconstructive abilities are usually assessed with copying of geometric figures, this also involves looking at the individual’s ability to plan and organize the figure drawing. Often, people with dementia who show impairment in visuoconstruction or visuospatial abilities have difficulties in carrying out daily tasks that may involve driving, writing and general arithmetic that can interfere with management of ones finance. Attention is probably one of the most widely assessed function in neuropsychology and when impaired is usually caused by a deficit in another function. An aspect that is focused on for many dementia patients in a clinical context is the ability to remain focused during a task; this often involves tasks of memory, executive function and visuoconstruction or visuospatial abilities. A popular task that has been used in assessing visuoconstruction in neuropsychology is the Visuoconstructive Apraxia Test (Bender, 1938c; Hutt, 1985; Lezak, 2012). The digit cancellation is a test which looks at both attention and visuospatial abilities and can offer a useful clinical indicator for cognitive impairment for patients with dementia. 
3.51. [bookmark: _Toc436932634]Study 7: Standardisation of the digit cancellation task in a Pakistani population

3.52. [bookmark: _Toc436932635]Digit Cancellation 
There is evidence to suggest that cancellation tests assess attentional functioning in patients with stroke, traumatic brain injury and Alzheimer’s disease (AD) (Bailey, Riddoch, & Crome, 2004; Geldmacher, Doty, & Heilman, 1995; Hatta, Yoshizaki, Ito, Mase, & Kabasawa, 2012). The task requires the individual to cross out the target number/letter/symbol which has been interspersed amongst a series of different numbers/letters/symbols. The stimuli are usually presented in rows and scores are based on the number of errors made and omissions which occur. This task can be administered timed or untimed. 

There are many variations of the cancellation test, these include; Star Cancellation (Halligan, Cockburn, & Wilson, 1991; Wilson, Cockburn, & Halligan, 1987), Test of Visual Neglect also known as Line Crossing (Albert, 1973; Wilson et al., 1987), Two and Seven Test (Ruff, Evans, & Light, 1986; Ruff, Niemann, Allen, Farrow, & Wylie, 1992), Bells Test (Test Des Cloches) (Gauthier, Dehaut, & Joanette, 1989), Balloons Test (Edgeworth, Robertson, & McMillan, 1998) and the Behavioural Inattention Test (Diller et al., 1974), based on a shorter Letter Cancellation task (Halligan et al., 1991; Wilson et al., 1987).

There have been very few studies on cancellation tasks looking at the effect of ethnicity. The effects of age and education are more profound when it comes to research studies on cancellation tasks. Della Sala et al. (1992) suggested that performance on the cancellation task gets worse with increasing age and the completion time becomes longer with advancing age. This finding has been supported by Geldmacher and Riedel (1999a). Della Sala et al. (1992) also found that patients with AD took longer and showed signs of slow scanning as they seemed to be looking but not spotting the target stimuli in their timed digit cancellation task. Education has also been found to be a significant predictor of cancellation performance, yielding better and more accurate scores in people with greater number of years of education (Brucki & Nitrini, 2008; Rosselli, Ardila, & Rosas, 1990). There are many areas which have been overlooked in research in terms of the variance which cannot be explained by the demographic variables of age, gender and education quite often when studying cross cultural differences in test performance. With regards to the digit cancellation, there is some unexplained variance when it comes to studying the influence of culture bound cognitive strategies, for example in Arabic or Urdu speaking people they read from right to left which could influence the error pattern on cancellation tasks of digits or letters (Geldmacher & Alhaj, 1999). 
3.53. [bookmark: _Toc436932636]Method
3.53.1. Participants
Refer to section 5.6.1.
3.53.2. Materials
The digit cancellation task was translated and modified using Arabic numbers, which are predominantly understood by Urdu/Punjabi speakers. They are also the same numbers used in the Quran, which was useful for many of the older adults who did not have a formal education in Pakistan, but did have Islamic education of up to 5 years. Each Matrice trial consisted of 2 practice rows and 11 assessed rows (10 Arabic numerals assigned to each row). In the first matrice trial the target number was 5 (٥ - in Arabic), in the second the target numbers were 2 and 6 (٢, ٦ – in Arabic) and in the third matrice trial the three target numbers were 1, 4 and 9 (١, ٤ and ٩ – in Arabic). There were 10 targets in matrice 1, 20 in matrice 2 and 30 in matrice 3, for a maximum digit cancellation score of 60 overall (see also appendix 9.7). 
3.53.3. Procedure
The participant was asked to mark or cross out all the target numbers from all the rows in each matrice. They were timed using a stop watch after the two practice rows were completed. During the practice rows, participants were corrected where false alarms or omissions were made. The participants were advised to work as quickly and accurately as possible. 
3.54. [bookmark: _Toc436932637]Results
3.54.1. Execution time analysis 
A one way ANOVA was carried out also for the time it took to complete each matrice (in seconds). There were significant differences between all 7 age groups (see Table 6.22) for matrice 1 (F (6, 122) = 53.99, p<0.001), 2 (F (6, 122) = 26.30, p<0.001) and 3 (F (6, 122) = 24.93, p<0.001).    

 
[bookmark: _Toc436932752]Table 6.22 Mean (SD) execution time (S) on each Matrice of the digit cancellation
	Age groups
	Matrice 1
	Matrice 2
	Matrice 3

	21-30
	11.25(2.62)
	23.77(5.23)
	40.85(5.00)

	31-40
	11.45(3.40)
	22.03(6.28)
	37.64(6.91)

	41-50
	11.57(4.08)
	22.46(6.43)
	40.27(5.16)

	51-60
	17.03(3.49)
	31.31(4.44)
	46.17(7.44)

	61-70
	14.99(3.80)
	28.57(8.08)
	48.88(8.21)

	71-80
	25.61(1.91)
	40.98(5.24)
	58.41(4.84)

	81+
	27.03(2.31)
	46.62(14.41)
	56.41(6.89)












In a further post hoc analysis using Bonferroni correction the differences for matrice 1 and 2 were between age groups 21-30, 31-40, 41-50 and 51-60, 61-70, 71-80, 80+ (p<0.05). For matrice 3 the differences were between 21-30, 31-40, 41-50, 51-60, 61-70 and 71-80, 80+ age groups, (p<0.05).
3.54.2. Cancellation score
No gender differences were observed in the analysis carried out. Table 6.23 shows the differences between the age groups on their average performance on the cancellation task. In a one way ANOVA, there were significant differences observed between the groups for cancellation score (F (6, 122) = 20.58, p<0.001), false alarms (F (6, 122) = 10.25, p<0.001) and omissions (F (6, 122) = 20.58, p<0.001). 
 
[bookmark: _Toc436932753]Table 6.23 Mean (SD) performance on digit cancellation scores, false alarms and omissions per age group.
	Age groups
	Cancellation Score
	False Alarms
	Omissions

	21-30
	58.5(1.40)
	0.25(0.72)
	1.5(1.40)

	31-40
	57.35(2.30)
	0.1(0.31)
	2.65(2.30)

	41-50
	57.45(2.31)
	0.1(0.31)
	2.55(2.31)

	51-60
	55.95(2.95)
	0.3(0.57)
	4.05(2.95)

	61-70
	54.15(2.68)
	0.6(0.82)
	5.85(2.68)

	71-80
	51.85(2.03)
	1.35(1.46)
	8.15(2.03)

	81+
	49.67(5.69)
	3(1.73)
	10.33(5.68)












Further post hoc analysis was carried out using Bonferroni correction for age groups. For digit cancellation scores, the difference in performance was mainly between ages 21-50 and 51-80+ groups, (p<0.05). As for false alarms, the differences were between 21-30 and 71-80/80+, 31-40 and 71-80/80+, 41-50 and 71-80/80+, 51-60 and 71-80/80+,  and 61-70 and 71-80/80+,  age groups (p<0.05), in which the oldest adult age group (71-80+) produced more false alarms than the younger and middle aged adults (21-70 year age groups). Moreover, in the post hoc analysis for omissions produced per age group, the differences were observed between 21-50 and 51-80+ age groups (p<0.05).

3.54.3. Line estimation and tolerance limit analysis
The overall adjusted mean score for the digit cancellation score was 54.78 (SD=7.44) with the scores ranging from 36.36 to 60. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.001), education (p<0.01) and acculturation (p<0.01) with the model being significant, (F (4, 122) = 34.206), p<0.001). These predictors accounted for 73.3% of the variability in the digit cancellation scores.

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 47.34 for the digit cancellation score. A correction grid (see Table 6.24) was derived to allow adjustments for age, education and acculturation score for new individuals performing the task. Tertiles were used for years of education in table 6.24.
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[bookmark: _Toc436932696]Figure 6.11 Frequency distribution of cancellation scores



[bookmark: _Toc436932754]Table 6.24 correction grid for the digit cancellation score with adjustments based on age, education and acculturation
	Acculturation
	Years of Education
	Years of Age

	
	
	40
	45
	50
	55
	60
	65
	70
	75

	14
	4
	-11.75
	-7.5
	-3.5
	0.75
	5
	9.25
	13.5
	17.75

	27
	4
	-6
	-1.75
	2.5
	6.5
	10.75
	15
	19.25
	23.5

	36
	4
	-2
	2.25
	6.5
	10.5
	14.75
	19
	23.25
	27.5

	14
	11
	-14
	-9.75
	-5.5
	-1.5
	2.75
	7
	11.25
	15.5

	27
	11
	-8.25
	-4
	0.25
	4.5
	8.5
	12.75
	17
	21.25

	36
	11
	-4.25
	0
	4.25
	8.5
	12.5
	16.75
	21
	25.25

	14
	16
	-15.75
	-11.5
	-7.25
	-3
	1.25
	5.5
	9.75
	14

	27
	16
	-10
	-5.75
	-1.5
	2.75
	7
	11.25
	15.5
	19.75

	36
	16
	-6
	-1.75
	2.5
	6.75
	11
	15.25
	19.5
	23.75


Correction score = [Raw score - ((age - 50.195)*(-0.845)) - ((education - 9.553) *(0.317)) - ((acculturation – 25.220)*(-0.445))] 

3.55. [bookmark: _Toc436932638]Discussion
The cancellation score was affected by age, education and acculturation. The raw scores should be adjusted to account for the effect of these variables prior to interpreting individual performances. The findings observed in this study on education and age also confirm those findings reported by Della Sala et al. (1992), in which highly educated and younger individuals perform better on digit cancellation tasks (Brucki & Nitrini, 2008; Rosselli et al., 1990). 

There were more false alarms across the matrices in the older age individuals on this task, particularly in the 71-80 and over age groups (see Table 6.23). These age groups took longer also to complete across the three matrices (see Table 6.22) in comparison to the younger age participants, these findings are in line with other research findings on this task (Geldmacher & Riedel, 1999c; Lowery, Ragland, Gur, Gur, & Moberg, 2004; Scuteri, Palmieri, Lo Noce, & Giampaoli, 2005). Nonetheless, there are studies which report no effect of age in the number of false alarms which do not coincide with the findings from this study (Uttl & Pilkenton-Taylor, 2001), perhaps the effect is multifactorial and warrants more data for further investigation. However, the findings from this study are in concordance with findings from Byrd, Jacobs, Hilton, Stern, and Manly (2005), who observed lower educated older individuals made more errors on items with differing geometric shapes.  

While there are several normative cancellation tasks available, there are no normative data available for the Pakistani population on this task. The cut-off derived was 47.34 which may provide a useful guideline for clinicians using the Urdu/Arabic version of this test. 



3.56. [bookmark: _Toc436932639]Study 8: Standardisation of the visuoconstructive apraxia test in a Pakistani population

3.57. [bookmark: _Toc436932640]Visuoconstructive apraxia
Constructional abilities are based on a combined effort of motor response and visuoperception. Constructional tasks vary in their level of difficulty and their role in cognitive functional abilities. Scores on constructional tasks offer very little information about the abilities of a patient. However, careful observation of how a patient performs on this task as well as their approach to task execution is important to distinguish the contributions of perceptual or spatial deficits, or even attentional, motor planning and organisational impairments. The use of more complex constructional tasks generally fails to identify specific deficits. Simple and straightforward tasks tend to serve as practical screening tools for general cognitive decline, possibly due to their multidimensional strains. A quintessential example is the Clock Drawing Test (Battersby, Bender, Pollack, & Kahn, 1956; Borod, Goodglass, & Kaplan, 1980), a supposedly simple drawing test which relies on multiple cognitive demands, proven to be useful, particularly when screening for dementia (Brodaty & Moore, 1997; Riedel, Klotsche, Forstl, Wittchen, & Grp, 2013).

Drawing tasks have attained a fundamental position in neuropsychological assessment, predominantly due to the speed and ease of administration and their sensitivity to several deficits. Commonly in drawings of patients with hemispatial inattention there tends to be an oversight of details of the drawing on the side opposite to the lesion, often completely drawing the entire object on the same side as the lesion (Behrmann & Plaut, 2001; Colombo, Derenzi, & Faglioni, 1976). Several tests have been developed in order to assess visuospatial abilities in patients with brain lesions. One example is the Bender-Gestalt Test (Bender, 1938a; Hutt, 1985). The Bender-Gestalt Test was one of the first to study drawings that consisted of nine designs to establish the tendency of the perceptual system to classify visual stimuli into configurational wholes (Gestalten). The test was initially aimed at looking at the drawing abilities in children and was named the Visual Motor Gestalt Test, which was standardised based on a sample of 800 children aged 4-11 (Bender, 1946). 

Constructional apraxia is defined as an acquired deficit in the ability to reproduce spatial relations in the absence of any movement impairment (Hécaen & Albert, 1978). Often patients with constructional apraxia perform poorly on tasks that involve drawing or arranging sticks or blocks. The study of constructional apraxia is quite complex to examine as the impairments observed may be due to visuospatial perception failure (Arena & Gainotti, 1978), motor impairment skills or executive functions related to planning and organising which causes huge overlap and confusion when diagnosing brain damaged patients (Serra et al., 2014).  Therefore, AD is a progressive, multi-focal disease in which constructional praxis skill decline is seemingly more complex than in cases of discrete lesions affecting distinct functions. There is evidence to support the idea of there being differences in patients with dementia with findings of  qualitative differences with more subjectivity in the errors observed in drawings in comparison to patients with focal brain lesions (Moore & Wyke, 1984; Ober, Jagust, Koss, Delis, & Friedland, 1991). Breakdown of copying of visuoconstructive drawing is often observed very early in the progress of neurodegeneration seen in AD (Sandyk, 1994).

There are several designs used in the drawing tasks for constructional apraxia, often diamonds, squares, circles and cubes are used (Nielson, Cummings, & Cotman, 1996; A. D. Smith & Gilchrist, 2005). Smith Gilchrist (2005) point out that children have difficulties in drawing oblique lines and related this to their findings that patients showing constructional apraxia often made more errors and showed more difficulty in producing angles with lines of vertical and horizontal orientations. They suggested that their abilities were in fact reverting back to how they would have drawn as children. There is also some evidence to suggest that older adults in their late 60’s or early 70’s show a decrement in performance on the Bender-Gestalt Test (Lacks & Storandt, 1982), although these differences are minimised in the Hutt’s (Hutt-Briskin) system of scoring (Murray, 2001).



3.58. [bookmark: _Toc436932641]Method
3.58.1. Participants
Refer to section 5.6.1.
3.58.2. Materials
The test consisted of 8 trials (the 1st being a practice trial) of copying different geometrical figures (items). Table 6.25 lists the different items in order of administration. The geometrical figures become more difficult to draw towards the end of the test. Each trial was presented on an A4 sheet of paper (the page was divided by a black line). In the top half there were the images (as seen in table 6.25) and in the bottom half there was space for copying the images. The items were enlarged to A5 settings and were printed in black ink on a white background. 

Each item was scored according to its orientation, position, accuracy and size of the copy. A maximum score of 14 was obtainable for the test, with trial one not accounting for any points. 


[bookmark: _Toc436932755]   Table 6.25 Items displayed per trial as part the visuoconstructive apraxia test
	Order of administration/Trial
	Number of items/points available
	Image

	1 (Practice)
	2 items (0 points)
	[image: ]

	2
	1 Item (2 points)
	[image: ]

	3
	1 Item (2 points)
	[image: ]

	4
	3 Items (2 points)
	[image: ]

	5
	3 Items (2 points)
	[image: ]

	6
	1 Item (2 points)
	[image: ]

	7
	1 Item (2 points)
	[image: ]

	8
	1 Item (2 points) 
	[image: ]


3.58.3. Procedure
Participants were instructed to copy each item from the space above in the space provided below. They were given a pencil or pen (black coloured ink) to draw the items, and were instructed to do so to the best of their abilities. They were told to cross out any mistakes (which were not included in the scoring procedure afterwards). Each participant was given as long as they required for the completion of the task and no restrictions were applied for time taken to complete each drawing; participants were advised to draw them as accurately as possible.  

3.59. [bookmark: _Toc436932642]Results
No gender differences were observed in the analysis carried out for this test. There were differences between age groups on the total test score, (F (6, 122) = 49.72, p<0.001). In a post hoc analysis using a Bonferroni correction, the differences emerged between 21-30, 31-40, 41-50 and 51-60, 61-70, 71-80, 80+, (p<0.05), in which the younger and middle aged adults performed better on average than the older groups, (see Table 6.26).

[bookmark: _Toc436932756]Table 6.26 Mean (SD) scores on the visuoconstructive apraxia test per age group.
	Age groups
	Visuoconstructive apraxia 

	21-30
	13.80(0.41)

	31-40
	13.75(0.55)

	41-50
	13.20(0.62)

	51-60
	11.90(1.68)

	61-70
	12.00(1.45)

	71-80
	8.85(0.75)

	81+
	8.67(3.79)



3.59.1. Line estimation and tolerance limit analysis
The overall mean score was 12.07 (SD=4.07) with the scores ranging from 1 to 14. The variables entered into the regression model were gender, age, education and acculturation. The significant predictors were age (p<0.001) and education (p<0.01), with the model being significant, (F (4, 122) = 49.015), p<0.001). These predictors accounted for 79% of the variability in the visuoconstructive apraxia scores.

A correction formula was used to adjust individual participant scores to account for the effect of significant predictors. Tolerance limit analysis defined a cut off score of 8.00 for visuoconstructive apraxia scores. A correction grid (see Table 6.27) was derived to allow adjustments for age and education for new individuals performing the task. Tertiles were used for years of education in table 6.27.
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[bookmark: _Toc436932697]Figure 6.12 Frequency distribution of scores on the visuoconstructive apraxia test.



[bookmark: _Toc436932757]Table 6.27 correction grid for visuoconstructive apraxia scores with adjustments based on age and education
	Years of Education
	Years of Age

	
	40
	45
	50
	55
	60
	65
	70
	75

	4
	-4.75
	-1.5
	1.5
	4.5
	7.75
	10.75
	13.75
	17

	11
	-6.75
	-3.5
	-0.5
	2.5
	5.75
	8.75
	11.75
	15

	16
	-8.25
	-5
	-2
	1
	4.25
	7.25
	10.25
	13.5


Correction score = [Raw score - ((age - 50.195)*(-0.617)) - ((education - 9.553) *(0.286))]

3.60. [bookmark: _Toc436932643]Discussion
The visuoconstructive apraxia score was significantly predicted by age and education and yielded a cut-off score of 8. Smith Gilchrist (2005) suggested that difficulties with oblique line drawing can be characteristic of patients who showed constructional apraxia and they related this to how children sometimes show difficulties in drawing angles or three-dimensional shapes. This was a finding observed in this study amongst elderly healthy Pakistanis, who showed difficulties on drawing angles and the cube shape in particular. However, other research findings suggest that elderly individuals (60 years of age and over) show decreased performance on tasks of complex figure drawings on the Bender-Gestalt Test (Lacks & Storandt, 1982). 

There is no normative data (to my knowledge) available for a Pakistani population on this task. This instrument would be useful for practitioners as there are no language barriers that would prevent the administration of this task. The instructions are relatively straight forward for many Pakistanis and given that there was no significant effect of acculturation, the task can be considered culturally appropriate for use amongst elderly Pakistani patients. The younger age groups perform much better than older age groups, but again, this could be a factor of the familiarity with the testing conditions that many older Pakistanis will not be accustomed to (Agranovich & Puente, 2007; Alfredo Ardila et al., 1994). Therefore, accounting for age and education is an important step before interpreting individual performance.



3.61. [bookmark: _Toc436932644]Conclusion: Neuropsychological tests
The cut off scores obtained as per studies 1 to 8 and their significant predictors are displayed in table 6.28 along with the cut off scores obtained in studies 1 and 2 of chapter 5.

[bookmark: _Toc436932758]Table 6.28 The Battery of Neuropsychological Tests (BNT) including the cut offs and their predictors.
	Neuropsychological Test
	
	Cutt Off
	Predictors

	UMMSE
	
	23.33
	A, E

	RMMSE
	
	19.96
	A, E

	Confrontation Naming
	
	16.57
	E

	Total SCEB
	
	15.21
	A, E

	Rey’s Complex Figure
	 Copy
	23.30
	A, E, AS

	
	Delay
	7.02
	A, E, AS

	Verbal Fluency
	Category
	37.27
	A, E

	
	Letter
	36.52
	E

	Digit Span
	Forward
	1.77
	A, E

	
	Backward
	1.08
	A, E

	Digit Cancellation
	
	47.34
	A, E, AS

	Visuoconstructive Apraxia Test
	8.00
	A, E

	Logical Memory
	Immediate
	11.11
	A, E, AS

	
	Delay
	17.15
	E


E (Years of Education), AS (Acculturation Score), A (Age)

Education was the strongest predictor of cognitive performance in Pakistanis and cut offs reflect this in studies 1 to 8. These findings are line with other studies which have shown that education is a strong predictor of performance on neuropsychological tests (Campos, Almeida, Ferreira, Martinez, & Ramalho, 2013; Guerrero-Berroa et al., 2014; Lannoo & Vingerhoets, 1997; Piccinin et al., 2013; Roselli et al., 2009; Wiederholt et al., 1993). It seems that accounting for education is important even for modified versions of memory tasks for a Pakistani population in the UK. Age and education were significantly correlated (-0.77, p<0.001) as were age and acculturation (-0.89, p<0.001), which could imply that these factors are entwined in a synergy of demography which affects performance on cognitive tasks in Pakistanis in the UK.

Age was the second most common predictor after education. Age differences were generally reported between the younger adults (21-50) and older adults (51-80+) on most cognitive tasks, in which the younger age groups outperformed the older age groups. The implication one could draw from the age effect is that the younger adults are again more familiar with testing procedures than the older adults in this sample of Pakistani participants. The third most common predictor was the acculturation score. The acculturation score was able to predict significantly scores on the Rey-O delay and immediate scores, digit cancellation and Logical memory immediate recall. There is a growing problem in neuropsychological standardisation studies, in which populations are becoming more diverse and so it is highly important to include all age groups and to constantly update these norms with 2nd and 3rd generation Pakistani samples (Maruta, Guerreiro, de Mendonca, Hort, & Scheltens, 2011). 

The observations made in these studies cannot be seen as the gold standard for cognitive performance for all Pakistanis living in the UK. The data collected in these studies, however, offer reference data for groups of variable age, educational level with equal numbers of males and females and represents a credible enough study to be of use by clinical neuropsychologists, GPs and Neurologists. It must also be noted that within the current Pakistani population in the UK there are fewer individuals who are 80 years of age and over, which made data collection for this particular group challenging, but this is also representative of the current demographic of this population in the UK. In the context of the UK dementia strategy outlined in 2009, there is a greater push towards giving individuals the right to a diagnosis which means increasing awareness and making the health care systems more practical and accessible for all groups. Awareness and accessibility to support services can be made by increasing assessment instruments for use in various different ethnic groups, complying with the targets set out in the dementia strategy.  

Studies 1 to 8 are the first attempt (to my knowledge) at collecting normative data for neuropsychological tests for Pakistanis living in the UK. These are invaluable means of assessing mental abilities of patients that reside in the UK that are especially from the Pakistani community. In light of the demographic variables considered, and the cut offs obtained there is more scope for research on this community to identify neuropsychological patient profiles. This will require an ongoing collection of data to enlarge the normative sample, and more importantly validation of these tests in patient populations. The collection of patient data will also provide possibilities for differential diagnosis of dementia and other related neurocognitive dysfunction. Pakistani Patient data were collected using the BNT from studies 1 to 8 in this chapter and studies 1 and 2 from chapter 5 and will be considered in the next chapter in a validation study carried out with a small case series of patients referred to the memory clinic.     


[bookmark: _Toc436932645]Chapter 7: Case series analysis
3.62. [bookmark: _Toc436932646]Study 1: Validation of cut-offs in a clinical population
Validating neuropsychological tools is important for the purpose of tracking change over time in the case of a possible abnormal cognitive decline. Particular efforts have been made to track these changes with as much sensitivity and specificity in AD. There are several tests of language, attention, memory, visuospatial processing, reasoning and problem solving with which it is possible to carry out a comprehensive assessment and obtain a neuropsychological profile of individual cognitive abilities. Decades of clinical trials and methods have failed to devise tests with 100 percent sensitivity and specificity for detecting change especially at an early stage of a neurodegenerative process leading to dementia. This issue is even more problematic in the assessment of a population which is multicultural. This is detrimental to the accuracy of sensitivity and specificity measures of neuropsychological tests used in the assessment of cognitive abilities in ethnic minorities when referred to memory clinics.

Several studies have developed cut-off sores for neuropsychological instruments aimed to establish an abnormal decline in a clinical population, especially in AD or in MCI patients in which tasks were designed to assess language, attention and memory deficits (Alegret et al., 2013; O'Bryant, Duff, Fisher, & McCaffrey, 2004). Forbes-McKay and Venneri (2005) established a very modest instrument that could detect subtle language impairments at an early stage of AD and distinguish their performance on a complex version of an oral and written picture description task. They recruited 240 healthy volunteers for their normative study in which they found age and education were significant predictors on performance on some aspects of the picture description task. Once cut-off scores were obtained using tolerance limit analysis, 30 patients were recruited that had a diagnosis of minimal to moderate probable AD and their performance on each cut-off score of the task was carried out. They found that overall >70% of AD patients performed below cut off on scales that measured semantic processing skills in a complex version of the task and concluded that prospective analysis of performance on a picture description task could be useful to detect subtle language impairments caused by AD, even at the early stage of the disease. 

Other studies as mentioned in chapter 5 that looked at validation of the SCEB have demonstrated the possibility to differentiate patients as MCI converters and non-converters as well as AD from healthy controls (Robert, Schuck, Dubois, Olie, Lepine, Gallarda, Goni, Troy, & Investigators, 2003). They were able to establish relatively good sensitivity and specificity rates in their studies, although one limitation for their studies was to increase sample sizes for more accurate rates. Therefore it is important to understand that a large enough sample size is required for a more credible validity study.   

Validation in these studies involved being able to classify patients as either probable AD or MCI and moderate AD and thus providing better specificity and sensitivity rates for neuropsychological tasks. The elements of validation are very simple, and if a task achieves high rates of sensitivity and specificity, it is deemed ecologically valid and thus could be replicated in other clinical populations (Fang et al., 2014; Park et al., 2014). Few studies have explored the validity of neuropsychological instruments in a Pakistani clinical population. 

3.63. [bookmark: _Toc436932647]Aim
The aim of this study was to validate the newly established cut offs in a clinical population and test their usefulness in identifying abnormal from normal ageing performance in patients referred to a memory clinic for functional cognitive decline.  
3.64. [bookmark: _Toc436932648]Hypothesis
We hypothesised that the use of the newly established cut-offs of the battery of neuropsychological tests would be able to identify those Pakistani patients who have an abnormal cognitive decline and rule out the presence of any aging problems. 


3.65. [bookmark: _Toc436932649]Method
3.65.1. Participants
8 Pakistani patients (7 female, 1 male) were tested using the newly established battery of neuropsychological tests (BNT). The Patients were referred to the memory clinics because of cognitive complaints but these patients had no prior diagnosis of dementia. 
3.65.2. Materials
The BNT described in chapter 6 was used and administered according to the administration procedure described for each individual test in that chapter (sections 6.5.3, 6.8.3, 6.11.3, 6.16.3, 6.19.3, 6.23.1, 6.28.3 and 6.31.3). 
3.65.3. Procedure
Upon first attendance at the memory clinic, an extensive patient history was obtained (with the help of the patient carer, usually a son/daughter, or daughter in law). Most of the patients attended the clinics twice in order to complete the battery of neuropsychological tests. The clinical history taking formed the first part of the consultation and the second part consisted of the administration of the BNT. The whole consultation lasted approximately 2-3 hours (spread over the course of 2 days). See sections 5.7.4, 6.7.3, 6.10.3, 6.13.3, 6.16.3, 6.20.1, 6.23.3, 6.26.3 and 6.29.3 (refer to studies 2-11). 

3.66. [bookmark: _Toc436932650]Results
Based on table 6.29 the cut offs obtained for the BNT were used to validate individual patient profiles in a case series analysis. Each patients performance was adjusted based on the relevant demographic variables that were found to be significant (see table 6.29) and cut off-scores (established in Chapter 5 and 6) were used to identify those patients with abnormal cognitive decline. A comparison of patients pre-adjusted and post-adjusted scores was done and will be discussed for each individual patient in a neuropsychological profile analysis of their scores. Each case study will be presented with a brief clinical history and patients’ cognitive performance on the BNT.  



[bookmark: _Toc436932759]Table 7.1 Key of abbreviations for neuropsychological tests
	Key: Abbreviations

	DS
	Digit Span

	Rey-O
	Rey’s Complex Figure Test

	DC
	Digit Cancellation

	CN
	Confrontation Naming

	SCEB
	Short Cognitive Evaluation Battery

	LF
	Letter Fluency

	CF
	Category Fluency

	VA
	Visuoconstructive Apraxia

	LM
	Logical Memory



[bookmark: _Toc436932760]Table 7.2 Patients individual age, years of education and acculturation score together with the mean and standard deviation (SD) of each variable
	Patient
	Age
	Education
	Acculturation

	1
	65
	6
	20

	2
	61
	3
	13

	3
	58
	8
	22

	4
	64
	4
	12

	5
	58
	5
	15

	6
	61
	4.5
	15

	7
	62
	3
	14

	8
	56
	13
	31

	Mean (SD) 
	60.63 (2.47)
	5.81 (2.39)
	17.75 (4.94)


3.66.1. 
Case Study: Patient 1 
[bookmark: _Toc436932761]Table 7.3 Patient 1 Demographics
	Age
	65

	Years of Education
	6

	Gender
	Female

	Country of Birth
	Pakistan

	Migration Year
	1969

	Children: Male
	1

	Children: Female
	2



3.66.1.2.1. Clinical History
This patient came accompanied by her son. She was able to provide some background history and some details of her family and personal medical history with some support from her son. She attended Islamic schooling in Pakistan, where she studied religious education (i.e. learning to read the Quran). Her education spanned across 6 years approximately. After her schooling, she stayed at home and married at age 17. Her husband was a manual laborer. She moved to England, although was unable to recall precisely the date and she claimed it was when she was in her early 20’s. She has one son and two daughters and was able to name them accurately, including the grandchildren (one boy and two girls). Her husband passed away in 1987 and she has always remained a housewife and looked after her family. 

In her original family, her father passed away at approximately age 60 and was a police officer. He died of a heart attack. Her mother is still alive and she is in her mid-90s. She has high blood pressure and dementia, although only recently they have noticed this and she has probably vascular related dementia (as they were not sure what type it was simply because they were not sure of the different causes). The patient’s paternal uncle had problems of forgetfulness in his 50’s but had not received any formal diagnosis for any dementia related syndrome. She has one brother who is younger and well. She had five brothers and one sister who all died at a relatively young age. 

In her personal history she remained very well and active, she looked after her family on her own when her husband passed away and she looked after her mother as well. She also had a fairly big fall many years ago with multiple fractures and on that occasion she had sustained an injury to her head. Subsequently, she claimed to have had a few occasions in which she had lost consciousness following further falls. The patient suffers from angina and has high blood pressure and high cholesterol which have been on-going for the last 10 years approximately. The patient also suffers from arthritis. She has recently lost her appetite although she has gained weight and claims to sleep around 5-6 hours per night. She continues her normal routine and often helps to care for her mother. The patient has recently undergone surgery for cataract in her left eye (3 weeks prior to the assessment). Her son also added that his mother is withdrawn more in the winter or colder months and is livelier in summer or warmer months. 

This patient has been experiencing forgetfulness for the past 5 years. She often leaves the iron switched on and the gas cooker burning and on many occasions she has burnt food. She forgets names, especially proper names and names of places. She is somewhat aware of her problems from what people around her tell her. The patient tended to believe her own husband was still alive, often confabulating to her children about it. The patient doesn’t go out alone and cannot handle paying for things or finances if she is out shopping by herself. She has also recently stopped cooking, and now has her daughter in law cook for her, although she has no difficulties with self-care and personal hygiene and getting dressed. The patient is also very forgetful in her daily prayers, she often forgets how many times she has prayed during a single prayer or sometimes during the day (it is a normal part for a practicing Muslim to pray 5 times per day).       
3.66.1.2.2. Neuropsychological profile
On examination, eye movements were mildly impaired with some jerking saccades. Reaching and grasping for extrafoveal targets was mildly affected by optic ataxia. Upper limb strength was normal and symmetrical but there was a mild pronator drift on the right side. Mild ideomotor apraxia was present with complex sequences. 

Formal assessment was carried out in Urdu/Punjabi. Although the patient was able to complete the assessment in Urdu/Punjabi, the patient was able to answer questions addressed to her in English on some occasions. Her performance on the BNT showed severe attention and visuoconstruction deficits. There were working memory difficulties and poor anterograde learning and retrieval. Speed of information processing was poor, verbal fluency for category was reduced. Overall, the patient retains insight into her deficits. 

[bookmark: _Toc436932762]Table 7.4 Patient 1 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test 
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	15
	20.71
	23.33

	RMMSE
	18
	25.72
	19.96

	SCEB Total
	-63
	-52.36
	15.21

	CN 
	18
	18.00
	16.57

	Rey-O Copy
	10.5
	21.23
	23.3

	Rey-O Recall
	5
	16.35
	7.02

	CF
	16
	24.75
	37.27

	LF
	0
	0.00
	36.52

	DS Forward
	3
	9.00
	1.77

	DS Backward
	0
	0.00
	1.08

	DC
	6
	17.31
	47.34

	VA
	7
	14.00
	8

	LM Immediate
	3
	8.40
	11.11

	LM Delay
	1
	2.66
	17.15


	
In summary there was evidence of substantial cognitive decline. The pattern is however, that of mixed aetiology with substantial vascular contribution to her symptoms but a progressive neurodegeneration cannot be ruled out and is most likely a contributing factor. 

As presented in table 7.4, the patients adjusted scores on the UMMSE, Rey-O copy, digit cancellation, logical memory immediate and delayed recall scores show moderate impairment overall, as they fall below the cut off. 
3.66.2. Case Study: Patient 2
[bookmark: _Toc436932763]Table 7.5 Patient 2 demographics
	Age
	61

	Years of Education
	3

	Gender
	Female

	Country of Birth
	Pakistan

	Migration Year
	2005

	Children: Male
	5

	Children: Female
	4



3.66.2.2.1. Clinical History
The patient was accompanied by her daughter. There were no health issues reported and background vascular risk factors seemed to be under control. The patient felt her health deteriorating over the last year on the whole. She remembered the names of her 9 children and on a few occasions mentioned the loss of her father (from many years ago) and her husband (more recently). From her expression and appearance there appeared to be alterations in mood and frequently mentioned ‘they should just let me die now’ during the clinical interview. There were also some alterations in beliefs and she mentioned some family issues which involved her finances, in particular she often discussed how she doesn’t see her money and complained about the money being sent to Pakistan. She became quite upset when discussing her son who recently died and she referred to her concerns of her grandchildren being alone. It was evident that given her fairly recent arrival to the UK she had not acclimatised to life in England. Part of the reason was discussed as the patient not having as much control over her family and household in general as she would have done as a normal part of the family infrastructure in Pakistan. 

3.66.2.2.2. Neuropsychological profile
On examination, eye movements were abnormal and she could not smooth pursue. Anticipating and jerking saccades were also observed. Reaching and grasping of extra-foveal targets were slow and imprecise with both hands. Upper limb strength was normal and there was no pronator drift. There was no evidence of registration and recall of recent public events. Assessment showed scores were well below the average for people of her age group and culture with regard to the entire BNT except for those of short term memory. The limited education of this patient is evidently associated with the marked cognitive decrement in her performance however, education alone is not sufficient to explain her poor overall scores on the BNT. The overall profile reveals a widespread cognitive decline compatible with a presenile onset of a neurodegenerative dementia of moderate to severe level. 

[bookmark: _Toc436932764]Table 7.6 Patient 2 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	12
	17.63
	23.33

	RMMSE
	11
	18.83
	19.96

	SCEB Total
	-87
	-77.65
	15.21

	CN 
	15
	16.88
	16.57

	Rey-O Copy
	1
	7.45
	23.3

	Rey-O Recall
	0.5
	7.54
	7.02

	CF
	12
	20.37
	37.27

	LF
	3
	7.39
	36.52

	DS Forward
	4
	9.00
	1.77

	DS Backward
	2
	8.00
	1.08

	DC
	13
	18.77
	47.34

	VA
	6
	14.00
	8

	LM Immediate
	6
	5.85
	11.11

	LM Delay
	0
	0.00
	17.15





3.66.3. Case Study: Patient 3
[bookmark: _Toc436932765]Table 7.7 Patient 3 demographics
	Age
	58

	Years of Education
	8

	Gender
	Male

	Country of Birth
	Pakistan

	Migration Year
	1972

	Children: Male
	3

	Children: Female
	2



3.66.3.2.1. Clinical History
This patient was born in Pakistan and was educated for 7 years in Pakistan. He moved to the UK when he was 14 years old and received 1 additional year of education. He explained that he learned English as a language once he came to the UK school, but that the majority was learned afterwards. After school, he went straight into work at a restaurant which he stayed at for 1 year. He then moved into factory work before becoming a bus driver, which he worked as for 9 years. Following this, the patient said he became a taxi driver, and he still continues to work in this profession today. The patient has been married for nearly 40 years. They have 5 children together and 10 grandchildren altogether.

In his original family, both of the patient’s parents are alive and they live in Pakistan. He said that they are both in their 80s, and that whilst his mother is not well, his father is in good health although he has lost his eyesight. The patient has 7 siblings, 3 brothers and 4 sisters, and he described them as being well and not suffering from any memory difficulties. No family history of dementia was recalled by the patient.

In his own personal history, the patient explained that he suffered a minor heart attack 5-6 years ago, and that he does have angina. He did explain that heart problems are frequent in his maternal family, and that his sister also suffers from this. He also has type II diabetes, and he was diagnosed with this at the same time as his heart attack. Currently, the patient takes both blood pressure lowering and cholesterol lowering medications. He also had a nose operation to remove a blockage which occurred more than 20 years ago. The patient also takes depression medication currently, and said he takes half a tablet per day as if he takes a full tablet he feels like he will fall over when he stands up.

This patient described his memory problems as starting more than 15 years ago. He explained that he forgets routes and roads, even though he has worked for 25 years in Sheffield as a taxi driver. When asked about his depression, the patient explained that it was not a serious issue but that it continues even though the initial event that triggered the depression many years ago has been resolved. He described this depression being settled now though, but explained that he cannot sleep without the tablets. Even with the medication, he still only sleeps on average 4 hours a night. This patient did not believe there were any changes in his tastes or appetite, although he did mention he had a digestive problem. He can forget appointments unless they are important, and he said that he regularly forgets where he puts things in the house. This patient said that he is relatively religious and does regularly pray and go to the mosque when he can, but he did mention that his memory can fail when he is praying and he forgets the number of prayers he has said. Although he can only use the basic functions, the patient said he had no problems using a sat-nav or mobile phone.

3.66.3.2.2. Neuropsychological profile
This patient came to the testing session alone and completed the BNT in two sessions. Overall, formal neuropsychological testing revealed that the patient’s cognitive abilities showed some minor impairment. His performance showed marked impairment on the complex visuoconstruction tasks, and verbal fluency, especially letter fluency. 







[bookmark: _Toc436932766]Table 7.8 Patient 3 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	27
	29.89
	23.33

	RMMSE
	25
	28.89
	19.96

	SCEB Total
	13
	18.48
	15.21

	CN 
	18
	18.00
	16.57

	Rey-O Copy
	17
	22.38
	23.3

	Rey-O Recall
	11.5
	17.23
	7.02

	CF
	32
	36.45
	37.27

	LF
	19
	20.04
	36.52

	DS Forward
	5
	8.51
	1.77

	DS Backward
	3
	6.51
	1.08

	DC
	49
	54.65
	47.34

	VA
	9
	14.00
	8

	LM Immediate
	12
	14.27
	11.11

	LM Delay
	19
	19.72
	17.15



In conclusion, this patient’s profile, when scores are adjusted shows scores above cut-off on most items. These adjustments provide a profile that aligns to the clinical impression and allows the ruling out of a neurodegenerative condition. The small level of impairment observed in verbal fluency (based on adjusted scores) is unlikely to be due to neurodegenerative decline and is more likely to reflect a combination of small vessel impairment, poor sleep and alteration of mood. 


3.66.4. Case Study: Patient 4

[bookmark: _Toc436932767]Table 7.9 Patient 4 demographics
	Age
	64

	Years of Education
	4

	Gender
	Female

	Migration Year
	2001

	Children: Male
	2

	Children: Female
	1



3.66.4.2.1. Clinical History
This patient attended the clinical interview with her son. She has been in this country for more or less 12 years but does not speak or understand English. The patient was able to answer questions with some help from her son in order to complete clinical history. This patient’s date of birth was registered in the UK as 1952 but in fact the patient and her son revealed that the correct year of birth was in 1949, this was corrected for in the analysis. The patient was married and left her husband from what was an abusive relationship in 2005. She has two sons and was able to name them correctly. However, she incorrectly identified the name of her daughter and some of her grandchildren but was able to recall the name of her ex-husband still. 

This patient had some informal schooling and formerly religious education up to 4 years. The patient was unable to read or write in English and Urdu, but was able to read some words quite slowly. She has retained the information about reading her prayers but was unable to follow how many times she had prayed throughout the day together with how many prayers she had said in one prayer. In her immediate family her father died at age 60 and was a diabetic. Her sons are also diabetic. In her personal medical history she is diabetic and was diagnosed about 25 years ago. The patient takes medication for diabetes and manages to keep it under control. She had a Transient Ischemic attack (TIA) and collapsed in 2004, and in June 2007 she underwent surgery for replacement of the mitral valve. 

Her cognitive symptoms started in 2002. After leaving her husband in 2005 she went to live with her son and they noticed she was making lots of errors while cooking, such as not switching the gas cooker off and burning food. She also had difficulties in remembering to change her clothes sometimes. She would also leave her front door to the house open and unlocked. The problems have deteriorated in the last three years according to her son. She forgets to take her medication and constantly needs supervision of care. The patient reported feeling dizzy quite often and a lack of sleep but also a varied and disorganised sleeping pattern (often waking up several times during the night and having short naps during the day). She reported no change in her appetite and no major changes in her weight. The patient does not keep up with a lot of events going on in the world and does not engage in watching television. 

3.66.4.2.2. Neuropsychological profile

On examination, eye movements were abnormal, she could not smooth pursue and showed anticipating saccades. She could not follow task instructions, despite several repetitions and re-wording of instructions, therefore no assessment of reaching and grasping and optic ataxia could be carried out. Upper limb strength was asymmetrical with a slight weakness on the right hand side, but no pronator drift was observed. There was severe ideomotor apraxia.   

The scores on the BNT were well below the average of an age and education matched Pakistani normative sample. She showed poor scores on orientation, memory, attention, confrontation naming and verbal fluency. There was also a general slowing down of information processing. 



[bookmark: _Toc436932768]Table 7.10 Patient 4 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	14
	20.15
	23.33

	RMMSE
	14
	22.44
	19.96

	SCEB Total
	0
	0.00
	15.21

	CN 
	6
	7.60
	16.57

	Rey-O Copy
	2.5
	10.53
	23.3

	Rey-O Recall
	0
	0.00
	7.02

	CF
	14
	23.28
	37.27

	LF
	0
	0.00
	36.52

	DS Forward
	3
	9.00
	1.77

	DS Backward
	2
	8.00
	1.08

	DC
	16
	23.54
	47.34

	VA
	5
	14.00
	8

	LM Immediate
	7
	6.87
	11.11

	LM Delay
	7
	9.59
	17.15



In conclusion the patient followed a pattern of global cognitive decline resulting most likely from an underlying mixed vascular and neurodegenerative pathological process. The level of decline is moderate to severe even after scores were adjusted on individual tests. 


3.66.5. Case Study: Patient 5
[bookmark: _Toc436932769]Table 7.11 Patient 5 demographics
	Age
	58

	Years of Education
	5

	Gender
	Female

	Migration Year
	1973

	Children: Male
	1

	Children: Female
	3



3.66.5.2.1. Clinical History
The patient attended the clinic with her daughter. She has lived in the UK from the age of 18. The patient does not speak fluent English although, she could understand the questions asked in English with adequate verbal responses. 

In her personal background she had no formal education, but she had 5 years of religious education. She can read Urdu. She was married at the age of 18 (although was unable to recall this herself). She was able to recall the name of her husband but failed to inform us of his job as a property developer. She separated from her husband approximately 10 years ago but was not fully aware of this. The patient was able to accurately name her 3 children but was not able to recall the number of grandchildren she had. 

In her family history, both parents are deceased. Her mother passed away in her 80’s of a heart attack (she was a smoker and had repeated strokes so had some cognitive impairments without any formal diagnosis). The patients father passed away in his late 40’s – early 50’s of cancer. One of her uncles had memory related problems and one had some form of mental illness which they were unable to specify. She was unable to recall independently how many brothers and sisters she has. With some help from her daughter, it was established that she had one half-sister, one full sister and two brothers. One brother died in a car crash in 1994, the other brother suffers from a heart condition which they were unable to specify. Her sisters might be well but they are not in close contact so were unable to provide details. 

In her personal medical history, she suffers from fibromyalgia, type 1 diabetes and arthritis. She also has high blood pressure and high cholesterol levels both under control with medication. She experiences frequent urinary tract infections. She had low vitamin B12 and has received treatment but there has been no beneficial impact of treatment on her symptoms thus far.

In her recent history, her family noticed she had some cognitive difficulties about a year ago. Symptoms have deteriorated in the last few months. Examples of difficulties included getting on the wrong bus, being unable to use a cash machine, not being able to do her shopping at the supermarket. She can read but often forgets where she has got up to in a book. She can say her prayers and perform actions that go with it, but forgets how many prayers she has said along with what action she has done. The patient is able to take care of personal hygiene but cannot look after her house chores and requires assistance with that. She can still do her own cooking but occasionally she might put too much of some ingredients because she would have forgotten what she may have already added. The patient does still retain good social contact and often visits her friends and engages in watching television (which she enjoys).

The patient reported requiring sleeping pills for her to sleep well, and if she doesn’t take them her sleep becomes disturbed. The patient reported forgetting to eat sometimes or at times would not eat as she cannot cook well. The patient was able to provide her date of birth but not work out her age accurately.    
3.66.5.2.2. Neuropsychological profile
 
On examination, eye movements appeared broadly normal although she complained of dizziness during smooth pursue. She could not fixate on targets, could not reach and grasp for extrafoveal targets and showed severe optic ataxia. Imitation of motor sequences was hesitant but without major ideomotor apraxia. Upper limb strength was weak on both sides, with a modest drift of her right limb.

Formal assessment was carried out in Urdu/Punjabi. The performance on the BNT confirmed the presences of severe widespread cognitive decline with substantial memory, visuoconstructive skills, attention, and reasoning and verbal fluency deficits after scores were adjusted on these tests. The aetiology is probably mixed with a neurodegenerative process interacting with vascular and possibly metabolic factors.  

[bookmark: _Toc436932770]Table 7.12 Patient 5 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	11
	15.00
	23.33

	RMMSE
	11
	16.56
	19.96

	SCEB Total
	-13
	-6.32
	15.21

	CN 
	17
	18.00
	16.57

	Rey-O Copy
	4
	8.13
	23.3

	Rey-O Recall
	0
	0.00
	7.02

	CF
	25
	30.95
	37.27

	LF
	0
	0.00
	36.52

	DS Forward
	3
	7.79
	1.77

	DS Backward
	2
	6.79
	1.08

	DC
	33
	36.49
	47.34

	VA
	6
	12.12
	8

	LM Immediate
	8
	6.67
	11.11

	LM Delay
	7
	9.12
	17.15






3.66.6. Case Study: Patient 6
[bookmark: _Toc436932771]Table 7.13 Patient 6 demographics
	Age
	61

	Years of Education
	4.5

	Gender
	Female

	Migration Year
	1970

	Children: Male
	3

	Children: Female
	4



3.66.6.2.1. Clinical History
This patient arrived to the consultation with her daughter. The patient moved to the UK from Pakistan 45 years ago when she married. The patient does not speak or understand English, despite her relatively long residence in the UK. The patient obtained only a religious education from age 6 to 11 and she can read Urdu. She was able to recall her correct age and date of birth. The patient is widowed for 12 years and could recall the name of her husband correctly (she also said he was a bus driver). The patient has 7 children which she could name correctly.

In her original family, both parents are deceased. Her father died at the age of 70 from cancer and her mother from AD in her 70’s. She has three sisters and one brother. Her older sister has been diagnosed with dementia but they did not know the aetiology and the remaining siblings were said to be in good health. It is also possible that her maternal grandmother might have had dementia but again the type was not known and diagnosis not certain in this case. No other history of neurological disorders was reported. One of her sisters suffers from depression and the patient’s daughter reported she felt that her mother has been battling depression since the death of her husband, but would not admit it herself. No major health issues were reported from her past medical history and she was said to have been fairly well. She has high blood pressure for which she takes medication and recently (last 6 months) she has been on aspirin. Her cholesterol level is also high and she takes vitamin D supplement and pain killers for her back pain. 

The patient’s condition has become noticeable in the last few years as she has become forgetful and has no awareness of it. There has been some interference of her symptoms with her prayers, as she forgets the number of prayers she has said. She cannot cook on her own anymore, and lives with her son.  She is capable of looking after her personal hygiene but sometimes needs help as she can often leave the tap water running in the bathtub. Her daughter does the household chores routinely but often the patient sometimes helps by cleaning or dusting. She is not able to handle her finances so the daughter took over approximately 18 months ago. She engages in social activities with her friends but one of her close friends has noticed that the patient is having some difficulties in general. There has been no change in her eating habits and her weight fluctuates with no huge loss or gains. The patient reported some mood changes since her husband passed away, subsequently adding to issues with her children. She is discouraged by her family from doing things because they fear she might burn things. 
3.66.6.2.2. Neuropsychological profile
On examination, the patient’s eye movements were normal, reaching and grasping was slow and off target, but no optic ataxia was noted. Upper limb strength was asymmetrical with slight weakness on the left, but there was no pronator drift. During the imitation of motor sequences, the patient struggled to learn the more complex movement sequences, but only minor ideomotor apraxia was noted. The patient was able to show general awareness for news events of international and national relevance but could not provide specific details.   



[bookmark: _Toc436932772]Table 7.14 Patient 6 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	17
	22.08
	23.33

	RMMSE
	19
	26.00
	19.96

	SCEB Total
	12
	20.75
	15.21

	CN 
	17
	18.00
	16.57

	Rey-O Copy
	9.5
	16.08
	23.3

	Rey-O Recall
	3.5
	10.64
	7.02

	CF
	20
	27.62
	37.27

	LF
	0
	0.00
	36.52

	DS Forward
	4
	9.00
	1.77

	DS Backward
	2
	8.00
	1.08

	DC
	33
	39.18
	47.34

	VA
	5
	13.12
	8

	LM Immediate
	5
	5.46
	11.11

	LM Delay
	5
	7.35
	17.15



The patient’s performance on the BNT showed cognitive impairments in multiple domains, with sparing of short term memory, temporal orientation, clock drawing and word recall. There was a degree of slowing of information processing, deficits in visual search and attention, reduced verbal fluency with performance at floor in the letter fluency task even when scores were adjusted. Impairments were also noted in working memory and visuoconstructive skills based on raw scores but not reflected in the adjusted scores and in fact performance was above cut off. The level of severity of her cognitive decline is borderline mild when scores are adjusted. The patient’s overall cognitive profile is compatible with a mixed aetiology, a combination of neurodegenerative and vascular pathology, with a predominant vascular contribution. 


3.66.7. Case Study: Patient 7
[bookmark: _Toc436932773]Table 7.15 Patient 7 demographics
	Age
	62

	Years of Education
	3

	Gender
	Female

	Migration Year
	2001

	Children: Male
	4

	Children: Female
	3



3.66.7.2.1. Clinical History
This patient attended with her daughter for the consultation. She does not speak or understand English, despite being in the UK for over 12 years. The patient obtained a religious education but did not specify an exact number but the daughter confirmed she had 3 years of education as she didn’t complete her studies. She can read the Quran and reads some basic Urdu. She was able to recall the name of her husband and his job as a factory worker. She was also able to identify the names of her 7 children. She correctly reported that she had 5 grandchildren and remembered their names. 

In her original family, both parents are deceased. Her father died naturally at around the age of 100, and her mother died of a stroke in her 90’s. She has one brother who was said to be relatively in good health and one sister who was said to have high blood pressure and suffers from asthma. No history of dementia and neurological or psychiatric disease was reported. 

In her personal medical history she was said to have been well. In the past nine years however, she has been experiencing frequent headaches, with recurrent fever at least once a month. Her mood has been low, and she does not get out a lot. When she initially moved to the UK, she didn’t seem to have any difficulties and adapted quite well. However, she does not socialise much, she said she was often in severe pain and distress because of the fever. When she is suffering from the fever, she reported it takes 3-4 days to return to normal. She is taking paracetamol and vitamin D to treat her vitamin D deficiency regularly.

The patient is experiencing memory difficulties and cannot register information which she recognises as worse than before. She can recall the general gist of things and can be repetitive. She has not been cooking for about 5 years because of her difficulties with her memory. Her family do everything for her including dressing her (as she can be in pain sometimes), but she baths independently and maintains her personal hygiene. The patient remained ill-informed about what is going on in the world. She experiences no major word finding difficulties but she is absentminded as she forgets what she has gone into a room for. She can often lose track of her conversation and has no spatial disorientation as she can recognise places she is familiar with. She is able to answer the phone but does not know how to dial a number. She can sometimes get mixed up with her family names but she is aware of doing so and has no difficulties recognising them. 

The patient tends to remain a bit isolated at family events by choice on occasions. Her blood pressure was said to be normal but they could not tell anything about her cholesterol level. She has been treated with antidepressants for a few months with no major changes noted. There was no change in weight reported and her sleep was reported as being good although when experiencing pain she cannot sleep well. Since starting medication for pain her memory has become worse, but it was not clear as to which medication she was referring to as the only one she reported as taking was paracetamol. She was unable to recall her date of birth and would not even guess her age.     
3.66.7.2.2. Neuropsychological profile
On examination of eye movements, jerking saccades were observed on the horizontal plane. Reaching and grasping was slow and inaccurate but there was no optic ataxia. Upper limb strength was normal. There was some mild degree of ideomotor apraxia, but the difficulties with the imitation of the more complex motor sequences was due to poor attention and recall abilities. There were no real motor co-ordination difficulties apart from slowness.

[bookmark: _Toc436932774]
Table 7.16 Patient 7 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	17
	22.93
	23.33

	RMMSE
	15
	23.22
	19.96

	SCEB Total
	-8
	1.97
	15.21

	CN 
	10
	11.88
	16.57

	Rey-O Copy
	9
	16.54
	23.3

	Rey-O Recall
	4.5
	12.64
	7.02

	CF
	16
	24.84
	37.27

	LF
	0
	0.00
	36.52

	DS Forward
	3
	9.00
	1.77

	DS Backward
	2
	8.00
	1.08

	DC
	28
	35.06
	47.34

	VA
	2
	11.16
	8

	LM Immediate
	8
	9.13
	11.11

	LM Delay
	3
	6.05
	17.15



The performance on the BNT revealed scores below the cut-off on tasks of memory and executive function. However, scores on confrontation naming, new learning and attention control were closer to the cut-off and in some instance above cut off when scores were adjusted according to age, education and acculturation. In conclusion, the patient’s neuropsychological profile, although showing profound impairment, slowing of information processing and a range of neuropsychological deficits, does not align with any possible pattern indicative of a specific aetiology. The patients symptoms seem to be very disabling which possibly reflect a combination of functional disorder and distress from chronic pain. 


3.66.8. Case Study: Patient 8
[bookmark: _Toc436932775]Table 7.17 Patient 8 demographics
	Age
	56

	Years of Education
	13

	Gender
	Female

	Migration Year
	1983

	Children: Male
	2

	Children: Female
	1



3.66.8.2.1. Clinical History
This patient was born and educated in Pakistan. She moved to the UK about 30-31 years. She stayed at school up to college level and has 13 years of education. She was married at 25, and now has 3 children, two males and one female. She has 3 grandchildren, although the patient recalled 2 as the 3rd grandchild is a relatively new addition to the family. 

In her original family, both parents are deceased. Her mother died of cancer at approximately age 70. The patient could not recall if the mother had experienced any memory difficulties. Her father died of a heart attack and was diabetic. The patient has five brothers and two sisters, two of the siblings (one brother and one sister) who are older report similar problems to the patient. 

The patient has no relevant medical history, except for raised blood glucose levels which are under control with diet. Occasionally she uses painkillers because of a painful knee. Her mood is not stable and she is a bit depressed. Her husband said she is often sad, sits on her own and can be pretty snappy at times. When she is in a good mood she can look after her grandchildren. The husband also reported that the patient does not cook nor clean, although she did not agree with his statements. The patient’s husband claimed that he believes his wife does not have full awareness of her difficulties and that only at times she is aware that there is something that is not quite right. Her symptoms have been present for about 4-5 years. The patient becomes disoriented very easily. She does not do anything by herself, she does not handle money, and often she loses her bag. She cannot remember her pin number for her bank card, cannot follow a movie, forgets to take medications, often does things which do not make sense and makes mistakes with her procedures. She gets very upset when she does not do things right. However, her self-care is maintained. The patient claims her sleep is good, and her appetite is poor and she has lost about three stones in two years, since she eats very little. Symptoms have been progressing gradually over a few years now.

On examination eye movements were normal. Reaching and grasping for extra-foveal targets were slow, movements were on target and there were signs of optic ataxia. Upper limb strength was symmetrical, with no pronator drift. There was moderate ideomotor apraxia with more complex sequences. Her memory for recent public events was impaired.   
3.66.8.2.2. Neuropsychological profile
In most tests in the battery, the patient scored below cut-off, despite her level of education being higher than the average scores of her age and gender matched controls. 

The patient failed on the orientation, mathematical and memory questions on the MMSE and also had difficulties with the execution elements of this test. She also failed on the interference part and during the execution of this part of the test she became anxious as she became aware that she had given incorrect responses. On the visual search task, the patient had large number of omissions and made an abnormal amount of false alarms, although she tried very hard to comply with task instructions. Her speed of execution was abnormal and significantly slower than that expected for her age. The patient showed a high number of confabulatory responses both in verbal and non-verbal memory tasks and showed both verbal and visual confabulations. There were impairments in visuoconstructional abilities and her clock drawing was also impaired. She was however, very preoccupied with her performance and often made remarks that her answers were incorrect and sought reassurance from the examiner. 



[bookmark: _Toc436932776]Table 7.18 Patient 8 Neuropsychological Profile of raw scores and adjusted with newly established cut-cut offs for each test
	 
	Raw Score
	Adjusted
	Cut-Off

	UMMSE
	14
	14.45
	23.33

	RMMSE
	17
	17.35
	19.96

	SCEB Total
	12
	14.24
	15.21

	CN 
	18
	18.00
	16.57

	Rey-O Copy
	8
	13.07
	23.3

	Rey-O Recall
	1
	6.20
	7.02

	CF
	26
	27.01
	37.27

	LF
	13
	13.00
	36.52

	DS Forward
	4
	4.65
	1.77

	DS Backward
	3
	3.65
	1.08

	DC
	24
	30.38
	47.34

	VA
	4
	6.60
	8

	LM Immediate
	3
	8.17
	11.11

	LM Delay
	3
	1.39
	17.15



Overall, the patient’s neuropsychological profile showed a pattern of global cognitive impairment, even when scores were adjusted and also high levels of anxiety. Her case was reviewed in which an MRI scan was made accessible and upon examination of this, the patient shows significant atrophy in the area of the left frontal operculum as well as frontal atrophy. Her neuropsychological profile however, shows a much more widespread impairment which suggests a global neurodegenerative process as the possible aetiology of her symptoms. The possible contribution of anxiety to her symptoms cannot be discounted although it is not likely to be the primary cause of her symptoms and most likely anxiety is the consequence of an underlying neurodegeneration rather than the cause of her problems. 


3.67. [bookmark: _Toc436932651]Discussion
In neuropsychology it is essential to have an initial theoretical reference framework and knowledge about diseases as it forms the basis for initial clinical interview and subsequent assessment. Based on study 1 in Chapter 4, autobiographical memory differences outline the need to change the style of initial clinical interviews according to a specific cultural group. This was considered in the clinical interview of all patients discussed above, outlining the importance in having a theoretical reference framework and understanding of cognition in order for accurate interpretations of performance on neuropsychological tests . Each task will be discussed further in this section and will give an overview of each patient’s scores on individual tests and their corresponding newly established cut-off scores.
3.67.1. UMMSE
When individual patient scores are adjusted on the UMMSE, 7 patients fall below the cut-off score suggesting these patients are cognitively impaired. The profile of patient 3 is suggestive of less cognitive impairment due to neurodegeneration and therefore, when this score is adjusted, it falls above the cut-off as seen below in figure 7.1. This accurately represents and fits well with the cognitive profile of patient 3, who showed fewer signs of neurodegenerative cognitive decline. Therefore, the UMMSE was correct at identifying patient 3 as cognitively ‘healthy’. Prior to these adjustments, these patients’ raw scores would have us assume that there was substantial cognitive decline present. So, it is interesting to see that when scores on the UMMSE are adjusted according to age and education, patients perform closer to the cut-off reflecting more closely their true level of cognitive ability. This patient sample is however very small, and to offer a better validation of the UMMSE in a Pakistani clinical population, more patient data is required to increase the sample size. 

[bookmark: _Toc436932698]Figure 7.1 A Graph showing the UMMSE cut-off and adjusted UMMSE scores in Pakistani patients

3.67.2. RMMSE

Five patients were identified as cognitively healthy as they performed above the 
RMMSE cut-off (see figure 7.2). Patient 3 was correctly identified as healthy; however patients 1, 4, 6 and 7 were not cognitively healthy when the full assessment was carried out and also based on information from their clinical history. Three patients (patients 2, 5 and 8) were correctly identified as cognitively impaired according to the RMMSE cut-off. It does seem that the RMMSE is a less sensitive screening instrument than the UMMSE. However, more patient data is required to further investigate this finding.  
[bookmark: _Toc436932699]Figure 7.2 A Graph showing the RMMSE cut-off and adjusted RMMSE scores in Pakistani patients

3.67.3. SCEB Total
The total SCEB score cut-off identified patient 3 correctly as healthy when scores were adjusted. Patient 6 also performs above cut-off when scores are adjusted, implying that patient 6 would be screened as cognitively healthy according to the total SCEB score. Patient 8 also appears to perform very close to the cut-off showing less cognitive impairment than when raw scores are used. The SCEB appears to have better sensitivity than the RMMSE and perhaps could be used in conjunction with the UMMSE as a screening tool for patients of Pakistani ethnicity referred to the memory clinic. 

[bookmark: _Toc436932700]Figure 7.3 A Graph showing the SCEB Total cut-off and adjusted SCEB Total scores in Pakistani patients

3.67.4. Confrontational Naming
Two patients performed below cut-off when scores were adjusted on the confrontation naming task. There seems to be a rather large adjustment for years of education (as the significant predictor) which accounted for 38.6% of the variance in performance on the task. Although the confrontation naming task is a useful clinical tool, it is not a sensitive measure to be used singularly when screening for cognitive impairment in the Pakistani population. The measure is useful in identifying true cases of moderate to severe cognitive impairment, as can be seen in patients 4 and 7 who showed significant signs of slower information processing on other tasks as well. Therefore, the confrontation naming task may be a better instrument to use for cases of moderate to severe cognitive impairment.   
 
[bookmark: _Toc436932701]Figure 7.4 A Graph showing the Confrontational Naming score cut-off and adjusted CN scores in Pakistani patients

3.67.5. Rey-O Copy
All patients performed below cut-off on the Rey-O copy task. Patient 3, yet again performed the closest to the cut off after adjustments were made taking into account the effects of age, education and acculturation, reflecting the nature of his minimal level of impairment. Patient 8 interestingly had the highest level of education and acculturation scores (13 and 31 respectively) and was also the youngest patient (56 years of age), yet her performance on this task falls below cut-off, implying that her performance is accurately identified with the use of the Rey-O as well as the other tests as cognitively impaired. Patient 8 had an MRI scan which showed frontal lobe atrophy which is also strongly related to her performance on this task in particular. Furthermore, the difference in the raw score and adjusted score of patient 8 is minimal in comparison to other patients which also suggest that factors other than age, education and acculturation affected her performance on this task, which can be explained by neurodegeneration and by her high level of anxiety.
 
[bookmark: _Toc436932702]Figure 7.5 A Graph showing the Rey-O copy score cut-off and adjusted Rey-O copy scores in Pakistani patients

3.67.6. Rey-O Delay
Overall 6 patients performed above cut-off for the Rey-O delay task implying in fact that these patients are cognitively healthy. However, upon closer examination patient 2 and 4 are closer to the cut-off suggesting that there may be some underlying neurodegenerative explanations for their performance. Patients 8 and 5 show severe impairment on the Rey-O delay task and this can be seen in their adjusted score which is also below cut-off. The Rey-O delay task found that patients 5 and 8 have moderate to severe memory problems, again, this is an accurate account based on their overall neuropsychological profile. Patient 3 was also correctly identified as cognitively healthy and showed no signs of memory problems. Therefore, the Rey-O delay task as a measure of memory has some clinical relevance. However, more patient data will be required to increase the validity of this test and its adjusted cut-off.   
 
[bookmark: _Toc436932703]Figure 7.6 A Graph showing the Rey-O delay score cut-off and adjusted Rey-O delay scores in Pakistani patients

3.67.7. Category Fluency
All patients performed below the category fluency cut-off of when scores were adjusted (see figures 7.7). Patient 3 was the nearest to the cut-off which mirrors the overall cognitive profile of this patient. These findings accurately reflect the profile of patient 3, in which the patient showed signs of some impairment that was noted due to a combination of small vessel impairment, poor sleep and alteration of mood. Therefore, the category fluency test when correctly adjusted for age and education can accurately predict abnormal cognitive decline in Pakistani patients referred to the memory clinic. 

[bookmark: _Toc436932704]Figure 7.7 A Graph showing the Category Fluency score cut-off and adjusted Category Fluency scores in Pakistani patients
 

3.67.8. Letter Fluency
All patients performed below the letter fluency cut-off after patient’s raw scores were adjusted based on education. These findings seem to suggest that Pakistani patients were not very good at this task in general and therefore adjustments cannot account for their performance. It is probable that this task requires a bigger normative sample for an accurate cut-off specifically for the age group of 50 and over. The letter fluency task involves higher information processing and given that all these patients had disrupted sleep or mood, this could have affected their ability to organise their lexical knowledge of words, resulting in poorer performance on the letter fluency task than the category fluency task. Patients that scored zero on the letter fluency task did not attempt the task; therefore adjustments could not be made. These patients were unable to comprehend task requirements or said the task was too difficult, therefore to avoid causing distress to these patients, the task was not attempted. The letter fluency task requires further investigation in a clinical population, not to mention further norms should be gathered for other letters to provide a means for an alternative assessment of lexical and semantic knowledge. These norms however, do provide a useful indication for some patients and can provide evidence of cognitive decline that may be an effect of disruption in daily living activities, such as, sleep pattern or mood. 

[bookmark: _Toc436932705]Figure 7.8 A Graph showing the Letter Fluency score cut-off and adjusted Letter Fluency scores in Pakistani patients
 

3.67.9. Digit Span Forward and Backward
All patients scored above cut-off after adjustments on the digit span forward and backward tasks. Less sensitivity and specificity can be assumed of these tasks and perhaps more normative data are required to increase the accuracy of the cut-off and adjustment measures. It is highly unlikely, that all patients would perform this well, however, the task should still be used with raw data as they more accurately represent patients’ cognitive performances. Patient 8 does show lower adjustment scores reflective of her frontal lobe atrophy suggesting executive dysfunction and memory impairment. 
 [bookmark: _Toc436932706]Figure 7.9 A Graph showing the Forward DS score cut-off and adjusted Forward DS scores in Pakistani patients


[bookmark: _Toc436932707]Figure 7.10 A Graph showing the Backward DS score cut-off and adjusted Backward DS scores in Pakistani patients

3.67.10. Digit Cancellation
The digit cancellation can be used as a measure of attention and it is evident that patients who showed attentional deficits were correctly identified in the patient sample (see figure 7.11). Patient 3 performed above cut-off reflecting his score on the digit cancellation task as cognitively healthy when scores were adjusted. Prior to the adjustments based on age, education and acculturation, the patient was marginally above cut-off, therefore, the new adjustment offers a better estimate of the patients performance on the task. The addition of more patients in this study could aid a better validation study of this task.
 
[bookmark: _Toc436932708]Figure 7.11 A Graph showing the Digit Cancellation score cut-off and adjusted Digit Cancellation scores in Pakistani patients

3.67.11. Visuoconstructive Apraxia
Performances on the visuoconstructive apraxia test revealed above cut-off scores after adjustments were made. Patient 8 however, scored below cut-off after adjustments. It is probable that the visuoconstructive apraxia task requires more normative data to increase the accuracy of the cut-off for a specific age group. The cut-off for this age group could be made more accurate by increasing the number of elderly participants in the standardisation study sample. It is also likely that the cut-off reflects the performance of the younger age participants in the standardisation sample and therefore when adjustments are carried out to account for age and education they reveal the highest score obtainable on the task. Patient 8 showed impairment in visuoconstructive abilities in the raw score as well as the adjusted score, which reflects accurately on her underlying neurodegenerative condition.   

 
[bookmark: _Toc436932709]Figure 7.12 A Graph showing the Visuoconstructive Apraxia score cut-off and adjusted VA scores in Pakistani patients

3.67.12. Logical Memory Immediate 
Patient 3 performed above cut-off on the logical memory immediate recall task after adjustments were made for age, education and acculturation. This task was therefore able to accurately identify patient 3 as cognitively healthy. All other patients performed below cut-off after adjustment, albeit their scores increased from their actual performance (see raw scores as per case study in sections 7.7.1 to 7.7.8). These scores reflect some level of impairment in immediate recall suggestive of some level of short term memory impairment in those patients who scored below cut-off. The adjustments alone cannot explain the performance in these patients who scored below cut-off which arguably implies underlying neurodegenerative or vascular symptoms could explain abnormal scores in these patients.  

 
[bookmark: _Toc436932710]Figure 7.13 A Graph showing the Logical Memory Immediate score cut-off and adjusted Logical Memory Immediate scores in Pakistani patients

3.67.13. Logical Memory Delay
Scores for the logical memory delay task were adjusted for education and all patients except patient 3 scored below cut-off. Patient 3 was correctly identified as cognitively healthy, again, his performance overall concurs with his history of disrupted sleep and therefore no cognitive abnormalities were detected in his memory to suggest an underlying neurodegenerative cause.  Patient 8 shows signs of severe memory impairment on this task, which also coincides with her underlying neurodegenerative condition. Performance on the task was adjusted for education and patient 8 had the highest number of years of education which deducted points off her actual performance on the delay task. There were fewer highly educated elderly participants in the standardisation sample and therefore, this could explain why the adjustment deducts points for her unusually high education level for her age group (which lies outside the normal distribution). More data on highly educated Pakistanis would more than likely increase her score; however, it is still well below cut-off showing signs of severe memory impairment.  


[bookmark: _Toc436932711]Figure 7.14 A Graph showing the Logical Memory Delay score cut-off and adjusted Logical Memory Delay scores in Pakistani patients

3.68. [bookmark: _Toc436932652]Conclusion
All Patients showed marked impairment on executive and attentional components of various different tasks overall which is in line with research looking at patients with AD and Vascular dementia (Cannata, Alberoni, Franceschi, & Mariani, 2002; Gaffett et al., 2004; Graham et al., 2004), with the exception of patient 3 when scores were adjusted to account for age, education and acculturation. The most probable cause of dementia amongst Pakistanis is more likely to be vascular dementia (Peate & Chelvanayagam, 2006), however based on the number of patients tested it is evident that a larger number is required in order to test the validity of this hypothesis. 

Diabetes and hypertension are most commonly reported in South Asians, mainly in the Indian and Pakistani population (Kanaya et al., 2014; Sivaprasad et al., 2012), so it is no surprise that many of the Pakistani patients who were tested using the neuropsychological test battery performed well below cut off given their vascular risk factors were relatively high. Many of them were on antidepressants which could have been due to inaccurate diagnosis in some cases. A collection of more normative data is required in order to increase the accuracy of adjustments and cut-offs on some neuropsychological tests, especially the digit span forward and backward and also the visuoconstructive apraxia test.  

The outcomes from the patient case series analysis are crucial in identifying any key areas that warrant a follow up assessment for each Pakistani patient. The use of the cut off scores provides better clinical indicators of abnormal cognitive decline for patients of Pakistani ethnicity. As mentioned previously, there is a sense of stigma associated with mental health problems in south Asian communities (Burr, 2002), which could explain the reason for why many of the patients in the case series analysis presented to clinics with symptoms that were more severe than normally observed in British patients at first referral. It could also be argued that symptoms related to cognitive decline are likely to go unnoticed  due to the level of independence in these patients being relatively low, based on the their culture being more interdependent.  

Furthermore, it was also evident based on the low levels of referrals to memory clinics, that many of the Pakistanis do not understand the health care system as well as the majority of the White British population. This causes fewer patients to see the right health care professional due to poor navigation through the health care system. Ultimately, this leads to misdiagnosis and this can be seen in some of the case studies, as some patients had been on antidepressants when in fact the cause of their problem might have been an underlying pathological pattern rather than mood disturbances. The lack of education amongst Pakistanis in the UK, especially the elderly communities also causes problems for when seeking medical advice as they do not know medical terminology well enough to be able to explain their problems to a GP or a psychiatrist. There should, therefore, be more education aimed at informing ethnic minority groups about medical terminology and ways to seek help if they experience symptoms relating to dementia and other neurodegenerative conditions. The aim of validation studies in the context of standardisation of neuropsychological tests are to offer more accurate interpretations of test scores based on variables that significantly influence performance on them taken from their normative sample. It is imperative that the norms are gathered on a population sample of the same socio-cultural background as the patient. From this case series analysis it is clear that the norms collected thus far are of better use than if norms of a different cultural group were to be used. In order to increase ecological validity and test construct validity more patient data will be required as well as a larger normative data sample.  

[bookmark: _Toc436932653]Chapter 8: General Discussion
There are currently an unprecedented number of studies which focus on early diagnosis with the use of neuropsychological instruments as a means of seeking a differential diagnosis of dementia. However, studies which focus on cross cultural research and their impact on diagnosis are plenty. There are fewer studies exploring the impact of lack of instruments on diagnosis of dementia in ethnic minorities. Ethnic minority norms for neuropsychological instruments are scarce and virtually non-existent for Pakistanis. Even less common are the referrals to neuropsychology as a result of poor clinical interview protocols which focus and insinuate an incorrect diagnosis centred on information which is commonly gathered in clinics based on western standardisation and rarely accommodate (even with the use of an interpreter on most occasions) to cultural differences. Therefore, this thesis aimed to develop a normative data set for several different neuropsychological instruments which would both aid the clinical interview and the formal assessment of a Pakistani patient referred to a memory clinic and increase the accuracy of a dementia diagnosis.

3. [bookmark: _Toc436932654]Key Findings
In this thesis a population specific standardisation was carried out due to language barriers that currently exists amongst older age Pakistani individuals. For future generations this will not be the case therefore, as a national standardisation could be carried out which should take into account factors that could influence performance which have been highlighted in this thesis, such as, age, educational level and acculturation score. As mentioned previously, if the effect of these variables are not taken into account, there is a higher risk of interpretive errors, which could increase the chances of a false positive.
There are also countless reasons to include cross cultural research within the field of neuropsychology. Some of which address ethical issues which aim to make research representative of the entire population, and also inform theory by adding to current knowledge and practice of neuropsychological assessment. Based on differences that exist in performance on neuropsychological tests, our understanding of contextualising performance to cultural norms has improved. For example, Uskul, Kitayama, and Nisbett (2008) found that farmers and fishermen were more holistic than herders in a Turkish based community sample study. They also suggested that based on their social interdependence, that these cultural groups perform different to ones that emphasise independence on cognitive tasks of attention and reasoning as well as categorisation. It is also consistent with other research that suggests culture results in differences in organisation and accessibility of knowledge, taken from findings that non-Westerners are more thematic in their approach at organising tools compared to Westerners, who seem to be more categorical with their reasoning skills that endorse the advantages of survival (Medin, Ross, Atran, Burnett, & Blok, 2002). These points were also well explained by research comparing British and Caribbean patients who were all native English speakers. Caribbean patients performed lower than British (white English) patients on the semantic fluency test across groups of low, average and high education however, the cultural differences were eliminated with education in performance on the phonemic fluency task across the three educational level groups (K. L. Khan, 2010)
One of the key findings in this thesis in chapter 4 study 1, was that the Pakistani group recalled more socially focused memories compared to the British group who recalled more self-focused memories based on the novel autobiographical memory test, developed to eliminate cultural bias when recalling personal memories, findings which support other research of cross cultural studies on Chinese and American participants (Wang, 2008). This was an important finding and one which led to developing cut-off scores on a variety of tests assessing memory, attention, executive and visuospatial functions. Another key finding was the cut-off scores established for the Urdu versions of the Mini Mental State Examination (23.33 for UMMSE and 19.96 for RMMSE). These cut-offs were of practical use in chapter 7 when analysing patient scores. Furthermore, the cut-off scores established on the other tests in studies 1 to 8 in chapter 6 were also some of the key findings in this thesis. Overall, these cut-off scores were based on adjustments of significant predictors of age, education and acculturation, supporting findings taken from various different population samples (Kempler, Teng, Dick, Taussig, & Daviss, 1998; Manly et al., 2011). These tests also formed the basis of the battery of neuropsychological tests for use amongst Pakistani patients (as seen in chapter 7, in a case series of patients referred to the memory clinic). These studies however, had larger sample sizes and offer credible standardisations of tests, therefore, more data is required to develop more accurate cut-off scores in Chapter 6 in particular.

3. [bookmark: _Toc436932655]Cross cultural differences in Autobiographical memory
Autobiographical memory (ABM) forms an essential part of the clinical interview procedure while taking a patient history during the screening process. The first study investigated the cross cultural differences in the performance on a novel ABM task. There were several striking differences which confirmed previously anecdotal findings in different ethnic groups (Hall, 1989). For example, the Pakistanis recall of ‘we’ and the White British participants recall of ‘I’ implied that Pakistanis recalled more socially as opposed to self-focused memories which can be important in the interpretation during clinical interviews. The finding that Pakistanis also express fewer details within their memories can also be viewed as a cultural difference, again, something which can be significant when interpreting patients’ initial response to questions addressed in clinical interviews. Hall (1989) uses the terms ‘high-context cultures’ and ‘low-context cultures’ to differentiate between styles of communications, and suggests that most Asian countries are high-context cultures and express fewer words when explaining things than low-context cultures who use a lot of words to explain things in general.

The overall differences observed in the first study are testament to the idea that cultural differences and ethnic differences can hinder a diagnosis based on the lack of knowledge of the interpreter (examiner, neuropsychologist, neurologist, GP) and the inaccurate representation of norms for ethnic minorities. This warrants normative data on a particular ethnic group to reach an accurate dementia diagnosis. Studying ABM is important for bridging the gap between understanding the patient from their point of view when assessed in clinics and the understanding of the examiners perspective in terms of pin pointing the abnormalities associated with performance in the context of culture and ethnicity. This means appreciating that if Pakistanis express fewer details, they do not necessarily require further clinical investigation as they do not have episodic memory impairment which may commonly be reported in patients with AD or even schizophrenia and depression (Cuervo-Lombard et al., 2007; Delduca et al., 2010; Schulz et al., 2006). The use of the novel ABM task could be considered a culturally appropriate measure for use in memory clinics as it provides no bias when recalling personal memories as found in Chapter 4, study 1.  

3. [bookmark: _Toc436932656]Initial screening instruments: Normative data
In studies 1 and 2 of chapter 5, the aim was to collect normative data and aid standardisation of two different versions of the Urdu MMSE and the Short Cognitive Evaluation Battery. The study aimed to investigate the effects of age, ethnicity, gender, education and acculturation score on the performance on the initial screening instruments. There was an overwhelming effect of age and education on the performance on these tests with adjusted scores taking this effect into account. Once accounted for, the cut off scores obtained were interestingly similar to the currently used British norms for the UMMSE (Dufouil et al., 2000). The RMMSE was considerably lower in comparison to the cut-off found by Rait and colleagues (2000) (19.96 and ≤27 respectively). Perhaps these cut offs can offer a more accurate representation of current British Pakistani performance on measures such as the MMSE when translated into Urdu. Age and education accounted for approximately 74% of the variability on the UMMSE and RMMSE, which is relatively higher than findings in other studies (Piccinin et al., 2013). Age is also less than reported in other research (Crum et al., 1993) in which lower educational groups were used (between 4-8 years of education) compared to the relatively higher educational sample in this study (between 4-18 years of education), perhaps resulting in a more profound effect of age in Chapter 5, studies 1 and 2. Furthermore, higher years of education could also lend support for the cognitive reserve hypothesis (J. P. Kim, Seo, & Na, 2013; Stern, Albert, Tang, & Tsai, 1999), suggesting protective effects of education resulting in rapid decline in old age, and thus, age effects in an educated sample would be less ostensible (K. L. Khan, 2010).      

Ultimately, the data collected will be invaluable for clinical researchers and clinicians in specialist services to incorporate differential cut off scores for ethnic minority groups, especially the Pakistanis. Furthermore, the findings also suggest that there are items on these tests which are not culturally fair when testing across ethnic groups, some of the items therefore, could warrant updated norms and perhaps inclusion of culturally unbiased items. This view is also taken by Caffarra et al. (2003) who echo the importance for accurate cut-offs in the elderly population (K. L. Khan, 2010). 


3. [bookmark: _Toc436932657]Neuropsychological profiling: tests of executive function, memory and attention
In chapter 6, studies 1 to 8, the focus was placed on building a neuropsychological battery of tests translated and modified for testing in Pakistani populations in the UK. The aim was to collect normative data on a range of tests centred on memory, language, executive function and attention tasks to enable a better interpretation of cognitive performance in the hope to facilitate an accurate diagnosis. The tasks have been used unanimously across the globe for patients with dementia to offer a differential diagnosis (Lezak, 2012; Otfried Spreen & Strauss, 1998). As predicted we established cut off scores based on adjustments according to education, age and acculturation score which were lower in comparison to the currently used British norms (Strauss et al., 2006). 

These cut off scores enable us to better understand the level of performance in Pakistani patients and increase our understanding of demographic predictors on cognitive tests performance. The idea is that the performance of the current population, especially the older aged Pakistani population in the UK (51 and above) have very little educational attainment as many would have migrated from their home country aged 14 and above with little or no education level. This in effect shaped the demography of the older aged Pakistani in the UK. Together with their unfamiliarity with testing conditions and their lack of acculturation to the western norms, we may be able to conclude that a synergy of different environmental factors can fully explain the performance on cognitive tests observed in chapter 5, studies 1 and 2 and chapter 6, studies 1 to 8.  

The strongest predictor was education, with no surprise really as there are surplus amounts of research articles which have reported education as a predictor of cognitive performance (Schneeweis, Skirbekk, & Winter-Ebmer, 2014). The collection of data would of course need to be updated and most probably increased in numbers before one can call the gold standard for British Pakistani. We would also need to constantly update the norms, considering 2nd and 3rd generation born Pakistanis in the UK, who would shape a different demography based on their level of acculturation and education in the UK. However, there are clear clinical prospects from this research which would benefit both Pakistani patients and the clinician. This research is one of the first to my knowledge which has established cut-off scores for various neuropsychological tests in the current Pakistani population in the UK, with a sample of 123 participants. The importance of continuing this type of research is therefore essential for the improvement of dementia diagnosis in the BME community, which will provide improved services for care and lessen the burden for BME families that continue to experience a great stigma with mental health problems. One of the future continuing prospects is to raise awareness of dementia in the BME community, which this research has set out to accomplish, however, more research will be required in order to allow a continual growth of knowledge in this field. Nielsen, Vogel, Riepe, et al. (2011) looked into the assessment of dementia in ethnic minorities in clinical centres of the European Alzheimer’s Disease Consortium (EADC) and found that out of 25 centres (including 4 from the UK), 68% of patients who were referred for neuropsychological services were assessed using cognitive testing and 32% of patients required interpreters, implying that cognitive assessment was not carried out on those patients who required interpreters. This study provides evidence to suggest that some ethnic minorities receive poor access to services due to linguistic barriers and lack of assessment tools. More data will be required on patients and an overall increase of awareness in ethnic minorities will lead to better accounts of patient access in those communities that are supposedly underrepresented currently.         

3. [bookmark: _Toc436932658]Pakistani patients: neuropsychological profiling
The patient case series analysis highlights the importance for minority ethnic group norms and cut off scores for a more accurate interpretation of Pakistani patients’ cognitive performance. The emphasis is on the adjustment of scores based on education and age as well as acculturation scores and other linguistic and cultural differences as factors to account for during neuropsychological assessment in Pakistani patients. This allows us to identify better, patients at an earlier stage of the disease process. Based on the small case series of patients referred to the memory clinic, it was clear that adjusting their scores provides a more useful account of their cognitive status. Prior to the norms collected and cut-offs established, patients raw scores reflected profiles of moderate to late stage cognitive impairment (Camp, Skrajner, Lee, & Judge, 2010). The low number of patient referrals from the Pakistani community supports the findings taken from research carried out by Nielsen, Vogel, Riepe, et al. (2011), in which they found low referral rates from ethnic minority groups to memory services in Europe. 

All patients seen as part of the case series analysis in Chapter 7 reside in the UK city of Sheffield. Pakistanis make up the largest ethnic minority group in Sheffield (approx. 16, 000 inhabitants) (ONS, 2011a) and the old age Pakistani community is increasing in tandem with the Pakistani population. This implies that more referrals are likely however, undue if there is a lack of understanding and awareness amongst the Pakistani community about dementia which would lead to poorer navigation within the complexities of the current healthcare system. 

At present, after GP’s consult with patients, they are referred for an MRI and are seen by a Neurologist/Psychiatrist who may require initial screening instruments to be able to accurately confirm and justify a diagnosis of dementia. In many cases an extensive neuropsychological assessment is required in which neuropsychologists would carry out several neuropsychological tests to confirm a diagnosis. It could be argued that an intervention is required at all points for better and accurate diagnosis in ethnic minority groups, but in order to tackle this issue, the point of referrals from neurologists and GP’s need to be mindful of instruments that are available in other languages. This is potentially the biggest factor in influencing referrals to memory services, as discussed by Nielsen, Vogel, Riepe, et al. (2011). Therefore, there is an urgency for GP’s and even local authorities, to take the initiative to educate the Pakistani community about what dementia means and how best to seek help for symptoms of dementia for caregivers, patients and the public. This would encourage more referrals and also increase more patient involvement into research in the field of dementia and neuropsychology.  

Throughout data collection, a lot effort went into educating individuals about what dementia means and what symptoms are related to the different causes of dementia. Dementia awareness is something which all communities could benefit from, and is currently an ongoing challenge in healthcare. There is still a huge stigmatisation problem that beckons a change in the Black, Asian and Ethnic Minority community in the context of mental health. Some of the ways to overcome this is to explore more avenues of research, continue collecting normative data and being persistent with funding bodies that this type of research is required in order to improve services that are offered for people with debilitating neurological conditions that warrant neuropsychological assessment for the best and most accurate treatment. The global pandemic that is currently occupying about 1/3 of scientific headlines recently and receiving more press than in previous years is a clear turning point for many researchers, so now is probably the best time for innovation and development.        
    
3. [bookmark: _Toc436932659]Limitations 
There were some limitations that can be highlighted which may be improved with further investigation. Firstly, all tests translated into Urdu were not always useful as many language dialects are spoken in the Pakistani community (Tamim, 2014). This could be seen as lacking ecological validity because even though the majority of Pakistanis understand Urdu, they do not necessarily read and write in Urdu. We overcame the difficulties that may arise with the variable language dialects by advertising for people who were literate in Urdu. However, there were many cases in which people were not fully literate in Urdu and this was overcome by personal language skills in the different language dialects spoken, and as this was mainly a snowballing sample many people were of the same speaking dialect backgrounds. Although the limitation of the tests may be that ecological validity is not very strong, it is important to ensure that experimenter standards of test administration including any bias are not present which can increase the strength of ecological validity.

Furthermore, another limitation was the number of people recruited for a standardisation. Understandably there are not enough participant data currently for the tests used in chapter 5 studies 1 and 2 and chapter 6, studies 1 to 8 in order to offer gold standard cut off scores. However, these studies offer research foundations for further investigation and possible avenues to increase participant and patient data. The idea is to offer this research as a means to increase awareness within the Pakistani community and also reduce some of the stigma associated with mental health research.

Moreover, a further limitation could be the items used are still not culturally applicable for the Pakistanis and therefore, could reduce the accuracy of screening instruments such as the MMSE. This is something which warrants further investigation and given that the influencing factors of acculturation and education can be used to control for the variability in terms of responses to these items, such as being able to give correctly, one’s age and date of birth. There is still a great deal of investigation to be done with regards this limitation. However, with more participant and patient data this can be overcome. 

Finally, there is still a lack of involvement of South Asians in general in research. This is definitely a limitation that was overcome with the researcher being Pakistani and being able to speak the language for an enhanced recruitment strategy (i.e. going to the local community centres and mosques to encourage participant recruitment in Pakistanis for chapter 5, studies 1 and 2 and chapter 6, studies 1 to 8). 
It is important to recognise that individual neuropsychological tests have different psychometric properties which mean they also have varying levels of test difficulty which make it impossible to achieve a cognitive profile that is free from this effect. There are also further problems with practice effects for most neuropsychological tests which could influence the trajectory of cognitive decline by either a flat trajectory when a worsening of the level of function has occurred in follow up, or an improvement trajectory at follow up when level of functions has remained unchanged. 
These are limitations for neuropsychological tests which need to be considered when further developing tests for third generation Pakistanis. An important aspect to consider when developing tests is construct validity, to ensure that tests are basically made to measure what they set out for in an ethnically diverse population based standardisation for future generations. 
        

3. [bookmark: _Toc436932660]Future research avenues
There are several research avenues, some of which have already been highlighted. The obvious one is to increase awareness of dementia in the Pakistani community on a much bigger scale, which would increase involvement of more ethnic groups into research, again practical from an ethical stand point. There is information available on the NHS website as well as local information at GP’s and Hospitals in Sheffield such as, the Sheffield Dementia Information Pack. The information highlights key points about what dementia means and how it can manifest in very lay terms for a wider audience. Some of the information has also been translated into Urdu. However, as mentioned previously not everyone can read Urdu so there needs to be other means of raising awareness. An option would be to have an information video in Urdu, and these could be on loop in some GP practices in densely populated areas of Pakistanis and other South Asian communities. There could be information on pathways to a diagnosis for South Asians, as one of the main reasons for lack of public and mainly patient involvement in Pakistani communities is due to the lack of knowledge about the care pathways and systems within the NHS that could encourage them to seek help from the right people. 

Overall there are many avenues to explore for research purposes. Alongside raising awareness for dementia in the Pakistani communities, there needs to be an ongoing process of collecting data for standardisation and perhaps a more central database which can be available to GPs in areas where there are more Pakistani people, offering up to date norms for initial screening instruments such as the MMSE in Urdu. Furthermore, to make the Urdu MMSE and other tests available to clinicians is important, as they can implement them into practice for patients who speak Urdu with an interpreter on site. With interpreters, there is a general bias as mentioned previously; however, instructions in Urdu can help for more accurate administration of neuropsychological tests. 

There are many reasons to implement these tools for use in other neurological conditions in which there are more Pakistanis already involved in, such as Stroke patients. This could also increase the validity of the tools used in this thesis, which is a potential avenue for future research. There are several possible sources of cultural differences, some of which have been explored in this thesis with regard to factors that confound relationship of ability to test performance. However, biological explanations for cultural differences are scarce and have not been explored in great depth. There is also scope for adding to knowledge of biological explanations in the theoretical framework of neuropsychology overall.  

In conclusion, the avenues for future research are endless. There is potential to implement the tools used in this thesis into clinical practice as well as increase data collecting means and produce more of a standardised measure of assessment for Pakistanis. This type of work has only set the grounds for further research into the field of cross cultural neuropsychology.    


[bookmark: _Toc436932661]Appendices 
3. [bookmark: _Toc436932662][image: ]Appendix: Novel ABM Test (front page and an example of item 15, fall of the Berlin Wall)
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3. [bookmark: _Toc436932663][image: ]Appendix: RMMSE and UMMSE (translations highlighted in yellow)
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3. [bookmark: _Toc436932664]Appendix: SCEB (Translated into English)

1. Temporal Orientation
What month are we in – 5 points for each month of difference (Maximum = 30)


What is today date – 1 point for each day of difference (maximum = 15)


What year is it – 10 points for each year of difference (maximum = 60)


What day of the week is it – 1 point for each day of the week of difference (maximum = 3)


What time is it – 1 point for every 30 minutes of difference (maximum = 5)

Total degrees of error score:       / 113

2. 5 word test
Water – You can bath with this or drink it
Mosque – Friday prayer is usually said here  
Door – This can be made from wood and is a part of the house
Elephant – this is a large African animal, usually grey in colour 
Dishes – food can be eaten out of them


Delayed recall (sum of cued and free recall) – after clock drawing test score:       / 5


پانی   Water


مسجد   Masjid


دروازہ  Door


ہاتھی   Elephant


برتن    Dishes 

3. Clock drawing test – score 1-7 (Solomon et al., 1998) (3:40)



4. Semantic verbal fluency test
	Cities/Shehr

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




3. [bookmark: _Toc436932665][image: ]Appendix: The Short Acculturation Scale
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3. [bookmark: _Toc436932666][image: ]Appendix: Digit Span Forward/Backward

	Logical Memory
	Score 0 or 1
	
	

	Short Story
	Story unit
	Thematic unit
	Delayed unit recall
	Delayed thematic recall

	Javed 
	
	
	
	

	Choudry
	
	
	
	

	South
	
	
	
	

	London se
	
	
	
	

	Indication of a male character
	
	
	
	

	Achi
	
	
	
	

	Darzee
	
	
	
	

	vali dukhaan
	
	
	
	

	me kaam karta tha
	
	
	
	

	Main character is employed
	
	
	
	

	voh police 
	
	
	
	

	station meh 
	
	
	
	

	khabr likai ki 
	
	
	
	

	koi gundo ne
	
	
	
	

	galli meh rohk karr
	
	
	
	

	pishli raath ko
	
	
	
	

	uskein 60 (saat) pound
	
	
	
	

	chori kar diyan
	
	
	
	

	Indication that he was robbed
	
	
	
	

	uskey 4 (chaar)
	
	
	
	

	choteh bachey bi thay
	
	
	
	

	Main character had children
	
	
	
	

	karaya bi dena valah tha
	
	
	
	

	aur uney  2(dho) din keyliya
	
	
	
	

	khana bi ni kaya 
	
	
	
	

	Characters were in need
	
	
	
	

	police
	
	
	
	

	ko sonkeh bohat dukh laga
	
	
	
	

	Police felt sympathy for them
	
	
	
	

	aur voh chanda jammah
	
	
	
	

	Karney lagey un keyliya
	
	
	
	

	Police responded to needs
	
	
	
	

		
	
	
	
	

	Total Score
	   /25
	     /7
	 /25
	 /7



3. [bookmark: _Toc436932667]Appendix: Logical Memory Test



EnglishTranslation: Javed/ choudry/ of south/ London/ employed/ as a tailor/ in a clothes/ shop/ reported/ at the police/ station/ that he had been held up/ on the high street/, the night before/ and robbed/ of 56 pounds/. He had four/ small children/, the rent was due/ and they had not eaten/ for two days/. The police/ touched by the family’s story/ took up a collection for them/. 

3. [bookmark: _Toc436932668][image: ]Appendix: Urdu Digit Cancellation Task  
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	M/م
	N/ن
	R/ر

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3. [bookmark: _Toc436932669]Appendix: Letter Fluency

3. [bookmark: _Toc436932670]Appendix: Category Fluency


	Cities/Shehr
	Animals/Janwar
	Fruits/Inaam
	Things people wear
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