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Abstract
This article will provide an overview of the psychosocial and cognitive problems that people with epilepsy (PWE) experience as consequence of the condition and its treatment. Psychosocial problems will be discussed in light of how they impact on quality of life. The review will discuss the stigma, myths and stereotypes that PWE encounter and the implications of these for important psychological outcomes including; anxiety, depression, self esteem, sense of mastery and cognitive dysfunction. The latter part of the article will focus on psychosocial factors including social isolation, interpersonal and family relationships and employment. The overall aim is to provide the reader with a general overview of the sort of factors that can impede social functioning in PWE with particular emphasis on the problems encountered in adults.  

1.1 Psychosocial impact of epilepsy and its treatment, on quality of life.
PWE have more problems of a social nature than the general population (Austin and de Boer, 1997). The most important determinant of quality of life and psychosocial functioning in people with epilepsy is freedom from seizures, (Jacoby, 1992). This finding is reflected in the psychosocial problems that are evident in people with refractory epilepsy and the improvement in scores on quality of life measures after successful surgery (Vickrey et al., 1992; Baker et al., 1993; Baker et al., 1997; Malmgren et al., 1997). It is important to note that studies which assess psychosocial functioning in PWE often focus on clinical samples who may have refractory epilepsy so the precise nature of psychosocial functioning in all PWE is difficult to gage (Austin and de Boer, 1997). Factors that have been associated with an increased risk of social dysfunction include, severe and frequent seizures, a chronic form of the condition, the comorbid presence of other conditions, educational underachievement, negative attitudes towards epilepsy and a lack of family support (Austin and de Boer, 1997).  

The psychosocial problems that are faced by the person with epilepsy particularly in relation to employment and relationships are not always a consequence of seizure activity but more often the result of discrimination and misconceptions about the disorder (ILAE, 2003a). People with epilepsy live under the ‘sword of Damocles’, never knowing when and where a seizure may occur, whether they may loose consciousness without warning and if ultimately their seizures can be controlled.  This uncertainty can render the individual with vulnerability in social situations. PWE have stated that uncertainty and fear of having a seizure are the worst things about having the epilepsy (Fisher et al., 2000). 
Whilst to some degree all chronic medical conditions will influence a person’s quality of life, the impact may be particularly apparent in the person with epilepsy (ILAE, 2003f). Children with epilepsy have been found to have more social problems than children with other chronic disorders such as diabetes or bronchial asthma (Matthews et al., 1982; Aper et al., 1991; Austin et al., 1994). The uncertainty associated with epilepsy and the social stigma of having the disorder have obvious consequences for the quality of life of PWE (ILAE, 2003f). 
Psychosocial difficulties experienced by PWE have been found to exist across cultures. Reduced quality of life, lower school attendance and performance, social isolation and exclusion, difficulties in finding employment and in maintaining intimate and family relationships, have all been reported (ILAE/IBE/WHO, 1999; Wiebe et al., 1999).
The issues that will be discussed in the present review concern the impact of psychosocial factors on the quality of life of PWE. These are eloquently summarised in a quotation from Billod (cited in ILAE, 2003a, p.12):

‘The epileptic is avoided, on all faces he reads his sentence to isolation. Everywhere he goes, menacing and insurmountable obstacles arise to his obtaining a position, to his establishing himself, to his relationships and to his very livelihood; he has to say goodbye to his dreams of success, for the masters even refuse him work in their shops; goodbye to his dreams of marriage and fatherhood, goodbye to the joys of the domestic hearth. This is death to the sprit’

1.2  Myths, Stereotypes and Stigma

Myths, misconceptions and stereotypes in relation to epilepsy find their origins in how epilepsy has been portrayed and documented throughout history. These have served to create and propagate the stigma that surrounds epilepsy.

Current myths and misconceptions about epilepsy are still prevalent in society, particularly in individuals who do not know someone with epilepsy, (Baxendale and O’Toole, 2007). As ILAE (2003a) highlight, despite attempts to educate people in relation to epilepsy the media often contribute to the problem by ‘disseminating inaccurate information’ (p.13). In particular television and cinematic portrayal of characters with epilepsy have worked to ‘perpetuate many of the ancient myths surrounding the condition’ (Baxendale and O’Toole, 2007, p.192.). Baxendale and O’Toole (2007) argue that characters are often depicted as dangerous, possessed by demons and insane, who may foam at the mouth and become violent during a seizure. People with epilepsy are seen as requiring immediate medical assistance to stop seizures and putting something in the mouth of someone during a seizure is believed to prevent them from swallowing their tongue. 

As well as reinforcing negative stereotypes Baxendale and O’Toole (2007) argue that misrepresentations of epilepsy misguide the public to the best course of action to treat a seizure if they witness one. This in turn may leave epilepsy sufferers at risk if they have a seizure in public (such as misguided well-wishers putting something in their mouth). Baxendale and O’Toole (2007) found that one in three of the 4605 members of the general public they surveyed would attempt this course of action if they saw someone having a seizure. Long et al. (2000) report a higher percentage with 41% of their sample reporting that this course of action was appropriate, such misconceptions  regarding first aid are perpetuated by misrepresentation in the media (Krauss et al., 2000).   

Krauss et al. (2000) studied English print media stories about epilepsy between 1991 and 1996. Thirty-one percent of the stories presented were inaccurate in some way, 14% contained scientific inaccuracies, 9% exaggerated the benefits of treatment and 5% exaggerated the risks associated with seizures. Many stories reinforced historical misrepresentations of epilepsy by associating it with demonic possession and divine intervention. Clearly misunderstanding about the nature of epilepsy and how to help someone when they have a seizure may impact on self perceptions of PWE in society and in turn how society perceives PWE. Misperceptions within society may lead to prejudice, discrimination and stigma towards PWE and consequently PWE may be more socially isolated, feel more stigmatised and have reduced self esteem. 
Scambler (1989) distinguishes between two different types of stigma that are prevalent in PWE. These are ‘enacted’ stigma where PWE are discriminated against and ‘felt’ stigma where the person with epilepsy is fearful of exposure to ‘enacted stigma’. There is often a disparity between actual enacted stigma and felt stigma in PWE (ILAEe employment, 2003) where felt stigma is more apparent than enacted stigma (Jacoby, 1994). The manner in which the individual perceives stigma is a very subjective process and varies greatly across PWE. Factors such as personality, the effectiveness with which the individual copes with the condition, years of education, perceived discrimination in gaining and retaining employment and the restrictions PWE feel as a consequence of having the condition, all potentially impact on felt stigma (Ryan et al., 1980; Lee et al., 2005). 
There are a number of clinical features of epilepsy that can impact on feelings of stigma and psychosocial sequelae. Seizure type can have a very influential impact on the psychosocial consequences of epilepsy such that tonic clonic seizures due to their dramatic nature can potentially be more stigmatising (Jacoby et al., 1996). Seizures that are not well controlled have been associated with increased feelings of stigma (Baker et al., 2000). Jacoby et al. (1996) found that 62% of PWE experiencing frequent seizures reported feeling stigmatised by their disorder. The equivalent percentages were 40% for those who had seizures less often then once a month and 25% for PWE in remission. Jacoby et al (1996) also found that perceived stigma was significantly affected by current seizure activity, age at onset, current age and duration of epilepsy. Age of onset explained variation in scores on perceived stigma. Felt stigma in PWE was also evident in a large European cross cultural study by Baker et al. (2000) which found that 51% of a sample of over 5000 PWE felt stigmatised by having epilepsy. The strongest predictor of felt stigma in this study was perceived impact of epilepsy as measured by the Impact of Epilepsy Scale (Jacoby et al., 1993). Age of onset, country of origin, the risk of injury as a result of having epilepsy and feelings about life also significantly affected stigma scores. There were cross cultural differences in the perceived impact of epilepsy and felt stigma which the authors argue may highlight a disparity in the experiences of PWE in different countries and cultures. In a further review of the literature, Smeets et al. (2007) concluded that stigma (both felt and enacted) had a negative influence in gaining and retaining employment. 
Stigma has a wide impact on the psychosocial functioning in PWE affecting interpersonal relationships, employability, health and quality of life in general (Morrell, 2002). The presence of stigma in PWE is multifactorial. The ability of parents to cope with the diagnosis and the extent to which they are overprotective of young PWE, may cause increased feelings of stigma in the child (Goodyer, 1988; Scambler and Hopkins, 1986), and may well have longer term consequences for the child’s self esteem in later life (McCollum, 1981). 

Stigma contributes greatly to the burden endured by PWE and is often the reason why PWE conceal their disorder (Morrell, 2002). Stigma leads to discrimination and PWE have been exposed to discrimination and prejudicial behaviour over many centuries and in many countries (de Boer et al., 2008). ‘The history of epilepsy can be summarised as 4000 years of ignorance, superstition and stigma, followed by 100 years of knowledge, superstition and stigma’ (Kale, 1997, p.2).  Such prejudicial behaviour is still prevalent within society. A recent study by Jacoby and Jacoby (2005) found that 36% of PWE were refused one or more types of insurance in the UK. Such discrimination deprives PWE of the right to adequately provide for themselves and their family in the event of a problem. This in turn can undermine self-esteem and adversely affect relationships.  
 In one study which assessed 445 PWE, the perception of felt stigma was dependent on whether the individual experienced limitations in their everyday life or had suffered discrimination at work (Ryan et al., 1980). The number of years in school was negatively correlated with felt stigma in this study indicating that increased education in someway lessens felt stigma.

Chaplin et al. (1992) found that the psychosocial consequences of epilepsy are most closely linked to the severity of the disorder in the early stages of diagnosis and Morrell (2002) argues that effective medical intervention at this time will work to reduced perceived stigma in the individual. Recent studies demonstrate that there has been an improvement in public attitudes towards PWE and that views have become less stigmatised (Jacoby et al., 2004; Jacoby et al., 2005a; Jacoby et al., 2005b).

1.2 Psychopathology, Anxiety and Depression


PWE are at greater risk of psychopathology, anxiety, depression and suicide than the general population and they are also more likely to be socially dysfunctional than those without the condition (Jacoby et al., 1996; ILAE, 2003c; Pompili et al., 2005; Pompili et al., 2005; Mensah et al., 2007).  Depression and suicide are 4-5 times more prevalent in PWE than the general population (Brodie and Schachter, 2001).  Anxiety and depression often coexist in the general population (Mensah et al., 2007) and this is especially the case in PWE. Anxiety and depression are the most prevalent psychiatric features in epilepsy, with anxiety being the most frequently reported psychiatric problem (Betts, 1981; Arnston et al., 1986; Collings, 1990; Jacoby et al., 1996). Psychiatric and psychological disorders are under diagnosed and treated in PWE (de Boer et al., 2008).
 As PWE are living with a chronic condition they may be more prone to feel demoralised and consequently may have a more pessimistic outlook on life which can in turn impact on affect and mood. Neurobiological factors may also account for the relationship between psychopathology and epilepsy. A recent investigation on children with epilepsy by Jones et al. (2007) discovered that a substantial proportion of their sample (45%) had a history of psychopathology (mostly anxiety, depression and attention deficit disorder) which preceded the onset of their seizure disorder.  
Clinical features of epilepsy that have been found to impact on psychopathology include seizure frequency, age of onset, seizure type, duration of epilepsy and aetiology (Jacoby et al., 1996). Jacoby et al. (1996) examined the impact of these variables in an unselected population of PWE in the UK.  Increased seizure activity was significantly related to anxiety and depression. Longer duration of epilepsy and older age of onset were also significantly correlated with depression. Jacoby et al. (1996) suggest that the age of onset effect may be attributable to the need to adapt to the condition and the implications it may have on employment prospects and the ability of the PWE to provide for their family. Research has suggested that parental over protectiveness may in part facilitate psychopathology in children with epilepsy (Ferrari et al., 1983).

A diminished sense of mastery is a core feature of epilepsy which can mediate feelings of anxiety and depression (Brier et al., 1998; Hermann and Wyler, 1989; Salgado and Souza, 2001). Because of their unpredictable nature, seizures engender an external locus of control since PWE feel that they have little in the way of control over their life and this can serve to perpetuate and intensify feelings of anxiety and depression (de Souza and Salgado, 2006). 
1.2.1 Anxiety

Increased feelings of anxiety in PWE can be manifested in a number of ways. Anxiety may be present prior to and during seizures activity, fear of having a seizure may induce feelings of anxiety (Mittan and Locke, 1982) and the stigma associated with having epilepsy may make PWE more anxious (Arnston et al., 1986).  PWE may develop agoraphobia and social phobia due to the unpredictability of seizures and the possibility that they may occur at ant time, in awkward places and in difficult circumstances (Thompson, 2000).

Anxiety has been associated with a number of epilepsy related factors, such as earlier age of onset, poor seizure control, presence of side effects of AEDs and increased seizure activity and seizure severity (Smith et al., 1991; Jacoby, et al., 1996; Mensah, et al., 2007). Seizure severity was the most significant predictor of anxiety in a study which assessed quality of life in patients with refractory partial seizures (Smith et al., 1991). 

As well as epilepsy related factors psychosocial factors play an important part in mediating anxiety in PWE. Vasquez and Devinky (2003) argue that anxiety may be a consequence of the unpredictability of epilepsy, restricted social activities, low self esteem, stigma and rejection from society
1.2.2 Depression

The existence of a relationship between epilepsy and depression has been documented since antiquity. As Goldstein and Harden (2000) highlight, recognition of this relationship has been noted before 2000BC in Indian Ayurvedic writing. In an early review of evolving historical perspectives Lewis (1934, cited in Goldstein and Harden, p.228.) cites a quote from Hippocrates writing: 

‘Melancholics ordinarily become epileptics, and epileptics melancholics: of these two states what determines direction is the direction the malady takes; if it bears upon the body, epilepsy, if upon the intelligence, melancholy’
The symptoms of depression are apparent in 40-60% of PWE (Grabowska-Grzyb et al., 2006). A number of epilepsy related factors have been associated with depression. Having focal epilepsy has been associated with depression (Forsgren and Nystrom, 1999) and Grabowska-Grzyb et al. (2006) found that having complex partial seizures was also positively correlated with the experience of depression. These authors also found that depression was more common in people with temporal lobe epilepsy (TLE) with a focus in the dominant hemisphere. This may be particularly apparent in people with mesial temporal sclerosis (Quiske et al., 2000). High seizure frequency and refractory epilepsy have been shown to be associated with feelings of depression as have certain types of AED (Mendez, Cummins and Benson, 1986; Schmitz, Robertson and Trimble, 1999; Kanner and Balanov, 2002). The nature of the relationship between epilepsy and depression may be bi-directional such that history of depression is often much more common in people who later have a seizure (Hesdorffer et al., 1989; Forsgren and Nystrom, 1999). Hesdorfer et al. (2000) found that major depression was associated with a much greater risk of developing focal epilepsy, a finding which supports a previous study by Forsgen and Nystrom (1999). Older adults (over 55) with major depression were also four times more likely than controls to develop epilepsy. The evidence of depression as an antecedent factor prior to seizure onset was substantiated in a later study by Hesdorfer et al. (2006). This study assessed the time order of association between epilepsy and depression in both adults and children over the age of 10. People with a history of depression were 1.7 times more likely to develop epilepsy than the control sample. Independent of major depression, participants who had a history of suicide attempt were also at a far greater risk of developing epilepsy. 
Some of the psychosocial factors that mediate depression in PWE are the patient’s ability to adjust to the diagnosis, the experience of stigma and discrimination, feelings of uncertainty and a lack of control due to the unpredictable nature of seizures and a lack of social support (Dell, 1986; Mungas, 1982; Scambler, 1987; Hermann and Whitman, 1989; Chaplin et al., 1990; Jacoby, 1994). 
1.3 Self-esteem, sense of mastery and self efficacy

Clinical features such as seizure severity have been identified as the most significant predictor of self esteem and locus of control in a study which assessed quality of life in patients with refractory partial seizures (Smith et al., 1991). Baker et al. (2005) found that seizure frequency was negatively related to self esteem in adolescents. Those who reported higher levels of knowledge about epilepsy also reported higher levels of self esteem, which may have important implications for treatment intervention. 
Poor self esteem has been found to be prevalent in PWE in a number of studies (Levin et al., 1988; Collings, 1990; Jacoby et al., 1996; Fisher et al., 2000) and appears to be a common feature of the disorder. Clearly the prevalence of poor self esteem among PWE has important implications for psychosocial functioning. Collings (1990) conducted a study in the UK and Ireland on 392 PWE and found that these individuals felt that they would have higher self esteem if they did not have epilepsy. PWE rated their behaviours as significantly more unpredictable, handicapped, lacking in maturity, and adaptability.  They perceived themselves as lacking in value, and dependability, less stable, and less able to cope with life. These PWE also saw themselves as unsuccessful, less well adjusted and less happy compared to healthy volunteers.  Employment also has an important influence on self esteem. For example, unemployed PWE have lower self esteem than those that are employed (Jahoda, 1982; Chaplin, 2005; Lee, 2005). 

Baker et al. (1993) found a relationship between anxiety, depression and sense of mastery scores in relation to self esteem. People who had low self esteem scored higher on the anxiety and depression elements of the HADS (Hospital Anxiety and Depression Scale) and lower on the sense of mastery measure. Parental over protectiveness reduces feelings of autonomy and independence such that PWE feel a reduced sense of control in their life (McCollum, 1981). Increasing knowledge about epilepsy through educational programmes has been successful in increasing self esteem (Snead et al., 2004). Individual and family counselling may also help to increase feelings of self esteem in PWE (Morrell, 2002). 

The heightened uncertainty associated epilepsy and its treatment may cause the person with epilepsy such to feel that they have little control over their lives and consequently they may experience a reduced sense of mastery. Consistent with this PWE have been found to have a poorer sense of mastery in comparison to normal controls (De Vellis et al., 1980). 
Poor sense of mastery has been linked to a range of psychological variables in PWE, such as anxiety, low self esteem, an increased likelihood of committing suicide and feelings of helplessness (Matthews and Barabas, 1981; Arnston et al., 1986; Baker et al., 1993;). 

Schachter (2005) argues that self mastery may be influential in reducing the impact of stigma and improving compliance to medication regimes. He cites a study by Dilorio et al. (2004) in which self efficacy and patient satisfaction accounted for most of the variance in managing medication in a study of PWE. 

1.4 Cognitive dysfunction related to epilepsy

One of the most debilitating aspects of being diagnosed with epilepsy is the impact that recurrent seizures can have on cognitive functioning and daily life. In a study by Fisher et al. (2000) PWE ranked cognitive impairment one of the biggest problems with having the disorder. Common cognitive deficits in people with epilepsy are intellectual decline, reduced information processing speed, reduced reaction time, attentional deficits and memory impairments (Corcoran and Thompson, 1993; Aldenkamp et al., 1995; Moore and Baker, 2002; Helmstaedter et al., 2003). 

Memory is the most frequently reported problem in PWE (Thompson and Corcoran, 1992; Corcoran and Thompson, 1993) and deficits ‘can range from poor concentration and minor forgetfulness to gross clouding of consciousness and disorientation’ (de Boer et al., 2008, p.542.). People with TLE and especially MTLE are particularly vulnerable to memory deficits. Such deficits appear to be most apparent in those who have had epilepsy for a longer duration (Hendriks, et al., 2002). 

Up to a quarter of PWE have learning disabilities and a half of people with learning difficulties have epilepsy (de Boer et al., 2008).  Learning can be heavily affected because seizures can effect the individual’s level of alertness as well as the short term storage of information. Nocturnal seizures may well interrupt sleep and interfere with the consolidation of memory (de Boer et al., 2008). Such difficulties can clearly have an impact on educational progress and academic attainment.
For the majority of seizure types, Aldenkamp and Bodde (2005) emphasise that cognitive impairment arising from seizure activity can be reduced or reversed by effective seizure control. Therefore early detection of the cognitive consequences of seizure activity and effective seizure control are paramount in preventing long term cognitive dysfunction (Aldenkamp and Arends, 2004; Kent et al., 2006). This may be especially relevant to children with epilepsy, where the negative impact of seizures on cognitive functioning may accumulate overtime (Aldenkamp and Arends, 2004). Early detection may be especially problematic for those with non convulsive seizures that may go undetected. 
The relationship between epilepsy and cognitive functioning appears to be bi-directional. Research has demonstrated that cognitive dysfunction can precede the onset of seizures in children (Oostrom et al., 2003; Berg et al., 2005; Herman et al., 2006). Children who were tested within twelve months of diagnosis demonstrated significantly worse scores in relation to matched controls on measures of behaviour, attention, reaction time, location learning and academic skills (Oostrom et al., 2003). These differences were apparent irrespective of epilepsy related variables. Psychosocial factors were also found to impact on behavioural and cognitive impairment. Children who did not adjust well to the diagnosis of epilepsy, the children of parents who did not adjust well to diagnosis, or children who had a history of family problems were at a greater risk of behavioural and cognitive deficits. Children with a recent diagnosis of epilepsy have also demonstrated impairments on measures of intelligence, executive function, language and psychomotor speed (Hermann et al., 2006). Cognitive and behavioural functioning have been found to predict social competence in children with epilepsy, particularly in relation to school, participation in social activities and interpersonal relations  (Caplan et al. 2005). A number of studies have also shown that children with epilepsy who had academic difficulties prior to seizure onset were particularly at risk of cognitive impairment (Oostrom et al., 2003; Berg et al., 2005; McNelis et al., 2005; Hermann et al., 2006).
Many seizure related variables can impact on cognitive functioning, these include seizure type, seizure frequency, the age of onset, aetiology, duration of epilepsy, the type and number of AEDs, interictal EEG discharges and the site of the seizure foci (Jokeit et al., 2000). The nature of cognitive impairment will vary according to the location of the seizure foci. In light of this the cognitive deficits associated with seizure foci in the temporal (TLE) and frontal lobes (FLE) will now be discussed.
1.4.1 Differentiating cognitive impairment between FLE and TLE

Differences in test performance between TLE and FLE are not apparent in all studies and it should be noted that neuropsychological tests have been criticised for not effectively distinguishing between FLE and TLE (Exner et al., 2002).

Upton and Thompson (1996) found that FLE were impaired in relation to TLE on the Stroop task and cost estimation (estimating the price of common objects) but the Wisconsin Card Sort task (WCST) did not reveal any differences between the groups. Similarly Hermann et al. (1988) found that people with TLE made perseverative errors on the task similar to those seen in patients with frontal lobe involvement. 

Helmstaedter et al. (1996) compared the cognitive capabilities of people with FLE and TLE. Factor analysis revealed that the test battery tapped four distinct functions, speed and attention for timed tasks, memory span, motor coordination, and response inhibition and maintenance. People with FLE performed significantly worse on tests assessing response inhibition and motor control in comparison to people with TLE. However, Exner et al. (2002) found no differences in performance between FLE and TLE on measures of associative learning, general intelligence, mneumonic functioning, attention and information processing speed. Equally no differences were observed in set shifting, abstract conceptualisation or visuospatial processing of faces. The only difference observed was that FLE were impaired on verbal STM span in relation to TLE. Exner et al. (2002) highlight that test performance should be interpreted with caution when trying to differentiate between FLE and TLE especially prior to surgery. This is particularly pertinent to executive tasks such as the WCST. Corcoran and Upton (1993) administered a modified version of the WCST and found that people with hippocampal sclerosis were more impaired on this task in comparison to people with unilateral TLE or FLE (Corcoran and Upton, 1993). They attributed impairment to the heavy working memory requirements of the task and the central role that the hippocampus plays in relation to working memory.

Discriminating cognitive dysfunction between TLE and FLE in neuropsychological testing can be problematic for a number of reasons. Cognitive dysfunction is not just mediated by seizure foci but also the amount of underlying pathology, the propagation pattern of seizures and their frequency. Seizure type is also influential, in that people with MTLE (medial temporal lobe epilepsy) who have secondary generalised seizures are more likely to have general impairments in functions associated with the prefrontal lobes (Jokeit et al., 1997). An EEG study has provided evidence that seizures that originate from the medial temporal lobe have a tendency to spread to the ipsilateral frontal lobe (Lieb et al., 1991). Therefore such seizures may impact on executive functioning. Conversely the frontal lobes are the largest part of the cortex and are connected to many other brain regions, therefore seizure propagation which is particularly rapid in FLE (Williamson, 1992) may disrupt cognitive functioning in other cortical regions such as those that may be reliant on the functional integrity of the temporal lobes (Exner et al., 2002). 

1.4.2 Temporal Lobe Epilepsy (TLE)
MTLE is the most common focal epilepsy syndrome, and is characterised by focal seizures that cause epileptogenic mesial (medial) temporal lesions (usually hippocampal sclerosis) which are often resistant to AED therapy (Schacher et al., 2006).  MTLE is also typically characterised by an early age of onset and a history of febrile seizures (Helmstaedter, 2001). 

The range of cognitive functions that can be compromised in people with repeated MTLE seizures include intelligence, learning, visuo-spatial functions, problem solving, memory function and academic attainment (Herman et al., 1997; Hermann and Seidenberg, 2002).  If the dominant hemisphere is affected then language deficits can also be apparent (Kent et al., 2006). People with TLE report word finding difficulties. For example, Mayeux et al. (1980) found that people with LTLE were impaired in comparison to a RTLE and a generalised epilepsy group. This lateralisation effect has been replicated in a number of studies (Hermann and Wyler, 1988; Hermann et al., 1991; Ellis et al., 1991; Hermann et al., 1992; Sass et al., 1992; Davies et al., 1994; Saykin et al., 1995). Early age of onset has also been associated with deficits in word finding in TLE (Bell et al., 2001).

Due to the damage and loss of neurons that recurrent seizures cause to the hippocampal system, so it is not surprising that memory dysfunction is one of the most documented deficits in MTLE (Alessio et al., 2006). Deficits are apparent in the immediate recall of short stories in logical memory tasks and in delayed recall in both verbal and non verbal memory tasks (Corcoran and Thompson, 1993; Thompson and Corcoran, 1992). In PWE who complained of memory problems the top five reported daily problems were, finding a word that was on the ‘tip of the tongue’, loosing things, going back to check that that one has done something, forgetting that one was told something or forgetting peoples names (Corcoran and Thompson, 1993). 

Researchers have also distinguished differences in the type of memory impairment associated with right and left seizure foci. Verbal memory impairments are most often observed in people with MTLE who have a predominant left seizure focus while non verbal or visuospatial impairments are typically found in those with a predominant right seizure focus (Hermann et al., 1987; Sass et al., 1992; Selwa et al, 1994; Moore and Baker, 1996; Barr et al., 1997; Baxendale et al., 1998; Hermann and Seidenberg, 2002). Research has also suggested that left hippocampal damage in MTLE may have more detrimental effects on memory function that right hippocampal damage (Rausch and Babb, 1993; Baxendale, 1995). This may be because people with left hippocampal lesions also exhibit more extra-hippocampal damage rendering them more susceptible cognitive dysfunction (Bonilha et al, 2007). Jokeit et al. (2001) suggest that seizures in the MTL may disrupt the consolidation of memory and this is why they have such an impact on memory function. Consistent with this proposition Blake et al. (2000) found that people with LTLE had accelerated long term forgetting of verbal material. This impairment may be indicative of the effect that seizures have on the consolidation of new information in the long term (Shulman, 2000).
Cognitive deficits have been found to be more severe in LTLE than RTLE. Moore and Baker (2002) found that people with LTLE were impaired in verbal intelligence, general intelligence, attention span and expressive language in comparison to those with RTLE

Specific demographic variables relevant to epilepsy have also been shown to effect memory.  Kent et al. (2006) discovered that the longer the duration of MTLE and the younger the person was when they were diagnosed, the greater the impact on verbal memory. Their findings imply that early seizure control could help to reduce the long term impact that recurrent seizures have on memory function in TLE. Helmstaedter, et al. (2003) did a longitudinal study investigating the long term impact of TLE on memory function in patients who were being treated with AED’s or surgery. They concluded from their findings that memory deficits can cease or improve if seizures are adequately controlled. 
The impact that age of seizure onset and duration of MTLE have on memory function have been documented in a number of studies (Dikmen et al., 1975., Lespinet et al., 2002; Alessio et al, 2004). Higher seizure frequency has also been another influential demographic factor in relation to memory deterioration (Aldenkamp et al., 1996). 
1.4.3. Frontal Lobe Epilepsy (FLE)

Generally studies investigating the impact of focal epilepsy on cognition concentrate on TLE. There are few neuropsychological studies that have attempted to assess the behavioural characteristics and the nature of impairment and in FLE (Helmstaedter et al.,1996; Morris and Cowey, 2000; Shulman, 2000; Farrant et al., 2005; McDonald et al., 2005). Frontal lobe seizures are the second most prevalent type of seizure that are subject to surgical intervention and 15% of refractory epilepsy cases are due to FLE (Helmstaedter, 2001; Farrant et al. 2005). Of all patients that undergo surgical treatment for epilepsy, 18% have FLE (Hosking, 2003).

FLE does not impair intellectual functioning per se but removal of epileptogenic tissue in the frontal lobe has improved IQ performance (Milner, 1975). Post operative scores on the WAIS were improved despite large proportions of tissue being removed. This may be indicative of the fact that epileptogenic tissue in the FL can diminish general cognitive functioning (Morris and Cowey, 2000). Indeed Milner suggests that epileptogenic tissue may in fact cause disruption to the functions of other cortical tissue. However, the improvement in post operative scores has also been attributed to the effect of repeat testing (Morris and Cowey, 2000). 

In general memory is not impaired in FLE unless the memory task has an executive component such as organising the material to be remembered (Delaney et al., 1980; Morris and Cowey, 2000). 

Deficits in response inhibition as assessed by various forms of the Stroop Task have been evident in FLE (Corcoran and Upton, 1993; Helmstaedter et al., 1996; Helmstaedter et al., 1998). Such deficits are reflected in people with lesions of the frontal lobe (Stuss et al., 2001; Demakis, 2004). McDonald et al. (2005) investigated response inhibition and set shifting in a group of people with FLE, TLE and normal controls by using variations of the Stroop Task. They found that FLE and especially those with LFLE were impaired on response inhibition in comparison to NC. They also found that when they increased the executive demands of the task by testing two or more executive skills (response inhibition and set shifting) at the same time it exacerbated the impairments in FLE patients. However, whether this outcome reflects the increased difficulty of the task as opposed to increased executive demands remains unclear. The authors suggest that LFLE impairment may be particularly apparent due to the role that the left prefrontal cortex (PFC) plays in supporting the executive control functions that are required for verbal response inhibition. The temporal lobe group and particularly those with left MTS (mesial temporal sclerosis) also exhibited executive dysfunction on the response inhibition/set shifting task which the authors suggest may be mediated by seizure frequency (which was related to errors in the task), propagation of seizures to the frontal lobe or the demands of the task on working memory. 

The effects of seizure activity in FLE can be diverse due to widespread, bilateral and fast propagation of seizures (Helmstaedter et al, 1996; Shulman, 2000; Farrant et al., 2005). Consequently seizures can cause general cognitive disruption in the prefrontal cortex (Farrant et al., 2005). Morris and Cowey (2000) suggest that people with FLE exhibit mild executive dysfunction in comparison to people with frontal neurosurgical lesions. 

1.5 Social Factors
1.5.1 Social isolation, interpersonal and family relations
Social isolation is far more common in PWE (Austin and de Boer, 1997; ILAE, 2003c). Social isolation may well be a consequence of a number of factors, such that PWE may isolate themselves for fear of having a seizure in public, may have reduced opportunities for social interaction with others because of difficulties in gaining and retaining employment and because of parental over protectiveness. Fisher et al. (2000) found that PWE reported fear as the worst thing about having epilepsy, such fears included fear of being involved in a car accident, of having a seizure in public, of embarrassment in public and fear of loosing employment.  Twenty-four percent of the sample worried about social stigma, fear of the reaction of others to their disorder, shame and loneliness. Clearly such fears may discourage PWE from participating fully in social activities. Mittan (1986) found that fear of injury as a consequence of having a seizure in public was a commonly cited reason for staying at home in a fifth of PWE.  Reduced opportunities for social interaction may result in less chance of developing friendships and relationships and this has been reflected in the disparities in marital status in PWE in comparison to controls (Arnston et al. 1986; Collings, 1990). 
Baker et al. (2005) measured levels of social anxiety in a group of adolescents with refractory epilepsy in relation to knowledge about having epilepsy. Surprisingly, they found that social anxiety was not related to seizure frequency but directly related to knowledge, such that lower levels of knowledge lead to increased levels of anxiety. Using educational interventions to increase medical knowledge of epilepsy has been successful in improving quality of life (Snead et al., 2004). 
Thompson (2000) reports that in a survey of young people with refractory epilepsy the biggest area of dissatisfaction was social isolation and particularly in forming friendships and participating in social activities outside of the family home. Social networks and friendship are important sources for social support and will have a great impact on the individual’s ability to cope with having epilepsy and being part of society.

Epilepsy can greatly affect the ability of PWE to develop and continue relationships (Fisher et al, 2000). In a UK study by Jacoby et al. (1996) seizure frequency was associated with marital status, where less people with frequent seizures were married and more reported their status as divorced/separated or single. A distinct trend in the data in relation to time since last seizure was found, as the time since the last seizure increased so did the likelihood that the person with epilepsy would be married or widowed. Age of onset of epilepsy was also an influential in explaining marital status where people who were younger at the onset of epilepsy were less likely to marry. Zahn et al. (1998) report that reduced social opportunities lead to lower birth rates in men and women with epilepsy. Parental over protectiveness may interfere with the development of important life skills and render the child with less confidence and independence (Lothman et al., 1990; Austin and de Boer, 1997). 

Epilepsy can have psychosocial consequences for all family members. Stress, marital difficulties, restriction to social life, low self esteem and psychopathology have all been reported within the families of PWE (Ellis et al., 2000). Family stress, the available support from extended family members, family mastery, being female and seizure frequency were found to be significant predictors of social functioning in children with epilepsy (Austin et al., 1992). Clearly the importance of family variables is highlighted in this study, the nature of the relationship is unclear, epilepsy may be causing family stress because of family reactions to the disorder or the child’s psychosocial functioning may be a reaction to the family environment. Another factor which may limit participation in social activities and independence,  is not being able to drive (Dean and Austin, 1996). Williams et al. (2003) assessed parental anxiety and its impact on the quality of life of children with epilepsy in two hundred parents. Parental anxiety had a direct relationship with decreased quality of life in children.  The authors suggested that respite, social support groups and increased education about the risks associated with seizures and how parental behaviour may impact on the development of the child may alleviate the problem. Thompson and Upton (1992) found that carers of PWE were unhappy with how their role restricted their personal and social life and felt that respite and more social support were needed.  

Austin and de Boer (1997) argue that PWE find it very hard to develop friendships. Exactly what facilitates this difficulty is hard to determine. This may be the result of a number of interrelated factors such as, the attitudes of PWE towards having the disorder (Austin and de Boer, 1997) the attitude of others towards the condition, the reduced social opportunities through employment and being unable to drive, reduced self esteem or social skills. 
1.5.2 Education and Employment 
Evidence of underachievement in school children with epilepsy is apparent, in general young people with epilepsy do not fare as well in gaining qualifications as their school age counterparts (Thompson, 2000). One quarter to one half of children with epilepsy have educational difficulties at school (ILAE, 2003 d). Epilepsy related variables such as early age of onset, duration, seizure type, nocturnal attacks, high dosage of AEDs and polydrug therapy have been associated with poor educational prognosis. Seizures interfere with how alert the child is and can impair short term memory storage, nocturnal seizures may interfere with consolidation of memory and consequently frequent seizures will impact on the child ability to learn which may well have implications for educational performance (de Boer et al., 2008). As well as seizure related effects psychosocial aspects of epilepsy have also been implicated. These include teacher parent expectations, misconceptions about the disorder, period of time away from school, low self esteem and increased anxiety as a consequence of a stressful family environment (Thompson, 2000). Fewer PWE graduate from high school in the US (64% of PWE in contrast to the overall national graduation rate of 81.7%) (Fisher et al., 2000). 

PWE have been regarded as the most ‘difficult chronic health group to place in work’ (Chaplin et al., p.299). In general underemployment and unemployment are greater for PWE in comparison the general population and this trend exists world wide (ILAE a, 2003, ILAE b, 2003). A study conducted in the UK by Elwes et al. (1991) reported rates of unemployment as high as 46% in people with epilepsy as opposed to 19% in a control group. These disparities have also been reflected in a number of European studies (Bahrs, 1990; Hauser and Hesdorffer, 1990; Reuvekamp et al., 1999). Unemployment rates are especially high for PWE attending a tertiary referral centre and for those who experience at least one complex partial or tonic clonic seizure a year (Hauser and Hesdorffer, 1990; Thorbecke and Fraser, 1997). It seems that PWE are also underemployed and discouraged from reaching their full employment potential because of the perceived limitations of having epilepsy (Chaplin, et al., 1998). 

There are multiple interrelated factors that can be attributed to the unemployment and underemployment of people with epilepsy. Factors such as adequate seizure control, stigma, side effects of AEDs, poor self efficacy, social skills deficits, level of education, social isolation, neuropsychological deficits, negative familial attitudes, negative attitudes from teachers, employers and society as a whole have been found to have an impact on unemployment and underemployment in epilepsy- take out (Schultz and Thorbecke, 1985; Devinsky et al.,1994; Thorbeck and Fraser, 1997; Seidenberg and Clemmons, 1998; Clarke, et al., 2006). Early age of onset has also been associated with unemployment in PWE (Chaplin, et al., 1998). 

Seizure frequency has been shown to have a strong link with employability where PWE who have frequent seizures are less likely to be employed (Jacoby et al, 1996; Chaplin, et al., 1998; Yagi, 1998; Rätsepp et al., 2000).  Yet PWE in remission are employed at rates which are comparable to the general population (Jacoby, 1995). Seizure type is also a significant factor with those experiencing tonic clonic seizures being less likely to be employed (Jacoby et al., 1996). 

Craig and Oxley (1988) argue that it is often common practise to avoid giving a job to a person with epilepsy, this is reflected in the disparity between the number of available jobs for PWE and employers willingness to knowingly hire them (Hauser and Hedorffer, 1990). Discrimination has also been reflected in a study by Scambler and Hopkins (1980) where 22% of people with epilepsy lost their jobs after being diagnosed with epilepsy. A recent study by Bautista and Wludyka (2007) found that 40% of a sample of 262 PWE feared discrimination in the workplace because of seizures, this is echoed by the negative attitudes of employers towards employing PWE, (Cooper, 1995).  

Stigma is one of the main barriers to employment faced by PWE (Scheid, 2005). Feelings of stigma may impact on self worth and consequently deter people with epilepsy from seeking employment (Clarke et al., 2006).  Being employed may also be a significant factor in increasing self worth, as Chaplin (2005) argues ‘employment, apart from its economic value to the individual, indicates social acceptance and leads to self-worth’ (p.5).  Thompson (2000) argues that employment as well as providing financial gain may play an important role in identify and self worth in PWE, it may also give structure to their day, as often people with refractory epilepsy have no structured daily activity after leaving school. 
1.6 Strategies to overcome psychosocial difficulties

Studies have revealed that PWE who utilise coping strategies and who have high self efficacy and more positive attitudes towards their disorder are less likely to experience psychosocial problems (Oosterhuis, 1999; Livneh & Wilson, 2001; May & Pfafflin, 2002; Dilorio et al, 2004; Kobau & Diloro, 2004). Developing and training PWE to adopt active coping strategies may prove to be a valuable way in which to rehabilitate and improve the quality of life of PWE, particularly in those with refractory epilepsy. Cognitive behavioural therapy may be a particularly useful intervention to increase self efficacy and promote more positive attitudes. Smeets et al. (2007) suggest that self efficacy beliefs and active coping strategies may be crucial in improving employability in PWE, they may also help PWE to adapt and accept having epilepsy. 

Other strategies to improve social functioning include, self help groups and parental support networks (via telephone and face to face) which can increase social support and enhance social networks in PWE and their families (Kurtz & Powell, 1987; Trostle et al., 1989). Education programmes for teachers, PWE and their families may work to reduce stigma and enhance understanding of the disorder. Education would work well in helping to manage the many complications that PWE and their families may experience in relation to seizures and treatment. Vocational training may help to encourage PWE to gain and retain employment. Counselling and cognitive behavioural therapy may help PWE to manage anxiety and depression and to change their attitude towards having epilepsy. Research has demonstrated that lack of knowledge about epilepsy in PWE can contribute to increased feelings of stigma (Baker, 2002) so clearly educational interventions may well help reduce felt stigma.
1.7 Summary

This review highlights that the impact that epilepsy has on the quality of life of PWE is not simply a consequence of the clinical features of the disorder but a complex interaction of multiple interrelated physical and psychosocial factors. In reviewing the literature one recurrent theme was evident: many of the problems that people with epilepsy face are a consequence of other people’s attitudes towards them. ‘The broad community determines, to a great extent, how disabled an individual will be by his or her seizures disorder’ (Morrell, 2002, p.S25). Stereotypes and myths about epilepsy are still prevalent in society and are perpetuated by inaccurate portrayals of epilepsy within the media which only serve to create stigma. Perceived stigma is probably the biggest burden faced by PWE, having consequences for social interaction, the development of relationships and employability. Different individuals may experience the phenomenon to different degrees and past research indicates that seizure severity is the most important epilepsy-related determinant of felt stigma. 
PWE are at greater risk of psychopathology, anxiety, depression and suicide than the general public. However, as well as being a consequence of the condition these factors have been found to precede seizure onset in children. Often the prevalence of psychopathology in epilepsy is under diagnosed and treated. Self esteem, the sense of mastery and self efficacy are all adversely affected in PWE and serve to perpetuate some of the psychosocial difficulties that they experience.  Cognitive deficits are commonly reported and memory is the most frequently cited deficit. Recurrent seizures can impact on the ability to learn, to store information and to consolidate memories which may in turn effect educational attainment. There is evidence that PWE underachieve at school in comparison to the general public. Deficits in information processing speed, reaction time, and attentional deficits are also commonly cited cognitive deficits. Again while these may be a by-product of the condition it has been found that cognitive, behavioural and academic difficulties sometimes precede seizure onset in children with epilepsy. Unemployment and under employment in PWE is far more common than in the general population and may not be entirely accounted for by differences in education attainment (Arnston et al, 1986). These factors in turn can aversely affect the PWE’s financial status. 

PWE may have less opportunity for social interaction. They may isolate themselves because of the stigma associated with the condition and for fear of having a seizure in public. They may have reduced opportunities for gaining and retaining employment and have increased feelings of social isolation. Consequently PWE experience difficulties in developing friendships and relationships and this has been reflected in the disparities in marital status compared with the general population. Parental over protectiveness may inhibit the development of important life skills, making the child less autonomous and reducing access to social activities outside the family home. 

It is worthy of note that some of the psychosocial difficulties highlighted in this literature review in relation to all PWE may not be wholly representative. The majority of research investigating psychosocial difficulties has been conducted on selected populations of PWE who attend clinics and tertiary referral centres. The impact of epilepsy in these samples may be more pronounced because the severity of the condition in these populations is greater. Therefore it may be that some of the observations set out above cannot be generalised to all PWE. The main purpose of the review was to consider psychosocial and cognitive dysfunction in adults. Whilst many references to the childhood literature have been addressed throughout the review, a comprehensive review of the psychosocial and cognitive factors that impact on children with epilepsy was beyond the scope of the present review.
Despite increasing knowledge about epilepsy it is clear that employers, teachers, family members and society as a whole need to be better educated so as to help reduce misconception, stigma and discrimination and thereby enhance the quality of life of people with epilepsy. Beyond this, increasing the knowledge that PWE have concerning their condition can improve their ability to manage it and reduce their perceptions of stigma. Engendering positive attitudes and coping strategies and utilising cognitive behavioural techniques in PWE will help combat psychosocial problems and improve quality of life by helping people to adjust and accept their diagnosis. Self help groups and parental support networks may increase social support for the individual and their family and vocational training may help combat issues of employability. 
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