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Abstract

:

The aim of the current study is to examine the effect of epilepsy recovery on personality traits by analyzing data from a large representative cohort from the United Kingdom. This study used data from Understanding Society: the UK Household Longitudinal Study (UKHLS). A predictive normative modelling approach along with one-sample t-tests were used to analyze the personality trait differences between 190 current epilepsy patients (40% male) with a mean age of 43.95 ± 15.68 years and 102 previous epilepsy patients (45.1% male) with a mean age of 47.50 ± 15.27 years. People who recovered from epilepsy had lower Neuroticism but higher Openness, Conscientiousness, and Extraversion scores than people who did not recover from epilepsy after controlling for demographic covariates, which can be potentially explained by the psychophysiological pathways. Health professionals can make better post-discharge plans based on personality traits as a result of epilepsy recovery.
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1. Introduction


Epilepsy is one of the most common and serious neurological diseases. It affects around 50 million people around the world [1]. The term “personality” refers to the basic level of individual differences in terms of the way people feel, think, and behave. Although personality traits are generally considered stable across a lifetime, recent studies have shown that life events, stressors, and challenges can lead to changes in personality traits [2]. For instance, the presence of a chronological condition may require patients to think about their identity, values, and plans for the future. For these reasons, some scholars have conceptualized chronic illness as a biographical disruption [3]. Moreover, personality traits are also closely related to brain structure and functions, which may provide another reason why epilepsy can affect personality traits as measured by the Big Five, i.e., Neuroticism, Agreeableness, Openness, Conscientiousness, and Extraversion.



Studies have investigated the impact of epilepsy on personality traits, specifically, the Big Five traits, and have yielded significant findings. Epilepsy patients were found to have higher levels of Neuroticism compared to healthy controls [4,5,6,7,8,9,10]. For instance, Wilson et al. (2009) conducted a two-year prospective longitudinal study that included sixty people with chronic epilepsy. They found that individuals with epilepsy had higher Neuroticism scores compared to controls, particularly those who experienced epilepsy during the self-definable phase of adolescence [9]. Similarly, Findikli et al. (2016) compared 78 epilepsy patients (33 ± 12.82 years; 58.9% female) to 76 healthy volunteers (30.76 ± 6.44 years; 60.5% female) matched for age and gender and observed significantly higher Neuroticism scores in the epilepsy group [6]. High levels of Neuroticism have been shown to negatively impact the quality of life for epilepsy patients [6].



In addition, epilepsy patients were found to have lower Openness scores than healthy controls [5,8] and individuals with non-epileptic seizures [10]. Leong et al. (2019) conducted research that included 122 patients with epileptic seizures (38.87 ± 14.73 years, 65.57% women), 90 patients with psychogenic non-epileptic seizures (35.28 ± 12.70 years, 68.89% women), 14 patients with both pathologies (36.21 ± 11.91 years, 78.57% women), and 79 patients for whom a diagnosis could not be determined (43.13 ± 18.37 years, 62.03% women). Their study found that epilepsy is associated with lower Openness scores than psychogenic seizures, and epilepsy patients have less Openness scores than the general population [10]. Similarly, Bonet et al. (2019) compared 31 healthy controls (32.8 ± 8.9 years; 41% women) with 67 people with temporal lobe epilepsy (TLE) (34.6 ± 9.5 years; 67% women) and found that TLE patients exhibited lower Openness scores [5].



Although previous studies looked at how epilepsy could affect personality traits, those studies did not look at the differences in personality traits between people currently with epilepsy and people who have recovered from epilepsy, which is of great importance, given that studies have shown that personality traits are related to various psychosocial and health-related outcomes such as health, relationships, work, and well-being. Understanding the effect of epilepsy recovery can help clinicians to make better post-discharge plans. Thus, the aim of the current study is to examine the effect of epilepsy recovery on personality traits by analyzing data from a large representative cohort from the United Kingdom.




2. Methods


2.1. Data


This study used data from Understanding Society: the UK Household Longitudinal Study (UKHLS), which has been collecting annual information from the original sample of UK households since 1991 (when it was previously known as The British Household Panel Study (BHPS) [11]. This dataset is publicly available at https://www.understandingsociety.ac.uk (accessed on 1 September 2022). All data collections have been approved by the University of Essex Ethical Committee. Participants completed informed consent before participating in these studies. Participants completed the demographics and epilepsy question at Wave 1, which was collected between 2009 and 2010; they also completed personality measures at Wave 3, which was collected between 2011 and 2012. Participants with any missing variables of interest were removed from further analyses. Thus, there were 190 participants with a mean age of 43.95 ± 15.68 years who indicated that they were current epilepsy patients and 102 with a mean age of 47.50 ± 15.27 years who indicated that they have been clinically diagnosed with epilepsy but no longer have it now.




2.2. Measures


2.2.1. Personality Traits


Personality was measured using the 15-item version of the Big Five Inventory, with a Likert scale ranging from 1 (“disagree strongly”) to 5 (“agree strongly”). Scores were reverse coded when appropriate. The exact set of questions used can be found at https://www.understandingsociety.ac.uk/documentation/mainstage/dataset-documentation/term/personality-traits?search_api_views_fulltext (accessed on 1 September 2022). Mean scores were used for each of these traits. All personality scores were standardized (mean = 0, SD = 1) before further analysis.




2.2.2. Epilepsy


Self-reported epilepsy is a valid measure to identify epilepsy at a population level (e.g., [12]). Among people who have indicated that they have been clinically diagnosed with epilepsy, they additionally answered the question “Do you still have epilepsy?” to indicate if they still have epilepsy.




2.2.3. Demographic Controls


Demographic controls in the model include age, sex, monthly income, highest educational qualification, legal marital status, and residence.





2.3. Analysis


A predictive normative modelling approach was used to analyze the data. First, five generalized linear models were trained by taking demographics from current epilepsy patients as the predictors and their personality trait scores as the predicted variables, respectively. Then, demographics from people who have recovered from epilepsy were taken into the model as the predictors to predict the expected scores in people who have recovered from epilepsy. Finally, one-sample t-tests were conducted to determine the differences between the predicted and actual personality scores in people who had recovered from epilepsy. This predictive normative modeling approach could control for any unbalance demographic characteristics that may affect the results.





3. Results


Descriptive statistics for people with epilepsy and recovered from epilepsy can be found in Table 1. There was a main effect of sex (F(1, 183) = 8.61, p < 0.01) on Neuroticism, a main effect of age (F(1, 183) = 6.78, p < 0.05) and sex (F(1, 183) = 4.77, p < 0.05) on Agreeableness, and a main effect of monthly income (F(1, 183) = 11.38, p < 0.001) on people who were current epilepsy patients. Demographic variables that were not mentioned were not significant.




4. Discussion


The aim of the current study was to compare the differences in personality traits in people who had recovered from epilepsy and people with epilepsy currently. By using a predictive normative modeling approach along with one-sample t-tests on data from UKHLS, the current study found that those who had recovered from epilepsy had lower Neuroticism but higher Openness, Conscientiousness, and Extraversion scores than people who had not recovered from epilepsy after controlling for demographic covariates.



The observation that patients who had recovered from epilepsy had significantly higher Neuroticism and Openness scores than people who had not is aligned with previous studies that have found that epilepsy patients have higher Neuroticism [4,5,6,7,8,9,10] and lower Openness scores than healthy controls [5,8]. However, although epilepsy patients did not have lower Conscientiousness and Extraversion scores than healthy controls, the current study also identified that patients who have recovered from epilepsy have significantly improved Conscientiousness and Extraversion scores.



The findings from the current study may be explained by the psychophysiological pathways that underlie the observed results. For instance, a previous study showed that an increase in Neuroticism is significantly associated with hypersynchrony between the right hippocampus and Brodmann area 9 (i.e., a region of the prefrontal cortex), as well as with the connection between the right hippocampus and Brodmann area 47 (i.e., the anterior frontal operculum) [5]. Additionally, higher levels of Neuroticism are associated with decreased grey matter volume, which is seen only in the left hemisphere for cortical regions that include the precentral gyrus, rostral superior and middle frontal gyri, superior temporal gyrus, anterior insula, lateral parietal-occipital cortex, fusiform gyrus, and precuneus [5]. These results suggest that a unitary etiology exclusive to the mesial temporal lobe is too narrow to be considered, and that locations beyond the temporal lobe, including but not limited to those mentioned, could contribute to changes in a subset of basic personality traits.



Various studies have indicated that Neuroticism is linked to insula, amygdala, and anterior cingulate activities at rest or in reaction to unpleasant or new stimuli [13,14,15,16,17,18,19]. Furthermore, Neuroticism has been associated with decreased volume and neural activities in the medial prefrontal cortex, both of which are indicative of poor emotion regulation [20,21,22]. These findings are consistent with observations made by Bonet et al. (2019) concerning patients with temporal lobe epilepsy (TLE), who had greater levels of Neuroticism than healthy controls. Since insula, amygdala, anterior cingulate, and medial prefrontal cortex are impaired in TLE, it is possible that after recovery, these regions would also recover, resulting in lower Neuroticism scores for individuals who have recovered from epilepsy.



Openness is thought to represent interaction with abstract or intellectual knowledge and engagement with sensory information [23] and is considered the only Big Five component that consistently correlates positively with cognitive and working memory capacity [23,24]. However, research using functional magnetic resonance imaging (fMRI) has found no relationship between Openness and brain activity during a challenging working memory task in the left frontal cortex and posterior medial frontal cortex, two areas of the prefrontal cortex [24]. Nonetheless, Openness is likely related to prefrontal cortex activities, which are crucial for planning and adhering to complicated regulations in humans [25,26]. As previously mentioned, Leong et al. (2019) found that epilepsy is related to lower Openness scores than those of the general population [10]. Additionally, although not significant, Bonet et al. (2019) demonstrated that TLE patients showed lower Openness values. In individuals who have recovered from epilepsy, abstract or intellectual knowledge and engagement with sensory information, partially related to the prefrontal cortex, might be improved, resulting in higher Openness scores according to our findings.



Conscientiousness is believed to be associated with the functioning of the prefrontal cortex [25,26]. Specifically, a structural MRI study found that individuals with higher Conscientiousness scores had a larger volume of the middle frontal gyrus in the lateral prefrontal cortex, which is responsible for maintaining goal-relevant information in working memory and carrying out planned actions based on abstract rules [25]. Since epilepsy can cause impairment to the prefrontal cortex [27,28], it stands to reason that Conscientiousness may be impacted as well. We observed that individuals who had recovered from epilepsy scored higher on Conscientiousness than those who still had the condition, which is consistent with the idea that prefrontal cortex function may improve after epilepsy recovery.



Moreover, studies using functional MRI have suggested that Extraversion is positively correlated with brain activity in several regions, including the amygdala, medial orbitofrontal cortex, nucleus accumbens, and striatum [29,30,31,32]. Multiple structural MRI studies have also linked Extraversion to a larger volume of the medial orbitofrontal cortex, a region involved in coding the value of rewards [22,33,34]. Our findings indicate that individuals who had recovered from epilepsy had higher Extraversion scores than those who still had the condition; this could be explained by the recovery of brain regions such as the amygdala, medial orbitofrontal cortex, nucleus accumbens, striatum, and medial orbitofrontal cortex.



The results from the current study may encourage future neuroscientific endeavors trying to clarify the underlying neural pathways between epilepsy recovery and personality traits. Despite the strength of the current study, there are also some limitations. First, the current study is a cross-sectional and between-subject comparison, which cannot establish a causal effect. Second, all the data were self-reported, which cannot avoid self-reporting bias. Third, a person who is seizure free on medication could potentially answer that they no longer have epilepsy, and the severity of seizures (several vs chronic) was not controlled, which may make it hard to rule out the effect of seizures on personality [35].



Finally, the information about sub-type of epilepsy was not available, which also could be a modifying factor. Future research should focus on comparing the differences in personality traits of pre- and post-epilepsy recovery on the same subject and measuring epilepsy more objectively and comprehensively to check whether the findings from the current study are still supported.




5. Conclusions


In conclusion, the current study found that those who had recovered from epilepsy had lower Neuroticism but higher Openness, Conscientiousness, and Extraversion scores than people who had not recovered from epilepsy after controlling for demographic covariates. These findings have some clinical implications. Specifically, health professionals can make better post-discharge plans based on personality traits as a result of epilepsy recovery.
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Figure 1. The expected and predicted Big Five scores for people who had recovered from epilepsy. The blue bar represents expected scores in people who had recovered from epilepsy, whereas the red bar represents the actual personality scores in people who had recovered from epilepsy. Y axis = standardized scores. 
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Table 1. Descriptive statistics for people currently with epilepsy and recovered from epilepsy.
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Current Epilepsy Patients

	
People who Recovered from Epilepsy




	

	
Mean

	
S.D.

	
Mean

	
S.D.






	
Age

	
43.95

	
15.68

	
45.70

	
15.27




	
Monthly income

	
1238.25

	
1180.45

	
1144.04

	
705.28




	
Neuroticism

	
4.10

	
1.63

	
3.69

	
1.46




	
Agreeableness

	
5.61

	
1.22

	
5.66

	
1.04




	
Openness

	
4.24

	
1.51

	
4.48

	
1.19




	
Conscientiousness

	
5.15

	
1.23

	
5.42

	
1.01




	
Extraversion

	
4.43

	
1.33

	
4.76

	
1.22




	

	
N

	
%

	
N

	
%




	
Highest educational qualification

	

	

	

	




	
Below college

	
76

	
40.00

	
46

	
45.10




	
College

	
114

	
60.00

	
56

	
54.90




	
Legal marital status

	

	

	

	




	
Single

	
148

	
77.89

	
82

	
80.39




	
Married

	
42

	
22.11

	
20

	
19.61




	
Residence

	

	

	

	




	
Urban

	
105

	
55.26

	
43

	
42.16




	
Rural

	
85

	
44.74

	
59

	
57.84








The main finding was that people who recovered from epilepsy had lower Neuroticism (t(101) = −2.47, p < 0.05, Cohen’s d = −0.23, 95% C.I. [−0.41, −0.04]) but higher Openness (t(101) = 2.02, p < 0.05, Cohen’s d = 0.18, 95% C.I. [0.003, 0.36]), Conscientiousness (t(101) = 2.36, p < 0.05, Cohen’s d = 0.19, [0.03, 0.35]), and Extraversion (t(101) = 3.16, p < 0.01, Cohen’s d = 0.27, 95% C.I. [0.10, 0.44]) scores than people who did not recover from epilepsy (Figure 1).
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