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Abstract

Objective: Individuals with temporal lobe epilepsy (TLE) often experience diminished quality of 

life (QoL). Although comorbid depression is one of the most recognized predictors of poor QoL in 

TLE, impairments in verbal memory (VM) and executive functioning (EF), have also been 

identified as risk factors, independent of other biological and psychosocial factors. In this study, 

we examine the contribution of depression, VM, and EF to QoL in 52 well-characterized 

medically-refractory TLE patients.

Methods: Quality of life was assessed with the Quality of Life in Epilepsy (QOLIE-31) 

questionnaire and depression symptomatology was evaluated with the Beck Depression Inventory-

II (BDI-II). Tests of VM included the California Verbal Learning Test-Second Edition and the 

Wechsler Memory Scale-Third Edition, Logical Memory and Verbal Paired Associates subtests. 

Tests of EF included the D-KEFS Category Switching and Color Word Interference Tests, and the 

Trail Making Test. Using these measures, a principal component (PC) was derived for VM and for 
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EF. Hierarchical multiple linear regression analysis was used to evaluate the unique contributions 

of BDI-II Score, VM PC, and EF PC to the QOLIE-31 Total Score, while controlling for important 

clinical and demographic variables. Post-hoc analyses were also performed to examine the 

contribution of each variable to specific QOLIE subscales.

Results: Of the clinical variables, only number of antiepileptic drugs contributed to QOLIE 

scores. As expected, severity of depressive symptoms was the most significant predictor of QOLIE 

Total Score, explaining 43.4% of the variance in total QoL. The VM PC did not contribute to the 

QOLIE Total Score. Rather, our EF PC emerged as an important predictor of QoL, explaining an 

additional 5% of the variance, after controlling for clinical variables, depression severity, and VM 

performance.

Significance: These findings suggest that a combination of clinical, affective, and cognitive 

factors influence QoL in patients with TLE. Designing interventions with careful attention to 

depression and EF may be needed to optimize QoL in patients with refractory TLE and potentially 

other epilepsy syndromes.

Keywords

epilepsy; quality of life; temporal lobe epilepsy; verbal memory; executive functioning; depression

1.1 Introduction

Temporal lobe epilepsy (TLE) is the most common type of localization-related epilepsy in 

adults and is often highly refractory to antiepileptic drugs (AEDs) (Currie et al., 1971). A 

common finding in patients with TLE is diminished quality of life (QoL) relative to their 

healthy counterparts, which has been attributed to a combination of neurobiological, 

affective, and psychosocial factors (Lehrner et al., 1999; Pauli et al., 2017). In particular, 

there is evidence that poor seizure control, earlier age of seizure onset, the adverse effects of 

AEDs, the presence of mesial temporal sclerosis (MTS), side of seizure onset, and comorbid 

mood disorder may lead to diminished QoL in TLE (Alonso-Vanegas et al., 2013; Andelman 

et al., 2001; Aydemir et al., 2004; Kwan et al., 2009; Lehrner et al., 1999; Loring et al., 

2004; McLachlan et al., 1997; Pauli et al., 2017). In fact, depressive symptoms are 

consistently found to be one of the strongest predictors of QoL in TLE (Boylan et al., 2004; 

Hermann et al., 2000; Johnson et al., 2004), often accounting for up to 50% of the variance 

in QoL. The aim of the present study is to add to this body of research by expanding our 

understanding of multivariate predictors of QoL in patients with medically-refractory TLE.

Less attention has been given to the impact of cognitive dysfunction on QoL in TLE, despite 

emerging evidence that cognitive impairment may contribute to poor QoL independent of 

the influence of depression and other seizure-related variables (Giovagnoli & Avanzini, 

2000; Perrine et al., 1995). In particular, impairments in memory and/or executive 

functioning (EF) have been identified as potential risk factors for poor QoL (Giovagnoli & 

Avanzini, 2000; Giovagnoli et al., 2014), as deficits in both are commonly observed in TLE 

(Saling, 2009; Stretton & Thompson, 2012). Perrine et al. (1995) found that verbal memory 

(VM), but not EF, was associated with self-reported cognitive difficulties as well as overall 

QoL, independent of mood, in TLE. Similarly, Giovagnoli and Avanzini (2000) 

Ehrlich et al. Page 2

Epilepsy Res. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



demonstrated that both objective memory performance and self-reported memory difficulties 

were associated with lower QoL in patients with TLE. Although Perrine et al. (1995) did not 

find an association between EF and QoL in TLE using a single measure of response 

inhibition, studies in patients with a range of epilepsy syndromes (Giovagnoli et al., 2014), 

as well as pediatric epilepsy (Love et al., 2016; Schraegle & Titus, 2016; Sherman et al., 

2006), have found associations between EF and overall QoL using a broader scope of 

objective or parent-reported EF measures. Given the role of EF in adaptive functioning and 

social/occupational functioning (Moran, 2013; Perna et al., 2012), gaining a better 

appreciation of the degree to which impairments in VM and EF independently contribute to 

QoL in TLE beyond the contribution of depression is important.

In this study, we evaluate the impact of VM and EF on QoL in patients with TLE, taking 

into account the contribution of depression and other epilepsy-related variables that have 

been linked to QoL, including age of seizure onset, number of AEDs, seizure frequency, 

education, side of seizure onset, and the presence of MTS. We hypothesize that in addition 

to depression and important clinical variables, VM and EF will contribute to QoL in patients 

with TLE. To the best of our knowledge, this is the first study of patients with medically-

refractory TLE evaluating relationships between cognitive variables with QoL, beyond what 

is accounted by depression severity.

1.2 Methods

1.2.1 Participants

This study was approved by the Institutional Review Boards at UC San Diego and UC San 

Francisco, and informed consent was collected from all participants in accordance with the 

Declaration of Helsinki. Fifty-two patients with medically-refractory TLE were recruited for 

the study at one of the two centers during standard surgical workups. Inclusion criteria for 

patients included a unilateral TLE diagnosis by a board-certified epileptologist, in 

accordance with the criteria defined by the International League Against Epilepsy, based on 

video-EEG telemetry, seizure semiology, and neuroimaging evaluation. Patients were 

excluded if there was evidence on video-EEG of multifocal seizure onset, including 

evidence of bilateral TLE and/or a mass lesion on MRI. In 24 patients, unilateral MTS was 

diagnosed by a board-certified neuroradiologist, whereas the other 28 patients did not show 

evidence of MTS. Thirty-four patients demonstrated left temporal lobe seizure onset (LTLE) 

and 18 demonstrated right temporal lobe seizure onset (RTLE).

1.2.2 Quality of Life in Epilepsy

All patients received the Quality of Life in Epilepsy (QOLIE) questionnaire as part of a 

larger research study. This QoL scale assesses self-reported overall QoL, emotional well-

being, social isolation, medication effects, work and social limitations, among other 

psychosocial and health-related factors that are often compromised in patients with epilepsy. 

The majority of patients received the QOLIE-31—an abbreviated version of the original 

QOLIE-89, which contains seven subscales that are most applicable to individuals with 

epilepsy (Cramer et al., 1998). A subset of patients received the full QOLIE-89, and for 

these patients, scores were converted to match the QOLIE-31 scoring procedure and create 
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equivalent forms. The seven subscales of the QOLIE-31 include Seizure Worry, Overall 
Quality of Life, Emotional Well-Being, Energy/Fatigue, Cognitive Functioning, Medication 
Effects and Social Functioning. All 31-items across the seven subscales are aggregated to 

form a Total Score. Scores were then converted to T-scores, with higher T-scores indicating 

better QoL. This abbreviated version of the QOLIE-89 has been shown to be more practical 

in clinical settings, while providing similar information (Cramer et al., 1998).

1.2.3 Mood

The Beck Depression Inventory-II (BDI-II) was used to evaluate depressive symptomatology 

(Beck, 1996). The BDI-II is a 21-item self-report measure of common depressive symptoms. 

Each item has four possible responses and higher Total Scores are indicative of a greater 

number and severity of depressive symptoms. Scores ranging from 0–13 indicate minimal 

symptoms, 14–19 indicates mild symptoms, 20–28 indicates moderate symptoms, and 29–63 

indicates severe symptoms of depression.

1.2.4 Verbal Memory

VM was evaluated with the delayed recall trials of the California Verbal Learning Test-

Second Edition (CVLT-II) (Delis et al., 2000) and the Wechsler Memory Scale-Third Edition 

(WMS-III) Logical Memory (LM) and Verbal Paired Associates (VPA) subtests (Wechsler, 

1997). The CVLT-II was adjusted for age and education and the WMS-III subtests were 

adjusted for age. These verbal memory measures were chosen because prior literature 

indicating that delayed recall, but not immediate recall, relates to QoL in patients with TLE 

(Alonso-Vanegas et al., 2013).

1.2.5 Executive Function

Verbal set-shifting and response inhibition were measured with the Delis-Kapan Executive 

Function System (D-KEFS) Color-Word Interference (CWI) test, Inhibition/Switching 

condition, and the D-KEFS Verbal Fluency test, Category Switching condition (accuracy 

score) (Delis et al., 2001). Visuomotor set-shifting was measured with the Trail Making 

Test-B (TMT-B) (Reitan, 1979). The TMT-B was adjusted for age and education and the D-

KEFs subtests were adjusted for age. These EF measures were chosen based on prior studies 

showing their relationships with QoL, in addition to the availability of these measures in our 

testing battery (Giovagnoli & Avanzini, 2000; Klein et al., 2003; Noll et al., 2018).

1.2.6 Statistical Analysis

1.2.6.1 Principal component analyses—Principal component (PC) analysis was 

used to reduce the number of neuropsychological variables for each cognitive domain (i.e., 

VM and EF) in order to reduce the likelihood of Type I errors. To obtain the PCs, scaled 

scores were derived for each measure described above and entered into the analysis. The 

number of PCs was selected based on the eigenvalue > 1 rule. For the three tests of VM, 

only one factor was extracted with an eigenvalue of 1.843 (61.44% of variance explained), 

which was named the “VM PC”. For the three tests of EF, only one factor was extracted with 

an eigenvalue of 1.633 (54.45% of variance explained), which was named the “EF PC”.
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1.2.6.2 Hierarchical linear regression analysis—Hierarchical linear regression 

analysis was used to evaluate the unique contributions of demographic and clinical (i.e., age 

of seizure onset, number of AEDs, side of seizure onset, MTS status, seizure frequency, and 

education), depression (i.e., BDI-II Scores), and cognitive variables (i.e., VM PC and EF 

PC) to the QOLIE Total Score. Post-hoc analyses were performed to examine the 

contribution of this set of variables to individual QOLIE subscales. An alpha level of .05 was 

used to determine statistical significance.

1.3 Results

1.3.1 Demographic, clinical, and neuropsychological variables

Table 1 shows clinical and demographic descriptive statistics. Table 2 displays the 

neuropsychological variables including the percent of our patient group with impaired 

performance. An “impairment score” was defined as a scale score of 5 or below. 

Approximately 7–20% of patients were impaired in EF measures, with TMT-B 

demonstrating the largest proportion of impairment. Furthermore, 15–37% of patients were 

impaired in VM measures, with CVLT-LDFR demonstrating the largest proportion of 

impairment. Figure 1 shows the means and standard errors for the QOLIE-31 Total Score 

and subscale scores.

1.3.2 Hierarchical linear regression

1.3.2.1 Overall quality of life—Hierarchical multiple regression was utilized to 

evaluate the contribution of each predictor variable to the QOLIE-31 Total Score (Table 3). 

The first model included the following variables: age of seizure onset, seizure frequency, 

number of AEDs, education, MTS status, and side of seizure onset. The second model 

evaluated the unique contribution of BDI-II scores to the QOLIE31Total Score. Given some 

evidence from the literature that VM may contribute more to QoL than EF in TLE (Perrine 

et al., 1995), we entered the VM PC in the third model. The EF PC was entered in the fourth 

model.

For QOLIE-31 Total Score, the first model was not significant (F(6, 43) = 1.423, p = .267, 

R2 = .156). However, number of AEDs was a significant individual predictor in this first 

model (β = −.345, p = .026). After introducing BDI-II scores into the model, the model was 

significant (F(7, 42) = 8.641, p < .001, R2 = .434). BDI-II scores explained 43.4% of the 

variance in QOLIE Total Scores (R2 change = .434; F(1, 42) = 44.503, p < .001). 

Introducing the VM PC (Model 3) did not significantly improve the model, (R2 change = .

024; F(1, 41) = 2.52, p = .12). However, adding the EF PC (Model 4) explained an additional 

5% of the variance in QOLIE Total Score (R2 change = .05; F(1, 40) = 5.964, p = .019). The 

final model was significant (F(9, 40) = 8.785, p < .001, R2 = .664). In this final adjusted 

model, number of AEDs (β = −.252, p = .017), BDI-II Scores (β = −.682, p < .001) and the 

EF PC (β = .266, p = .019) were significant predictors of Total QOLIE score.

Given the above findings demonstrating that the EF PC had a significant contribution to 

QOLIE Total score after controlling for depression and other clinical variables, we 

conducted a post-hoc causal mediation analyses to explore whether EF mediates the 
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relationship between BDI-II scores and QOLIE Total score. To increase statistical power, we 

used a nonparametric bootstrap sampling procedure to test significance of the mediation 

effect (Tingley, 2014). Unstandardized mediation effects and the 95% confidence intervals 

were computed for each of the 1,000 bootstrapped samples. These results showed that EF 

did not mediate the relationship between BDI-II scores and QOLIE Total (ACME: β = 

0.0079; 95% CI [−0.1003, 0.13]; p = 0.78). Furthermore, EF did not mediate the relationship 

between BDI scores and QOLIE Total when controlling for the clinical variable included in 

the hierarchical linear regression (ACME: β= −0.0093; 95% CI [−0.2328, 0.19]; p=0.87).

1.3.2.2 QOLIE Subscales—In order to evaluate the relationship between the predictor 

variables and the QOLIE subscales, we ran post-hoc regressions using the same models as in 

the omnibus analysis (see Table 3). The following subscales were evaluated: Seizure Worry, 

Emotional Well-being, Cognitive Functioning, Energy/Fatigue, Medication Effects, and 

Social Functioning. The Overall Quality of Life subscale was not evaluated due its low 

number of items. Bonferroni correction was used to control for multiple comparisons (six 

QOLIE subscales at an overall alpha error rate of < .05, yielding a significant p-value of .

0083) for both the overall models and the individual predictors.

For the individual subscale analyses, BDI-II scores contributed to all subscales except for the 

Medication Effects subscale (see Table 3). Neither the VM PC nor the EF PC had a 

significant contribution to the subscales scores.

1.4 Discussion

There is a growing interest in understanding the unique clinical, mood, and cognitive 

influences associated with QoL in different epilepsy syndromes. In this study, we evaluate 

the contribution of two important cognitive domains—VM and EF—to QoL in patients with 

medically-refractory TLE, beyond the contributions of depression severity and other seizure-

related variables. As expected, we replicate previous findings revealing that depression is the 

strongest predictor of QoL (Boylan et al., 2004; Cramer et al., 2003; Kanner, 2003; Perrine 

et al., 1995). Contrary to our hypotheses, we did not find VM to contribute to QoL. Rather, 

our data reveal a unique relationship between EF and QoL in patients with TLE. Thus, while 

depression may lead to poor QoL, EF appears to play an important role beyond what is 

accounted for by depression. However, EF does not appear to mediate the relationship 

between depression and QoL. These data add to the literature by demonstrating that both 

emotional and specific cognitive comorbidities may lower QoL in patients with medically-

refractory TLE.

Depression severity has consistently predicted poor QoL in patients with epilepsy and other 

medical conditions (Blakemore et al., 2014; Sturm et al., 2004; Verma et al., 2010). Kanner 

(2011) described how underlying biological processes common to depression and epilepsy 

may potentiate one another, leading to a bidirectional relationship between depression and 

epilepsy. In particular, patients with TLE and primary depressive disorders have 

abnormalities of serotonin and norepinephrine neurotransmission in addition to structural 

and functional abnormalities affecting medial temporal lobe structures (Kanner, 2017; 

Kemmotsu et al., 2014). In addition, there are many psychosocial limitations imposed by a 

Ehrlich et al. Page 6

Epilepsy Res. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



seizure disorder which can increase depression (Baker, 2002), including restrictions to 

driving and under- or unemployment (Baker, 2002; Elwes et al., 1991). These limitations are 

associated with reduced QoL (Elsharkawy et al., 2009) and are related to increased 

depression severity (Dooley et al., 2000; Ragland et al., 2005). Similar to other studies of 

patients with epilepsy (Boylan et al., 2004; Hermann et al., 2000; Johnson et al., 2004), 

depression explained the greatest amount of variance (43.4%) in total QoL and across a 

majority of subscales. However, it is important to note that both the BDI-II and the QOLIE 

are self-report measures, which may explain some of the shared variance between these 

measures. Nonetheless, these findings demonstrate the pervasive influence of depression on 

many aspects of a patient’s QoL, and highlight the critical need for identifying and 

implementing evidence-based treatments that target the complex nature of depression in 

TLE.

The most interesting finding in our study is that EF, but not VM, contributed to QoL in 

patients with refractory TLE beyond the contribution of depression. EF has been shown to 

contribute to QoL in both children and adults with a variety of epilepsy syndromes 

(Giovagnoli et al., 2014; Love et al., 2016; Sherman et al., 2006). In fact, children with focal 

and generalized epilepsy who had poor EF, per parent report, were found to be twice as 

likely to have poor QoL than the participants with intact EF (Sherman et al., 2006). In adults 

with a broad range of epilepsy syndromes, impairment in attention/EF was shown to be 

related to poor QoL (Giovagnoli et al., 2014). However, not all studies have found a 

relationship between EF and QoL (Alonso-Vanegas et al., 2013), nor has EF been found to 

predict QoL in medically-refractory TLE specifically. One reason for this may be that many 

previous studies in TLE have used a single measure of EF, which may not be comprehensive 

enough to capture the relationship between different EF abilities and QoL. In our study, we 

utilized principal component analysis to extract the common variance across different EF 

tests measuring verbal set-shifting, response inhibition and visuomotor set-shifting. Thus, 

our approach may have provided greater sensitivity for capturing the relationship between 

EF and QoL. Furthermore, studies demonstrating an association between EF and QoL in the 

pediatric literature (Love et al., 2016; Schraegle & Titus, 2016) have used parent/teacher 

report measures of EF. It is possible that parent-report measures of EF share greater variance 

with self-reported QoL than objective measures of EF. Nonetheless, our results demonstrate 

the importance of evaluating EF performance across a range of tests in order to fully 

appreciate EF impairment, and to determine how EF may be impacting patients in their day-

to-day functioning and well-being.

In addition to depression, only one clinical variable, number of AEDs, contributed to QoL in 

our patients. These findings align with prior studies showing that a greater number of AEDs 

is associated with poorer QoL in patient with epilepsy, potentially due to the increased risk 

of negative side effects with each additional AED (Gilliam et al., 1999; Kwan et al., 2009; 

Pirio Richardson et al., 2004). In our sample of medically-refractory TLE, most patients 

were on polytherapy (88% with 2 or more AEDs), making the contribution of AEDs and 

untoward side effects particularly salient. However, polytherapy is typically associated with 

a worse clinical profile, including higher seizure frequency, longer duration of epilepsy, and 

severity of the underlying brain pathology. Although a post-hoc analysis in our sample 

revealed that number of AEDs was not associated with seizure frequency or duration of 
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epilepsy and that patients with MTS did not differ in number of AEDs relative to patients 

with normal MRI (all p-values >.05), it is possible that other aspects of clinical severity 

contributed to this relationship. Given that our sample included only patients with medically-

refractory TLE who were undergoing surgical workup, it is also possible that adverse effects 

from AEDs were an important factor in their decision to consider surgery. The use of newer 

AEDs with improved side effect profiles will hopefully lessen the contribution of AEDs to 

poor QoL in the future.

In contrast to prior studies, the majority of the clinical variables in our analyses were not 

significant predictors of QoL. This may indicate that no single variable, but rather, a 

combination of variables associated with clinical severity (i.e., total “seizure burden,” 

including seizure type, frequency, and duration) leads to poorer QoL. In addition, the VM 

PC did not contribute to the QoL Total Score or subscales, which is in contrast to some prior 

research that has shown VM to be an important predictor (Giovagnoli & Avanzini, 2000; 

Perrine et al., 1995). One possibitliy is that VM deficits alone are not sufficient to 

significantly affect QoL. Rather, patients with VM deficits plus global cognitive dysfunction 

or other co-morbidities may be at high risk for poor QoL since they would be less able to 

compensate for VM loss with other cognitive skills. Although our sample size and the 

available data did not permit us to thoroughly test this possibility, future studies with large 

sample sizes would be well-positioned to address whether there are other factors that 

influence whether VM deficits contribute to poor QoL. Furthermore, the relationship 

between objective cognitive measures and subjective reports of cognitive dysfunction has 

been inconsistent in the literature, with some studies demonstrating a relationship between 

performance on neuropsychological measures and the QOLIE cognitive subscale 

(Giovagnoli & Avanzini, 2000; Perrine et al., 1995), while other studies fail to find an 

association (Giovagnoli et al., 2014). Noteworthy, Banos et al. (2004) demonstrated that in 

TLE specifically, objective cognitive performance did not predict self-reported cognitive 

functioning, but instead self-report was highly predicted by emotional and psychosocial 

factors. Thus, our results provide additional evidence that depression and other emotional 

factors play a more central role in patients’ self-perceptions of their deficits than their actual 

deficits.

To date, most of the research on QoL in TLE has focused on changes in QoL associated with 

epilepsy surgery or other interventions (Seiam et al., 2011; Taylor et al., 2011). Many of 

these studies have found seizure freedom to be the strongest predictor of improved QoL 

following surgery, regardless of the presence of post-operative cognitive decline 

(Helmstaedter et al., 2003; Langfitt et al., 2007). However, in patients with persistent 

seizures, memory decline, in particular, has been found to further decrease QoL (Langfitt et 

al., 2007). Although EF has been shown to remain stable or improve after surgery in many 

TLE patients (Sherman et al., 2011), very little is known about the impact of changes in EF 

on QoL in patients with poor post-operative seizure outcome and in the subset of patients 

who do experience EF decline. Our findings suggest that EF contributes to QoL in 

presurgical patients, and it is also possible that EF may have a strong impact on QoL 

following surgery, especially for patients with persisting seizures. Thus, a comprehensive 

analysis of factors that predict EF outcomes following surgery may help to increase our 

understanding of how to facilitate improvements in QoL in patients with TLE. Furthermore, 
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psychotherapy and psychopharmacological treatment of patients with TLE and comorbid 

depression is shown to improve QoL (Orjuela-Rojas et al., 2015), and adding a cognitive 

rehabilitation intervention that targets EF may help to further improve QoL in pre- or post-

operative patients.

There are several limitations in our study that should be noted. First, our study includes a 

rather modest sample size compared to previous studies that have evaluated QoL across 

epilepsy syndromes. However, we choose to focus on medically-refractory TLE specifically 

to examine unique predictors of QoL within the syndrome of TLE. Although neither side of 

seizure onset nor MTS status contributed to QoL in our study, a larger sample size would 

permit the sample to be broken down into LTLE and RTLE or MTS-positive and MTS-

negative patients. Given that these TLE subtypes show distinct cognitive profiles (Saling, 

2009; Stretton & Thompson, 2012) and patients with MTS often report a greater number of 

depressive symptoms compared to MTS-patients (Quiske et al., 2000), future studies 

evaluating the contribution of cognitive impairment to QoL across different TLE subtypes 

are warranted. Furthermore, we only included patients with unilateral TLE in our study. 

Given the large proportion of patients with refractory TLE who have bilateral/multifocal 

seizure onset, understanding the impact of cognitive impairment on QoL in the context of 

long-term management and care of seizures via AEDs or other non-resection procedures 

(i.e., responsive neurostimulation) would be valuable. Second, we only evaluated VM and 

EF. We selected these two domains due to evidence in the literature that both are important 

to QoL in epilepsy, and the availability of sufficient measures in our test battery to create a 

PC for each. However, it is possible that other aspects of cognition may contribute to QoL. 

In addition, we utilized three commonly-used measures of EF that capture response 

inhibition, verbal set-shifting, and visuomotor set-shifting to create an EF composite. 

However, other components of EF that were not assessed (i.e., planning, problem-solving) 

may have strong ecological validity and be particularly salient for QoL in patients with TLE. 

Additionally, the use of self- and informant-reported EF may increase our ability to explain 

QoL in patients with TLE. As is common in most studies, we were unable to capture the full 

diversity of EF, VM, psychosocial, and mood characteristics that may contribute to QoL. 

Finally, our study is cross-sectional. Longitudinal studies that follow the trajectory of QoL 

from childhood through adulthood may provide valuable information as to how different 

clinical, cognitive, and psychosocial factors influence QoL across the lifespan in patients 

with TLE and other epilepsy syndromes.

1.5 Conclusion

We demonstrate that beyond the overall level of depression, EF contributes to QoL in 

patients with medically-refractory TLE. The impact of EF on total QoL in TLE provides 

important idiographic information that can lead to targeted patient interventions to improve 

QoL, which may require a different approach for patients with different levels of depression 

severity and EF impairment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Depression was the strongest predictor of QoL in TLE patients

• Verbal memory did not contribute to QoL

• Executive function was a significant predictor of QoL
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Fig 1. 
QOLIE-31 Total Score and subscales in patients with temporal lobe epilepsy.
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Table 1:

Clinical variables and demographics

Characteristics Mean (SD)

Age 35.02 (11.92)

Education 13.79 (2.31)

Age of onset 22.15 (14.28)

Duration 12.93 (12.8)

Seizure frequency (# per month) 6.98 (7.65)

N (percentage)

Number of AEDs

    1 10 (19.2%)

    2 19 (36.5%)

    3 17 (32.7%)

    4 5 (9.6%)

Sex

      Male 29 (55.8%)

      Female 23 (44.2%)

Handedness

        Left 4 (7.7%)

        Right 48 (92.3%)

Side of seizure onset

        Left 34 (65.4%)

        Right 18 (34.6%)

MRI characteristics

    MTS+ 24 (46.2%)

    MTS− 28 (53.8%)

AEDs= antiepileptic drugs; MTS= mesial temporal sclerosis
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Table 2:

Executive Function and Memory Performance

Cognitive Functioning Mean (SD) % Impaired

Executive Function

TMT-B 7.94 (3.08) 19.2%

CW-Switching/Inhibition 9.73 (2.96) 7.7%

Category Switching 9.29 (3.28) 13.5%

Verbal Memory

LM-II 8.04 (3.05) 21.2%

VPA- II 9.38 (3.23) 15.4%

CVLT-LDFR 7.25 (4.26) 36.5%

Emotional Functioning N %

BDI-II

    Minimal 25 48.1%

    Mild 11 21.1%

    Moderate 11 21.2%

    Severe 5 9.6%

TMT-B: trail making test-B; CW: color-word; LM: logical memory; VP: verbal paired associates; CVLT-LDFR: California verbal learning test-
long delay free recall; SD: standard deviation

Epilepsy Res. Author manuscript; available in PMC 2020 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ehrlich et al. Page 17

Table 3:

Hierarchical Linear Regression

Model R2 R2 change F Change p-value

Total Score 1 .156 .267

2 .59 .434 44.503 <.001

3 .614 .024 2.52 .12

4 .664 .05 5.964 .019

Seizure Worry* 1 .153 .282

2 .293 .14 8.347 .006

3 .299 .005 .318 .576

4 .301 .002 .112 .739

Emotional Well-being* 1 .056 .859

2 .609 .554 59.534 <.001

3 .614 .004 .463 .5

4 .634 .02 2.163 .149

Cognitive Functioning* 1 .119 .458

2 .3 .181 10.853 .002

3 .36 .061 3.878 .056

4 .361 .001 .043 .838

Energy/ Fatigue* 1 .218 .087

2 .449 .231 17.621 <.001

3 .46 .011 .798 .377

4 .477 .017 1.32 .257

Medication Effects* 1 .1 .581

2 .21 .111 5.89 .020

3 .21 .000 .005 .944

4 .243 .033 1.729 .196

Social Functioning* 1 .253 .042

2 .413 .16 11.477 .002

3 .323 .02 .705 .406

4 .451 .027 1.991 .166

Model 1: Age of seizure onset, number of meds, seizure frequency, education, side of seizure onset, MTS status (covariates)

Model 2: BDI scores

Model 3: VM PC

Model 4: EF PC

*
Post-hoc hierarchical linear regressions; Bold italics signifies significance with a Bonferroni correction (six QOLIE subscales at an overall alpha 

error rate of <.05, yielding a significant p-value of .0083).
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