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Abstract

Objective: This study aimed to investigate whether the score of self-reported medication adherence using Medication Adherence Report Scale (MARS-5) correlates with serum level of antiepileptic medication, as well as whether MARS-5 score can predict quality of life (QoL) in patients with epilepsy. 

Methods: A longitudinal study was carried out. The patients with epilepsy who were prescribed minimum one antiepileptic drug were recruited (n=807). Each participant completed a background information sheet and the MARS-5 at baseline, followed by Liverpool Seizure Severity Scale (LSSS) and Quality of Life in Epilepsy Questionnaire (QOLIE-31) at 18-month follow-up. In addition, serum level of antiepileptic medications was measured at the follow-up.

Results: The MARS-5 score was negatively associated with the LSSS score (B=-0.089, SE=0.009, p<0.001) and positively correlated with serum level of antiepileptic medications (B=3.200, SE=0.416, p<0.001), after adjusting for demographics and clinical characteristics. Serum level of antiepileptic drugs was significantly correlated with the overall QOLIE-31 score (B=3.118, SE=1.417, p=0.03). The MARS-5 score was significantly correlated with the overall QOLIE-31 scores and all the scores in the sub-categories. In addition, the MARS-5 score was in line with the correlation between LSSS and QOLIE-31 scores (Z=4.20, p<0.001) and between serum level of antiepileptic medications and QOLIE-31 score (Z=3.98, p<0.001). 

Conclusions: The MARS-5 score can predict the QoL in patients with epilepsy up to 18 months. Therefore, the healthcare providers may predict QoL and drug adherence by using the MARS-5, in order to design personalized interventions.
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Introduction
The patients with epilepsy who has lost seizure control often encounter various negative outcomes, including significant physical injuries, increased healthcare costs, decreased productivity, and even death [1,2]. It has been suggested that nearly one fifth of the people with epilepsy have Attention-Deficit Hyperactivity Disorder symptoms associated with increased psychosocial morbidity and lowered quality of life (QoL) [3]. Another study that ~10% of the people with epilepsy may have neuropathic pain and nearly one third may have depression [4]. Because of its potential fatal consequence and high prevalence in developing country, such as Iran (~5%) [5], the healthcare providers should emphasize the drug adherence among such patient. Particularly, it has been shown that nearly 60% of the patients could have their seizure symptoms under control by adhering to prescribed antiepileptic drugs (AEDs) [6]. However, it has been reported that 30% to 50% of patients with epilepsy had poor adherence to their AED treatment schedules [7-9]. Thus, the nonadherence is a critical issue for patients with epilepsy [10]. 


The nonadherence highly correlates to the patients’ QoL, an important outcome measure. Ettinger and colleagues [11] surveyed 1278 patients with epilepsy and found that 41% were non-adherent. Hovinga and colleagues [12] also found that the QoL was lower in those with poor adherence to AED in the previous month compared with patients adhering to AED. Similarly, a study by Martins and colleagues found positive correlation between the level of medication adherence and QoL [13]. In addition, QoL is somewhat dependent on seizure control and seizure severity, as QoL was found higher in patients who valued AEDs to control their seizure symptoms [14, 15].

However, the aforementioned studies on the correlation between AED adherence and QoL only used a self-reporting method. Hence, the AED adherence may not be accurate because of bias and/or social desirability. Alternative objective measures are needed including AED serum level [16] or electronically recorded medication bottle [17]. Although these approaches are more accurate than the self-reporting method, the costs are much higher than the self-reporting method [2]. Therefore, the healthcare providers may want a well-established self-reporting instrument (e.g., the Medication Adherence Report Scale, MARS-5) which can provide reliable information on ADE adherence. Previous studies suggest that the MARS-5 cannot accurately distinguish well-adherent and non-adherent patients with chronic obstructive pulmonary disease [18] and hypertension [19]. However, such poor efficacy may not occur in people with epilepsy due to different clinical characteristics. In addition, all the previous studies on this topic have adopted a cross-sectional study design with the correlation between self-reported adherence and actual blood AED level unknown. Therefore, here in a cohort of patients with epilepsy we used a longitudinal study to examine the relationship between self-reported MARS-5 score and serum level of AED. False declaration on ADE adherence may still exist due to the concerns of the symptom control and resulting medical care [20], where a patient with severe seizure symptoms may report a better compliance. 
    Nevertheless, we hypothesized that the self-reported MARS-5 score can provide good indication of AED adherence in patients with epilepsy. Using an 18-month longitudinal follow-up design, this study aimed to investigate, (1) the correlation between MARS-5 score and serum AED level; (2) the correlation between AED adherence (both MARS-5 score and serum AED level) and the QoL; (3) whether MARS-5 score can replace serum AED level to predict the QoL in patients with epilepsy.  
Methods

This study was approved by the Medical Sciences Ethics Committee of Qazvin University (February 2014), and data were collected between March 2014 to December 2015.
Participants

The participants were recruited by convenience sampling of patients with epilepsy who were referred to 6 neurology clinics in Iran (2 in Qazvin and 4 in Tehran). Inclusion criteria were, being diagnosed with epilepsy (according to the International League Against Epilepsy criteria, 1989), being prescribed minimum one AED, ≥18 years of age, understanding Persian language, and agreeing to sign the consent form. The patients were excluded if they could not live independently and rely on the carers for medications. Moreover, the patients suffering from cognitive impairments (score < 23 in the mini–mental state examination), intellectual disabilities, uncontrolled psychosis, and substance abuse were excluded from this study. 
Instruments

Background Information Sheet and medical records


Demographic data including age, gender, marital status, employment status, and income level (good and above > 2000 USD pa; fair = 1000-2000 USD pa; poor < 1000 USD pa) were recorded in the Background Information Sheet. The information on epilepsy classification and the course of disease was collected from patients’ medical records. 

Medication Adherence Report Scale (MARS-5) 

The MARS-5 (Table 1), a self-reported five-item questionnaire, was filled in by all participants at baseline. All the five items in MARS-5 were questioned in a 5-point Likert scale (from never to always) with the overall score range between 5 and 25. A score ≥ 20 suggests a high adherence [19]. In addition, the internal consistency of the MARS-5 is good (α=0.78) and its concurrent validity was supported [31]. 
Liverpool Seizure Severity Scale (LSSS) 

The LSSS, a 20-item questionnaire, was measured at 18-month follow-up. Each item was questioned in a 4-point Likert scale, and higher score represents more severe symptom of epilepsy. Moreover, both test-retest reliability (r=0.72 to 0.96) and internal consistency (α=0.62 to 0.86) are acceptable. The known-group validity of the LSSS was also supported by the significant different LSSS scores between people with severe seizure symptoms and those with minor seizure symptoms [22]. The Persian version of LSSS has been linguistically validated by us using a cohort of patients with epilepsy. We have examined the internal consistence (α=0.90), test-retest reliability within two weeks (intra-class correlation coefficient=0.96), criterion-related validity (r=-0.43 with QoL), and known-group validity. The known-group validity was examined using the LSSS score in three groups of participants with different seizure severity. The severity was classified using the number of seizures in the last 3 months as, mild (≤3 times); moderate (4-8 times); severe (≥9 times). The LSSS scores were significantly different among the mild (19.62±5.36), moderate (42.62±20.01), and severe (73.19±22.39) groups (F=8.21, p<0.001).
Quality of Life in Epilepsy (QOLIE-31)

The QOLIE-31, a 31-item questionnaire, was measured at 18-month follow-up. There are seven domains in the QOLIE-31: Seizure concerns, Cognitive function, Energy/fatigue, Emotional well-being, Social function, Medication efficacy, and Overall QoL. The QOLIE-31 was developed based on several instruments and studies, including RAND 36-item Health Survey 1.0, Medical Outcomes Study, Epilepsy Surgery Inventory-55 [23]. The raw scores in all domains were converted into a 0-100 scale based on the developers’ instructions, and higher score represents better QoL [23]. The test-retest reliability (r=0.64 to 0.89) and internal consistency (α=0.77 to 0.93) are all acceptable [23]. QOLIE-31 was translated into Persian using a published protocol [24], with satisfactory teste-retest reliability (r=0.68) and internal consistency (α=0.90). 
Serum AED measurement

Serum AED level was measured at 18-month follow-up using a microparticle enzyme immunoassay (Abbott Axsym®, Abbott Laboratories, Abbott Park, IL, USA). All blood samples were taken prior to the next routine dose of drug. The AED options have been reported in detail previously [25]. The results were reported in three groups based on the reference ranges, Below the therapeutic range (i.e., nonadherent), Within and Above the therapeutic range (i.e., adherent) [16]. 
Statistical analysis


All the demographics were analyzed using descriptive analyses, including mean (SD) for continuous variables (e.g., age) and n (%) for categorical variables (e.g., gender). The correlation between the MARS-5 score and serum AED level was analyzed using biserial correlation where serum levels were categorized into two groups, equal to or above the therapeutic range and below therapeutic range. Additionally, the correlations between the MARS-5 and LSSS scores, as well as serum AED level were analyzed using hierarchical linear regression models. The differences in the overall QOLIE-31 and LSSS scores between the participants with high MARS-5 (≥20) and low MARS-5 (<20) scores were analyzed using independent t tests. The frequencies of serum AED level between participants with high MARS-5 score and those with low MARS-5 score were compared using χ2 test. Eight regression models were used to examine the predictive effects of the LSSS and MARS-5 scores, and serum AED level on each domain of QoL and the overall score of the QOLIE-31. All the regression models were adjusted for demographic information (age, gender, marital status, employment status, income) and clinical characteristics (epilepsy type and disease course). Based on the Bonferroni correction for multiple comparisons among eight regression models, p < 0.00625 (i.e., 0.05/8) is considered significant. Furthermore, a Structural Equation Model (SEM) was used to investigate the proxy effects of the MARS-5 score on the latent score of QOLIE-31 (Figure 1); that is, whether seizure severity and serum AED level can be replaced by the MARS-5 score to predict QoL. In addition, we have used several indices to examine the proposed model, including comparative fit index (CFI) and Tucker-Lewis index (TLI) > 0.9; root mean square error of approximation (RMSEA) and standardized root mean square residual (SRMR) < 0.08 [26,27]. The results suggest that the model fits well with our data. Sobel test [28] was also carried out to examine the proxy effects of the MARS-5 score. The descriptive analyses and regression models were analyzed using SPSS 17.0; SEM was analyzed using R software with lavaan package; Sobel test was analyzed using EXCEL (Office 2010). 
Table 1 Descriptions of the MARS-5

	1. I forgot to take my antiepileptic medicine.

	2. I altered the dose of my antiepileptic medicine.

	3. I stopped taking my antiepileptic medicine for a while.

	4. I decided to miss out a dose of my antiepileptic medicine.

	5. I took less antiepileptic medicines than prescribed. 


MARS-5= Medication Adherence Report Scale


[image: image1]
Figure 1. The proxy effects of MARS-5 score on QoL in patients with epilepsy 

* p<0.001; Seizure severity was measured using Liverpool Seizure Severity Scale. 
CF=cognitive function; EFA=energy/fatigue; EWB=emotional well-being; MARS-5= Medication Adherence Report Scale; ME=medication efficacy; OQL=overall quality of life; SC=seizure concerns; SF=social function.
Cut-offs criteria for satisfactory model fit: comparative fit index and Tucker-Lewis index > 0.9; Root mean square error of approximation and Standardized root mean square residual < 0.08.  
Results


The age range of the participants was between 18 to 73 years (n=807, Table 2), and only one participant had missing data at the 18-month follow-up. More than half of the participants were female (53.9%), and the majority were married. More than one third of the participants were employed, and nearly one fifth had poor income. The average duration of education was 8.83 years, and the average course of the disease was 6.75 years. Most participants were diagnosed as symptomatic partial epilepsy, followed by idiopathic generalized epilepsy, and cryptogenic partial epilepsy. As for their medication compliance, the mean score of the self-rated MARS-5 was 13.42, and nearly half of the participants showed a serum AED level below the therapeutic range (Table 2). In addition, the biserial correlation between MARS-5 score and serum AED level was 0.30 (p<0.001). In terms of the QoL, the QOLIE-31 data showed that the worst domain was Energy/fatigue and the best domain was Medication efficacy. The average overall score of the QOLIE-31 was 68.30. Participants with high MARS-5 score (n=194) had significantly higher overall scores of QOLIE-31 (74.36±18.16 vs. 66.36±20.71; p<0.001) and lower LSSS scores (41.44±23.01 vs. 59.16±21.71; p<0.001) than those with low MARS-5 scores (n=612). Moreover, 58 (29.9%) participants with high MARS-5 scores and 331 (54.1%; p<0.001) participants with low MARS-5 scores had their AED level below the therapeutic range. This suggests that the percentage of patients with AED level below the therapeutic range is lower if their MARS-5 scores were high. 

The age was negatively associated with the MARS-5 score (B=-0.085, SE=0.022, p<0.001), but not the other demographics and clinical characteristics. In contrast, both the LSSS score (B=-0.089, SE=0.009, p<0.001) and serum AED level (B=3.200, SE=0.416, p<0.001) were positively correlated with the MARS-5 score after adjusting for all demographics and clinical characteristics (Table 3). 

Table 2 Participants’ characteristics

	
	Mean (SE)
	n (%)

	Age (year)
	36.19 (0.46)
	

	Gender (male)
	
	372 (46.1%)

	Marital status (married)
	
	615 (76.2%)

	Employment (yes)
	
	297 (36.8%)

	Income level
	
	

	 Good and above (> US$2K pa)
	
	168 (20.8%)

	 Fair (US$1K-2K pa)
	
	481 (59.6%)

	 Poor and below (< US$1K pa)
	
	158 (19.6%)

	Education by year 
	8.83 (0.18)
	

	Disease course (year)
	6.75 (0.24)
	

	Types of epilepsy
	
	

	 Idiopathic generalized epilepsy
	
	246 (30.5%)

	 Symptomatic partial epilepsy
	
	366 (45.4%)

	 Cryptogenic partial epilepsy
	
	195 (24.2%)

	QOLIE-31
	
	

	 Seizure concern
	77.39 (1.22)
	

	 Cognitive function
	67.37 (1.50)
	

	 Energy/fatigue
	59.85 (0.65)
	

	 Emotional well being
	61.72 (0.67)
	

	 Social function
	78.21 (0.76)
	

	 Medication efficacy
	78.65 (0.85)
	

	 Overall quality of life
	62.14 (0.70)
	

	 Overall score
	68.30 (0.72)
	

	MARS-5
	13.42 (0.23)
	

	Serum AED level
	
	

	 Below therapeutic range
	
	389 (48.2%)

	 Within therapeutic range
	
	312 (38.7%)

	 Above therapeutic range
	
	106 (13.1%)


M=mean; SE=standard error.
QOLIE-31= Quality of Life in Epilepsy; MARS-5= Medication Adherence Report Scale
Table 2 Hierarchical models for factors in MARS-5
	
	
	Model 1
	
	
	
	Model 2
	

	
	B
	SE
	p
	
	B
	SE
	p

	Age
	-0.085
	0.022
	<0.001
	
	-0.074
	0.020
	<0.001

	Gender (Ref: male)
	-0.532
	0.736
	0.47
	
	-0.676
	0.667
	0.31

	Marital status (Ref: unmarried)
	-0.029
	0.644
	0.96
	
	-0.124
	0.581
	0.83

	Education by year
	-0.096
	0.054
	0.07
	
	-0.087
	0.049
	0.08

	Housewife (Ref: No)
	1.134
	0.860
	0.19
	
	0.870
	0.777
	0.26

	Employment (Ref: No)
	0.198
	0.662
	0.76
	
	-0.183
	0.597
	0.76

	Income (Ref: Poor)
	
	
	
	
	
	
	

	 Good and above
	-0.078
	0.749
	0.92
	
	0.130
	0.675
	0.85

	 Fair
	-0.448
	0.613
	0.47
	
	-0.107
	0.553
	0.85

	Epilepsy type (Ref: Idiopathic generalized)
	
	
	
	
	
	
	

	 Symptomatic partial
	0.191
	0.537
	0.72
	
	0.179
	0.484
	0.71

	 Cryptogenic partial
	0.421
	0.622
	0.50
	
	0.437
	0.561
	0.44

	Disease course (year)
	0.054
	0.052
	0.30
	
	0.061
	0.047
	0.19

	LSSS
	--
	--
	--
	
	-0.089
	0.009
	<0.001

	Antiepileptic drug serum level (Ref: < therapeutic range)
	--
	--
	--
	
	3.200
	0.416
	<0.001


B=unstandardized coefficient; MARS-5= Medication Adherence Report Scale; LSSS=Liverpool Seizure Severity Scale; SE=standard error.

The LSSS score and serum AED level were not significantly associated with the overall score of QOLIE-31 after adjusting for demographics and clinical characteristics (Table 4). However there was a significant correlation between serum AED level and the score of Cognitive function (Table 4). Moreover, the MARS-5 score was significantly correlated with the overall score (p<0.001) and all domains of QOLIE-31 (p<0.00625, Table 4), except for the Medication efficacy (p=0.01).


The proxy effects of MARS-5 score on QoL was supported by the SEM results, including the acceptable fit indices (CFI=0.941, TLI=0.913, RMSEA=0.047, and SRMR=0.030) and the significant coefficients (standardized coefficient=-0.320 for LSSS score on MARS-5 score; =0.247 for serum AED level on MARS-5 score; =0.190 for MARS-5 score on QOLIE-31 score). Furthermore, the Sobel test suggested the proxy effect of MARS-5 score on the correlation between LSSS and QOLIE-31 scores (Z=4.201, p<0.001), and between serum AED level and QOLIE-31 scores (Z=3.982, p<0.001). In addition, no direct effect of LSSS score and serum AED level on QOLIE-31 was found (Fig. 1). 

Table 4 Hierarchical models for factors on Quality of Life in Epilepsy (QOLIE-31)

	Domain
	Model #
	LSSS
	Antiepileptic drug serum level (Ref: <therapeutic range)
	MARS-5

	
	
	B (SE)
	p
	B (SE)
	p
	B (SE)
	p

	Seizure concern
	1
	-0.011 (0.051)
	0.829
	0.416 (2.375)
	0.861
	--
	--

	
	2
	0.069 (0.053)
	0.193
	-2.418 (2.434)
	0.321
	0.886 (0.200)
	<0.001*

	Cognitive function
	1
	-0.128 (0.064)
	0.046
	8.429 (3.003)
	0.005*
	--
	--

	
	2
	-0.028 (0.068)
	0.681
	4.860 (3.078)
	0.115
	1.115 (0.253)
	<0.001*

	Energy/fatigue
	1
	-0.063 (0.028)
	0.025
	2.423 (1.293)
	0.061
	--
	--

	
	2
	-0.033 (0.029)
	0.255
	1.351 (1.334)
	0.311
	0.335 (0.110)
	0.002*

	Emotional well-being
	1
	-0.053 (0.028)
	0.059
	-0.058 (1.327)
	0.965
	--
	--

	
	2
	-0.024 (0.030)
	0.424
	-1.076 (1.369)
	0.432
	0.318 (0.113)
	0.005*

	Social function
	1
	-0.072 (0.033)
	0.029
	0.756 (1.530)
	0.621
	--
	--

	
	2
	-0.036 (0.035)
	0.304
	-0.534 (1.577)
	0.735
	0.403 (0.130)
	0.002*

	Medication efficacy
	1
	-0.063 (0.035)
	0.072
	1.282 (1.650)
	0.437
	--
	--

	
	2
	-0.031 (0.037)
	0.402
	0.128 (1.705)
	0.940
	0.361 (0.140)
	0.010

	Overall quality of life
	1
	-0.012 (0.029)
	0.679
	2.353 (1.346)
	0.081
	--
	--

	
	2
	0.017 (0.031)
	0.584
	1.344 (1.390)
	0.334
	0.315 (0.114)
	0.006*

	Overall score
	1
	-0.069 (0.030)
	0.022
	3.118 (1.417)
	0.028
	--
	--

	
	2
	-0.016 (0.032)
	0.617
	1.199 (1.447)
	0.408
	0.600 (0.119)
	<0.001*


* p<0.00625 (Bonferroni correction with eight comparisons: 0.05/8); B=unstandardized coefficient; LSSS=Liverpool Seizure Severity Scale; MARS-5= Medication Adherence Report Scale; SE=standard error. All models adjusted for age, gender, marital status, educational year, housewife, employment, income, epilepsy type, and time after diagnosis.
Discussion

In this study, we show that the self-reported MARS-5 score can partially reflect the medication adherence in patients with epilepsy, supported by a moderate correlation between the MARS-5 score and serum level of AEDs. However, our results should be only interpreted in epilepsy treatment region, because previous studies have found the MARS-5 score ineffective to accurately reflect medication adherence in patients with other diseases [18,19]. Moreover, after controlling for demographic parameters, we found that seizure severity and serum drug level can correlate with the MARS-5 score. Surprisingly, the link between MARS-5 score and QoL is stronger than that between MARS-5 score and epilepsy severity and serum AED level. In fact, the association between QOLIE-31 score and LSSS score as well as serum drug level was diminished when MARS-5 score was included in the regression model (Table 3). In addition, the MARS-5 score was significantly associated with all the QOLIE-31 domain. Thus, MARS-5 score seems to be a stronger predictor for QOLIE-31 than LSSS score and serum AED level. Therefore, our results suggest that in patients with epilepsy, the self-reported MARS-5 score is a good predictor for the QoL at 18-month follow-up. Thus, MARS-5 may serve as a surrogate instrument for predicting the overall psychological state in people with epilepsy. Moreover, our SEM model also supports the proxy role of the MARS-5 scores. 

Although previous studies [18, 19] have suggested that the MARS-5 is not an ideal self-reporting instrument to accurately measure the drug adherence, in a pediatric cohort of patients with epilepsy [29], the MARS score was moderately correlated with the score of medication refill adherence (κ=0.40). The possible discrepancy between the previous studies may be due to the differences in disease status. The patients with chronic obstructive pulmonary disease (COPD), and hypertension, are more likely to self-report a higher adherence due to the social desirability [18,19]. Another reason is the outcome measure in those studies [18, 19], where only medication refill adherence was studies. In this study, serum AED level was used which accurately measures the medication administration status in the patients. The correlation between the MARS-5 score and serum drug level is also reported in patients with mental illness [21]. Moreover, medication refill adherence is somewhat different from what MARS-5 evaluates, which is the behavior of taking prescribed medication on time [18,30,31] Nevertheless, future study using more robust methods to record mediation adherence is warranted to understand the relationship between drug adherence and QoL, with medication refill adherence also taken into consideration. 

In addition to the medication adherence, the MARS-5 score reflects the patients’ concerns of epilepsy severity. However, future studies are needed to investigate the psychological mechanism underlying the link between the patient’s concern of the disease and medication adherence. In addition, our results showed that the effects of MARS-5 score on the QoL are much stronger than that of the epilepsy severity. This indicates that although epilepsy severity could be a strong factor to determine the QoL in people with epilepsy [15,32], adherence seems to be more critical. Many studies have shown that adherence is correlated with QoL in patients with different illness [33-35], including epilepsy [12-14]. Our results further suggest that the healthcare providers should emphasize more on the medication adherence among their patients. Indeed, previous studies have shown that good lifestyle management is an important part of healthy living in patients with epilepsy, where medication adherence is a kind of lifestyle management. Thus people with epilepsy may vastly improve their QoL if they can manage their lifestyle well [36-.38]. In addition, behavior therapy may be considered to support the self-management skills. 

There are some limitations in this study. Firstly, we did not measure serum AED level and QoL at the baseline. Therefore, we are unable to conclude whether the change of serum AED level due to improved drug adherence correlates with improved QoL. Secondly, due to the nature of convenience sampling method, the results may not be applicable to the entire epilepsy population in Iran, nor in the other countries. However, because of our reasonable sample size, we believe that our results are still representative in patients with epilepsy. Thirdly, depression could be another important factor affecting both medication adherence and QoL, which has not been included in this study. Some potential confounders (e.g. anxiety and other treatments) significantly contribute to QoL [44,45] also need to be taken into consideration in future studies. Fourthly, the Persian versions of MARS-5 and LSSS were translated following the guideline of American Association of Orthopaedic Surgeons [41], but not validated using the expert panel for the forward and back translations [39,40]. However, the questionnaires are with acceptable psychometric properties. Fifthly, we used the inclusion criteria  published in 1989, but not the updated version published in 2010. Finally, it needs to be noted that MARS-5 has not been commonly used in clinic, due to its ineffectiveness in patients with more ‘silent’ disease, such as hypertension, COPD, and type 2 diabetes mellitus [18,19,42,43]. However, the drive of medication adherence is stronger in patients with epilepsy in order to manage their seizures symptoms, therefore they tend to provide a better self-report in MARS-5. 
Conclusion  

The MARS-5 score well correlates with the QoL in patients with epilepsy, and the patients’ perception of the symptom severity. Thus MARS-5 can be a useful instrument to help the physicians identify high risk patients and provide additional education and support to promote treatment adherence.
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QOLIE-31: latent score





Seizure Severity





Serum level





MARS-5





SC





CF





EFA





EWB





SF





ME





OQL





-0.320*





0.190*





0.015





0.247*





-0.002





0.656*





0.529*





0.720*





0.647*





0.463*





0.625*





0.659*





χ2 (df)=230.621 (84)


p-value<0.001


Comparative fit index=0.941


Tucker-Lewis index=0.913


Root Mean Square Error of Approximation=0.047


Standardized Root Mean Square Residual=0.030








