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BACKGROUND
•  Approximately 3 million adults in the U.S. have epilepsy and an estimated 60% of the total 

epilepsy population experiences focal onset seizures (FOS)1-5

•  Patients with FOS are primarily treated with antiseizure medications (ASMs); however, nearly 
one third of patients are not well controlled on treatment and high rates of adverse events 
(ranging from 7-31%) have been reported6-8 

•  The burden of epilepsy can negatively impact quality of life (QoL) as patients may experience 
challenges with their employment status, maintaining independence, and managing activities 
of daily living9

•  Anxiety and depression are common comorbidities in epilepsy that further exacerbate the 
burden of epilepsy and may require additional care or support10

•  The Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder-7 (GAD-7) are 
common screening tools for depression and anxiety, respectively, that have been previously 
validated and used in patients with epilepsy11,12 

•  Despite existing information on the burden of patients living with epilepsy, a knowledge gap 
remains in the understanding of the real-world experiences of patients with epilepsy reporting 
FOS, including the mental health burden that persists despite ongoing treatment with ASMs

OBJECTIVES
•  This study sought to assess the self-reported disease burden, QoL, health care resource 

utilization (HCRU), and work productivity in patients reporting FOS

METHODS
•  A cross-sectional study employing a 30-minute, customized, web-enabled survey was 

conducted from July to September 2023 to assess symptomology, comorbidities, and mental 
health burden among patients reporting FOS; the study was institutional review 
board (IRB)-exempt (Advarra, Columbia, MD) 

•  Mental health was assessed using validated patient-reported outcome measures; the PHQ-9 
and GAD-7 were used to assess depression and anxiety-related symptom severity, 
respectively13,14 
   ̶ PHQ-9 is a 9-item instrument that assesses depression-related symptom severity, with 

scores ranging from 0 to 27 and higher scores indicating more severe symptoms13

   ̶ GAD-7 is a 7-item instrument that assesses anxiety-related symptom severity, with scores 
ranging from 0 to 21 and higher scores indicating more severe symptoms14 

•  Cognitive interviews (n=4) were conducted to ensure the survey was clear and understandable 
for patients reporting FOS

•  Patients were recruited via either a patient panel or their physician at the point of care, using 
the following criteria:

Inclusion Criteria Exclusion Criteria

• At least 18 years of age and residing in the 
United States

• A physician-confirmed diagnosis of FOS for at 
least 1 year

• Experiencing ≥1 seizure in a typical month
• Have used (currently or previously) at least 2 

ASMs and are currently taking at least 1 ASM 
for at least 1 month

• Currently enrolled in a clinical trial for FOS
• Experiencing seizures secondary to drug or 

alcohol use, ongoing infection, neoplasia, 
demyelinating disease, degenerative 
neurological disease, metabolic illness, 
progressive structural lesion, encephalopathy, 
or progressive central nervous system disease

•  Patient panel: Patients applied to be part of the third-party vendor panel based on having a 
diagnosis of epilepsy. The vendor validated the epilepsy diagnosis before confirming panel 
enrollment. These patients then participated in the survey screener to verify they met the 
inclusion and exclusion criteria

•  Physician at point of care: Physicians were provided with the study inclusion and exclusion 
criteria and used them to select patients to recruit for the study. Patients then participated in 
the survey screener to verify they met the inclusion and exclusion criteria

•  Data were analyzed using descriptive statistics in Q Research Software 5.12.4.0

RESULTS
Sample Description
Table 1. Demographics and Baseline Characteristics of Patients Reporting FOS

Study Population (N=170)

Age, mean (SD), y 42.6 (10.9)

Female, n (%) 92 (54.1%)

Race, n (%)

 White 99 (58.2%)

 Black 26 (15.3%)

 Other 45 (26.5%)

Employed Full- or Part-time, n (%) 79 (46.5%)

Annual Household Income <$60,000 USD, n (%) 74 (43.5%)

Number of Years Living with Epilepsy, mean (SD) 11.3 (12.4)

Providers Currently Managing Epilepsy,a n (%)

Neurologist 64 (37.6%)

Primary Care Physician 23 (13.5%)

Epileptologist 113 (66.5%)

Psychiatrist 9 (5.3%)

Psychologist 6 (3.5%)

Other 3 (1.8%)

Seizure Types and Epilepsy Syndromes Reported,b n (%)

FOS 170 (100.0%)

Primary Generalized Seizures (PGS)c 79 (46.5%)

Non-epileptic Psychogenic Seizures 19 (11.2%)

Lennox-Gastaut Syndrome (LGS) 19 (11.2%)

Developmental and Epileptic Encephalopathy (DEE) 14 (8.2%)

Combination of Seizure Types and Epilepsy Syndromes Reported, n (%)

FOS only 74 (43.5%)

FOS + PGS 54 (31.8%)

FOS + PGS + otherd 25 (14.7%)

FOS + otherd 17 (10.0%)

aPatients were asked, “Which type of healthcare provider is currently managing/treating your epilepsy?” and allowed 
to report more than one type of healthcare provider. bPatients were asked, “Has a neurologist ever diagnosed you 
with any of the following seizure types?” and allowed to report physician diagnosis for more than one epilepsy/seizure 
type. cPrimary Generalized Seizures was defined as, “Seizures that start on both sides of the brain at the same time 
and cause loss of awareness from the start of the seizure. Primary generalized seizures are sometimes called grand 
mal seizures. This type of seizure has no warning or confusion at the start of it.” dOther seizure types and epilepsy 
syndromes reported include non-epileptic psychogenic seizures, Lennox-Gastaut Syndrome (LGS), and Developmental 
and Epileptic Encephalopathy (DEE).

•  Of the 170 patients reporting FOS who participated in the survey, only 43.5% of patients 
reported having only FOS; Primary Generalized Seizures (PGS) was the most reported 
concomitant seizure type (46.5%) (Table 1) 

•  Patients reported being diagnosed with epilepsy for an average of 11.3 years (SD 12.4)

Seizure-Related Symptom Burden in Patients Reporting FOS
Figure 1. Self-Reported Seizure Frequency and Severity for Patients Reporting FOS
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Questions: For each symptoms you currently experience, please indicate how often you experience it. For each 
symptoms you currently experience, please indicate the current severity of each symptoms (rating scale 1-5; 1=not at 
all severe, 5=extremely severe).

•  66.5% of patients reported seizures more than once a month, and 75.3% of patients indicated 
their seizures were moderate to highly severe (Figure 1)

Non-Seizure Related Symptom Burden in Patients Reporting FOS
Figure 2. Self-Reported Non-Seizure Symptoms and Severity for Patients  
Reporting FOS
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Footnotes. Mood issues were not explicitly defined in the survey instrument, but depression and anxiety were 
provided exempli gratia (e.g.). Questions: People diagnosed with epilepsy report experiencing some of the symptoms 
listed below, outside of experiencing a seizure. Which of the following symptoms do you currently experience? For 
each symptom you currently experience, please indicate the current severity of each symptom (rating scale 1-5; 
1 = not at all severe, 5 = extremely severe).

•  72.9% of patients reported experiencing at least 3 non-seizure symptoms despite current 
treatment with ASMs

•  Mood issues (e.g., depression, anxiety) were the most common non-seizure symptoms, with 
76.5% of patients reporting symptoms and 53.1% indicating them to be highly severe 
(Figure 2)

•  20.6% of patients reported having suicidal ideation or thoughts of self-harm in more than half 
of the days over the past two weeks; 4.7% reported having these thoughts every day

Depression Burden in Patients Reporting FOS
Figure 3. PHQ-9 Score Distribution for Patients Reporting FOS 
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Footnotes. PHQ-9 assesses and monitors depression symptom severity; scores range from 0 to 27 and higher scores 
indicate more severe depression or depressive symptoms.

•  Mean (SD) PHQ-9 depression severity score for all patients was 11.2 (5.2) out of 27
•  63.5% of patients had a PHQ-9 score ≥10, suggestive of moderate to severe depression 

(Figure 3), although 47.2% (51/108) of those patients did not report prior physician diagnosis 
of depression   

Anxiety Burden in Patients Reporting FOS
Figure 4. GAD-7 Score Distribution for Patients Reporting FOS  
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Footnotes. GAD-7 assesses and monitors general anxiety disorders symptom severity; scores range from 0 to 21 and 
higher scores indicate more severe anxiety or anxiety symptoms.

•  Mean (SD) GAD-7 score for all patients was 8.9 (4.8) out of 21

•  46.5% had a GAD-7 score of ≥10, suggestive of moderate to severe generalized anxiety 
(Figure 4), yet 40.5% (32/79) of those patients reported no prior physician diagnosis of anxiety

•  37.7% of patients reported their anxiety symptoms made it very difficult or extremely difficult 
to do their work, take care of things at home, or have a good relationship with other people 

CONCLUSION

•  Patients with epilepsy reporting FOS experience considerable mental health burden in 
addition to their recurring seizure burden

•  Most patients experienced ≥3 non-seizure symptoms despite ongoing treatment with 
existing ASMs, with most experiencing mood issues (e.g., depression, anxiety) that 
ranged from moderate to highly severe

•  The high positive screening rates for depression and anxiety, in contrast to lower 
self-reported physician-diagnosed depression and anxiety, suggest mental health burden 
may be under-recognized in patients with epilepsy reporting FOS

FUNDING This study was funded by Xenon Pharmaceuticals Inc., Vancouver, BC, Canada.

DISCLOSURES BO, BS, AA, and JRS were employees of Trinity Life Sciences, which was contracted for this study by 
Xenon Pharmaceuticals Inc. JRS and AA also hold equity in Trinity Life Sciences. JMW, AO, and CH are employees and equity holders 
of Xenon Pharmaceuticals Inc.

ACKNOWLEDGEMENTS The authors would also like to acknowledge Devin McKinney, Feng (Johnson) Qian, and 
Austin Arnold from Trinity Life Sciences for their contributions to data analysis and medical writing. 

REFERENCES 1. Zack M, Kobau R. National and State Estimates of the Numbers of Adults and Children with Active 
Epilepsy — United States, 2015. CDC Morbidity and Mortality Weekly Report. August 11, 2017. 66(31);821-825. 2. Gupta S, Ryvlin P, 
Faught E, Tsong W, Kwan P. Understanding the burden of focal epilepsy as a function of seizure frequency in the United States, 
Europe, and Brazil. Epilepsia Open. 2017;2(2):199-213. 3. Picot MC, Baldy-Moulinier M, Daures JP, et al. The prevalence of epilepsy and 
pharmacoresistant epilepsy in adults: a population-based study in a Western European country. Epilepsia. 2008;49:1230-1238. 
4. Torres-Ferrus M, Toledo M, Gonzalez-Cuevas M, et al. [Aetiology and treatment of epilepsy in a series of 1,557 patients]. Rev Neurol. 
2013;57:306-312. 5. National Institute of Neurological Disorders and Stroke. Epilepsy and seizures [Internet]. (https://www.ninds.nih.
gov/health-information/disorders/epilepsy-and-seizures; Accessed April 17, 2024). 6. Löscher, W., Klein, P. The Pharmacology and 
Clinical Efficacy of Antiseizure Medications: From Bromide Salts to Cenobamate and Beyond. CNS Drugs. 2021;35:935-963. 
7. Chen Z, Brodie MJ, Liew D, Kwan P. Treatment Outcomes in Patients With Newly Diagnosed Epilepsy Treated With Established and 
New Antiepileptic Drugs: A 30-Year Longitudinal Cohort Study. JAMA Neurol. 2018;75(3):279-286. 8. Subbarao BS, Silverman A, 
Eapen BC. Seizure Medications. StatPearls [Internet]. July 11, 2022. (https://www.ncbi.nlm.nih.gov/books/NBK482269; Accessed May 
18, 2023). 9. Kobau R, Zahran H, Thurman DJ, Zack MM, Henry TR, Schachter SC, Price PH. Epilepsy surveillance among adults--19 
States, Behavioral Risk Factor Surveillance System, 2005. MMWR Surveill Summ. 2008;57:1-20. 10. Scott AJ, Sharpe L, Hunt C, Gandy 
M. Anxiety and depressive disorders in people with epilepsy: A meta-analysis. Epilepsia. 2017;58(6):973-982. 
11. Rathore JS, Jehi LE, Fan Y, et al. Validation of the Patient Health Questionnaire-9 (PHQ-9) for depression 
screening in adults with epilepsy. Epilepsy Behav. 2014;37:215-20. 12. Seo JG, Cho YW, Lee SJ, et al. Validation 
of the generalized anxiety disorder-7 in people with epilepsy: a MEPSY study. Epilepsy Behav. 2014;35:59-63. 
13. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern 
Med. 2001;16(9):606-13. 14. Spitzer RL, Kroenke K, Williams JB, Löwe B. Generalized anxiety disorder 7. 
PsycTESTS Dataset. Published online 2006.  


