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Preface

According to the International League Against Epilepsy

(ILAE) and the International Bureau for Epilepsy (IBE),

epilepsy is a disorder of the brain characterized by an

enduring predisposition to generate epileptic seizures,

and by the neurobiologic, cognitive, psychological,

and social consequences of this condition [1]. This

conceptual definition explicitly states that there is more

to epilepsy than seizures. The ILAE and IBE conclude

that for some people with epilepsy, “behavioural dis-

turbances, such as interictal and postictal cognitive

problems can be part of the epileptic condition… ”

and that “patients with epilepsy may suffer stigma,

exclusion, restrictions, overprotection, and isolation,

which also become part of the epileptic condition” [1].

Although it has long been known, increasing atten-

tion has recently been directed to the fact that comor-

bidities often add significantly to the burden of epilepsy,

whether they are causative (e.g., cerebrovascular condi-

tions or traumatic brain injuries causing epilepsy), resul-

tant (caused by seizure, epilepsy, or its treatment), or

related to a common cause underlying both the epilepsy

and the comorbidity (e.g., learning disabilities or some

psychiatric conditions). Such comorbidities not only add

to the burden of epilepsy, but can also lead to poorer

response to treatment with antiepileptic drugs, increased

risk of adverse drug reactions, and even increased risk of

death [2].

The theme of this book, “Epilepsy and The Interictal

State: Co-Morbidities and Quality of Life,” is therefore

very timely, and it addresses some of the most urgent

issues for the successful management of people with

epilepsy.

This volume takes a very broad approach to the

Co-Morbidity and Quality of Life theme. Some empha-

sis is on cognitive impairments in epilepsy, including

chapters on difficulties caused by neurodevelopmental

disorders and other co-morbidities, as well as on

cognitive impairments caused by the treatment of

epilepsy. Several chapters address other aspects of

adverse effects of epilepsy therapies, ranging from

idiosyncratic to dose/serum concentration-related, and

even to second-generation effects on the unborn child.

A particular strength of this book is that, in addition to

identifying and describing these aspects of the burden

of epilepsy, several chapters discuss ways to prevent,

reduce, or manage adverse consequences of epilepsy

and its treatment. Chapters on rehabilitation and the

use of complementary medicine make this overview of

possible interventions to improve everyday life for peo-

ple with epilepsy most comprehensive. In conclusion,

this book reminds us of the wider implications of the

diagnosis of epilepsy, of the burden beyond seizures,

and of our opportunities to assist in easing this burden.

The editors have assembled world-renowned experts as

authors to each of the 24 chapters, which contributes to

making this book a most useful read for every physician

involved in the management of people with epilepsy.

Torbjörn Tomson, MD, PhD

Professor in Neurology and Epileptology

Department of Clinical Neuroscience

Karolinska Institutet

Stockholm, Sweden
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SECTION I

Quality of life and the interictal state
in epilepsy
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CHAPTER 1

Quality of life in epilepsy: the key importance
of the interictal state
David M. Ficker
University of Cincinnati Neuroscience Institute Epilepsy Center, Department of Neurology, University of Cincinnati Academic Health Center, USA

Introduction

Quality of life (QOL) has become recognized as a critical

concept in a wide range of disease states in medicine

over the last several decades, especially in chronic

medical conditions such as epilepsy. The traditional

clinical measures used by clinicians in treating patients

with epilepsy are seizure frequency and medication

adverse effects. A patient with epilepsy is considered to

be controlled when they are seizure-free and are having

few or no adverse effects from their antiepileptic drugs

(AEDs). Patients, however, may be more concerned

about psychosocial issues such as driving, indepen-

dence, and employment than about AED adverse effects

or seizure unpredictability [1]. These aspects of QOL are

infrequently assessed in routine clinical care. Although

epilepsy is a disorder that only produces neurologic

symptoms on an intermittent basis (i.e., only during the

seizure), psychosocial problems, AED therapy, and side

effects may be the major factors that a patient perceives

as interfering with daily living. Other interictal factors

have been explored as potential contributors to QOL

and will be briefly reviewed here.

QOL is clearly subjective in nature and may be

difficult to measure. In the simplest terms, QOL can

be defined as how a patient feels and functions. There

are three essential elements [2,3]: 1) physical health,

2) psychological health, and 3) social health. Physical

health includes aspects such as daily function, general

health, pain, endurance, and specific epilepsy-related

variables such as seizure frequency, severity, and

medication-related side effects. Psychological health

Epilepsy and the Interictal State: Co-Morbidities and Quality of Life, First Edition.
Edited by Erik K. St. Louis, David M. Ficker, and Terence J. O’Brien.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.

includes aspects such as emotional well-being, psychi-

atric and emotional health, self-esteem, and cognition.

Social health includes aspects of relationships with

friends and family, occupational status, and issues

pertaining to independence.

Tools for measuring QOL

Because QOL is difficult to quantify in everyday practice,

research instruments have been developed with which

to assess it. Measurement tools can be either generic or

disease-specific.

Generic assessments such as the RAND 36-Item

Health Survey [4] (also known as the SF-36) can be

applied to many different patient populations and may

allow for comparisons among different disease states.

However, they may not measure important features in

patients with epilepsy, such as fear of seizures or social

embarrassment.

Epilepsy-specific measures of QOL have been devel-

oped over the past several years. The Quality of Life in

Epilepsy (QOLIE) instruments were designed for use

in a wide range of epilepsy patients, including those

who with both benign and severe disease [3]. Three

tools have been developed: QOLIE-89 [5], QOLIE-31

[6], and QOLIE-10 [7]. The QOLIE-89 contains 89

items in 17 scales, the QOLIE-31 contains 31 items

in 7 scales, and the QOLIE-10 contains 10 items from

the 7 QOLIE-31 scales and is intended as a screening

tool. The scales represented in each survey are outlined

in Table 1.1. All of the QOLIE inventories have been

3
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Table 1.1 Comparison of epilepsy-specific quality-of-life (QOL)
tools.

Scale QOLIE-89 QOLIE-31 QOLIE-10

Health perceptions ×
Seizure worry × × ×
Physical function ×
Role limitation, physical ×
Role limitation, emotional ×
Pain ×
Overall QOL × × ×
Emotional well-being × × ×
Energy/fatigue × × ×
Attention/concentration × × ×
Memory ×
Language ×
Medication effects × × ×
Social function, work, driving × × ×
Social support ×
Social isolation ×
Health discouragement ×

validated in studies of patients with epilepsy [5–7].

The questionnaires are simple to complete and have

a standardized scoring system; however, they may be

challenging to use in routine clinical practice. A QOL

tool for newly diagnosed epilepsy patients (NEWQOL)

has also been developed [8].

These tools have been used in many epilepsy QOL

studies, and several important findings that impact

the clinical practice of epilepsy have been reported. In

particular, it seems that interictal factors rather than the

ictal state have the greatest impact on QOL in epilepsy

patients. While these findings may impact clinical

practice, unfortunately interictal factors are often not

routinely assessed in the clinic setting.

Ictal factors: seizure frequency
and severity

It is relatively intuitive that seizures should affect QOL;

large-scale surveys suggest that they have a negative

impact. Seizure frequency, seizure type, and seizure

severity each have an effect. A European study of 5000

epilepsy patients showed that those who experienced at

least one seizure per month had poorer QOL than those

who were seizure-free in the past year [9]. Another

study suggested that patients who had a minimum of

six seizures over the previous 6 months had poorer QOL

than those who had fewer seizures and those who were

seizure-free [10]. In addition, patients who achieved

seizure freedom had QOL similar to the general pop-

ulation [10]. A study analyzing different degrees of

seizure control showed that QOL improved only when

seizure freedom was attained, while lesser degrees of

seizure reduction (i.e., 75–99%, 50–74%, or 0–50%)

were not associated with improvement in QOL [11].

Recent seizures also seem to have a greater impact on

QOL than more remote seizures [12] and have bearing

on how patients with epilepsy prioritize the perceived

impact of seizure control or medication adverse effects

on QOL; in particular, patients who had recent seizures

tended to be more sensitive toward medication adverse

effects, while patients who had more remote seizures

(but who had not experienced a recent seizure) were

more concerned about seizure control [13]. Longer

periods of seizure freedom were associated with better

QOL in a cohort of over 600 people with epilepsy [14].

Seizure severity has also been shown to impact QOL in a

number of studies [15–18]. Epilepsy surgery, especially

when resulting in seizure freedom, results in improved

QOL [19–21].

Interictal factors

While seizures and seizure severity may negatively

impact QOL, when multivariate studies are performed

there are other factors that have a greater effect. In

particular, mood and medication adverse effects make a

significant contribution to QOL.

The presence of medication adverse effects has

been shown in several studies to negatively impact

QOL. These studies utilized a standardized checklist of

medication adverse effects: the Adverse Events Profile

(AEP) [22]. In a cohort of 200 patients with epilepsy,

higher AEP scores were associated with a worse QOL

[23]. Use of the AEP in a randomized controlled trial

resulted in improvements in QOL scores when clinicians

were presented with AEP scores, compared to standard

clinical practice without AEP review [24]. In this study,

seizure frequency did not correlate with QOL but the

presence of higher AEP scores was associated with a

poorer QOL, suggesting the importance of interictal

symptoms to QOL.
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Comorbid mood disorders are very common in people

with epilepsy [25], with both anxiety and depression

being highly prevalent. Both depression and anxiety

significantly impact QOL. A study of refractory epilepsy

patients shows that depression is an important con-

tributor to QOL, yet seizure-related factors are not

[26]. Other studies suggest that depression and anxiety

significantly impact QOL [27–30].

Conclusion

Although it is important to assess ictal factors such as

seizure frequency, severity, and recency in the clinic,

interictal factors should be prioritized in order to max-

imize patient QOL. A conceptual model (Figure 1.1)

can be used to elucidate the relationship between

ictal and interictal factors in epilepsy QOL. There

are many interrelated contributions; our traditional

clinical assessments of seizure frequency and a cursory

assessment of side effects may not be sufficient and

other measures – including mood and more systematic

and quantitative screening for adverse effects with

validated tools such as the AEP – may be needed. In our

epilepsy specialty clinics, we routinely include assess-

ment of anxiety with the Generalized Anxiety Disorder

7-Item (GAD-7) scale [31] and of depression with

the Neurological Disorders Depression Inventory for

Epilepsy (NDDI-E) [32]. Use of these instruments may

aid the clinician and patient in identifying otherwise

subtle problems caused by mood, anxiety, or adverse

Ictal
Events

Seizures

Brain DysfunctionInterictal
State

Depression

Memory

Adverse
effects

Figure 1.1 Conceptual model of quality of life (QOL) and
epilepsy. It is crucial to address both ictal and interictal factors in
epilepsy care; recent evidence has shown that interictal factors
such as mood state, cognitive problems, and adverse medication
effects have a crucial influence on epilepsy QOL.

medication effects that have important bearing on QOL,

leading to improved dialogue and proactive discussions

that aid clinical decision-making in epilepsy care.
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Introduction

Although rendering patients “seizure-free” is the first

goal of treating persons with epilepsy, many other

factors affect their quality of life (QOL), including men-

tal health and social, vocational, and somatic health

issues [1].

The US government report Healthy People 2010 sought

to increase quality and years of healthy life and to dimin-

ish health disparities [2]. Recognition of comorbid con-

ditions in persons with epilepsy may assist in selecting

treatments and in identifying future goals and objectives

for improving overall QOL.

A recent seminal article examining psychiatric and

somatic comorbidities reported huge disparities in

disease prevalence for persons with epilepsy in the

United Kingdom [3]. Since this study, smaller-scale data

have been reported from the United States in the 2003

California Health Interview Survey (CHIS).

Psychosocial factors

Persons with epilepsy are at higher risk for symp-

toms of depression and anxiety than people suffering

from many other chronic diseases [4]. Psychiatric

disorders occur in persons with epilepsy almost twice

as much as in the non-epilepsy population, includ-

ing obsessive–compulsive disorder (OCD; rate ratio

(RR)=2.7), anxiety (RR=2.2), depression (RR=2.0),

schizophrenia (RR=3.8), and dementia (RR= 25.2) [3].

Persons with epilepsy and their families suffer from

stigma that may impact how they are perceived and how

Epilepsy and the Interictal State: Co-Morbidities and Quality of Life, First Edition.
Edited by Erik K. St. Louis, David M. Ficker, and Terence J. O’Brien.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.

they view themselves [5]. Stigma may be worse when

the diagnosis occurs early in life [6] and may be present

even in incident epilepsy, especially in those with poor

health or history of depression [7].

Patients who develop healthy attitudes are active and

flexible, focusing on possibilities and planning how to

handle negative emotions. In contrast, a “handicapped”

group is passive and resigned to epilepsy in a negative

way, is fearful of being exposed, and tends to focus

on obstacles and negative emotions [8]. Persons with

epilepsy report higher scores on measures of learned

helplessness [9,10]. Persons with uncontrolled seizures

are also prone to a greater sense of external locus of

control [11].

However, an improved sense of self-efficacy (beliefs

in one’s capabilities) to organize and execute action to

produce attainments can assist persons with epilepsy

in coping with their psychosocial difficulties [12].

Self-efficacy approaches may reduce disability and

increase emotional well-being [13]. Such applications

of neuropsychological and psychosocial interventions

as treatment for epilepsy can also improve a person’s

QOL [14].

Poor QOL is associated with greater utilization of

medical resources (number of clinic visits, ER visits,

and in-patient admissions) [15]. In one study, 90% of

the variance in QOL was explained by a combination

of disease severity, epilepsy self-efficacy, social support,

and locus of control [16].

Socially isolated people are more likely to rate their

health status as poor [17]. Poor community-level social

connection results in poor self-rated health status

[18]. Persons with epilepsy tend to lack an adequate

7
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primary support group and have problems related to the

social environment, education, occupation, housing,

economic issues, and access to health care services.

Social support
Unhealthy people are less likely to establish and main-

tain social relationships that provide social support [19].

An extensive body of literature suggests that poor social

support is a major risk factor for morbidity and mortality,

with statistical effect sizes comparable to established risk

factors such as smoking, hypertension, high cholesterol,

obesity, and physical activity [19].

A recent meta-analysis of 148 studies examining

social relationships and mortality risk found a weighted

average effect size odds ratio (OR) of 1.50 (95% CI

1.42–1.59), indicating a 50% increased likelihood of

survival in persons with stronger integration in social

networks providing social support [20]. This effect

remained consistent across age, gender, initial health

status, cause of death, and follow-up period.

In a 30-year longitudinal study from Finland, child-

hood onset seizures were found to have a long-term

adverse impact on education, employment, marriage,

and having children [21]. This negative impact was still

present even when persons were seizure-free without

medication for many years [21,22].

Socioeconomic factors

Investigations have found that the incidence and preva-

lence of epilepsy in adults increases with socioeconomic

deprivation [23–26]. Population studies from the

United States show persons with a history of epilepsy

report poorer health status, lower educational attain-

ment, and lower household income compared to those

without [27–29]. Persons with epilepsy are known to

have significant difficulties in obtaining and maintaining

employment [30]. These human capital factors improve

health both directly and indirectly through work and

economic conditions, psychosocial resources, and a

healthy lifestyle [31]. For persons with epilepsy, limited

education and employment impact health care access

and environmental and lifestyle risk factors.

Poverty
Poverty imposes constraints on the material con-

ditions of everyday life through limitations on the

fundamentals of health: housing, good nutrition, and

societal participation [32]. Material asset indicators such

as home ownership are significantly associated with

health outcomes after controlling for age, gender, and

income [33].

People living in poverty who have difficulty paying for

affordable housing and utility bills are less likely to have

a usual source of care, more likely to postpone treat-

ment, and more likely to use emergency-room services

[34]. Persons with epilepsy living in poverty are half as

likely to report taking medication for their seizures [35].

Income inadequacy adversely impacts the ability of

persons with epilepsy to obtain not only medications

but also basic resources such as food. Food insecurity is

defined by the United States Department of Agriculture

(USDA) as “when people do not have adequate phys-

ical, social, or economic access to sufficient, safe, and

nutritious food that meets their dietary needs and food

preferences for an active and healthy life” [36]. Adults in

households with food insecurity are more likely to report

poor or fair health status, as well as poor physical and

mental health [37]. One recent Canadian study found

persons with epilepsy were significantly more likely to

report food insecurity [38].

Persons in poor environments experience significantly

higher amounts of stress and poor mental health [39,40]

and are more likely to adopt unhealthy coping behaviors

such as smoking or drug and alcohol use [41].

Somatic health issues

Somatic disorders are significantly increased in persons

with epilepsy, including stroke (RR=14.2), Alzheimer’s

disease (RR= 39.8), Parkinson’s disease (RR=2.5),

migraine (RR=1.6), heart disease (RR= 1.6), heart fail-

ure (RR=2.4), diabetes (RR=1.8), asthma (RR=1.4),

emphysema (RR=2.9), peptic ulcer (RR=2.2), and

fractures (RR=2.2) [3].

Based on the 2003 and 2005 CHIS data, persons

with epilepsy experience a greater comorbid burden,

especially for cardiovascular-related conditions [42].

In the 2005 CHIS, the prevalence ratios of many

comorbid conditions remained significantly higher in

persons with a history of epilepsy, including type II

diabetes (OR= 1.4), asthma (OR=1.7), high cholesterol

(OR= 1.3), heart disease (OR=1.6), stroke (OR=4.3),

arthritis (OR=1.7), and cancer (OR=1.4) [42]. The
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Centers for Disease Control and Prevention (CDC)

found similar results in their analysis of 19 US states

surveyed about epilepsy in 2005 [27].

Persons with epilepsy are also at greater risk for

premature death when compared to the general pop-

ulation. Several longitudinal studies from England

found newly diagnosed persons with epilepsy had

a 30–42% increase in mortality when compared to

age- and gender-matched controls without epilepsy

[43,44]. Persons with uncontrolled epilepsy had double

the expected number of deaths [45], primarily to

cerebrovascular disease, cancer, and respiratory diseases

such as pneumonia and chronic obstructive pulmonary

disease (COPD) [43–45].

Physician–patient interactions

Clinicians are in a unique position to influence the

health of persons with epilepsy. Unfortunately, time

considerations and reimbursement issues are a signifi-

cant barrier to their care. In general, medical literature

has often reported poor communication between

providers and patients [46]. The medical interview

tends to be viewed as primarily a data-collection

exercise, where there is typically an avoidance of psy-

chological and social issues [47]. On average, physicians

interrupt their patients within the first 18 seconds [48]

of the interview and frequently overlook significant

psychosocial issues [49].

A recent survey of persons with epilepsy in an out-

patient setting revealed a selective gap between patients

and their practitioners in understanding patients’ con-

cerns. Although there was overlap, patients were more

concerned about life issues (memory and being a bur-

den to others) and practitioners were more concerned

about clinical issues (seizure activity and medication side

effects). However well-meaning health care practition-

ers may be, attention should be spent on aligning their

priorities with those of their patients [50].

Patient education has been shown to be effective

in improving health outcomes such as reduction of

medication needs, reduction of treatment duration and

hospitals stays, improvement in risk-reducing behavior,

and reduction of risk factors [51]. Doctors who express

doubts about their success in patient education tend

to be pessimistic about their ability to influence their

patients’ lifestyles [52,53].

Physicians who practice healthy personal behaviors

are reported to have more credibility and ability to

counsel patients effectively about improving their own

health behavior. In one study, neurologists rank among

the least likely to provide prevention-related counseling

or screening to their patients [54]. Improved exercise

and dietary habits are complementary to each other and

are typically of interest to patients in the clinical setting,

potentially impacting the development or progression

of comorbidities common in persons with epilepsy.

Health behavior and lifestyle factors

Sleep problems
Despite concern that persons with epilepsy should avoid

sleep deprivation since as far back as Claudius Galen

[55], persons with epilepsy are relatively sleepy com-

pared to controls [56]. There are several likely causes

for persons with epilepsy being excessively sleepy,

including seizures, alteration of circadian rhythms,

and the sedating effect of antiepileptic drugs (AEDs)

[57]. Persons with epilepsy have more arousals and

poorer sleep architecture [58]. They are also more likely

to have other comorbidities that contribute to sleep

deprivation, including obstructive sleep apnea [59].

Smoking
Smoking is a significant concern, because studies have

demonstrated a direct link with coronary artery disease,

cancer, and stroke – the top three leading causes of

death in the United States [60,61]. The 2003 and 2005

CHIS found significantly higher rates of smoking in

persons with epilepsy [29,62]; these rates were con-

firmed in larger data from the Behavioral Risk Factor

Surveillance System (BRFSS) [27].

Exercise
A lack of understanding about epilepsy among many

health professionals and sports instructors led to unnec-

essary restriction of physical activity [63]. Less than

half of patients had ever talked to their doctor about

physical activity [63]. In addition, overprotection by

family members, understimulation, low self-esteem,

isolation, depression, and anxiety are significant barriers

to a healthy lifestyle [64]. The combination of these

factors has likely had an untoward effect on mortality,

morbidity, and QOL for persons with epilepsy.
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Exercise has been shown to improve depressive symp-

toms in people who admit to symptoms of depression

but would not meet criteria for a diagnosis [65]. This is

particularly important when considering exercise advice

for persons with epilepsy, since many would not meet

diagnostic criteria for depression but are thought to suf-

fer from an interictal dysphoric disorder [66]. Population

surveys from the United States have consistently found

that persons with epilepsy exercise much less frequently

than those without epilepsy [27,62].

Clinically based studies of exercise in persons with

epilepsy suggest patients benefit from a structured

exercise program. A prospective, parallel, randomized

controlled study evaluating the impact of 12 weeks

of exercise on clinical, behavioral, and physiological

outcomes in 28 patients with epilepsy found signifi-

cant improvements in the overall Quality Of Life In

Epilepsy-89 (QOLIE-89) score, especially in the physical

function and energy/fatigue domains, without adverse

impact on clinical outcomes such as antiepileptic drug

concentrations or seizure activity [67]. Mood, as mea-

sured by the Profile of Mood States (POMS), was also

significantly improved in the exercise group. Cardio-

vascular and resistance training significantly improved

strength, peak oxygen consumption, endurance time,

and lipid profiles. A 12-week exercise training pro-

gram resulted in positive outcomes for patients with

epilepsy [68].

Exercise participation recommendations should be

reviewed with regard to seizure control, medications,

proper diet, and rest, and AED levels should be moni-

tored if necessary. If these aspects are taken into account,

persons with epilepsy can participate in most types of

physical activity, including some contact sports [69].

Nutrition
Nutritional factors and poor diets may also contribute

to the development of comorbidities in persons with

epilepsy. In the United States, significant nutrient

deficiencies (vitamins D, E, and K, folic acid, calcium,

linoleic acid, and 𝛼-linolenic acid) were found in more

than 30% of children with intractable epilepsy through

a recent analysis of the National Health and Nutrition

Examination Survey (NHANES) for 2001–02 [70].

An examination of the 2005 CHIS found that per-

sons with a history of epilepsy drank more soda and

consumed less salad than the non-epilepsy population

[62]. However, the 2008 CDC report on epilepsy using

the 2005 BRFSS data found persons with epilepsy

reported consuming five servings of fruit and vegetables

at the same rate as the non-epilepsy population [27].

AEDs and nutritional factors

AEDs, the basis of all therapy for persons with epilepsy,

have been found to deplete vitamins B6 and B2 [71–73]

and lower blood folate levels [74–79]. Enzyme-inducing

AEDs are known to cause vitamin D deficiency in per-

sons with epilepsy [80,81]. Carbamazepine reduces

blood levels of omega-3 fatty acids [82]. Other AEDs,

particularly valproic acid, are also known to cause

weight gain and increased carbohydrate cravings [83].

The therapeutic use of nutrition and nutritional sup-

plementation is of interest in epilepsy [84]. However,

due to methodological issues and a limited number of

studies, there is presently little support [85] beyond the

ketogenic diet [86] for such therapies in epilepsy.

AEDs and comorbidity risk factors

Valproic acid, carbamazepine, or phenobarbital as

long-term monotherapy have demonstrated athero-

genic effects in children [87–89], although these effects

are inconsistent [90]. Carbamazepine also increases

atherogenic lipoproteins [91] and lipoprotein(a) in

adult men [92]. However, carbamazepine has been

found to increase high-density lipoproteins (HDL) in

humans [93] and phenytoin has been found to reduce

atherosclerosis by raising HDL in mice [94]. In children

who complete AED treatment, lipids and lipoproteins

typically return to normal 1 year after the end of treat-

ment [95]. Additionally, carbamazepine and valproic

acid can lead to significant weight gain, thereby increas-

ing risk for metabolic syndrome and diabetes [96].

Since the 1980s, hypothyroidism has been associated

with AED use. The mechanism is poorly understood

but does not appear to be immune-mediated. Hypothy-

roidism may be more common in children and with the

use of certain drugs, such as valproic acid, phenytoin,

carbamazepine, and oxcarbazepine [97,98].
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Conclusion

Recognizing persons with epilepsy are at risk for many

other problems allows physicians to anticipate and

potentially mitigate these comorbidities. These topics

will be expanded in the following chapters. Since

persons with epilepsy develop many comorbid medical

problems as a result of their own behaviors, patients

should be regularly counseled about the importance

of limiting weight gain through adequate dietary and

exercise habits and about other factors such as avoid-

ance of smoking. Appropriate counseling could reduce

the risk of developing other future comorbidities, such

as hypertension, vascular disease, and sleep apnea.

Health care workers should also be vigilant for patient

concerns that may not align with their own.
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