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Abstract

Behavioral risk factors associated with comorbidity in people with epilepsy are largely unknown. We studied a population-based

sample of 8057 adults through the 2002 Behavioral Risk Factor Surveillance System, in Georgia and Tennessee, ascertaining a

lifetime epilepsy prevalence of 2.1% in this population. This structured interview revealed that those with epilepsy had significantly

worse self-reported fair or poor health status (39% vs 17% in adults without epilepsy), significantly greater cigarette smoking (38.8%

vs 24.9% in other adults), and high rates of obesity (34.1% vs 23.7% in adults without epilepsy). Large percentages of adults with

epilepsy reported currently symptomatic asthma and recent joint pain. Adults with epilepsy had lower educational attainment and

lower household incomes, but a higher rate of medical insurance coverage, than did other adults. This type of population-based

survey can serve to identify health disparities, behavioral risk factors for other chronic diseases, and unmet health care needs in

individuals with epilepsy, and to track changes in these measures over time.

Published by Elsevier Inc.
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1. Introduction

A broad array of health promotion activities are

relevant to all people experiencing a disabling condition,
such as major depression, cerebral palsy, diabetes, or

epilepsy. Yet there are few health promotion and disease

prevention activities designed for individuals with such

conditions [1,2]. Nonetheless, people with chronic dis-

orders such as epilepsy can benefit from the gains as-

sociated with a healthful lifestyle, as do individuals with

other chronic disorders [2]. No state-based population

studies have assessed behavioral risk factors associated
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with secondary conditions in a representative sample of

U.S. adults with epilepsy. The purpose of this study was

to assess the prevalence of epilepsy in a population-

based sample and to examine behavioral risk factors and
comorbidities in adults with epilepsy, to assess their

health status and need for preventive behaviors that

might improve health outcomes and reduce their risk for

secondary chronic conditions.
2. Methods

In 2002, Georgia and Tennessee included one or

more questions about epilepsy on their Behavioral Risk
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Factor Surveillance System (BRFSS). The BRFSS is an
ongoing, state-based, random-digit-dialed telephone

survey of the noninstitutionalized population in the

United States aged 18 years and older designed to assess

chronic disease burden and monitor health risks of the

U.S. population [3]. BRFSS data are weighted to reflect

the age, sex, and racial and ethnic distribution of the

estimated population of each state during the survey

year. The standard survey used in all states includes
questions on key health and safety-related behaviors

and demographic characteristics [3]. States can add

questions on their BRFSS to cover topics not addressed

by the standard core questions or optional modules.

Four epilepsy items similar in style to existing BRFSS

questions were developed by content experts at CDC for

inclusion as state-added BRFSS questions (Table 1).

Prior to inclusion on the BRFSS, the wording of all
questions was reviewed by people with epilepsy to

identify any epilepsy items that were unclear. Three of

four available epilepsy questions were included on the

2002 Georgia BRFSS and one item was included on the

2002 Tennessee BRFSS (Table 1).
Table 1

Epilepsy questions included on the Georgia and Tennessee Behavioral

Risk Factor Surveillance System Survey (BRFSS), 2002

1. Have you ever been told by a doctor that you have a seizure

disorder or epilepsy?a ;b

1. Yes

2. No

7. Don�t know/Not sure

9. Refused

2. How many seizures of any type have you had in the last 3

months?a

1. None

2. One

3. More than one

4. No longer have epilepsy or seizure disorder

7. Don�t know/not sure
9. Refused

3. During the past month, to what extent has epilepsy or its

treatment interfered with your normal activities like working,

school, or socializing with family or friends?a

1. Not at all

2. Slightly

3. Moderately

4. Quite a bit

5. Extremely

7. Don�t know/not sure
9. Refused

4. Are you currently taking any medicine to control your seizure

disorder or epilepsy?c

1. Yes

2. No

7. Don�t know/not sure
9. Refused

aQuestion included in the 2002 Georgia BRFSS.
bQuestion included in the 2002 Tennessee BRFSS.
cQuestion developed for use in BRFSS by CDC Epilepsy Program,

but not used in Georgia or Tennessee due to local funding constraints.
Adults with epilepsy were defined as those who re-
sponded ‘‘yes’’ to the question, ‘‘Have you ever been

told by a doctor that you have a seizure disorder or

epilepsy?’’ All analyses were performed with SUDAAN

statistical software to account for the complex survey

design (Research Triangle Institute, 2001). Significant

differences were noted by comparing overlap in 95%

confidence intervals. We analyzed prevalence estimates

for each state and examined the demographic distribu-
tion of respondents with epilepsy in each state. The

sample with epilepsy from Georgia and Tennessee did

not differ with respect to demographic characteristics or

self-rated health status. Thus, to increase the sample size

and reliability of our estimates, subsequent analyses on

behavioral and demographic risk variables focused on

the combined sample.

All BRFSS items used in this study are available on
the CDC BRFSS web site: http://www.cdc.gov/brfss [3].

Several definitions, however, follow: BRFSS examines

access to health care with the following questions, ‘‘Do

you have any kind of health care coverage, including

health insurance, prepaid plans such as HMOs, or

government plans such as Medicare?’’ ‘‘Was there a time

in the past 12 months when you needed medical care,

but could not get it?’’ Persons were considered physi-
cally active if they answered ‘‘yes’’ to the question,

‘‘During the past month, other than your regular job,

did you participate in any physical activities or exercises

such as running, calisthenics, golf, gardening, or walking

for exercise?’’ Respondents were considered to be cur-

rent smokers if they reported smoking at least 100 cig-

arettes in their lifetime and were currently smoking.

Body mass index (BMI), a measure of weight in pro-
portion to height, was calculated from self-reported

weight and height using the formula weight in kilograms

divided by height in meters squared (kg/m2). BMI was

defined using the following standardized categories:

neither overweight nor obese (BMI< 25); overweight

(25 6 BMI< 30); obese (BMI P 30) [4]. Women with

gestational diabetes were excluded from analysis of di-

abetes prevalence; women who had a hysterectomy were
excluded from the analysis of the question assessing

recent Pap test. Questions on arthritis, joint pain and

cholesterol were included only in the Tennessee BRFSS.
3. Results

3.1. Epilepsy prevalence

In Georgia, 88 (1.7%, 95% CI¼ 1.3–2.2) of 4914 re-

spondents reported having epilepsy (weighted esti-

mate¼ 105,157 adults) (Table 2). In Tennessee, 73

(2.6%, 95% CI¼ 1.8–3.4) of 3143 respondents reported

having epilepsy (weighted estimate¼ 112,395 adults).

The combined lifetime prevalence estimate of 161 adults

http://www.cdc.gov/brfss


Table 2

Prevalence of epilepsy by sex, age, and racenethnicity: Georgia and

Tennessee Behavioral Risk Factor Surveillance System, 2002

Variable n % (95% CI)

Lifetime prevalence

Georgia 88 1.7 (1.3–2.2)

Tennessee 73 2.6 (1.8–3.4)

Georgia and Tennessee 161 2.1 (1.7–2.5)

Sex

Male 61 1.8 (1.3–2.3)

Female 100 2.3 (1.7–3.0)

Age

18–34 41 1.8 (1.0–2.5)

35–44 38 2.5 (1.6–3.4)

45–64 67 2.7 (1.9–3.4)

65+ 13 1.0 (0.4–1.6)

Race/ethnicity

Non-Hispanic white 119 2.1 (1.7–2.6)

Nonwhite or Hispanic 41 2.0 (1.3–2.8)
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with epilepsy out of 8057 respondents in Georgia and

Tennessee was 2.1% (95% CI¼ 1.7–2.5). The prevalence

of epilepsy differed significantly by age, with those 45–64

years old being more likely to report having epilepsy

than those aged P65 years. We found no significant

differences in prevalence by sex and race or ethnicity

(Table 2). In the follow-up question designed to measure

seizure frequency, 10 respondents (14%) in Georgia
stated that they no longer had epilepsy or seizure dis-

order. Removing these 10 individuals from the lifetime

prevalence estimate provided us with a point prevalence

estimate of epilepsy among adults in Georgia of 1.6%

(95% CI¼ 1.1–2.0).

3.2. Seizure frequency

The majority of adults with epilepsy (62.8%, 95%

CI¼ 49.6–76.0) in Georgia reported having had no sei-

zures in the past 3 months. However, 18.1% (95%

CI¼ 7.5–28.5) reported having had at least one or more

seizures in the past 3 months. About 6% (95% CI¼ 0.6–

10.5) of adults with epilepsy reported that they did not

know how many seizures they had in the past 3 months.

3.3. Demographic characteristics

As shown in Table 3, significantly fewer (41%) adults

with epilepsy completed some college or were college

graduates, compared with about 53% of those without

epilepsy. About half of adults with epilepsy were cur-

rently employed, but significantly more (31%) of those

with epilepsy were unemployed or unable to work,
compared with almost 11% of people without epilepsy

who were unemployed or unable to work. Significantly

more (44%) adults with epilepsy had household annual

incomes 6$24,999, than those without epilepsy. How-

ever, at least 21% of those with epilepsy reported in-
comes P$50,000/year. Adults with epilepsy did not
differ from those without epilepsy with respect to marital

status.

Adults with epilepsy were significantly more likely to

have health care coverage than people without epilepsy,

but at least 1 in 10 (13%) had been unable to obtain

health care during the last 12 months.

3.4. Behavioral risk factors

Thirty-nine percent of adults with epilepsy reported

fair or poor health, compared with 17% of the general

population. A significantly larger percentage of adults

with epilepsy smoked cigarettes (38.8%) than those

without epilepsy (24.9%) (Table 3). Adults with epilepsy

were less likely to report exercising during the past

month. While fewer adults with epilepsy were likely to
report drinking any alcoholic beverages in the past 30

days than those without epilepsy, about one-third of

adults with epilepsy did report drinking alcoholic bev-

erages in the past 30 days.

A larger percentage of adults with epilepsy were ob-

ese (34.1%) compared with those without epilepsy

(23.7%), but this difference was of borderline signifi-

cance. Adults with epilepsy did not differ from people
without epilepsy in their intake of daily servings of fruit

and vegetables—both groups consumed less than the

recommended level of five or more servings of fruit and

vegetables. About half of adults with epilepsy reported

taking vitamin pills or supplements. More than one-

third of adults with epilepsy had not seen a dentist in the

past year. More than half of adults with epilepsy aged

P50 years reported having received a flu shot in the last
12 months, similar to those without the disorder. More

than half of adults with epilepsy (66%) reported having

been tested for HIV other than for blood donation,

whereas only half of those without epilepsy had ever

been tested. About 1 in 10 adults with epilepsy reported

living in a home with a loaded and unlocked firearm.

3.5. Comorbid conditions and screening tests

Adults with epilepsy were as likely as adults without

epilepsy to report having diabetes or having arthritis,

and joint pain or swelling in the last 30 days. Signifi-

cantly more adults with epilepsy, however, reported

having current asthma. About one-third of adults with

epilepsy and those without reported having had high

blood cholesterol.
More than half of respondents with and without ep-

ilepsy aged 50 and older have never had a sigmoidos-

copy or colonoscopy. More than one-third of women

with epilepsy aged 40 years and older had not had a

mammogram within the past 2 years. The majority of

women with epilepsy reported having had a Pap test

within the past 3 years.



Table 3

Characteristics of persons with and without epilepsy by demographic and behavioral risk categories: Georgia and Tennessee Behavioral Risk Factor

Surveillance System, 2002

Variable Epilepsy

Yes No

% (n) [95% CI] % (n) [95% CI]

Education

Less than high school 21.5 (34) [13.5–29.4] 13.8 (1149) [12.8–14.8]

High school graduate 37.4 (60) [28.1–46.7] 32.9 (2541) [31.6–34.2]

Some college or college graduate 41.1 (67) [31.1–51.1] 53.2 (4188) [51.8–54.6]

Employment

Currently employed 49.5 (76) [39.6–59.4] 63.1 (4759) [61.7–64.5]

Unemployed or unable to work 31.0 (52) [22.0–40.0] 10.8 (828) [9.9–11.7]

Other (student/retired/hmkr) 19.5 (31) [10.0–29.1] 26.0 (2296) [24.8–27.3]

Income

6$24,999 44.5 (64) [34.7–54.3] 30.0 (2186) [28.5–31.5]

$25,000–$49,999 34.4 (47) [25.3–43.6] 34.7 (2298) [33.2–36.1]

P$50,000 21.1 (26) [12.9–29.3] 35.3 (2173) [33.9–36.8]

Marital status

Married or member of unmarried couple 52.6 (77) [42.7–62.6] 61.4 (4311) [60.0–62.8]

Not married 47.4 (84) [37.4–57.3] 38.6 (3574) [37.2–40.0]

Have health care coverage

Yes 92.0 (143) [88.1–96.0] 85.5 (6880) [84.4–86.6]

No 7.9 (18) [4.0–11.9] 14.5 (1000) [13.4–15.6]

Unable to get health care during last 12 months

Yes 12.7 (22) [6.8–18.5] 6.5 (491) [5.8–7.2]

No 87.3 (139) [81.5–93.1] 93.5 (7389) [92.8–94.2]

Self-rated health status

Good, very good, or excellent 61.0 (89) [51.6–70.3] 83.0 (6374) [82.0–83.9]

Fair or poor 39.0 (72) [29.7–48.4] 17.0 (1497) [16.0–17.9]

Cigarette smoking status

Current smoker 38.8 (58) [29.2–48.3] 24.9 (1794) [23.7–26.2]

Former smoker 16.6 (30) [10.0–23.2] 21.0 (1755) [19.9–22.1]

Never smoked 44.6 (72) [34.6–54.6] 54.1 (4309) [52.6–55.8]

Any exercise during past month

Yes 60.0 (85) [50.8–69.3] 71.4 (5534) [70.1–72.7]

No 39.9 (76) [30.7–49.2] 28.6 (2352) [27.3–29.8]

Drink any alcoholic beverages in past 30 days

Yes 30.3 (45) [20.3–40.3] 42.0 (3060) [40.6–43.4]

No 69.6 (114) [59.6–79.6] 58.0 (4768) [56.6–59.4]

Body mass indexa

Neither overweight nor obese 34.2 (51) [24.0–44.3] 40.0 (3037) [38.7–41.4]

Overweight 31.7 (50) [22.9–40.5] 36.2 (2702) [34.9–37.6]

Obese 34.1 (57) [24.9–43.3] 23.7 (1831) [22.5–24.9]

Daily servings of fruit and vegetables

Less than 5 per day 77.4 (124) [69.8–85.1] 75.1 (5855) [73.9–76.3]

5 or more per day 22.5 (37) [14.9–30.2] 24.9 (2037) [23.7–26.1]

Currently take vitamin pills or supplements

Yes 49.9 (78) [40.0–59.8] 51.1 (4272) [49.6–52.5]

No 50.1 (83) [40.2–59.9] 48.9 (3598) [47.5–50.4]

Last dentist visit

Within past year 64.5 (93) [55.5–73.5] 67.9 (5247) [66.6–69.2]

2 or more years ago 35.5 (62) [26.5–44.5] 32.1 (2508) [30.8–33.4]

Had flu shot in last 12 months, P50 years?

Yes 53.6 (30) [37.7–69.5] 48.7 (1695) [46.7–50.7]

No 46.4 (31) [30.5–62.3] 51.2 (1674) [49.2–53.2]

Ever tested for HIV?

Yes 66.0 (90) [56.7–75.2] 50.0 (3041) [48.4–51.6]

No 34.0 (55) [24.8–43.3] 50.0 (3123) [48.4–51.6]

Living in home with loaded and unlocked firearm

Yes 9.8 (15) [4.1–15.6] 7.1 (589) [6.4–7.7]

No 90.2 (144) [84.4–95.9] 92.9 (6937) [92.2–93.6]

Ever told have arthritisb

Yes 38.4 (31) [24.8–52.0] 29.2 (976) [27.4–31.0]

No 61.6 (42) [50.3–72.9] 71.0 (2083) [69.0–72.6]
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Table 3 (continued)

Variable Epilepsy

Yes No

% (n) [95% CI] % (n) [95% CI]

Had joint pain, swelling in last 30 daysb

Yes 50.8 (41) [36.0–65.6] 43.8 (1363) [41.7–45.8]

No 49.2 (32) [34.4–64.0] 56.2 (1696) [54.2–58.3]

Ever told had diabetesc

Yes 13.6 (24) [7.1–20.2] 7.5 (659) [6.8–8.2]

No 86.3 (137) [79.8–92.9] 92.5 (7219) [91.8–93.1]

Have asthma now

Yes 18.7 (31) [10.9–26.5] 7.3 (622) [6.7–8.0]

No 81.3 (130) [73.5–89.0] 92.6 (7250) [92.0–93.3]

Ever told blood cholesterol highb

Yes 30.9 (22) [17.1–44.7] 30.8 (745) [28.7–32.9]

No 69.0 (35) [55.2–82.8] 69.2 (1612) [67.1–71.3]

Ever had sigmoidoscopy or colonoscopy, P50 years

Yes 44.9 (27) [28.5–61.3] 48.2 (1630) [46.2–50.3]

No 55.1 (32) [38.7–71.5] 51.8 (1691) [49.7–53.8]

Mammogram within past 2 years, women aged P40 years

Yes 68.3 (42) [53.8–82.8] 75.6 (2346) [73.8–77.5]

No 31.7 (21) [17.2–46.2] 24.4 (72) [22.5–26.2]

Pap test within past 3 years, women P18 yearsd

Yes 88.2 (75) [81.2–95.1] 91.2 (4090) [90.3–92.1]

No 11.8 (11) [4.9–18.6] 8.8 (465) [7.9–9.7]

a BMI (kg/m2) categories: neither overweight nor obese (BMI< 25); overweight (25 6 BMI< 30); obese (BMI P 30).
bQuestion asked only on Tennessee BRFSS.
c Excludes women with gestational diabetes.
d Excludes women who have had a hysterectomy.
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4. Discussion

The lifetime self-reported prevalence of epilepsy of

2.1% from Georgia and Tennessee is consistent with

results from a previous population-based study that

found a self-reported lifetime prevalence of epilepsy

among adults of 1.8% [5]. While the question assessing

seizure frequency was not asked in Tennessee, in
Georgia, only 14.4% (n ¼ 10, 95% CI¼ 2.7–26.1) re-

ported no longer having epilepsy or seizure disorder.

Using these confidence limits we can conclude based on

our measures of self-reported epilepsy and seizure fre-

quency that between 73.9 and 97.3% of persons in

Georgia who reported having epilepsy still carry this

diagnosis. Furthermore, because both state samples are

population-based and because the demographic distri-
bution of those with epilepsy in Georgia and in Ten-

nessee did not differ substantially on any factor, it is

likely that a similar proportion of people in Tennessee

with self-reported epilepsy currently carry this diagnosis

as well. The mixing of a small proportion of people with

inactive epilepsy in these samples appears unlikely to

substantially bias our results.

Because the incidence of epilepsy is high among older
adults (e.g., P60 years of age) [6,7], it was surprising

that in our study, adults aged 45–64 years were more

likely to report having epilepsy than those aged 65 years

or older. Older adults with epilepsy may have been more

reluctant than younger adults to disclose their disorder
during the survey. Alternately, the exclusion of institu-

tionalized adults aged P65 years from the BRFSS sur-

vey design may have resulted in an underestimate of self-

reported epilepsy prevalence.

The fact that a majority of adults with epilepsy in

Georgia reported having had no seizures in the past 3

months suggests that they had adequate seizure control,

and this level of seizure control was similar to that of the
general epilepsy population [8]. A substantial minority,

however, did report having at least one or more seizures

in the past 3 months or not knowing how many seizures

they had during that period. Perhaps providing addi-

tional cognitive aids to assist respondents in their recall

of the number of seizures would be helpful in future

studies. Others, however, may have felt uncomfortable

reporting seizure activity, leading to an underestimate of
seizure frequency in the sample. Individuals with re-

current seizures are at increased risk for impaired health

related quality of life [9] and sudden unexplained death

in epilepsy [10–12], and these individuals should be

evaluated to optimize treatment outcomes [13].

A significantly larger percentage of adults reporting

epilepsy in Georgia and Tennessee reported fair or poor

self-rated health than those without the disorder. This is
consistent with a previous study that found that 45.9%

of adults with epilepsy reported fair or poor health

compared with 18.5% of respondents without epilepsy

[5]. The higher proportion of fair or poor health among

adults with epilepsy is also consistent with rates of
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persons with other chronic disorders such as coronary
artery disease, diabetes, arthritis, depression, and asth-

ma [2]. Self-rated health is sensitive to comorbidities,

and is correlated with health risk behaviors, demo-

graphic and social factors, and lack of access to health

care [14]. We found in our sample, however, that adults

with epilepsy were just as likely as persons without ep-

ilepsy to have health care coverage, suggesting, perhaps,

that other factors, such as poor health outcomes asso-
ciated with epilepsy, comorbidities, employment status,

and low income may have influenced health status. In-

deed, these findings indicate that adults with epilepsy

continue to face challenges associated with employment,

as more than one-third of adults with epilepsy were

unemployed or unable to work, and significantly more

lived in households with the lowest income levels than

those without the disorder. We further examined the
health status of the five men and five women in Georgia

who reported no longer having epilepsy to examine if

this group differed substantially from those reporting

seizure activity in Georgia. One-half reported having

fair or poor health. This finding must be interpreted

with caution given the small sample size, but it suggests

that people in our sample who reported no longer hav-

ing epilepsy have similarly low levels of health status as
those reporting seizure activity.

Significantly more adults with epilepsy reported

smoking cigarettes than those without epilepsy. While we

could find no other studies that documented increased

smoking rates in adults with epilepsy, we did confirm

similarly high smoking rates in adults with epilepsy from

BRFSS data collected in Texas in 1998 (CDC, unpub-

lished data). Sociodemographic risk factors for smoking
include unemployment and low socioeconomic status

[15,16]. Personal risk factors include poor self-image and

low self-esteem [15] and maladaptive coping strategies

when faced with stress and anxiety [17–19]. The high

rates of unemployment and low income found among

adults with epilepsy in this study might help explain the

high rates of smoking in our sample. Similarly, mood

disorders (anxiety, depression) often found in those with
epilepsy [13,20,21] might be among such personal risk

factors associated with smoking in our study population.

We were not able to assess any personal psychosocial risk

factors in our sample. Nonetheless, adults with epilepsy

who smoke are not only susceptible to all the adverse

effects of smoking on their health [1,22], but, like mem-

bers of the general public, are at increased risk of injury

or death from housefires caused by cigarettes that are
dropped or forgotten by a smoker whose alertness is

impaired [23,24].

Increased rates of obesity have been reported among

patients referred for care of epilepsy [25,26] as observed

in our population-based survey. BRFSS data on self-

reported weight and BMI are reliable and valid [27].

Epilepsy-related factors that might increase obesity rates
include persistent reductions in exercise, increases in
feeding, and increases in efficiency of lipogenesis inde-

pendent of exercise and eating. While the majority of

persons with epilepsy reported some exercise during the

past month, about 40% did not engage in any exercise,

and more than one-third of the sample was obese.

Obesity, among people treated for epilepsy, may be re-

lated to the sedating effects of several older antiepileptic

drugs (e.g., phenobarbital), as an indirect cause of re-
duced activity levels, to medication effects that increase

appetite and thereby increase eating (e.g., valproic acid,

gabapentin), and perhaps to decreased insulin sensitivity

or other causes of increased lipogenesis (as suggested for

valproate) [28–30].

The health-related consequences of obesity, such as

increased rates of hypertension and diabetes mellitus,

are the subject of considerable study, but the possibility
that obesity causes additional comorbidities in epilepsy

has not been fully explored. In particular, increased

rates of sleep apnea are suspected in epilepsy [31,32],

and might be explained by decreased central ventilatory

drive related to interictal epileptic dysfunction or med-

ication effects, interacting with increased airway resis-

tance in obesity. Obesity, furthermore, might also

exacerbate perceptions of stigmatization, discrimina-
tion, and low self-esteem already potentially present in

epilepsy [33–35]. In the past, adults with epilepsy were

discouraged from participating in physical activity be-

cause it was believed that for some physical activity

could provoke seizures. Regular physical activity aids in

weight control and can reduce symptoms of depression

and anxiety and improve mood [33]. Nakken et al. [36]

argued that while more study was necessary to deter-
mine the beneficial effects of physical activity in people

with epilepsy, individuals with epilepsy should be en-

couraged to participate in regular physical training.

Arida et al. [37] found that most people with epilepsy

believed that exercise would improve their medical

treatment. Recent studies have demonstrated that de-

spite absence of significant reductions in seizure control,

individuals with epilepsy who adopted a routine exercise
program reported significant improvement in mood and

quality of life [38]. The U.S. Department of Health and

Human Services recommends that 30minutes of mod-

erate physical activity (e.g., walking, housework, yard

work) 5 days per week can have beneficial effects on

health and reduce comorbidities associated with condi-

tions such as diabetes, arthritis, and obesity [1]. Even

such moderate physical activity as that obtained by ac-
tivities of daily living might have beneficial effects on

adults with epilepsy in relation to weight loss. Our

findings support the need for additional studies that

examine the physiological and psychosocial interactions

between obesity and epilepsy.

About one-third of our sample reported having

drunk some alcoholic beverages within the past 30 days.
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Health care providers may want to inquire into the ex-
tent of alcohol use to determine if providing patient

information about the effects of alcohol use is war-

ranted.

One in 10 adults with epilepsy reported having a

loaded and unlocked firearm around the house. Having

a firearm in the house substantially increases the risk for

firearm-related injury and fatality [39,40]. This risk has

not been assessed in adults with epilepsy, but given the
high suicide rate among this population [41], additional

studies are warranted to prevent the possibility of fire-

arm-associated suicide.

Epilepsy and its treatment can often cause nutritional

deficiencies in certain vitamins and minerals such as vi-

tamins B-6 and D, calcium, folate, manganese, and

magnesium. Furthermore, people often try to treat sei-

zures with various vitamins, herbs, and amino acids, but
there is no formal evidence beyond anecdotal accounts

that any of these nutritional supplements improve sei-

zure control [19,42]. Additionally, some dietary supple-

ments can cause drug interactions [42]. In our study we

found that half of adults with epilepsy reported taking

vitamin pills or supplements. Peebles et al. [43] found

that only about one-third of people with epilepsy who

reported using alternative medicines including vitamin
and herbal supplements reported doing so to their

physicians. While some dietary supplements are benefi-

cial to persons with epilepsy, health care providers need

to improve their patients� awareness of the safe and ef-

fective use of dietary supplements and other forms of

alternative treatments [42].

While information regarding the oral health status of

adults with epilepsy is limited, one study found that
individuals with epilepsy had worse oral health and

dental status than individuals without epilepsy [44]. We

found that almost half of those with epilepsy in Georgia

and Tennessee reported not having visited a dentist

within the past year. This suggests that some with epi-

lepsy are at risk for adverse oral health outcomes.

In addition to their epilepsy, substantial numbers of

adults with epilepsy reported having been told by a
physician that they had arthritis, diabetes, asthma, or

high blood cholesterol. Given the cross-sectional design

of the survey, we are unable to determine when or if

epilepsy and these conditions were present simulta-

neously. Nonetheless, these findings indicate that adults

with epilepsy are often faced with additional health

challenges posed by other chronic disorders. BRFSS

does not, however, address a number of comorbid
neurological conditions frequently associated with epi-

lepsy. Conversely, a diagnosis of epilepsy in addition to

an existing chronic disorder may further impair epilep-

sy-specific health outcomes. General self-management

strategies designed to improve knowledge and under-

standing of chronic disease, medication adherence, and

coping skills such as those used in the chronic disease
self-management program [45] might be useful inter-
ventions for adults with epilepsy as they manage their

epilepsy and other chronic disorders [46].

Finally, our findings indicate that many women and

men with epilepsy may be at risk for breast, cervical, and

colon cancer because they do not have important

screening tests such as mammograms, Pap tests, sig-

moidoscopy, and colonoscopy. Health care providers

should be vigilant about providing sex- and age-appro-
priate screening tests to adults with epilepsy to prevent

the onset of other serious life-threatening diseases. It is,

however, noted that providers for persons with epilepsy

may be more likely to be specialists and less likely to

provide general preventive care.

The findings in this report are subject to several limi-

tations. Households without telephones and those with

only cellular phones were excluded from the sampling
frame. BRFSS also excludes adults in institutions (e.g.,

prison, nursing homes) and the homeless. Third, this

study might have excluded adults whose epilepsy causes

severe impairment because time and functional capacity

are required to participate in the BRFSS. Fourth, given

the cross-sectional nature of the survey, we were unable

to assess any causal relationships between epilepsy and

behavior and other health conditions. Fifth, the small
sample sizes in some subgroup comparisons limited our

ability to comment on the results. The self-reporting of

epilepsy is subject to potential biases. On the one hand,

there is a possible conflation of ‘‘seizure’’ with ‘‘seizure

disorder’’ or clinically diagnosed epilepsy which could

lead to overreporting of epilepsy in the population. For

example, alcohol-associated seizures might have been

misreported as seizure disorder. While on the other hand,
stigma could lead to underreporting of the disorder. In-

dividuals with febrile seizures who no longer remember

having had seizures may not report having epilepsy,

leading to an underestimate of true lifetime prevalence.
5. Conclusion

This is the second report of a state-based population

assessment of self-reported epilepsy prevalence and

health status of adults with epilepsy in a representative

sample of adults. Consistent with our previous study, we

found a self-reported lifetime prevalence of epilepsy in

the general population of about 2%. These findings

confirmed previous results indicating substantially

worse self-perceived health among adults with epilepsy
than those without the disorder [5]. This suggests the

need for interventions that improve the health status of

adults with epilepsy. We also found that adults with

epilepsy were at risk from complications associated with

other chronic disorders such as arthritis, asthma, and

diabetes, and from behavioral risks such as alcohol use,

smoking cigarettes, and obesity.
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Our findings suggest a need for increased sensitivity
to general health status in adults with epilepsy, including

awareness of gender-specific health issues and of any

nonepilepsy-related health concerns of both men and

women with epilepsy. Furthermore, the use of popula-

tion-based survey data such as the BRFSS can help

monitor the health status of people with epilepsy in the

general population to identify health disparities, be-

havioral risk factors for other chronic diseases, and
unmet health care needs in individuals with epilepsy,

and to track changes in these measures over time.
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