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Abstract

Objectives—This study aimed to estimate and compare the prevalence of selected health 

behavior—alcohol use, cigarette smoking, physical activity, and sufficient sleep—between people 

with and without a history of epilepsy in a large, nationally representative sample in the United 

States.

Methods—We used data from the 2010 cross-sectional National Health Interview Survey 

(NHIS) to compare the prevalence of each health behavior for people with and without epilepsy 

while adjusting for sex, age, race/ethnicity, and family income. We also further categorized those 

with epilepsy into active epilepsy and inactive epilepsy and calculated their corresponding 

prevalences.

Results—The percentages of adults with a history of epilepsy (50.1%, 95% CI = 45.1%–55.2%) 

and with active epilepsy (44.4%, 95% CI = 37.6%–51.5%) who were current alcohol drinkers 

were significantly lower than that of those without epilepsy (65.1%, 95% CI = 64.2%–66.0%). 

About 21.8% (95% CI = 18.1%–25.9%) of adults with epilepsy and 19.3% (95% CI = 18.7%–

19.9%) of adults without epilepsy were current smokers. Adults with active epilepsy were 

significantly less likely than adults without epilepsy to report following recommended physical 

activity guidelines for Americans (35.2%, 95% CI = 28.8%–42.1% vs. 46.3%, 95% CI = 45.4%–

47.2%) and to report walking for at least ten minutes during the seven days prior to being 

surveyed (39.6%, 95% CI = 32.3%–47.4% vs. 50.8%, 95% CI = 49.9%–51.7%). The percentage 

of individuals with active epilepsy (49.8%, 95% CI = 42.0%–57.7%) who reported sleeping an 
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average of 7 or 8 h a day was significantly lower than that of those without epilepsy (61.9%, 95% 

CI = 61.2%–62.7%).

Conclusions—Because adults with epilepsy are significantly less likely than adults without 

epilepsy to engage in recommended levels of physical activity and to get the encouraged amount 

of sleep for optimal health and well-being, promoting more safe physical activity and improved 

sleep quality is necessary among adults with epilepsy. Ending tobacco use and maintaining low 

levels of alcohol consumption would also better the health of adults with epilepsy.
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1. Introduction

Epilepsy merits public health action because it affects approximately 2.3 million adults in 

the United States [1], and it poses substantial population burden. People with epilepsy 

(PWE) not only suffer from uncontrolled seizures and face treatment complexity but are also 

at a higher risk for comorbidities [2] (e.g., heart disease, emphysema, or cancer), impaired 

mental health [3] (e.g., serious psychological disorder or insomnia), and worse health-related 

quality of life [4,5]. Improving appropriate medical care for PWE is a national objective for 

the U.S. Healthy People 2020 [6], but promoting their health behaviors might also benefit 

the management of the disorder [7].

Epilepsy is a neurological spectrum disorder characterized by recurring seizures [8]. 

Because living with epilepsy is challenging, improving access to medical care and 

increasing social support are essential [9]. However, little is known about the prevalence of 

some common health behaviors such as alcohol use, cigarette smoking, level of physical 

activity, and sleep patterns In PWE. National prevalence estimates for these behaviors 

among PWE are uncommon. Different studies based on different data sources and statistical 

methods have shown different patterns of heath behaviors in this group. Alcohol use has 

been identified as a risk factor for conditions such as liver cancer or alcohol dependence 

[10], but its prevalence among PWE has not been fully investigated. For example, PWE 

might be discouraged from using alcohol because it may interfere with antiepileptic drugs 

[11] or because withdrawal from alcohol might trigger seizures among those with alcohol 

dependency [12,13]. However, some population-based studies report that PWE are not 

significantly less likely to drink alcohol than those without the disorder [14–16], while other 

studies show that they do drink less alcohol [17,18]. Although cigarette smoking is strongly 

associated with lung cancer and heart disease [19], the prevalence of cigarette smoking 

among those with epilepsy is unclear. Smoking may increase seizure risk for those who are 

chronically active smokers and for those whose mothers smoked during pregnancy [20,21]. 

Many studies found a higher percentage of PWE who smoke cigarettes than those without 

the disorder [14,15,17,18]. Although engaging in physical activity has many health benefits 

[22–24], PWE have previously been advised against doing so over fears of inducing 

seizures, even though findings from experimental/clinical trials show that exercise does not 

increase seizure frequency, does not trigger seizures, and does not interfere with 
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antiepileptic drugs [25,26]. Because physical activity enhances cardiovascular function and 

reduces comorbidities and depression/anxiety among PWE, physical activity has been 

recommended as a complementary treatment for epilepsy [27–29]. Despite these health 

benefits, PWE are generally less likely to be physically active [15,18] or to be no different 

from those without the disorder [17,18]. Finally, some research shows that epilepsy may 

disrupt sleep (e.g., some antiepileptic drugs might cause sleeplessness) and that poor sleep 

might worsen or trigger seizures [30,31]. Unfortunately, population-based estimates for 

sleep (e.g., sleep hours) among PWE are rare.

Our study aimed to estimate and compare the prevalence of selected health behaviors—

alcohol use, cigarette smoking, physical activity, and sleep—between people with and 

without a history of epilepsy in a large, nationally representative sample from the 2010 U.S. 

National Health Interview Survey (NHIS). Consistent with previous studies [1,2,4], we also 

further categorized PWE into those with active epilepsy and those with inactive epilepsy to 

examine if the associations between these health behaviors differ by epilepsy status.

2. Material and methods

2.1. Sample

We obtained public-use data from the 2010 cross-sectional NHIS, a nationally representative 

multistage household survey of the civilian noninstitutionalized population of the United 

States [32]. The National Center for Health Statistics (NCHS) of the Centers for Disease 

Control and Prevention (CDC) has conducted the NHIS annually since the 1950s to monitor 

the nation's health at both the household/family level (e.g., type of living quarters, family 

size, and total combined family income) and the individual level (e.g., various medical/

health conditions, risk factors, and access to care). Its protocol and administration have been 

approved by the NCHS's Research Ethics Review Board, and all NHIS participants provide 

informed consent. The 2010 NHIS selected 34,329 households containing 89,976 persons in 

35,177 families, from which 27,157 randomly chosen adults 18 years old or older agreed to 

participate in detailed interviews. The final analysis sample for our study was the 27,139 

adults who provided complete information about their epilepsy status and health behaviors 

including alcohol drinking, cigarette smoking, physical activity, and sleep hours.

2.2. Epilepsy case definition

Our main variable of interest was epilepsy status, based on a history of epilepsy from 

participants’ responses to the question: “Have you ever been told by a doctor or other health 

professional that you have a seizure disorder or epilepsy?” Those who responded “Yes” 

were considered as having a history of epilepsy, and those who responded “No” as not 

having such a history. We further classified those with a history of epilepsy into active 

epilepsy and inactive epilepsy based on their responses to two additional questions: 1) “Are 

you currently taking any medicine to control your seizure disorder or epilepsy?” and 2) 

“Today is [fill: Current Date]. Think back to last year about the same time. About how many 

seizures of any type have you had in the past year?” We classified respondents as having 

active epilepsy either if they answered “Yes” to the first question or if they reported one or 

more seizures during the past year in response to the second question; we classified 
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respondents as having inactive epilepsy if they answered “No” or “do not know” to the first 

question and reported having zero seizures during the past year for the second question. Five 

adults with epilepsy could not be classified by activity level based on these two questions 

and thus were excluded from the analysis.

2.3. Health behaviors

We assessed several health behaviors by epilepsy status, including alcohol drinking, 

cigarette smoking, physical activity, and sleep. We classified a respondent's alcohol drinking 

status by using an existing 2010 NHIS recoded variable with ten response levels1: Lifetime 

abstainer, former infrequent drinker, former regular drinker, former drinker but unknown 

frequency, current infrequent drinker, current light drinker, current moderate drinker, current 

heavy drinker, current drinker-frequency/level unknown, and drinking status unknown. 

Because of the small sample sizes of some of these responses, we combined and further 

recoded them into three levels: Lifetime abstainers, former drinkers, and current drinkers. 

We also excluded adults with unknown drinking status from analyses (less than 2% of our 

total sample) using a domain analysis.

We classified a respondent's cigarette smoking behavior by his/her answers to questions 

about cigarette smoking status and smoking cessation attempts based on an existing NHIS 

recoded variable with six response levels2: Current everyday smoker, current some-day 

smoker, former smoker, never smoker, smoker—current status unknown, and unknown if 

ever smoked. We combined these responses into three levels: lifetime nonsmokers, former 

smokers, and current smokers. We also excluded those with unknown smoking status from 

analyses (about 0.7% of our total sample) using a domain analysis. We classified a 

respondent's smoking cessation efforts from a current or former smoker's responses to three 

separate questions about their efforts to quit smoking. Specifically, current smokers who 

smoked every day or on some days replied to two separate questions: “During the past 12 

months, have you stopped smoking for more than one day because you were trying to quit 

smoking?” and “Would you like to completely quit smoking cigarettes?” Sample adults who 

were current smokers or former smokers who had quit in the past 12 months and had seen a 

doctor or other health professional in the last 12 months were also asked the question: “In 

the past 12 months, has a medical doctor, dentist, or other health professional advised you to 

quit smoking or quit using other kinds of tobacco?” Responses to these three separate 

questions are “Yes” and “No.”

We classified a respondent's physical activity from his/her responses to questions about their 

involvement in aerobic activity and walking, and if they had ever received recommendations 

1Lifetime abstainer: <12 drinks in lifetime; former infrequent drinker: 12+ drinks in lifetime but never as many as 12 in 1 year and 
none in past year; former regular drinker: 12+ drinks in lifetime, 12+ drinks in 1 year, but none in past year; former drinker, unknown 
frequency: 12+ drinks in lifetime, none in past year, don't know if 12+ in any 1 year; current infrequent drinker: 12+ drinks in lifetime, 
and 1–11 drinks in past year; current light drinker: 12+ drinks in lifetime, and ≤3 drinks per week in past year; current moderate 
drinker: 12+ drinks in lifetime, and (male) >3 drinks per week up to 14 drinks per week or (female) >3 drinks per week up to 7 drinks 
per week; and current heavy drinker: 12+ drinks in lifetime, and (male) >14 drinks per week in past year or (female) >7 drinks per 
week in past year.
2Never smoker: never smoked at all or smoked less than 100 cigarettes in lifetime; former smoker: smoked at least 100 cigarettes in 
lifetime but not currently smoking; current everyday smoker: smoked at least 100 cigarettes in lifetime and currently smokes; and 
current someday smokers: smoked some days, including those who reported smoking zero days in the past 30 days.
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to begin/continue doing physical activity. Respondents’ aerobic activity depended on their 

answers to two separate questions: “How often do you do vigorous leisure-time physical 

activities for at least 10 min that cause heavy sweating or large increases in breathing or 

heart rate?” and “How often do you do light or moderate leisure-time physical activities for 

at least 10 min that cause only light sweating or a slight to moderate increase in breathing or 

heart rate?” We classified respondents as meeting the aerobic guidelines for Americans if 

they reported 150 or more minutes per week of light- to moderate-intensity activity, 75 or 

more minutes per week of vigorous-intensity activity, or an equivalent combination of the 

two [33]. The equivalent combination was calculated by adding minutes of moderate-

intensity activity and twice the number of minutes of vigorous-intensity activity [33]. We 

classified the respondents as participating in walking if they answered “Yes” to the question: 

“Sometimes you may walk for fun, relaxation, exercise, or walk the dog. During the past 7 

days, did you walk for at least 10 min for any of these reasons? Please do not include 

walking for transportation.” Finally, we classified respondents as receiving a 

recommendation to begin or to continue physical activity if they answered “Yes” to the 

question: “During the past 12 months, did a doctor or other health professional recommend 

that you begin or continue to do any type of exercise or physical activity?”

We examined sleep pattern by using one question asking: “On average, how many hours of 

sleep do you get in a 24-hour period?” We grouped respondent responses into the following 

categories: six or fewer hours, seven or eight hours, and nine or more hours.

2.4. Covariates

We adjusted for race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic/Latino, 

or other race), sex (Males or Females), age in years (18–34, 35–44, 45–64, or 65+), and 

combined annual family income (<$25,000, $25,000–$49,999, $50,000–$74,999, or 

$75,000+) because they might affect the association between each health behavior and 

epilepsy status.

2.5. Analysis

We used multinomial logistic regression in SAS-callable SUDAAN to obtain both 

unadjusted and adjusted percentages (predicted marginal proportions) [34] of each epilepsy 

category and their 95% confidence intervals for each health behavior taking into 

consideration the NHIS’ complex survey design. Because the unadjusted percentages and 

those adjusted for all covariates were similar with the exception of smoking behavior and 

epilepsy status, we did not present unadjusted percentages in our tables. We also did not 

report P-values associated with t-tests or Wald chi-square tests for the comparisons between 

epilepsy categories on health behaviors since nonoverlapping 95% confidence intervals (CI) 

of these percentage estimates imply statistically significant differences (below the 

significance level of 0.05) between these percentages [35]. We also examined relative 

standard error (RSE = (standard error / estimate) × 100) to determine the reliability of point 

estimates based on NCHS guidelines. We identified estimates with a RSE ≥ 30% as 

unreliable, and omitted them from the table. Estimates with RSEs between 20%–30% are 

identified in the table.
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3. Results

3.1. Descriptive statistics

In 2010, 1.8% of adults reported having epilepsy, and 1% reported having active epilepsy 

[1]. Fifty-two percent were women; sixty-eight percent were Non-Hispanic White; thirty-

one percent were from 18 to 34 years old; and fifty-two percent were from 35 to 64 years 

old. Forty-nine percent reported having a combined annual family income less than $50,000.

Specifically, about 77.7% (95% CI = 73.5%–81.4%) of adults with a history of epilepsy 

were non-Hispanic white compared to 67.8% (95% CI = 66.9%–68.8%) among those with 

no history of epilepsy (Table 1). The distribution of sex was similar among both groups 

(Table 1). About forty-two percent (95% CI = 36.9%–47.1%) of PWE were 45–64 years old 

compared to 34.8% (95% CI = 34.0%–35.6%) among those without epilepsy. The 

percentage of adults aged 65 years or older was significantly lower among those with 

epilepsy compared to those without the disorder (12.3%, 95% CI = 9.5%–15.8% vs. 16.9%, 

95 CI = 16.3%–17.6%; Table 1). Almost half of adults with a history of epilepsy (41.8%, 

95% CI = 36.2%–47.6%) reported having annual family income of less than $25,000 

compared to only 23.0% (95% CI = 22.2%–23.9%) of adults without epilepsy. Only 13.7% 

(95% CI = 10.2%–18.2%) of adults with epilepsy reported annual family income of more 

than $75,000 compared to 33.4% (95% CI = 32.3%–34.6%) among those without epilepsy.

3.2. Alcohol use

The percentages of adults with a history of epilepsy (31.1%, 95% CI = 26.3%–36.3%) and 

with active epilepsy (34.8%, 95% CI = 28.0%–42.3%) who reported being lifetime alcohol 

abstainers were significantly higher than that of those without any epilepsy (20.5%, 95% CI 

= 19.8%–21.3%) after adjusting for all covariates (Table 2). Correspondingly, the 

percentages of adults with a history of epilepsy (50.1%, 95% CI = 45.1%–55.2%) and with 

active epilepsy (44.4%, 95% CI = 37.6%–51.5%) who were current alcohol drinkers were 

significantly lower than that of those without a history of epilepsy (65.1%, 95% CI = 

64.2%–66.0%).

3.3. Cigarette smoking behavior

Before adjustment, individuals with active (26.2%, 95% CI = 20.4%–33.0%) and inactive 

epilepsy (31.7%, 95% CI = 24.2%–40.3%) reported being current smokers at a significantly 

higher percentage than that of those without any epilepsy (19.2%, 95% CI = 18.6%–19.8%; 

data not shown). However, after adjustment, this difference became statistically 

nonsignificant (Table 2). In addition, after adjustment, current smokers with a history of 

epilepsy, active epilepsy, and inactive epilepsy did not differ from current smokers without 

epilepsy with respect to smoking related variables (Table 2). Among adults with active 

epilepsy who were classified as smokers or smoked some in the past year, 75.4% (95% CI = 

61.0%–85.7%) wanted to quit and 48.3% (95% CI = 35.9%–60.9%) tried to quit smoking in 

the past year. However, only about 46.9% (95% CI = 33.9%–60.3%) were advised by a 

health professional to quit smoking, similar to the percentage advised to quit smoking 

among those without a history of epilepsy.
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3.4. Physical activity

Adults with a history of epilepsy (39.1%, 95% CI = 34.3%–44.1%), especially those with 

active epilepsy (35.2%, 95% CI = 28.8%–42.1%), were less likely than adults with no 

history of epilepsy (46.3%, 95% CI = 45.4%–47.2%) to follow the recommended physical 

activity guidelines for Americans (Table 2). Additionally, only 39.6% (95% CI = 32.3%–

47.4%) of respondents with active epilepsy reported taking a walk for at least ten minutes 

during the past seven days, significantly less than the 50.8% (95% CI = 49.9%–51.7%) of 

those without a history of the disorder. Those with active epilepsy (34.4%, 95% CI = 

27.5%–41.9%) were recommended by a doctor or other health professional to begin or 

continue to do any type of exercise to the same extent as those without a history of epilepsy 

(33.5%, 95% CI = 32.7%–34.4%), even though those with active epilepsy were significantly 

less likely to be physically active.

3.5. Sleep

The percentage of individuals with active epilepsy (49.8%, 95% CI = 42.0%–57.7%) who 

reported sleeping 7 or 8 h in a 24-hour period was significantly lower than that of those 

without any epilepsy (61.9%, 95% CI = 61.2%–62.7%; Table 2). The percentage of 

individuals with active epilepsy (16.1%, 95% CI = 11.4%–22.3%) who reported sleeping 

nine or more hours was significantly higher than that of those without the disorder (9.5%, 

95% CI = 9.0%–9.9%). Those with a history of epilepsy (34.4%, 95% CI = 29.4%–39.8%) 

reported sleeping six or fewer hours per night more often than those without a history of 

epilepsy (28.6%, 95% CI = 28.0%–29.3%).

4. Discussion

It has been unclear how PWE differ in their health behaviors from the general population. 

Very few population-based studies have examined the prevalence of different health 

behaviors among PWE, and findings from these studies are often inconsistent or even 

contradictory [14,15,17]. One reason for these inconsistencies is that these studies have 

often relied on different data sources (e.g., the Behavioral Risk Factor Surveillance System 

(BRFSS) vs. NHIS), used different criteria to define epilepsy and health behaviors, and 

focused on different populations (e.g., specific states). Unfortunately, U.S. national 

estimates for multiple health behaviors in PWE are uncommon. Our study thus extends 

previous research by using a nationally representative sample and provides national baseline 

estimates of health behaviors for PWE.

Compared to those without the disorder, PWE, particularly those with active epilepsy, were 

significantly less likely to drink alcohol either currently or formerly. This finding is 

consistent with studies that used the 2006 BRFSS data in nine states [14], the 2002 BRFSS 

data in Georgia and Tennessee [18], and the 2005 California Health Interview Survey 

(CHIS) [17], but inconsistent with a study that used the 2006 BRFSS data in Ohio [17]. 

Active alcohol ingestion might increase blood levels of compounds such as homocysteine, 

which in turn might increase a person with epilepsy's risk for alcohol withdrawal seizures 

[11]. Of more concern, alcohol may also stimulate liver enzymes that metabolize and reduce 

serum levels of some antiepileptic drugs. Therefore, PWE might be more motivated to 
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refrain from drinking alcohol. Some researchers argue that excessive but not moderate or 

occasional drinking increases the risk for seizures among PWE [13]. Because of a small 

sample size, we did not examine the frequency or level of drinking separately in this study; 

studies that used the 2002 NHIS and 2003–2005 BRFSS data in South Carolina [15] found 

no significant difference in heavy drinking between PWE and those without epilepsy. 

Therefore, further research to distinguish PWE based on the amount of alcohol consumed 

(e.g., heavy drinkers vs. light drinkers) and to examine the dose–response relationship 

between alcohol and epilepsy would be beneficial. Nevertheless, educating PWE and their 

families about the potential detrimental health consequences of alcohol is essential.

In our study, we also did not find any significant difference in smoking between PWE and 

those without the disorder after multivariate adjustment. This finding contradicts previous 

research that used the BRFSS data [14,15,17,18] and the 2005 CHIS data [17], which 

showed that PWE had a higher prevalence of smoking. However, this discrepancy is likely 

attributable to the fact that these studies focused on estimates that were not adjusted for 

covariates and were from specific states (e.g., in Ohio or in California) or regions but were 

not on national estimates. It is also worth noting that in our study, PWE reported a 

significantly higher prevalence of smoking than that of the general population before we 

adjusted for sociodemographic variables such as family income. This observation might be 

explained by the fact that PWE in our sample were greatly economically disadvantaged as 

most of them were struggling along the national poverty line.3 Because individuals with 

lower levels of socioeconomic status (SES) generally report a higher prevalence of smoking 

cigarettes [36], controlling for the disparity in SES such as family income between PWE and 

those without the disorder might be expected to reduce this difference in the prevalence of 

smoking cigarettes. Additionally, among current smokers, we did not find any significant 

difference in smoking cessation behaviors between PWE and the general population or in 

the percentage of medical doctors or other health professionals who recommended to PWE 

that they quit smoking. Unfortunately, health education (e.g., smoking cessation) is often not 

routinely provided to patients with chronic diseases [37]. Therefore, considering the 

detrimental health consequences of smoking [19] and its relatively high prevalence among 

those with active epilepsy (one out of five), it would still be advisable to emphasize to PWE 

the benefits of quitting smoking, and to their health care providers the need to recommend to 

their patients that they should quit smoking. Furthermore, in our study, almost one-quarter 

(24%) of adults with epilepsy who were current smokers had not seen either a general doctor 

or a neurologist/epilepsy specialist in the past year (data not shown). This finding also 

underscores the need for other groups/organizations (e.g., community-based Epilepsy 

Foundation affiliate offices, local public health departments) to provide smoking cessation 

resources (e.g., quit lines) to PWE, especially those who might have very limited access to 

the health care system.

Perhaps one of the most significant findings from our study pertains to physical activity. 

Consistent with previous research that used the 2002 BRFSS in Georgia and Tennessee [18] 

and the 2003–2005 BRFSS data in South Carolina [15], we found that PWE were 

3The federal poverty line in 2014 is $23,850 for a family of four.
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significantly less likely to obtain the recommended amount of aerobic physical activity for 

Americans than those without epilepsy. People with epilepsy were also significantly less 

likely to report walking for at least 10 min for fun or for other recreational purposes during 

the past 7 days. Although other population-based studies [14,17] did not observe such 

differences, these did not classify respondents’ physical activity level based on U.S. aerobic 

guidelines. One possible explanation of our finding is that PWE might fear that exercise 

could induce or worsen their seizures or make them more prone to injury. However, an 

extensive review of current studies on epilepsy and exercise concluded that exercise not only 

can give most PWE the same benefits that healthy individuals receive from it such as 

preventing heart disease, but can also reduce their risk for comorbidities related to epilepsy 

such as depression and anxiety disorders [27–29]. Other studies have also shown that 

physical activity can improve PWE's well-being and quality of life and help PWE manage 

their epilepsy [9,38]. The Institute of Medicine also lists a range of sporting and recreational 

activities (e.g., baseball or bowling) that are suitable for PWE based on their associated 

seizure risk [9]. Unfortunately, despite these health benefits, only slightly more than one-

third of doctors or other health professionals recommend physical activity to PWE, no more 

than any other group. Therefore, promoting safe physical activity in consultation with 

medical doctors among PWE [9] is essential to answer the Surgeon General's call for 

building a fit and healthy nation [39].

Sleep plays a vital role in epilepsy since it may influence seizure onset, particularly in 

certain epilepsy syndromes [30,31]. The National Heart, Lung, and Blood Institute 

encourages 7 to 8 h of sleep for adults to achieve optimal health and well-being and warns 

that sleeping too little or too much might have adverse health consequences such as 

increasing the risk for diabetes, cardiovascular disease, and depression [40]. Compared to 

those without a history of epilepsy, PWE in our study were significantly less likely to report 

getting the encouraged amount of sleep; instead, they were significantly more likely to sleep 

too little or too much. One possible explanation is that some antiepileptic drugs might 

disrupt normal wake–sleep cycle and reduce PWE's sleep quality [31]. Therefore, 

intervention programs that improve PWE's quality of sleep (e.g., reducing antiepileptic 

drugs’ side effects) might be especially beneficial.

Our study is subject to several limitations. First, our study used self-reported 2010 NHIS 

data to ascertain epilepsy cases and examine reported health behaviors, which may be 

subject to misclassification or response biases. For example, self-reported data might 

slightly overestimate the prevalence of epilepsy, but this overestimate might be small [1]. 

Second, because NHIS is a cross-sectional survey, the cause and effect relationship between 

epilepsy and health behaviors cannot be established. Third, because epilepsy is fairly 

uncommon, the reliability of certain findings might be limited by relatively small sample 

sizes (e.g., ≤ 30), and although all estimates have a relative standard error <30%, we still 

advise readers to be cautious with the interpretation of these findings, particularly with those 

for inactive epilepsy.
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5. Conclusions

In conclusion, our study showed that people with epilepsy were significantly less likely to 

engage in health behaviors such as physical activity and getting the recommended amount of 

sleep than the general population. However, they were as likely to smoke cigarettes as are 

adults without the disorder. Primary care providers should ensure that adults with epilepsy 

receive comprehensive care, including access to health promotion resources and to screening 

and counseling for risk behaviors [2,9].
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Table 1

Epilepsy categories and sociodemographic characteristics–2010 National Health Interview Survey.

Characteristics No history of epilepsy (n = 26,659) History of epilepsy (n = 480)

n Weighted % (95% CI) n Weighted % (95% CI)

Race/ethnicity

    White, non-Hispanic 15,088 67.8 (66.9 – 68.8) 315 77.7 (73.5 – 81.4)

    Black, non-Hispanic 4,303 11.6 (11.0 – 12.3) 83 11.1 (8.5 – 14.3)

    Hispanic/Latino 5,103 14.1 (13.5 – 14.8) 55 7.5 (5.6 – 9.8)

    Other race 2,165 6.4 (6.0 – 6.9) 27
3.8 (2.3 – 6.3)

*

Sex

    Males 11,776 48.4 (47.6 – 49.2) 201 45.9 (40.5 – 51.5)

    Females 14,883 51.6 (50.8 – 52.4) 279 54.1 (48.5 – 59.5)

Age (years)

    18 – 34 7,665 30.8 (30.0 – 31.7) 108 27.9 (23.2 – 33.1)

    35 – 44 4,710 17.4(16.9 – 18.0) 91 17.9 (14.0 – 22.5)

    45 – 64 8,913 34.8 (34.0 – 35.6) 208 41.9 (36.9 – 47.1)

    65 + 5,371 16.9 (16.3 – 17.6) 73 12.3 (9.5 – 15.8)

Annual family income

    <$25,000 8,489 23.0 (22.2 – 23.9) 248 41.8 (36.2 – 47.6)

    $25,000 – $49,999 7,146 25.4(24.7 – 26.2) 117 28.8 (24.0 – 34.3)

    $50,000 – $74,999 4,360 18.1 (17.5 – 18.7) 63 15.7 (11.8 – 20.5)

    $75,000 + 6,665 33.4(32.3 – 34.6) 52 13.7 (10.2 – 18.2)

Abbreviation: n, sample size; 95% CI, 95% confidence interval for weighted percentage.

*
This estimate has a relative standard error ≥20% and ≤30%.

Epilepsy Behav. Author manuscript; available in PMC 2016 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cui et al. Page 14

Table 2

Health behaviors in adults aged 18 years and older by epilepsy status–2010 National Health Interview 

Survey.
a

No history of epilepsy (n 
= 26,659)

History of epilepsy (n 
= 480) Active epilepsy

b
 (n = 

277)
Inactive epilepsy

b
 (n = 

198)

n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

Alcohol drinking status
c

    Lifetime abstainers 5,871 20.5 (19.8 – 
21.3)

128 31.1 (26.3 – 
36.3)

85 34.8 (28.0 – 42.3) 41 26.4(19.6 – 34.6)

    Former drinkers 3,978 14.3 (13.8 – 
14.9)

117 18.8 (15.4 – 
22.7)

78 20.8 (16.2 – 26.2) 37 15.8 (11.2 – 21.9)

    Current drinkers 16,363 65.1 (64.2 – 
66.0)

226 50.1 (45.1 – 
55.2)

108 44.4(37.6 – 51.5) 117 57.7 (49.7 – 65.4)

Smoking status
d

    Lifetime nonsmokers 15,858 59.0 (58.2 – 
59.8)

219 54.8 (50.2 – 
59.3)

128 56.4 (50.1 – 62.6) 90 53.1 (46.1 – 59.9)

    Former smokers 5,626 21.7 (21.1 – 
22.3)

113 23.5 (19.9 – 
27.4)

69 23.6 (18.8 – 29.2) 42 22.8 (17.5 – 29.3)

    Current smokers 5,002 19.3 (18.7 – 
19.9)

142 21.8 (18.1 – 
25.9)

75 20.0 (15.5 – 25.4) 65 24.1 (18.3 – 30.9)

During the past 12 months, have you stopped smoking for more than one day because you were trying to quit smoking (asked only of current 
smokers)?

    Yes 2,359 46.6 (44.9 – 
48.4)

70 48.6 (39.5 – 
57.7)

36 48.3 (35.9 – 60.9) 33 48.9 (35.1 – 62.9)

Would you like to completely quit smoking cigarettes (asked only of current 
smokers)?

    Yes 3,179 68.9 (67.2 – 
70.5)

95 67.4 (57.2 – 
76.2)

52 75.4 (61.0 – 

85.7)
*

42 59.1 (44.5 – 72.2)

In the past 12 months, has a medical doctor, dentist, or other health professional advised you to quit smoking or quit using other kinds of 
tobacco (asked only of current smokers and former smokers who had seen a doctor or health professional)?

    Yes 2,241 43.3 (41.7 – 
45.0)

78 41.6 (33.1 – 
50.7)

48 46.9 (33.9 – 60.3) 28 35.5 (24.5 – 48.2)

Met aerobic guidelines
e

    Yes 11,282 46.3 (45.4 – 
47.2)

157 39.1 (34.3 – 
44.1)

81 35.2 (28.8 – 42.1) 76 44.3 (36.5 – 52.3)

During the past 7 days, did you walk for at least 10 min for (fun, relaxation, 
exercise, walk the dog)?

    Yes 12,139 50.8 (49.9 – 
51.7)

176 44.4 (38.6 – 
50.3)

90 39.6 (32.3 – 47.4) 85 50.6 (41.5 – 59.8)

During the past 12 months, did a doctor or other health professional recommend that you begin or continue to do any type of exercise or 
physical activity?

    Yes 6,765 33.5 (32.7 – 
34.4)

152 37.6 (31.8 – 
43.8)

87 34.4 (27.5 – 41.9) 62 42.7 (33.9 – 52.1)

On average, how many hours of sleep do you get in a 24-hour 
period?

    6 or less 7,683 28.6 (28.0 – 
29.3)

178 34.4 (29.4 – 
39.8)

103 34.1 (27.3 – 41.7) 71 32.2 (24.7 – 40.7)

    7 or 8 16,090 61.9 (61.2 – 
62.7)

231 53.0 (47.4 – 
58.6)

122 49.8 (42.0 – 57.7) 108 59.8 (50.9 – 68.1)

Epilepsy Behav. Author manuscript; available in PMC 2016 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cui et al. Page 15

No history of epilepsy (n 
= 26,659)

History of epilepsy (n 
= 480) Active epilepsy

b
 (n = 

277)
Inactive epilepsy

b
 (n = 

198)

n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

    9 or more 2,520 9.5 (9.0 – 9.9) 61 12.5 (9.3 – 
16.7)

44 16.1 (11.4 – 22.3) 17
8.0 (4.5 – 13.9)

*

Abbreviations: n, sample size; %, predicted marginal percentage; 95% CI, 95% confidence interval for weighted predicted marginal percentage.

a
Model adjusted for age, race/ethnicity, sex, and family income.

b
Those with active or inactive epilepsy are subsets of those with a history of epilepsy. Five adults with epilepsy could not be classified by activity 

level.

c
Lifetime alcohol drinking status: lifetime abstainer–had fewer than 12 drinks in entire lifetime; former drinker included both former infrequent 

(had 12 drinks or more in lifetime, but never as many as 12 drinks in a single year, and had no drinks in the past year) and former regular (had 12 
drinks or more in one year, but no drinks in the past year); or current drinker–had at least 12 drinks in lifetime and at least 1 drink in the past year.

d
Lifetime cigarette smoking status: never smoker–never smoked at all or smoked less than 100 cigarettes in lifetime; former smoker–smoked at 

least 100 cigarettes in lifetime but not currently smoking; or current smoker–smoked at least 100 cigarettes in lifetime and currently smokes.

e
Respondents were considered as meeting the aerobic activity guidelines if they participated in moderate-intensity leisure-time physical activities 

150 min or more per week or in vigorous-intensity activities 75 min or more per week or an equivalent combination of the two.

*
These estimates have a relative standard error ≥20% and ≤30%.
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