Catalogue no. 82-003-X
ISSN 1209-1367

Health Reports

Epilepsy in Canada:
Prevalence and impact

by Heather Gilmour, Pamela Ramage-Morin and Suzy L. Wong

Release date: September 21, 2016

1+l

Bwl Soisics Seisiove Canada



How to obtain more information

For information about this product or the wide range of services and data available from Statistics Canada, visit our website,

www.statcan.gc.ca.
You can also contact us by

email at STATCAN.infostats-infostats. STATCAN@canada.ca

telephone, from Monday to Friday, 8:30 a.m. to 4:30 p.m., at the following toll-free numbers:

e Statistical Information Service

¢ National telecommunications device for the hearing impaired

¢ Faxline

Depository Services Program

¢ Inquiries line
e Faxline

Standards of service to the public

Statistics Canada is committed to serving its clients in a prompt,
reliable and courteous manner. To this end, Statistics Canada has
developed standards of service that its employees observe. To
obtain a copy of these service standards, please contact Statistics
Canada toll-free at 1-800-263-1136. The service standards are
also published on www.statcan.gc.ca under “Contact us” >
“Standards of service to the public.”

Note of appreciation

Canada owes the success of its statistical system to a
long-standing partnership between Statistics Canada, the
citizens of Canada, its businesses, governments and other insti-
tutions. Accurate and timely statistical information could not be
produced without their continued co-operation and goodwill.

1-800-263-1136
1-800-363-7629
1-877-287-4369

1-800-635-7943
1-800-565-7757

Standard table symbols

The following symbols are used in Statistics Canada
publications:

not available for any reference period
not available for a specific reference period
... hot applicable
0 true zero or a value rounded to zero
0s value rounded to 0 (zero) where there is a meaningful
distinction between true zero and the value that was rounded
P preliminary
" revised
X suppressed to meet the confidentiality requirements
of the Statistics Act
B use with caution
F too unreliable to be published
*  significantly different from reference category (p < 0.05)

Published by authority of the Minister responsible for Statistics Canada
© Minister of Industry, 2016
All rights reserved. Use of this publication is governed by the Statistics Canada Open Licence Agreement.
An HTML version is also available.

Cette publication est aussi disponible en francais.



http://www.statcan.gc.ca
mailto:STATCAN.infostats-infostats.STATCAN@canada.ca
http://www.statcan.gc.ca/eng/reference/licence-eng.htm
http://www.statcan.gc.ca/pub/82-003-x/2016009/article/14654-eng.htm
http://www.statcan.gc.ca
http://www.statcan.gc.ca/eng/about/service/standards

Health Reports, Vol. 27, no. 9, pp. 24-30, September 2016  Statistics Canada, Catalogue no. 82-003-X
Epilepsy in Canada: Prevalence and impact * Health Matters

Epilepsy in Canada: Prevalence and impact
by Heather Gilmour, Pamela Ramage-Morin and Suzy L. Wong

Abstract

This article provides information about the prevalence and impact of epilepsy, based on the 2010 and 2011 Canadian Community Health Surveys, the
2011/2012 Survey of Neurological Conditions in Institutions in Canada, and the 2011 Survey on Living with Neurological Conditions in Canada. An estimated
139,200 Canadians had epilepsy. Among the household population, epilepsy was generally diagnosed before age 30 (75%). For the majority of these people
(64%), epilepsy was their only neurological condition. People with epilepsy were more than twice as likely to have been diagnosed with a mood disorder,
compared with the general population (17% versus 7%), and eight times as likely to experience incontinence (34% versus 4%). Overall, an estimated 18%
reported that their life was affected quite a bit or extremely by epilepsy; 44% felt that their life was impacted a little bit or moderately; and 39% felt that their life

was not impacted at all. This study examined the impact of epilepsy on interactions with others, sleep, driving, education, and employment.

Key words: Medication, neurological disease prevalence, survey

pilepsy is a chronic neurological condition characterized

by spontaneous seizures, ranging in severity from a
lapse in concentration to unconsciousness. The World
Health Organization recognizes epilepsy as a major public
health concern, estimating that more than 50 million people
worldwide live with the condition.! Epilepsy may be genetic
in origin or the result of conditions affecting the brain such as
tumors, infection, head injury, lack of oxygen (for example,
at birth), and stroke.? However, in more than half of cases, the
cause is unknown.>* Epilepsy can be diagnosed at any age,
and is associated with increased risk of premature death.>
An estimated 65% to 85% of cases eventually enter long-term
remission.’

This study examines the prevalence of epilepsy in Canada
among people in long-term care facilities, based on the Survey
of Neurological Conditions in Institutions in Canada, and
among residents of private households, based on the Canadian
Community Health Survey Neurological Conditions Prevalence
File (see The data). In-depth information from the Survey on
Living with Neurological Conditions in Canada is presented
for household residents aged 15 or older: age at diagnosis and
years since diagnosis, comorbid conditions, medications, and
impacts, such as on education and employment.

The study pertains to people with “active” epilepsy; that is,
those diagnosed with epilepsy who had had a seizure within the
past five years or were currently taking antiepileptic medica-
tion. For context, the prevalence of comorbid conditions among
this group is compared with the general household population.

Prevalence
Based on data for the 2010-to-2012 period, an estimated 139,200
Canadians had epilepsy—10,600 in long-term care facilities
and 128,600 in private households (Table 1).

Among people in long-term care facilities, the overall
prevalence of epilepsy was 40.4 per 1,000. The figure rose

from 33.0 per 1,000 among children and youth to a peak of
195.0 per 1,000 at ages 18 to 44, and then dropped with advan-
cing age. Males were more likely than females to have epilepsy:
57.1 versus 31.6 per 1,000.

In private households, no difference in prevalence was
apparent between the sexes. The overall prevalence—4.0 per
1,000—was somewhat lower than estimates from other
Canadian household surveys (5.2 to 5.9),*'° which may reflect
the stricter inclusion criterion of “active” epilepsy in the present
study. In the household population, children and youth were less
likely to have epilepsy (2.9 per 1,000) than were 18- to 44-year-
olds (4.0 per 1,000). Prevalence was not significantly different
at age 45 or older, compared with ages 18 to 44.

People in lower income households were significantly more
likely to have epilepsy than were those whose annual household
income was $100,000 or more, an inverse association consistent
with previous studies.®!""3 This may be due to a socioeconomic
gradient in health and exposure to risk factors, or reflect the
impact epilepsy can have on educational and occupational
opportunities.®!!

Age at diagnosis

About a quarter (26%) of household residents with epilepsy had
been diagnosed before age 10; 75%, before age 30 (Figure 1).
Another 15% had been diagnosed in their 40s or later. On
average, people with epilepsy had lived with the condition for
24 years, although the period ranged up to more than 60 years.

Comorbidity

For close to two-thirds (64%) of household residents with epi-

lepsy, it was their only neurological condition (Figure 2). Among

those who had another neurological condition, migraine was

reported most frequently, followed by brain injury and stroke.
The presence of additional chronic conditions can have

important implications for quality of life and the need for health
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Table 1

Number with epilepsy and prevalence per 1,000, by selected characteristics, institutional and household population, Ganada

excluding territories, 2010 to 2012

Institutional population (2011/2012)  Household population (2010/2011) Total *
9_5% 9_5% 9_5%

Number Prevale:ﬁ —c‘;::::::fe Number Prevaler:)(;t: —c(:::::s:fe Number Prevaler:)(;t: —c(:::::s:fe
Characteristic ’000 1,000 from to ’000 1,000 from to ’000 1,000 from to
Total 10.6 404 39.0 419 128.6 4.0 36 44 139.2 41 3.7 44
Sex
Malet 5.2 571 547 59.5 59.6 37 33 42 64.7 3.8 33 43
Female 5.4 31.6* 304 329 69.0 4.2 38 438 745 4.3 38 438
Age group (years)
0to17 0.2 33.0r 25.1 409 18.8 29~ 23 36 19.0 2.7 21 34
18 to 441 2.1 195.0 181.7208.3 48.6 4.0 34 47 50.7 4.0 34 46
45 to 64 3.7 140.0 134.1145.8 449 438 41 57 48.6 5.0 42 57
651079 2.3 46.9* 446 493 13.4 4.0 32 51 15.8 4.4 35 52
80 or older 2.2 13.4* 12,6 141 2.8 2.5 15 45 5.1 3.8 26 50
Household income
Less than $50,000 58.1 6.0 52 68
$50,000 to $99,000 36.7 34 28 41
$100,000 or moret 26.2 29 24 35

... not applicable

E use with caution

* significantly different from reference category (p < 0.05)

Treference category

*confidence intervals estimated using pooled variance technique

Note: Prevalence estimates calculated with 2011 population census counts.

Sources: Statistics Canada, CANSIM Table 105-1305; 2010/2011 Canadian Community Health Survey - Neuological Conditions Prevalence File.

Figure 1

Percentage distribution of people with epilepsy, by age at diagnosis, household population aged 15 or older, Canada excluding

territories, 2011
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Figure 2

Neurological comorbidities among people with epilepsy, household population, Ganada excluding territories, 2010/2011

Neurological condition

No other neuorological condition
Migraine

Brain injury

Stroke

Other neurological

Cerebral palsy

Brain tumour

Hydrocephalus

Spinal cord injury

E use with caution

percent

Note: Because an individual may have more than one additional neurological condition, percentages do not sum to 100%. "Other neurological" includes: ALS, dystonia, Huntington's disease,
muscular dystropy, multiple sclerosis, Parkinson's disease, spina bifida, spinal cord tumour, Tourette's syndome.
Source: 2010/2011 Canadian Community Health Survey - Neuological prevalence file.

care services* (Figure 3). People with
epilepsy were about eight times more
likely than the general population to
report incontinence (34% versus 4%),
which may be related to the effects of
seizures on autonomic function.® By
contrast, the prevalence of diabetes,
heart disease, and high blood pressure

Figure 3

did not differ significantly from the
general population.

Those with epilepsy were more than
twice as likely as the general population
to have amood disorder (17% versus 7%).
Research has found that while people
with epilepsy are at increased risk for
psychiatric disorders, those with psychi-

atric disorders are also at increased risk
of developing epilepsy.'®"”

Medication

Although surgery is an option, medica-
tion to control seizures is the primary
treatment and is effective in about 70%
of cases."®

Percentage reporting selected chronic conditons, by epilepsy status, household population aged 15 or older, Canada excluding

territories, 2011

Chronic condition

Incontinence (bowel and/or bladder)

High blood pressure

_ 34
4

Mood disorder

Heart disease

Diabetes

10 15 20
percent
B Population with epilepsy

T significantly different from estimate for general household population (p < 0.05)

E use with caution

25 30 35 40

O  General household population

Sources: 2011 Survey of Living with Neurological Conditions in Canada (population with epilepsy); 2011 Canadian Community Health Survey (general household population).
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Number and percentage with epilepsy, by effect on life and extent of limitations,
household population aged 15 or older, Canada excluding territories, 2011

95%
confidence
Number interval

Impact ’000 % from to
Overall, how much epilepsy affects life
Not at all 31 38.8 30.0 48.3
Alittle bit/Moderately 35 43.6 346 53.1
Quite a bit/Extremely 14 17.6° 10.2 28.8
Interactions with others

One or more negative feelings

Sometimes/Often/Always 27F 393 29.6 499

Rarely/Never 428 60.7 50.1 704

Felt embarrassed

Sometimes/Often/Always 178 249 179 335

Rarely/Never 53¢  75.1 66.5 82.1

Felt left out of things

Sometimes/Often/Always 13 18.7¢ 10.0 323

Rarely/Never 57 81.3 67.7 90.0

Some people seemed uncomfortable with me

Sometimes/Often/Always 11 15.1F 10.2 21.9

Rarely/Never 59 84.9 78.1 89.8

Some people avoided me

Sometimes/Often/Always 6 8.4F 48 14.4

Rarely/Never 64 91.6 85.6 95.2
Limitations in activities

Prevented from driving (with license)

Yes 22 636 53.0 73.1

No 12 364 26.9 47.0

Prevented from getting driver's license (without license)

Yes 27 606 46.9 729

No 17 39.4F 27.1 531

Limited getting good night's sleep

No 57 7.4 61.3 79.7

Yes (A little bit to extremely) 23 28.6 20.3 387

Limited educational opportunities

Not at all 53  66.5 56.8 75.0

A little bit/Moderately 20  25.0¢ 16.5 36.0

Quite a bit/Extremely 7 8.5F 51 139

Limited job opportunities

Not at all 45  56.5 46.6 65.8

A little bit/Moderately 17 21.0¢ 143 29.6

Quite a bit/Extremely 18 22.6° 146 333

Employment status (ages 15 to 75)

Currently employed 39 504 40.5 60.2

Not currently employed / No job 31 403 31.3 50.1

Permanently unable to work 7F 9.3 57 14.8

Reason not working (ages 15 to 75)

Epilepsy 7F 18.6F 11.4 289

Other illness F 19.3¢ 11.3 309

Retired F  25.6F 15.1 40.0

Other 148 36.5° 24.7 50.1

Had epilepsy while working*

Yes 23F 785 67.5 86.6

No 6F  21.5F 13.4 325

Made changes at work*

Yes F 27.0F 171 399

No 458 73.0 60.1 82.9

E use with caution

Ftoo unreliable to be published

no other selected neurological conditions

+among those not working who had worked in past, including retirees
Source: 2011 Survey of Living with Neurological Conditions in Canada.

A third (34%F) of household residents
whose only neurological condition was
epilepsy and who were taking related
medication had paid at least $500 out
of pocket for these drugs in the past
12 months. Just under a third (29%F)
reported side effects from the epilepsy
drugs; for 61%F of them, the side effects
had a moderate-to-extreme impact on
their life.

Compared with when they had first
been diagnosed, 56% people with epi-
lepsy reported feeling much better, 27%
somewhat better, and 17% the same or
worse. Those who felt better credited
this to medication (90%), coping strat-
egies (10%), and/or surgery (4%).

Impact

The impact on quality of life’ varies
among individuals. For example, 39%
of household residents with epilepsy and
no other neurological condition reported
that it did not affect their life at all. An
estimated 44% said that their life was
affected a little bit or moderately, and
the remaining 18% felt that epilepsy
affected their life quite a bit or extremely
(Table 2).

For some, the stigma related to epi-
lepsy is a considerable challenge.” In
this study, 39% reported negative feel-
ings about their interactions with others
because of their condition, including
feeling embarrassed (25%), that they
were left out of things (19%), or that
people were uncomfortable with them
(15%) or avoided them (8%).

Among the 44% with a valid driver’s
license, 64% stated that they had been
prevented from driving on occasion
because of epilepsy. Of those without a
driver’s license, 61% said that this was
due to the condition.

For 29% of household residents with
epilepsy, it interfered with their ability to
get a good night’s sleep.

While two-thirds (67%) reported that
epilepsy did not limit their educational
opportunities, 25% reported some lim-
itations, and 9% reported that the
limitations were more extreme.

Epilepsy also affected employment
opportunities: 21% felt limited a little
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bit or moderately, and 23% reported that
they were limited quite a bit or extremely.
Half of household residents with epilepsy
were employed; 40% did not have a job;
and the remaining 9% were permanently
unable to work (Table 2). Among those
not working, 19% reported that this
was because of epilepsy. A similar per-
centage (19%) cited another illness,
condition or disability; 26%, retirement;
and 37%, other circumstances such
school attendance, family responsibil-
ities, and unemployment.

Of those not working, 79% said that
they had had epilepsy when they worked
in the past, and 27% had made changes
as a result of the condition, such as
reducing the number of hours, changing
the type of work, or stopping work
altogether.

Conclusion

In the 2010-t0-2012 period, an estimated
139,200 Canadians reported having
epilepsy. Epilepsy was diagnosed across
the life course, but usually before age
30 (75%). For the majority (64%), epi-
lepsy was their only neurological
condition. Compared with the general
population, people with epilepsy were
more likely to have a mood disorder or
experience incontinence. Some reported
that epilepsy resulted in negative inter-
actions with others, sleep interference,
and educational, employment and
driving limitations. On the other hand,
39% felt that overall their life was not
impacted. Some reported out-of-pocket
medication expenses and side effects, but
most (90%) of those who felt better than
when they had first been diagnosed cred-
ited medication for the improvement.
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The data

Data source
This study is based cross-sectional, nationally representative data from the 2011 Canadian Community Health Survey (CCHS)
(63,542 respondents; response rate 69.8%); the Neurological Conditions Prevalence File (285,971 respondents; response rate 70.6%),
derived from the 2010 and 2011 CCHS; the 2011 Survey on Living with Neurological Conditions in Canada (SLNCC) (4,569 respondents;
response rate 81.6%); and the 2011/2012 Survey of Neurological Conditions in Institutions in Canada (SNCIC) (4,245 institutions; response
rate 63.5%). These surveys are described in previous studies.2®?> Documentation is available at www.statcan.gc.ca.

The analysis of people aged 15 or older in the household population with epilepsy was based on a sample of 714 respondents (305 men,
409 women).

Definitions
Respondents were asked about selected chronic neurological conditions (including epilepsy) that had lasted or were expected to last six
months or more and had been diagnosed by a health professional. Other self-reported chronic conditions were: bladder and/or bowel
incontinence, high blood pressure (with related medication in the past month), heart disease, diabetes (except during pregnancy), and mood
disorder.

Respondents were asked, “Overall, how much do you feel that your neurological condition(s) affects your life?” Responses were grouped
as “not at all,” “a little bit/moderately,” and “quite a bit/extremely.”

Respondents with neurological conditions were asked four questions about social interactions. Those who responded “always” or “often”
versus “sometimes,” “rarely” or “never” were considered to have interactions that had been affected by the condition.

Respondents older than 16 with a valid driver’s licence were asked if their neurological condition had ever prevented them from driving.

Answers to the question, “How much do you feel that your condition has limited you in getting a good night's sleep?” were grouped as
“not at all” versus “a little bittmoderately/quite a bit/extremely.”

Separate questions addressed the extent to which the condition limited educational and job opportunities. Responses were grouped as
“not at all,” “a little bitymoderately” or “quite a bit/extremely.”

Based on their employment status in the week before the interview, respondents 75 or younger were classified as currently working if
they had worked at a job or business or had been absent from work; not currently working; or permanently unable to work.

“Changed work activities” indicates whether respondents who had previously been employed had ever changed their work activities
(reduced hours, changed type of work, or stopped work altogether) for at least three months because of their neurological condition.

Respondents were asked to estimate their out-of-pocket spending over the past 12 months on prescription and non-prescription
medications. These were expenses that would not be reimbursed by insurance or government programs. Responses were categorized as
less than $500 versus $500 or more.

Those who reported side effects from the medications were asked how much the side effects affected their life (“not at all/a little bit”
versus “moderately/quite a bit/extremely”).

Responses to the question “Compared to when you first diagnosed, how would you say your epilepsy is now?” were grouped as
“much/somewhat better” versus “the same/somewhat or much worse.” Selected reasons for improvement were medication, coping
strategies, and surgery.

Analysis
Weighted frequencies, cross-tabulations and means were calculated to examine the prevalence of epilepsy and its impact. To account for
survey design effects, standard errors and coefficients of variation were estimated using the bootstrap technique.?** Prevalence estimates
for the household and institutional populations were calculated for each survey separately and then combined, as per the separate approach
to estimation.?> Confidence intervals for the combined estimate were calculated using the pooled variance technique.? While it is possible
that an individual could have been included in both surveys, the likelihood was judged to be small, and the surveys were treated as
independent. The effect on the combined estimate of different methods of ascertaining epilepsy status between the household (self-report)
and institutional (administration report) surveys is not known.

Estimates with a coefficient of variation of 16.6% to 33.3% are designated with a superscript E.

Limitations
The prevalence of neurological conditions was based on self-reported diagnosis by individual or proxy respondents for the household survey,
and in aggregate by administrative staff for institutions, and not verified by any other source. It is not known if this under- or overestimates
prevalence. For institutions, only prevalence data were available; therefore, most analyses concern the household population and do not
represent residents of long-term residential care facilities. Detailed analysis of people with epilepsy in the household population (based on the
SLNCC) is restricted to those aged 15 or older.

Inconsistencies emerged between the CCHS and the SLNCC in the respondents identified as having epilepsy: 105 respondents who had
epilepsy in the CCHS did not in the SLNCC; 48 who had epilepsy in the SLNCC did not in the CCHS. This may have been due to differences
in how people responded in each survey or eligibility for the surveys based on screening questions. Details are available elsewhere.?”
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