Epilepsy in Active Component Service Members, 1998-2012

Epilepsy is defined as a disorder of the brain characterized by an enduring
predisposition to generate epileptic seizures without any immediate identi-
fied cause. During the surveillance period there were 11,295 incident cases
of epilepsy among active component service members (incidence rate: 52.8
per 100,000 person-years). Incidence rates increased 23 percent from 1999 to
2006, increased 52 percent from 2006 to 2010, and then decreased 38 percent
from 2010 to 2012. Epilepsy incidence rates were higher among females, in
the youngest age group (<20), and among white, non-Hispanics. A majority
(85.8%) had no predisposing condition identified in their medical record.
The number of epilepsy cases with a traumatic brain injury preceding their
epilepsy diagnosis could not account for the increases in epilepsy during the
period. However, the upward trend may be attributable to increased screen-
ing and evaluation of service members with possible head injuries, with sub-

sequent detection of epileptic seizures.

pilepsy is defined as a disorder of the
| brain characterized by an enduring
predisposition to generate epileptic
seizures without any immediate identified
cause. An epileptic seizure is a transient
disruption of normal brain function due to
abnormal excessive or synchronous neuro-
nal activity in the brain."? Epileptic seizures
are classified into partial (i.e., localized to
one area of the brain) and generalized sei-
zures (i.e., affecting the entire brain). The
intensity of an epileptic seizure ranges from
benign - no alteration of consciousness
or brief absences - to severe - loss of con-

sciousness and/or full body muscle spasm."?

The etiology of epilepsy is multifactorial
and, often, the cause is unknown. Known
risk factors include family history or brain
insults such as head trauma, brain tumor,
cerebrovascular disease, or central nervous
system (CNS) infections (e.g., meningi-
tis, encephalitis).’ The prognosis depends
on several factors including etiology, age at
onset, number of seizures at onset, the natu-
ral history of the condition, and response to
the use of antiepileptic drugs (AEDs).** In
severe cases, epilepsy cannot be controlled
by AEDs - known as intractable epilepsy
- and more aggressive measures must be
taken to control the seizures.
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For civilian applicants to military ser-
vice, Department of Defense policies and
regulations allow individual consideration to
applicants with epilepsy only if the applicant
has been seizure-free without medication for
the five years immediately prior to the appli-
cation and has had recent normal electroen-
cephalography (EEG) results.'*Each Service
has different policies regarding the retention
of individuals who develop epilepsy while
on active duty. In general, a service mem-
ber diagnosed with epilepsy is assessed by
a Medical Review Board which then makes
recommendations ranging from no restric-
tions or restricted military duties and assign-
ments (e.g., if the epilepsy is fully controlled
medically) to a full medical discharge.®’ In
select occupations, such as aviation, any sei-
zure is immediately disqualifying.

The objectives of this analysis were to
determine the incident counts, incidence
rates, and trends of epilepsy in active com-
ponent service members and the potential
predisposing factors for epilepsy.

METHODS

The surveillance period was Janu-
ary 1998 through December 2012. The
surveillance population included all U.S.

service members of the Army, Navy, Air
Force, Marine Corps, and Coast Guard
who served in the active component of the
Armed Forces any time during the surveil-
lance period. Cases were identified from
standardized records of all hospitalizations
and outpatient medical encounters during
the surveillance period in fixed (e.g., not
deployed or at sea) military and nonmili-
tary (purchased care) medical facilities.

For surveillance purposes, a case of
epilepsy was defined as 1) a hospitalization
with an epilepsy ICD-9 code (ICD-9: 345.xx
“epilepsy and recurrent seizures” or 649.4x
“epilepsy complicating pregnancy, child-
birth, or the puerperium”) in the primary
or secondary diagnostic position (diagno-
ses coded as 345.6x “infantile spasms” were
excluded); or 2) two outpatient encounters
with an epilepsy ICD-9 code in the pri-
mary diagnostic position. Individuals were
counted as an incident case only once dur-
ing the surveillance period.

If an epilepsy case (as defined above)
had an encounter with ICD-9: 780.39 “other
convulsions” prior to any of the case defin-
ing encounters, the date of the first “other
convulsions” encounter was considered the
incident date of his/her epilepsy. This deter-
mination was based on the coding practices
that are standard for coding seizures and
epilepsy. Epilepsy is generally coded when
seizures occur on more than one occasion
(e.g., after a first seizure episode generally
coded by ICD-9: 780.39)." An individual
did not qualify as an epilepsy case if his/her
medical record contained only the ICD-9
code 780.39; this specific code was used only
to assign the incident date.

For each epilepsy case identified, all
medical records prior to the incident seizure
or epilepsy event were searched to identify
possible predisposing conditions for epi-
lepsy (Table 1). In order to qualify as a predis-
posing condition, an individual had to have
one hospitalization with one of the ICD-
9-CM codes of interest in any diagnostic
position or two or more outpatient encoun-
ters with an ICD-9-CM of interest in the first
diagnostic position. An individual could
have more than one condition identified.
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TABLE 1. ICD-9-CM codes for predisposing factors for epilepsy

Predisposing factors
Traumatic brain injury

Brain tumor

Cerebrovascular disease

ICD-9-CM

800.xx, 801.xx, 803.xx, 804.xx, 850.xx-854.xx, 310.2,
907.0, 959.01, V15.522

191.x, 198.3, 225.0, 237.5, V10.85,2 V12.412
Non-injury-related brain hemorrhage 430-432.x
433.xx-438.xx, 997.02, V12.542

003.21, 036.0, 049.0, 049.1, 053.0, 054.72, 072.1, 090.42,

Meningitis (any type)

091.81, 094.2, 098.82, 100.81, 112.83, 114.2, 115.01,

115.11, 115.91, 321.x, 013.0x%, 045.xx, 047.x, 320.x, 322.x
013.6, 036.1, 045.0, 049.8, 049.9, 052.0, 054.3, 055.0,

Encephalitis (any type)

056.01, 058.2x, 066.2, 066.41, 071, 072.2, 090.41, 094.81,

130.0, 136.2, 139.0, 046.xx, 062.x, 063.x, 064.X, 323.XX

Other infectious diseases
Other seizures
Other brain disease 348.xx

Evidence of chronic alcohol abuse

060.x, 061, 065.x, 066.3, 084.x, 121.2, 123.1, 128.0, 647.4
780.31, 780.32, 780.33

291.9, 303.9x, 357.5, 425.5, 535.3x, 571.0-571.3, V11.32

Personal/family history of neurologic 333.2 V12.49 V17.2

disease

aThese codes indicate a personal or family history of the predisposing factor

Medical evacuations from Operations
Enduring Freedom (Afghanistan), Iraqi
Freedom, and New Dawn (Iraq) for epi-
lepsy were included if they had a medical
encounter with an epilepsy defining ICD-
9-CM code diagnosed from 5 days prior to
10 days after a reported medical evacuation
from the U.S. Central Command (CENT-
COM) to locations other than CENT-
COM."* Epilepsy medical evacuations were
summarized separately from the epilepsy
cases identified in this report; in addition,
both active and reserve component individ-
uals were included in this calculation.

Deaths with epilepsy as underlying
cause of death (UCOD) were identified
from casualty records (UCOD code for epi-
lepsy:1500). The records of these individu-
als were searched to identify those who had
any epilepsy or seizure-related encounter in
their history (i.e., other seizure or personal/
family history of neurologic diseases [Table
1]) or had an encounter for a predisposing
condition in their history.

RESULTS

During the surveillance period there
were 11,295 incident cases of epilepsy
among active component service mem-
bers (incidence rate: 52.8 per 100,000 per-
son-years [p-yrs]) (Table 2). Incidence rates

Page 20

increased 23 percent from 1999 (40.1 per
100,000 p-yrs) to 2006 (49.3 per 100,000
p-yrs), increased 52 percent from 2006
to 2010 (75.1 per 100,000 p-yrs), then
decreased 38 percent from 2010 to 2012
(46.5 per 100,000 p-yrs) (Figure 1).

Most cases of epilepsy were diagnosed
for the first time (incident event) in the out-
patient setting (83.5%); the remaining 16.4
percent were identified during an inpatient
hospital stay. Most incident cases of epi-
lepsy were identified as “other” epilepsy
(i.e., not intractable) or as “other” con-
vulsions. Three percent of incident cases
(n=341) were considered intractable epi-
lepsy at the incident diagnosis (Table 2).

Overall and during every year of the
period, the epilepsy incidence rates were
higher in females (overall: 71.7 per 100,000
p-yrs) than males (overall: 49.7 per 100,000
p-yrs) (Table 2; Figure 1). Rates among
females increased 21.8 percent during the
period; rates among males increased 13.7
percent during the period (Figure 1). Inci-
dence rates were highest in the youngest
(under 20 years of age: 92.7 per 100,000
p-yrs) and decreased with increasing age.
In service members under age 20 inci-
dence rates increased 130 percent from 1998
(63.1 per 100,000 p-yrs) to 2009 (144.5 per
100,000 p-yrs), and then decreased 56 per-
cent from 2009 to 2012 (62.4 per 100,000
p-yrs). Similar trends (with lower rates)

TABLE 2. Incidentcountsandincidence
rates of epilepsy, active component, U.S.
Armed Forces, 1998-2012

No. Rate® IRR®
Total 11,295 52.8 .
1,862 8.7 Ref

Inpatient

Outpatient 9,433 441 51
Type of seizure

Intractable epilepsy 341 1.6 Ref

Other epilepsy
Other convulsions®

5670 26.5 16.7
5284 247 155

Sex

Male 9,082 49.7 Ref
Female 2,213 71.7 1.4
Age

<20 1,470 92.7 2.8
20-24 4,527 65.0 2.0
25-29 2,383 51.0 15
30-34 1,227 385 1.2
35-39 951 346 1.0
40+ 736 33.1 Ref
Race/ethnicity

White, non-Hispanic
Black, non-Hispanic

7,640 56.8 1.8
1,871 50.3 1.6

Hispanic 935 44.0 1.4
Asian/Pacific Islander 262 32.0 1.0
Amgicenindian’ 78 311 Ref
Other 509 50.5 1.6
Service

Army 5512 725 1.9

Navy 2,112 40.2 11

Air Force 1,965 37.8 Ref
Marine Corps 1,458 53.1 1.4
Coast Guard 248 42.7 1.1
Rank

Enlisted 10,382 58.1 2.2

Officer 913 26.1 Ref
Military occupation

Combat-specific? 1,706 64.6 15
Armor/motortransport 658 70.0 1.6
Repair/engineering 2,799 445 Ref
Comm/intel 2,394 49.4 1.1
Healthcare 982 56.2 1.3
Other 2,756 56.0 1.3

aRate per 100,000 person-years

bIncidence rate ratio

‘These individuals were first identified as epilepsy
cases (ICD-9-CM:345); this reflects their incident
seizure encounter.

dInfantry, artillery, combat engineering

were demonstrated in every age category
(Figure 2).

Among racial/ethnic groups, inci-
dence rates of epilepsy were highest in
white, non-Hispanic service members
(56.8 per 100,000 p-yrs, respectively) (Table
2). Compared to their respective counter-
parts, rates of epilepsy were highest among
service members in the Army (72.5 per
100,000 p-yrs); among enlisted service
members (58.1 per 100,000 p-yrs); and
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Incidence rate per 100,000 person-years

FIGURE 1. Incidence rates of epilepsy
by gender, active component, U.S. Armed
Forces, 1998-2012
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among service members in “armor/motor
transport” and “infantry/artillery/combat
engineering” occupations (70.0 and 64.6
per 100,000 p-yrs, respectively) (Table 2).
During the period the number of medi-
cal encounters, individuals affected, hospital
bed days, and lost work time associated with
epilepsy diagnoses increased —particularly
after 2006 (Figure 3). Despite a decrease in
medical encounters and individuals affected
in 2011 and 2012, hospital bed days and lost
work time continued to increase through
2011. Overall, there were 0.8 bed days per
individual affected (data not shown).

Predisposing conditions for epilepsy

Of the 11,295 incident cases of epi-
lepsy, a majority (85.8%) had no pre-
disposing condition identified in their
medical record; the remaining 14.2 percent
(n=1,605) had at least one possible predis-
posing condition identified preceding their
incident seizure/epilepsy encounter (Table
3). The most common condition identi-
fied was traumatic brain injury (n=875;
7.8% total). The next most common con-
ditions were evidence of chronic alcohol
abuse (n=375) and cerebrovascular dis-
ease (n=243) which accounted for 3.3 and
2.2 percent of total cases, respectively. Each
of the remaining conditions accounted for
less than 2 percent of all cases (Table 3).
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FIGURE 2. Incidence rates of epilepsy by
age, active component, U.S. Armed Forces,
1998-2012
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epilepsy, active component, U.S. Armed
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Medical evacuations from OEF/OIF/OND

From 7 October 2001 through 31
December 2012 there were 438 medi-
cal evacuations from OEF/OIF/OND
(i.e., Afghanistan/Iraq) that resulted in
a medical encounter for epilepsy. Nearly
two-thirds of epilepsy medical evacu-
ations (65.3%; n=286) were evacuated
from OIF/OND (Iraq) (Figure 4). A
majority occurred in males (n=87.4%)
(data not shown).

Deaths from epilepsy

During the period there were 23 deaths

with an underlying cause of death listed as
epilepsy. Only one of these individuals had
no documentation of an epilepsy or sei-
zure medical encounter in his/her medical
record prior to death (data not shown). Of
the 22 others with antecedent documenta-
tion of seizures, seven individuals had pos-
sible predisposing conditions prior to their
incident epilepsy diagnosis.

FIGURE 3. Medical encounters,? individuals affected,” hospital bed days, and lost work
time,® for epilepsy, active component, U.S. Armed Forces, 1998-2012
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aMedical encounters: total hospitalizations + ambulatory visits for epilepsy (no more than one encounter/individual/day)
°Individuals with at least one hospitalizaiton or ambulatory visit for epilepsy per year
°Ameasure of lost work time due to bed days, convalescence, and one-half day for each ambulatory visit that resulted in limited duty
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No.

FIGURE 4. Number of medical evacua-
tions from Operations Enduring Freedom
(OEF), Iragi Freedom, and New Dawn
(OIF/OND) for epilepsy, active and reserve
components, U.S. Armed Forces, 7 October
2001-31 December 2012

50
45
40
35
30
25
20
15
10

5

0

= OEF mOIF/OND

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

EDITORIAL COMMENT

This report summarizes the inci-
dent counts and incidence rates of epi-
lepsy in the active components of the U.S.
Armed Forces from 1998 to 2012. From
2006 to 2010 rates of incident epilepsy
cases increased 52 percent. The increase
was demonstrated across all demographic
groups (e.g., in both males and females and
in all age categories). This increase may be
attributable, at least in part, to increases in
moderate and severe traumatic brain inju-
ries (prior to and during the same period)
which are a well-documented predisposing
factor for the development of epilepsy.’*¢
However, only 7.8 percent of all incident
cases of epilepsy during the surveillance
period had any documented diagnoses of
traumatic brain injury prior to their first
diagnosis of epilepsy. During the latter part
of the surveillance period, commanders
and medical personnel have given greatly
increased attention to the frequency of
traumatic brain injuries. In fact, in antici-
pation of an increase in epilepsy in service
members with traumatic brain injuries, in
2008 Congress directed the Department
of Veterans Affairs to establish the Epi-
lepsy Centers of Excellence (ECoE)."” The
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extent to which the screening and evalu-
ation of service members with possible
head injuries and exposures to concus-
sive blasts have become much more thor-
ough and commonplace may have resulted
in an increased frequency of diagnoses of
epilepsy.

These results should be considered
in light of several limitations. This analy-
sis relies upon ICD-9-CM coding of epi-
lepsy in administrative data to estimate
the incidence counts and rates of epilepsy.
Historically, the definitions of seizures and
epilepsy have been intermingled and used
inconsistently.'®! Several iterations of the
definition have been proposed, modified,
and introduced by the International League
Against Epilepsy (ILAE)."*!"%!° This analy-
sis relies upon clinicians’ interpretation of
the definition of epilepsy which may vary
based on their expertise and previous expo-
sure to patients with seizures or epilepsy.

This report is limited to active com-
ponent duty members. Moreover, some
severely injured service members may
receive care outside of the Military Health
System (e.g., Veterans Health Administra-
tion hospitals) after they have left military
service; in such cases, epilepsy - particu-
larly posttraumatic epilepsy associated with
traumatic brain injury - may not be docu-
mented on records used for this analysis.

Finally, the possible predisposing con-
ditions identified here may or may not be
actually associated with the diagnosis of
epilepsy or may be part of a multifactorial
process that triggered epileptic seizures.
A majority (86%) of epilepsy cases do not
have a predisposing condition listed in
their available medical records. This find-
ing corresponds with the observation that
in most individuals with epilepsy, the etiol-
ogy of their disease remains unknown.

REFERENCES

1. Commission on Classification and Terminology
of the International League against Epilepsy
(ILAE). Guidelines for epidemiologic studies
on epilepsy: Commission on Epidemiology and
Prognosis. Epilepsia. 1993; 34(4): 592-596.

2. Fisher RS, van Emde Boas W, Blume W, et
al. Epileptic seizures and epilepsy; definitions
proposed by the International League Against

Epilepsy (ILAE) and the International Bureau for
Epilepsy (IBE). Epilepsia. 2005;46(4):470-472.
3. Herman S. Epilepsy after brain insult.
Neurology. 2002;59(Suppl 5):S21-S26.

4. Bell GS, Sander JW. The epidemiology of
epilepsy: the size of the problem. Seizure.
2001,;10:306-316.

5. Sander JWAS, Shorvon SD. Epidemiology of
the epilepsies. J Neurol Neurosurg Psychiatry.
1996;61(5):433-443.

6. Medical Standards for Appointment, Enlistment,
or Induction in the Military Services. Department
of Defense Instruction 6130.03, April 28, 2010.

7. Criteria and Procedure Requirements for
Physical Standards for Appointment, Enlistment,
or Induction in the Armed Forces. Department of
Defense Instruction 6130.4. April 2, 2004.

8. Standards of Medical Fitness, Army Regulation
40-501. Washington, DC, Department of the
Army, 2007. http://www.apd.army.mil/pdffiles/
r40_501.pdf. Accessed February 25, 2013.

9. Medical Examinations and Standards, Air
Force Instruction 48-123. Washington, DC,
Department of the Air Force, 2009. http://www.e-
publishing.af.mil/shared/media/epubs/AF148-
123.pdf. Accessed February 25, 2013.

10. NAVMED P-117, Manual of the Medical
Department, Change 126, Chapter 15. Physical
Examinations and Standards for Enlistment,
Commission, and Special Duty. May 3, 2012.
http://www.med.navy.mil/directives/Pub/
MANMED%20CHANGE%20140.pdf. Accessed
February, 25, 2013.

11. Barkley GL. New inclusion terms for 345.7 and
posttraumatic seizure code. ICD-9-CM Coordination
and Maintenance Meeting. March 12, 2009. http:/
www.cdc.gov/nchs/ppt/icd9/att1BarkleyMar09.ppt.
Accessed February 28, 2013.

12. Armed Forces Health Surveillance Center.
Medical evacuations from Operation Iraqi
Freedom/Operation New Dawn, active and
reserve components, U.S. Armed Forces, 2003-
2011. MSMR. 19(2);18-21.

13. Fischer H. U.S. Military casualty statistics:
Operaton New Dawn, Operation Iraqi
Freedom, and Operation Enduring Freedom.
Congressional Research Service. http://www.hsdl.
org/?view&did=718040. Accessed 21 March 2013.
14. Armed Forces Health Surveillance Center.
Deployment-related  conditions of special
surveillance interest, U.S. Armed Forces, by
month and service, Jan 2003-Jan 2013 -
Traumatic brain injury. MSMR. 2013 Feb;20:2;29.
15. RaymontV, Salazar AM, Lipsky R, Goldman D,
Tasick G, Grafman J. Correlates of posttraumatic
epilepsy 35 years following combat brain injury.
Neurology. 2010;75:224-229.

16. Frey, LC. Epidemiology of posttraumatic
epilepsy: a critical review. Epilepsia. 2003;44
(S10);11-17.

17. United States Department of Veterans Affairs.
Epilepsy Center of Excellence. http://iwww.epilepsy.
va.gov/index.asp. Accessed March 8, 2013.

18. Seino M. Classification criteria of epileptic
seizures and syndromes. Epilepsy Research.
2006;70S:527-S33.

19. Thurman DJ, Beghi E, Begley CE, et
al. Standards for epidemiologic studies and
surveillance of epilepsy. Epilepsia. 2011;52(Suppl.
7):2-26.

MSMR Vol.20 No.5 May 2013



