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Health Care Experiences Prior to Suicide and Self-inflicted Injury, Active Component,
U.S. Armed Forces, 2001-2010

Lily Trofimovich, MS; Nancy A. Skopp, PhD; David D. Luxton, PhD; Mark A. Reger, PhD

Suicide is a leading cause of deaths of U.S. service members. Medical care
providers may play a role in suicide prevention. We summarized the outpa-
tient experiences of service members prior to suicide or self-inflicted injury
and compared them with service members without suicidal behavior. Dur-
ing 2001-2010, 45 percent of individuals who completed suicide and 75 per-
cent of those who injured themselves had outpatient encounters within 30
days prior to suicide/self-harm. Primary care was the most frequently vis-
ited clinical service prior to suicide/self-harm. As compared to their coun-
terparts, service members with suicidal behavior had especially excessive
outpatient visit rates within, but not prior to, 60 days of their deaths/injuries.
The finding suggests that there may be one or more “triggering” events that
lead to care-seeking. These results may help identify individuals that should

be screened for suicide risk.

uicide is the third leading cause of
Sdeaths of U.S. service members after

traffic accidents and war.! Since the
beginning of combat operations in Iraq and
Afghanistan, the number of suicides among
U.S. military members has increased. The
estimated suicide rate among U.S. Army
soldiers nearly doubled from 2004 to
2008 (10.8 to 20.2 per 100,000);>* the rate
is higher than the adjusted suicide rate
among civilians.

In civilian studies, a significant pro-
portion of individuals who died by sui-
cide were seen in health care clinics in
close proximity to their suicides; an esti-
mated 45 percent of individuals with com-
pleted suicides had encounters with health
care providers within one month prior to
their deaths.* Gillmore and Chan highlight
the potentially important roles that medi-
cal care providers may play in suicide pre-
vention;’ such interventions are enabled by
increased awareness of suicide risk factors
and knowledge of common demograph-
ics among individuals who die by suicide.
In the same vein, Sudak et al. suggest that
standardized curricula designed by suicide
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experts and provided to resident physicians
might reduce morbidity and mortality.®

Several studies among civilians have
indicated that suicide decedents were more
frequent users of medical care than age-
and sex-matched controls. During the year
prior to their deaths, suicide cases were
more likely than controls to have contact
with mental health specialists or emer-
gency departments.”” Powers et al. found
that compared to controls, suicide dece-
dents visited general practitioners more
frequently during one year prior, but not
one month prior to suicide.”

The numbers, natures, and timing of
health care encounters among individu-
als who later die by suicide have not been
examined in the U.S. military population.
This report summarizes the outpatient
experiences of service members prior to
suicide or self-inflicted injury and com-
pares them to those of service members
without suicidal behavior. To this end, the
report evaluates frequencies and rates of
visits to outpatient clinics and the timing
of these visits in relationship to eventual
suicide or self-inflicted injury.

METHODS

The surveillance period was January
2001 to December 2010. The surveillance
population was comprised of all individ-
uals who served in an active component
of the Army, Navy, Air Force or Marine
Corps any time during the surveillance
period. Death and medical records main-
tained in the Defense Medical Surveillance
System and the DoD Medical Mortality
Registry were used to identify three retro-
spective cohorts. (For the remainder of this
report, these cohorts are referred to as the
“suicide/self-harm” cohorts.):

Suicide cohort: Service members who
died by suicide were identified from death
records maintained by the Office of the
Armed Forces Medical Examiner.

Self-inflicted  injury cohort: Service
members who were affected by self-inflicted
injuries were identified from a) records of
hospitalizations and ambulatory visits with
“external cause of injury” codes (E-codes)
indicative of self-inflicted injury or poi-
soning (ICD-9-CM: E950-E958) in any
diagnostic position; and b) records of injury-
related hospitalizations with NATO Stan-
dard Agreement (STANAG) “general class
of trauma” codes indicative of injuries that
were “intentionally self-inflicted.” For each
affected service member, only the first self-
inflicted injury-specific encounter was used
for analyses regardless of the number of such
encounters during the surveillance period.

Likely self-harm cohort: Patrick and
colleagues reported that the combination
of injury/poisoning and mental disorder
diagnoses on hospital discharge records
was a strong indicator of “self-harm.”"! In
turn, for this analysis, the “likely self-harm”
cohort was comprised of service members
who were hospitalized for an injury or poi-
soning (with no indication of intentional
self-harm) and had a mental disorder diag-
nosis (ICD-9-CM: 290-319) during the
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same hospitalization. Injury/poisoning-
related hospitalizations caused by accidents
(ICD-9-CM: E800-E848, E850-E869) or
“adverse effects of drugs properly admin-
istered” (ICD-9-CM: E930-E949) were not
considered likely self-harm-defining events.

For members of each suicide/self-
harm cohort, all of their ambulatory visits
(in U.S. military medical facilities and from
purchased care providers) within two years
prior to their cohort-defining events were
grouped by the timing of the visits in rela-
tion to the events: 0-30 days, 31-60 days,
61-90 days, 91-180 days, 181-360 days, and
361-720 days preceding the events.

To detect patterns of outpatient care
potentially related to suicide risk, the out-
patient experiences of each suicide/self-
harm cohort were compared against those
of matched referent cohorts. For this pur-
pose, referent cohort members were indi-
vidually matched to suicide/self-harm
cohort members on gender, age group
(within 1 year), service branch, and length
of service (within 6 months); in addition,
referent cohort members had no record
of suicidal behavior and were in service
in the active component on the day of the
cohort-defining event of their index cohort
member.

Outcomes of interest during analyses
were a) the rates of cohort members who
received outpatient care from various clini-
cal services (e.g., primary care) or medical
specialty clinics (e.g., psychiatry) at various
times prior to their cohort-defining events;
and b) differences between each suicide/
self-harm and its referent cohort regard-
ing rates of ambulatory visits, by clinical
service/medical specialty type, during vari-
ous time intervals prior to their respective
cohort-defining events. The clinical ser-
vices/medical specialties of outpatient clin-
ics in U.S. military medical facilities were
documented with Medical Expense and
Reporting System (MEPRS) codes. Because
the natures of clinics in non-military facili-
ties were not specified in available records,
outpatient visits in non-military facilities
were characterized as “non-military facil-
ity” visits. Only one outpatient visit per
clinical service/medical specialty type per
day was counted for each individual.
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“Excess incidence” rates of outpatient
visits by each suicide/self-harm cohort
were estimated by subtracting the rates
of visits — to each clinic type during each
period of interest — in each referent cohort
from the corresponding rates in the respec-
tive suicide/self-harm cohort. Relatively
high or increasing “excess incidence” rates
of outpatient visits to specific clinical ser-
vices/medical specialty clinics, especially
during periods just prior to suicide/self-
harm events, were considered potential
indicators of high or increasing suicide,
self-inflicted injury, or self-harm risk.

RESULTS

During 2001-2010, 1,939 service
members completed suicide; 19,955 were
diagnosed with self-inflicted injuries; and
3,463 were hospitalized for injuries/poi-
sonings that were “likely self-harm” related
(i.e., diagnoses of an injury/poisoning and
mental disorder during the same hospital-
ization) (Table 1).

Compared to self-inflicted injury and
likely self-harm cohort members, suicide
victims were much more often males and
older than 29 years. The ratio of completed
suicides to self-inflicted injuries plus likely

self-harm cases sharply increased with
increasing age. Approximately two-thirds
of service members in each suicide/self-
harm cohort were in the Army or Marine
Corps (Table 1).

Outpatient clinic visits prior to suicidal behavior
among suicide/self-harm cohorts

Of those who died from suicide, 45
percent had an outpatient visit within 30
days prior to their deaths; in contrast,
approximately three-fourths of those in
the self-inflicted injury (73%) and likely
self-harm (76%) cohorts had outpatient
encounters within 30 days prior to their
cohort-defining events (Table 2).

Among all three suicide/self-harm
cohorts, “primary care” was the most
frequently visited clinical service/medi-
cal specialty during the month prior to
their cohort-defining events. The pro-
portions of suicide cases who visited
mental health (4.4%), psychiatry (2.9%)
and psychology (2.0%) specialty clinics
within one month of their deaths were
only one-third to one-fifth of the respec-
tive proportions among members of the
self-inflicted injury and likely self-harm
cohorts (Table 2).

TABLE 1. Demographic and military characteristics of service members in suicide/
self-harm cohorts, active component, U.S. Armed Forces, 2001-2010

Suicide
No. %

Total 1,939

Service

Army 864 44.6
Navy 380 19.6
Air Force 389 15.8
Marine Corps 306 20.1
Sex

Female 79 4.1
Male 1,860 95.9
Age

<20 174 9.0
20-24 787 40.6
25-29 433 22.4
30-34 215 11.1
35-39 188 9.7
40+ 140 7.2

Self-inflicted injury? Likely self-harm®

No. % No. %
19,955 3,463
10,995 55.1 1,747 50.5
3,856 19.3 585 16.9
2,894 14.5 566 16.3
2,210 11.1 565 16.3
5873 26.9 799 23.1
14,581 73.1 2,664 76.9
4,369 21.9 564 16.3
10,160 50.9 1,544 44.6
3,251 16.3 682 19.7
1,197 6.0 293 8.5
630 3.2 220 6.4
347 1.7 160 4.6

alnpatient or outpatient diagnosis of an intentionally self-inflicted injury or poisoning
PHospitalization for injury or poisoning with a concurrent mental health diagnosis
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TABLE 2. Numbers and proportions of service members in suicide/self-harm cohorts
who visited outpatient clinics during the 30 days prior to their cohort-defining events,
among clinics visited by at least 1% of suicide completers, active component, U.S.

Armed Forces, 2001-2010

Outpatient clinic type Suicide
No. %

Any outpatient clinic 876 452
Primary care 318 16.5
Family practice 187 9.7
Non-military facility 157 8.2
Emergency medical 135 7.0
Optometry 102 5.8
Substance abuse 90 4.7
Physical therapy 89 4.6
Hearing conservation 89 4.6
Mental health 85 4.4
Immunizations 72 3.7
Social work 57 3.0
Psychiatry 55 2.9
Flight medicine 52 2.7
Community health 48 25
Psychology 38 2.0
Orthopedic 37 1.9
Medical examination 24 1.2
Occupational health 23 1.2
General surgery 23 1.2
Internal medicine 22 1.1
Audiology 22 1.1
Immediate care 21 1.1
Neurology 18 0.9

Self-inflicted injury? Likely self-harm®

No. % No. %

14,637 73.4 2,626 75.8
5,796 29.2 1,015 29.5
2,495 12.6 468 13.6
2,650 138 811 23.6
2,911 14.6 405 11.8
1,647 8.3 276 8.0
2,181 11.0 350 10.2
1,443 7.3 430 12.5
1,319 6.6 223 6.5
2,948 14.8 535 155
1,133 5.7 182 5.8
1,180 5.9 210 6.1
3,035 15.3 459 13.3
398 2.0 109 3.2
751 3.8 123 3.6
1,565 7.9 239 6.9
655 3.3 190 55
629 3.2 98 2.8
896 45 164 4.8
247 1.2 98 2.8
569 2.9 110 3.2
290 1.5 50 1.5
629 3.2 73 2.1
203 1.0 54 1.6

alnpatient or outpatient diagnosis of an intentionally self-inflicted injury or poisoning
PHospitalization for injury or poisoning with a concurrent mental health diagnosis

Outpatient clinic types with excessive visits

During the 30 days prior to their
deaths, suicide cases (compared to their
referent) had higher rates of visits to
approximately three-fourths (77%) of the
64 clinical services/medical specialties vis-
ited overall. The clinic types for which visit
rates were most excessive among suicide
cases compared to referent cohort mem-
bers were “non-military facilities” (i.e., out-
sourced care), family practice, substance
abuse, and emergency medical (Figure 1a).

During the 30 days prior to their inju-
ries, the self-inflicted injury cohort (com-
pared to their referent) had higher rates of
visits to 89 of 96 (88%) clinical services/
medical specialties visited overall. Among
self-inflicted injury cohort members, out-
patient visit rates were most excessive to
psychiatry, mental health, non-military
facility, substance abuse and emergency
medical clinics (Figure 1b).
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During the 30 days prior to their hos-
pitalizations, the likely self-harm cohort
(compared to their referent) had higher
rates of visits to 71 of 74 (96%) clinical ser-
vices/medical specialties visited overall.
Among likely self-harm cohort members,
outpatient visit rates were most excessive
to non-military facilities, psychiatry, men-
tal health, primary care, substance abuse
and physical therapy clinics (Figure 1c).

Of note, among members of all three
suicide/self-harm cohorts together, the
most frequent primary diagnoses during
visits to non-military facilities were mus-
culoskeletal disorders (e.g., back pain)
(19.3%), “signs, symptoms and ill-defined
conditions” (16.8%), injuries (15.1%) and
mental disorders (9.3%) (data not shown).

Excess visits by time period

In general, in each suicide/self-harm
cohort (compared to their respective

referents), outpatient visit rates were most
excessive within the 60 days prior to their
cohort-defining events. Moreover, the
magnitudes of differences in rates to many
clinical services and medical specialty types
sharply increased during the 0-60 day
period, compared to more remote periods,
prior to cohort-defining events. In contrast
to the general finding, suicide cases had rel-
atively high rates of visits to primary care
clinics within 30 days - but relatively low
rates of primary care clinic visits within
30-60 days — prior to their deaths (Figures
2a-c).

EDITORIAL COMMENT

This report documents that U.S. ser-
vice members who die by suicide or engage
in other self-harm behaviors are very simi-
lar to their counterparts in terms of health
care use prior to, but not within, 60 days or
so of their deaths/injuries. The finding sug-
gests that there may be one or more “trig-
gering” events during which thoughts of
self-harm intensify and lead to increased
health care usage in many clinical service
settings. A few hypotheses shed light on
these findings. Distressed service members
may seek health care services in the hope
that clinicians might recognize or help ame-
liorate the distress. In this analysis, service
members with suicidal behavior as com-
pared to their referent cohorts had higher
rates of visits to most clinic types, includ-
ing family practice and primary care; many
service members seek help for psycho-
social problems in primary care settings,
perhaps because they are less stigmatizing
than behavioral health settings. It is also
possible that service members with signifi-
cant health problems experience feelings of
hopelessness and contemplate ending their
lives. Another possibility is that service
members seek medications in health care
clinics for the purpose of self-poisoning.

Suicide cases were found to have
higher rates of outpatient visits during the
month prior to suicide than similar groups
of service members who did not complete
suicide. The most frequented clinic type
was primary care. Some of these visits may
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Relations between Suicide and Traumatic Brain Injury, Psychiatric Diagnoses, and
Relationship Problems, Active Component, U.S. Armed Forces, 2001-2009

Nancy A. Skopp, PhD; Lily Trofimovich, MS: COL Jamie Grimes, MD; Lynne Oetjen-Gerdes, PhD; Gregory A. Gahm, PhD

This retrospective case-control study of members of the active component
of the U.S. Armed Forces compared those who died from suicide to controls
matched by service, gender, race, age, date of entry into the active component,
and years of service. The surveillance period was 2001 to 2009. The groups
were compared with respect to numbers of deployments and documented
diagnoses of traumatic brain injury (TBI), mood disorders, alcohol depen-
dence, post-traumatic stress disorder (PTSD), partner relationship problems,
and family circumstance problems. Cases and controls were similar regard-
ing frequencies and types of TBIs and numbers of deployments. In multivari-
ate analyses, increased odds of suicide were associated with mood disorders,
partner relationship problems, and family circumstance problems, but not
with mild TBI, alcohol dependence, or PTSD. A separate analysis revealed
that psychiatric comorbidities increased odds of suicide. Limitations are dis-
cussed, including the possibility that some controls with mild TBIs may have
died from suicide after their military service.

r :][ \raumatic brain injury (TBI) and
suicide are concerning issues to
the U.S. military. A recent review

of responses to a screening questionnaire

documented that 10 percent to 20 percent
of a cohort of soldiers redeploying from

Operations Iraqi and Enduring Freedom

(OIF/OEF) reported experiences consis-

tent with TBIs.!

Historically, military suicide rates
have been lower than civilian rates. How-
ever, suicide rates among U.S. military
members have increased recently and are
now higher than rates among civilians with
similar demographic characteristics.?

The Institute of Medicine (IOM)
recently reviewed existing research on the
potential association between TBI and sui-
cide and noted that there is insufficient
empirical evidence to determine whether
such an association exists.” A large study of
TBI patients in Denmark revealed that, rel-
ative to the general population, suicide risk
was elevated among TBI patients across the
range of severity (standardized mortality
ratios of 3.0, 2.7, and 4.1 for mild, moderate,
and severe TBIs, respectively).* However,
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several smaller studies in non-military pop-
ulations did not find increased suicide risk
among patients diagnosed with TBL>*

In a retrospective study of 22 psychi-
atric inpatients who were military veter-
ans with histories of mild (n=1), moderate
(n=11), and severe (n=10) TBIs, six had
made suicide attempts.” A study of mili-
tary service veterans who received care
through the Veterans Healthcare Admin-
istration (VHA) from 2001-2006 indicated
that veterans with histories of TBIs were
at increased risk for suicide.® In sum, the
extent to which TBI may increase suicide
risk — in general or in military populations
specifically - is unclear.

Studies in both non-military and
military populations have noted asso-
ciations between TBI, psychiatric diag-
noses (including substance abuse), and
suicide.” " A recent U.S. Army epidemio-
logical study found that suicide attempters
were more likely than suicide completers
to have diagnosed psychiatric problems."
Such findings suggest that suicide attempt-
ers and suicide completers may represent
distinct, but overlapping, groups.*®

Social adjustment in relation to TBI
is another area of concern to the military.
Of note in this regard, partner relationship
problems appear to be associated with mild
as well as severe TBIs;'** in addition, part-
ner relationship problems may relate to
suicidal behaviors."* In response to such
concerns, the 2010 Army Health Promo-
tion Risk Reduction Suicide Prevention
Report recommended research to clarify
the relation between partner relationship
problems and suicide.”!

Finally, some evidence suggests that
suicide risk may remain elevated for years
after a traumatic brain injury.'>? Other
research suggests that the risk period for
suicide following TBI may be limited or
non-existent.**

In summary, there are limited empiri-
cal data regarding TBI in relation to suicide
mortality. Despite the high numbers of
reported TBIs associated with deployments
to Afghanistan and Iraq and the increased
rate of suicide among U.S. military mem-
bers, relationships between TBI and sui-
cide among active duty military members
have not been rigorously examined. This
report documents 1) the prevalence and
severity of TBIs among U.S. service mem-
bers with and without completed suicides,
2) the latencies between TBI (by severity)
and suicide, and 3) whether TBI increases
the odds of suicide mortality after control-
ling for psychiatric diagnoses and partner
relationship problems.

METHODS

For this report, a retrospective case—
control study was conducted using records
routinely provided to the Armed Forces
Health Surveillance Center (AFHSC) and
maintained in the Defense Medical Surveil-
lance System (DMSS).”

The study population consisted of
individuals who had served in the active
component of the U.S. military between
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January 1, 2001 and December 31, 2009.
Suicide cases (n=1,764) were identified
through the Department of Defense (DoD)
Medical Mortality Registry maintained
by the Office of the Armed Forces Medi-
cal Examiner and were included in these
analyses if the death had been officially
declared a suicide of a service member in
the active component. Controls (n=7,018)
were randomly selected and matched in a
4:1 ratio to cases by service, gender, race
(white, black, other), age within one year,
entry into active component service within
one year, and within one year of total active
duty military service.

Dates and countries of deployment
were used to determine the number of
deployments to OEF/OIF among cases and
controls.

Psychiatric diagnoses and behavioral
health problems: Psychiatric diagnoses
and partner relationship and family cir-
cumstance problems were ascertained
from ICD-9-CM coded diagnoses that
were reported on standardized records
of inpatient and outpatient encounters in
“fixed” (e.g., not deployed, at sea) mili-
tary medical facilities and civilian facilities
(contracted/purchased care through the
Military Health System). Table 1 provides
the ICD-9-CM codes for each psychiatric
condition and behavioral health problem
entered as covariates in the conditional
logistic regression model. For purposes of
these analyses, these variables were defined
as dichotomous (i.e., the presence of one
of the ICD-9-CM codes of interest in any
diagnostic position qualified an individ-
ual as having the condition or problem of
interest).

TBI: The DoD’s standard TBI surveil-
lance case definition was used to ascertain
TBI status and severity; in brief, this defini-
tion describes a TBI case as any TBI-related
diagnosis in any diagnostic position during
a single hospitalization or ambulatory visit
in a U.S. military medical facility, or a civil-
ian facility (i.e., MHS reimbursed care), or
on a standardized record of an in-theater
medical encounter of a deployed service
member in the Theater Medical Data Store
(TMDS). Table 1 includes a list of ICD-9-
CM diagnostic codes that are considered
indicator diagnoses of TBI. If diagnoses
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TABLE 1. ICD-9-CM grouping of diagnostic categories and V-codes

Diagnostic category  ICD-9 codes
Alcohol dependence 303
Mood disorders

PTSD 309.81
Partner relationship
problems V61.0, V61.1

Family circumstance
problems

296.0, 296.2-296.7, 296.80, 296.89, 296.90, 300.4, 301.13, 311

V61.2, V61.23, V61.24, V61.25, V61.29, V61.8, V61.9

Traumatic brain injury 310.2,800.xx, 801.xx, 803.xx, 804.xx, 850.xx-854.xx, 950.1x-950.3x,

(TBI)

959.01, V15.5_1-9, V15.59 A-V15.59 F

mild TBI (subset of all 310.2, 800.00-800.02, 800.06, 800.09, 800.50, 800.52, 801.00, 801.01,

TBI codes)

801.02, 801.06, 801.09, 801.50, 801.51, 801.52, 803.00-803.02, 803.06,

803.09, 803.50, 803.51, 803.52, 804.00, 804.01, 804.02, 804.06, 804.09,
804.50, 804.51, 804.52, 850.0, 805.1, 850.11, 850.9, 959.01, V15.52,
V155 7,V155_C, V1552 2, V1552 2,V15.52 7, V15.52_C

of two or more TBIs fell within 30 days of
each other, they were considered one TBI
for analysis purposes.

Statistical analyses: Chi-square tests of
homogeneity were performed to determine
if the proportions of TBIs by severity were
significantly different among cases and con-
trols. A binary logit model with the New-
ton-Raphson ridge optimization technique
was used to conduct conditional logistic
regression analysis of matched paired data
to model the relation between suicide and
TBI, psychiatric comorbidities, and part-
ner relationship and family circumstance
problems.? Because there were insufficient
cases of moderate and severe TBI, the rela-
tion was modeled only for mild TBI cases.
Prior to conducting the conditional logistic
regression analysis, a power analysis using
a Pearson Chi-square Test for two propor-
tions was performed to ensure that there
was adequate power to detect an odds ratio
> 1.5. Results indicated that with the num-
ber of cases available, an odds ratio > 1.3
with 80 percent power could be detected.

RESULTS

Ninety-six percent of the study sub-
jects were males; 43.4 percent were Army,
20.1 percent were Air Force, 16.8 per-
cent were Marine Corps, and 19.7 percent
were Navy service members. Seventy-two

percent of the study subjects were younger
than 25 years old; 11.8 percent were 25-29,
13.5 percent were 30-39, and 2.4 percent
were 40 or older (Table 2).

Documented diagnoses of TBI

There were no statistically signifi-
cant differences between suicide cases and
matched controls regarding frequencies or

TABLE 2. Demographic and military
characteristics of study suicide cases,
active component, U.S. Armed Forces,
2001-2009

Suicide
No. %

Total 1,764 100
Service

Army 766 43.4

Navy 348 19.7

Marine Corps 296 16.8
Air Force 354 20.1
Sex

Male 1,696 96.1

Female 68 3.9
Age

<25 1,275 72.3
25-29 209 11.8
30-39 238 1355
40+ 42 2.4

MSMR Vol.19 No.2 February 2012



TABLE 3. TBI proportions by severity, gender, service, and age

TBI severity type (cases and controls)?

Severe Moderate Mild Unclassified None Total
Cases 5(0.3%) 25(1.4%) 97 (5.5%) 2 (0.1%) 1,635 (92.7%) 1,764
Controls 11 (0.2%) 84 (1.2%) 323 (4.6%) 14 (0.2%) 6,586 (93.8%) 7,018
TBI severity type and gender (cases)

Severe Moderate Mild Unclassified None Total
Male 5(0.3%) 24 (1.4%) 91 (5.4%) 2 (0.1%) 1,574 (92.8%) 1,696
Female 0 (0%) 1 (1.5%) 6 (8.8%) 0 (0%) 61 (89.7%) 68
TBI by severity type and service (cases)

Severe Moderate Mild Unclassified None Total
Army 1(0.1%) 13 (1.7%) 52 (6.8%) 2 (0.3%) 698 (91.1%) 766
Navy 2 (0.6%) 5(1.4%) 16 (4.6%) 0 (0%) 325 (93.4%) 348
Marine Corps 2 (0.7%) 3(1.0%) 15 (5.1%) 0 (0%) 276 (93.2%) 296
Air Force 0 (0%) 4(1.1%) 14 (4.0%) 0 (0%) 336 (95.0%) 354
TBI by severity type and age (cases)

Severe Moderate Mild Unclassified None Total
<25 3(0.2%) 14 (1.1%) 72 (5.7%) 2 (0.2%) 1,184 (92.9%) 1,275
25-29 1 (0.5%) 3(1.4%) 15 (7.2%) 0 (0%) 190 (90.9%) 209
30-39 1 (0.4%) 7 (2.9%) 9 (3.8%) 0 (0%) 221 (92.9%) 238
40+ 0 (0%) 1(24%) 1(2.4%) 0 (0%) 40 (95.2%) 42
aCases, n=1,764; Controls, n=7,018

types of TBIs (x2=4.9, p=not significant TABLE 4. Conditional logistic

[ns]). Seven percent of cases and six per-
cent of controls were diagnosed with TBIs.
The distributions of TBIs among suicide
cases according to TBI severity, gender, ser-
vice, and age are presented in Table 3.

Time between TBI diagnoses and suicides

Time in days between traumatic
brain injuries and suicides, by TBI sever-
ity, were: “mild” TBIs, n=97: mean=875
days, median=542 days; “moderate” TBIs,
n=25: mean=1,122 days, median=682 days;
and “severe” TBIs, n=5: mean=347 days,
median=149 days. The times between TBIs
and suicides across the TBI severity groups
were not statistically significantly different
(F [2, 124]=1.46, p = ns) (data not shown).

Associations with suicide mortality

There were not statistically significant
differences in the number of deployments
of cases (mean=1.3, SD=.77) and controls
(mean=1.3, SD=.80), F (1, 8,687)=.55, p
=.46; as such, the number of deployments
was not controlled in subsequent analy-
ses. During multivariate analyses that
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regression predicting suicide mortality

Odds ratio (95%
confidence interval)

1.1 (0.88 — 1.42)
1.6 (1.37 — 1. 80)
1.2 (0.92 — 1.45)

Effect

Mild TBI
Mood disorder
Alcohol dependence

PTSD 1.1 (0.75-1.73)
Partner relationship 2.0 (151 - 2.63)
problems - S .
Family circumstance

problems 2.0(1.25-3.04)

accounted for the effects of mood disor-
ders, alcohol dependence, PTSD, part-
ner relationship problems, and mild TBI,
mood disorders, partner relationship and
family circumstance problems, but not
mild TBI, were associated with increased
odds of suicide mortality (Table 4).

In a separate analysis, psychiatric co-
morbidities were positively associated
with increased odds of suicide mortal-
ity (x2=60.8, p <0.01); this analysis docu-
mented a monotonic increase in the odds
of suicide with increasing numbers of psy-
chiatric comorbidities (Table 5).

EDITORIAL COMMENT

The analyses conducted for this report
do not confirm that mild TBIs increase sui-
cide risk in active component members of
the U.S. military. The finding is contrary
to that of the only large population-based
study that has examined suicide risk in
relation to TBI across all levels of severity.*
The different findings regarding the rela-
tionship between mild TBI and suicide risk
may reflect important differences between
the underlying populations and settings
of the studies. For example, within civil-
ian populations, TBIs, in general, appear
to be associated with high risk behaviors
(e.g., fighting, alcohol abuse) and psycho-
pathology.”% However, within military
populations, TBIs may more commonly
be associated with injuries that occur dur-
ing training exercises or exposures to com-
bat. This distinction may have meaningful
implications. Among civilians, an associa-
tion between mild TBI and suicide might
be attributable to pre-existing personal-
ity characteristics and psychopathology
that increase or mediate suicide risk. Con-
versely, mild TBI among service mem-
bers may more often be attributable to
unpredictable events associated with mili-
tary training and combat. It is currently
believed that mild TBI typically resolves
within a few months; if so, absent pre-exist-
ing risk factors for suicide, mild TBI would
not be expected to increase suicide risk as
much among affected military members as
civilians.

TABLE 5. Number of psychiatric comorbidities and odds of suicide mortality

Effect

1 vs. No psychiatric diagnosis
2 vs. No psychiatric diagnosis
3 vs. No psychiatric diagnosis

Odds ratio (95% confidence interval)
15(1.3-17)
1.9(1.4-2.6)

6.4 (2.7 - 15.0)
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It is possible that some of the mild
TBI cases considered in this analysis died
by suicide after they left military service.
Although the majority of mild TBIs typi-
cally resolve within a matter of months
with proper treatment, it is estimated
that up to 20 percent of such cases do not
improve.”®* For individuals who do not
improve, the persistence of their impair-
ments may become more apparent over
time. It is conceivable that such awareness
in conjunction with other risk factors may
increase suicide propensity, potentially
accounting for longer latencies between
mild TBIs and suicides — which, in some
cases, may extend beyond the time of active
military service.

This report assessed the experiences of
actively serving military members; active
service members are monitored medically
and have ready access to resources that may
be less accessible to military service veter-
ans. In turn, suicide risk may increase after
military members leave service. In light of
the fact that most veterans do not seek care
in the VHA, Brenner and colleagues sug-
gested that veterans who receive care in the
VHA may represent a particularly vulner-
able group.® Additional research is needed
to clarify relationships between TBI and
suicide risk in various military-associated
groups (e.g., active duty, veterans seeking
care in the VHA, veterans not seeking care
in the VHA).

Our findings regarding psychiatric
problems in relation to suicide have clini-
cal implications. The finding of increasing
suicide risk with increasing psychiatric co-
morbidities is particularly noteworthy; for
example, service members with three psy-
chiatric diagnoses had six-times higher
suicide risk than service members without
psychiatric diagnoses. The findings sug-
gest the need for tailored interventions,
highlight the importance of thorough
assessments across multiple domains of
symptomatology, and are consistent with
The Army Health Promotion Risk Reduc-
tion Suicide Prevention Report’s call for
research to help determine the “order of
operations” for treatment of comorbid con-
ditions such as PTSD, TBI, and depression.”!
Findings of this report also document
that psychiatric problems increase risk
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for suicide, even though suicide attempt-
ers may have higher levels of psychiatric
diagnoses and comorbidities than suicide
completers. Additional research is needed
to characterize similarities and differences
in the natures and severities of psychiatric
problems among suicide attempters, sui-
cide completers, and non-suicidal controls.

The finding that partner relationship
problems increase risk of suicide is consis-
tent with descriptive data obtained through
retrospective examinations of character-
istics of military suicide decedents.*® The
finding underscores the importance of
clinical assessments of partner relation-
ship functioning and suggests targets for
intervention and preventive efforts. For
example, it may be prudent for clinicians
to assess service members’ intimate rela-
tionship functioning, even when not the
presenting problem, and to focus efforts
on facilitating competent resolution of
partner relationship problems where such
problems exist. Efforts of this kind may
potentially avert suicide crises associated
with partner relationship dysfunction and
dissolution.

There are limitations to the analyses
presented here that should be considered
when interpreting the results. For exam-
ple, the accuracy of psychiatric diagnoses
is unknown. However, the only alternate
source of population level psychiatric data
is the self-report screening data obtained
from post-deployment screenings. Given
the limitations of self-report screens ver-
sus the care with which military clinicians
are likely to assign psychiatric diagnoses,
together with our theoretically consistent
psychiatric findings, the ICD-9-CM codes
used for this research are likely to reflect
reasonable estimates of psychiatric prob-
lems. In addition, for this analysis, there
were insufficient numbers of moderate
and severe TBI cases to determine whether
more severe TBIs were associated with
increased suicide risk. Also, this analysis
did not examine functional and occupa-
tional impairments associated with mild
TBIs, which may be more closely tied to
suicide risk than TBI per se. Furthermore,
a longer follow-up period might have pro-
vided additional information about mild
TBI as a suicide risk factor.

As a final note, these findings might
be interpreted to suggest that the major-
ity of service members are resilient to
adverse effects potentially associated with
mild TBIs. In this regard, it should be
noted that the analyses conducted for this
report examined only one outcome; there
are a range of other potential problematic
outcomes that were not assessed. Caution
is warranted in interpreting the findings
beyond the limited scope of the analyses.
Clearly additional research is needed to
provide a more complete understanding
of relations among TBI and suicide among
active military members.

In summary, continuous wartime
operations in Afghanistan and Iraq over
the past decade have been associated with
increases in mild TBIs and suicides among
U.S. military members. The analyses con-
ducted for this report do not provide evi-
dence of increased suicide risk after mild
TBI in US military members. The find-
ings are informative and potentially use-
ful; however, further research regarding
the natures, clinical effects, and natural
courses of TBIs of various severities and
their associations, if any, with suicide risk
are indicated.
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Outpatient Encounters Associated with Diagnostic Codes for Migraine and Other
Types of Headaches, Active Component Service Members, 1998-2010

This analysis examines incidence rates, prevalences, and outpatient encoun-
ters for migraine and other headache syndromes among active compo-
nent members of the U.S. Armed Forces from 1998 through 2010. For both
migraine and other headache syndromes, incidence rates, prevalences, and
rates of outpatient encounters increased during the period. In 2010, 3.9 per-
cent of male service members and 11.3 percent of females had at least one
outpatient encounter for an episode of headache; rates were higher among
females than males. Among service members ever diagnosed with migraine,
3 percent of men and 6 percent of women had more than 10 encounters for
migraine; for other headache syndromes, the respective percentages were less
than 1 percent. The introduction of new ICD-9 codes during the period had
little effect on the coding practices for migraine, but did modestly affect the
coding practices for other headache syndromes.

igraine is a common disorder
marked by episodes of moder-
ate to severe headache (typi-

cally unilateral in adults); episodes are
often accompanied by other symptoms
such as nausea and vomiting, photopho-
bia, and sensitivity to movement. Migraine
headaches may be preceded by distur-
bances of perception (aura) involving the
senses of vision, hearing, or smell. Attacks
of migraine are often severe and may recur
frequently enough that they interfere with
activities of daily living; as such, migraines
can significantly degrade the military oper-
ational effectiveness of affected service
members.

It has been estimated that, among
adults in the United States, migraine affects
as many as 18 percent of women and 6
percent of men during their lifetimes.! A
previous MSMR report showed that 25.6
percent of all outpatient health care visits
for diagnoses categorized as “neurological
disorders” in the military health care sys-
tem from 1998-2010 were associated with
diagnoses of migraine in the primary (first
listed) diagnostic position of the health
record.? However, studies have shown that
most persons whose headache symptoms
fit the clinical case definition of migraine
have never been diagnosed with migraine
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by a physician and have used only over-
the-counter pain medications to treat their
symptoms.' The incidence and prevalence
of migraine among women are estimated
to be 3 to 5 times higher than among men.

Non-migraine headaches are also com-
mon. Most adults experience at least occa-
sional headaches and have learned both to
recognize them and to self-treat without
seeking help from a health care provider.
Following the introduction of a new set of
24 ICD-9-CM codes (339.xx) for “other
headache syndromes” (under the category
of “neurological disorders”) in late 2008,
8.7 percent of all military health care sys-
tem outpatient encounters for “neurologic
disorders” in 2010 were associated with
diagnoses of “other headache syndromes.”

This analysis examines the incidence,
prevalence, and health care burden of out-
patient care of active duty service members
associated with diagnoses of migraine and
other headache syndromes.

METHODS

The surveillance period encompassed
the 13 years from January 1, 1998 through
December 31, 2010. The surveillance pop-
ulation included all members of the active

component of the U.S. Armed Forces who
served any time during the surveillance
period. Outcomes of interest were outpa-
tient encounters for which “migraine” or
“other headache syndromes” (i.e., non-
migraine headaches) were recorded as
primary (first-listed) diagnoses on stan-
dardized records of care (hospitalizations
were not examined). Outpatient encoun-
ters of interest were identified from records
maintained in the Defense Medical Surveil-
lance System, an administrative database
that includes records of medical encoun-
ters of members of the U.S. Armed Forces
in military and civilian (reimbursed care)
treatment facilities.

Migraine diagnoses were defined as
conditions documented with any of the
forty-two 3-, 4-, and 5-digit diagnostic
codes included in ICD-9-CM disease cat-
egory 346 “migraine.” Diagnoses of other
headache syndromes (hereafter referred
to as “other headaches”) were defined as
conditions documented with any of the
twenty-eight 3-, 4-, and 5-digit ICD-9-CM
diagnostic codes that specify headache dis-
orders not classified under “migraine.”
These include 307.80 (psychogenic pain,
site unspecified), 307.81 (tension head-
ache), 310.2 (postconcussion syndrome),
784.0 (headache), and the twenty-four
codes (339.00 — 339.89) for “other head-
ache syndromes” introduced into the ICD-
9-CM system in late 2008.

Incident cases of migraine were
defined as individuals with at least one out-
patient encounter for which a migraine-
specific ICD-9-CM diagnostic code was
recorded as the primary (first-listed) diag-
nosis. The incidence date was the date of
the first such encounter. Individuals who
had received a diagnosis of migraine prior
to the surveillance period were included.
For incidence rate estimates, each affected
individual was counted as an incident case
of migraine only once during the surveil-
lance period. For purposes of estimating
period prevalences of and total outpatient
encounters (“health care burden”) associ-
ated with migraine, all migraine-specific
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outpatient encounters included.
Denominators for the calculation of inci-
dence rates and outpatient encounters of
migraine were based on total person-years
(p-yrs) of service in the active compo-
nent minus p-yrs during deployment. For
period prevalence rates, the denominator
was the number of active component ser-
vice members on active duty at the begin-
ning of each year.

All service members who had at least
one outpatient encounter for migraine
considered “migraine patients.”
Migraine patients were excluded from
estimates of incidence and prevalence of
“other headaches.”

Incident cases of “other headaches”
were defined as individuals who were not
migraine patients (per definition above)
and had at least one outpatient encounter
for which any one of the ICD-9-CM codes
indicative of “other headaches” was the pri-
mary (first-listed) diagnosis. The incidence
date was the date of the first such encoun-
ter. Individuals who had received a diagno-
sis of “other headaches” or migraine prior
to the surveillance period were included.
For incidence rate estimates, each affected
individual was counted as an incident case
only once during the surveillance period.
For purposes of estimating period preva-
lences of and outpatient care (“health care
burden”) associated with “other head-
aches,” all such outpatient encounters were
included. Denominators for the calculation
of rates of “other headaches” were calcu-
lated like those for migraine.

In a separate analysis of the relation-
ship between migraine and “other head-
aches,” the health records of all “migraine
patients” were examined to determine the
frequencies of encounters for “other head-
aches” before and after incident diagnoses
of migraine.

were

were

RESULTS

Migraine

During the 13-year surveillance
period, there were 514,192 outpatient
encounters of active component mem-
bers with “migraine” as the primary (first-
listed) diagnosis (Table 1). The annual
number of such encounters rose 127
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percent from 1998 (24,609 visits) through
2010 (55,786 visits). Over the entire period,
the increase in numbers of annual encoun-
ters for migraine was steady except for
slight decreases in 2005 and 2006 (Figure 1);
of note, however, annual rates of incident
diagnoses fell from 1998 (107.9 incident
cases per 10,000 p-yrs) through 2001 (91.0
cases per 10,000 p-yrs) and then increased
modestly through 2010 (129.4 cases per
10,000 p-yrs). The rate in 2010 was 42 per-
cent higher than the lowest annual inci-
dence rate (2001) of the period (Figure 1).
The overall incidence rate of migraine
was more than three times higher among
females (332.8 cases per 10,000 p-yrs) than
males (73.4 cases per 10,000 p-yrs). Among
females, age-group-specific incidence rates

sharply declined with increasing age. Simi-
larly,among males, the lowest incidence rate
affected the oldest age group (>44 years); in
contrast to females, however, among males,
rates were fairly similar across age groups
other than the oldest (Table 1).

In general, period prevalences of
migraine by year (the number of individ-
uals with at least one migraine encounter
during each calendar year per 10,000 pop-
ulation) increased during the surveillance
period. For example, among both males and
females, period prevalences were markedly
higher in 2010 than in 1998 (period preva-
lences, 1998 versus 2010: males, 66.7 versus
123.4 per 10,000; change, +84.9%; females,
345.9 versus 600.5 per 10,000; change,
+73.6%) (Figure 2).

TABLE 1. Numbers and rates of encounters and incident cases of migraine and “other
headaches” by gender, age, and service, active component, U.S. Armed Forces, 1998-

2010

No. of encounters 1998-2010

Males All ages
17-24

25-34

35-44

>44

All ages
17-24

25-34

35-44

>44

Incident cases 1998-2010

Males All ages
17-24

25-34

35-44

>44

All ages
17-24

25-34

35-44

>44

All services
Army

Air Force
Coast Guard
Marine Corps
Navy

All services
Army

Air Force
Coast Guard
Marine Corps
Navy

Females

Females

Males

Females

“Other headache”

Migraine .

diagnoses
No. Rate No. Rate
259,451 180.7 444,378 325.8
82,651 146.8 197,542 364.3
99,491 192.3 151,709 311.5
66,934 219.1 81,644 284.5
10,375 207.4 13,483 283.3
254,741 1,016.4 153,264 758.2
94,471 846.5 84,260 898.0
102,311  1,135.0 46,570 664.0
49,620  1,199.9 18,759 584.5
8,339  1,105.8 3,675 604.1
No. Rate No. Rate
103,055 73.4 258,719 194.3
40,350 72.5 126,739 236.5
37,210 73.9 81,744 172.8
22,061 74.8 43,190 156.2
3,434 70.9 7,046 153.2
75,363 332.8 92,270 518.5
36,849 350.0 54,915 627.6
26,114 330.2 25,849 437.5
10,676 300.0 9,770 371.1
1,724 265.5 1,736 344.6
103,055 73.4 258,719 194.3
41,315 89.6 113,782 262.5
26,722 78.8 56,506 177.4
2,314 53.8 5,648 137.2
10,461 53.1 30,893 162.2
22,243 61.2 51,890 149.2
75,363 332.8 92,270 518.5
28,216 369.0 38,975 653.3
25,366 340.1 26,774 474.4
1,267 242.7 1,433 329.1
3,036 236.9 5,114 458.7
17,478 304.8 19,974 431.0
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In addition, rates of total migraine-
related outpatient encounters markedly
increased during the period. For example,
among both males and females, rates of
total outpatient encounters for migraine
more than doubled from 1998 to 2010
(annual rates of outpatient encounters for
migraine, 1998 - 2010: males: 106.5 - 276.1
per 10,000 p-yrs; females, 600.0 - 1,366.6
per 10,000 p-yrs) (Figure 2).

Among the Services, the highest over-
all incidence rates were among members of
the Army and Air Force; and between these
Services, among both males and females,
overall incidence rates were higher among
Army than Air Force members (Table 1). Of
note, however, the differences in incidence
rates between Army and Air Force mem-
bers - both males and females — markedly
increased after 2004. As a result, for exam-
ple, incidence rates were higher among
women in the Army than those in the Air
Force by 8.5 percent overall but 34.9 per-
cent in calendar year 2010; similarly, inci-
dence rates were higher among men in the
Army than those in the Air Force by 13.7
percent overall but 80.5 percent in 2010
(data not shown).

Among the 103,058 men who ever
received a diagnosis of migraine, 59,215
(57.5%) had only one migraine-specific
outpatient encounter. The overall average
number of migraine encounters among
affected men was 2.5; however, approxi-
mately 3 percent (n=3,050) of all affected

TABLE 2. Numbers of encounters for “migraine” and “other headaches,” by gender,
active component, U.S. Armed Forces, 1998-2010

Migraine patients’ migraine encounters

No. of Cumulative percentage
Males
persons of all encounters
59,215 22.8
40,793 77.8
2,283 90.1
471 94.5
296 100.0
No. of Cumulative percentage
Females
persons of all encounters
34,813 13.7
36,176 67.6
3,268 85.7
681 92.2
429 100.0

men had more than 10 encounters each
for migraine (Table 2). Among the 75,367
women who ever received a diagnosis of
migraine, 34,813 (46.2%) had only one
migraine-specific outpatient encounter.
The overall average number of migraine
encounters among affected women was
3.4; however, approximately 6 percent
(n=4,378) of all affected women had more
than 10 outpatient encounters each for
migraine (Table 2).

“Migraine unspecified” (ICD-9-CM
code: 346.9) was reported as the diagno-
sis for nearly two-thirds (62.3%) of the
514,192 outpatient encounters in which

FIGURE 1. Incidence rates of migraine clinic encounters by gender and numbers of
migraine encounters, active component, U.S. Armed Forces, 1998-2010
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2008 2009 2010

Encounters for patients with only
“other headaches”

No. of No. of  Cumulative percentage
encounters persons of all encounters
1 182,481 41.1
2-10 73,992 90.5
11-20 1,684 95.8
21-30 338 97.6
Over 30 227 100.0
No. of No. of  Cumulative percentage
encounters persons of all encounters
1 61,405 40.1
2-10 30,548 96.6
11-20 265 98.9
21-30 34 99.4
Over 30 20 100.0

migraine was the primary diagnosis. Diag-
noses of “migraine without aura” (ICD-
9-CM code: 346.1) and “migraine with
aura” (ICD-9-CM code: 346.0) accounted
for an additional 17.0 percent and 12.2 per-
cent, respectively, of all migraine-specific
outpatient encounters. Of interest, the 30
migraine-specific ICD-9-CM codes added
to the category of “migraine” (ICD-9-CM
code: 346) in 2008 accounted for only 0.5
percent of all migraine diagnoses during
the 13 year surveillance period and only 2.7
percent of all migraine diagnoses in calen-
dar year 2010 (data not shown).

“Other headaches”

During the surveillance period, there
were 597,642 outpatient encounters with
primary diagnoses of “other headaches”
among active component service mem-
bers who had never been diagnosed with
“migraine.” The annual number of such
encounters declined by 13 percent from
1998 (n=39,024) through 2005 (n=33,877)
and then sharply increased through 2010
(n=75,643); as such, the number of encoun-
ters in 2010 was 123 percent higher than in
2005 (Figure 3).

There was a similar trend of decreas-
ing and then sharply rising rates of inci-
dent diagnoses of non-migraine headaches
during the period. Annual incidence rates
declined from 1998 (233.4 incident cases
per 10,000 p-yrs) through 2005 (194.0
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FIGURE 2. Annual prevalence rates and rates of encounters for “migraine,” by gender,
active component, U.S. Armed Forces, 1998-2010.
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cases per 10,000 p-yrs) and then increased
steadily through 2010 (302.4 cases per
10,000 p-yrs); as such, the rate in 2010 was
56 percent higher than in 2005 (Figure 3).
The overall incidence rate of “other
headaches” was much higher among
females (518.5 cases per 10,000 p-yrs)
than males (194.3 cases per 10,000 p-yrs).
Among both males and females, incidence
rates declined with increasing age (Table 1).
Estimated period prevalences (total
persons with at least one “other headache”
encounter per 10,000 population per year)
decreased from 1998 through 2005 and
then increased steadily through 2010. As
such, period prevalences were 78.5 percent
and 52.7 percent higher among males and
temales, respectively, in 2010 than 2005
(data not shown). Similarly, rates of all out-
patient encounters for “other headaches”
(per 10,000 p-yrs) rose from 1998 through
2010 among both males (231.7 in 1998 to
569.6 in 2010) and females (740.9 in 1998
to 1,041.5 in 2010) (data not shown).
Among the Services, the highest over-
all incidence rates of non-migraine head-
ache diagnoses were among Army and Air
Force members (Table 1). Among members
of these services, overall incidence rates
were much higher among both female
(37.7%) and male (29.3%) Army than Air
Force members (data not shown).
Of the 258,719 men who were diag-
nosed with a non-migraine (“other”)
headache and never a migraine, 182,481
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1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

(70.5%) had only one non-migraine head-
ache-related outpatient encounter during
the period. Among men diagnosed with
“other headaches” (but not migraine), the
average number of “other headache”-spe-
cific encounters was 1.7; fewer than 1 per-
cent (n=2,249) had more than 10 “other
headache”-specific encounters (Table 2).
Of the 92,270 women who were diagnosed
with a non-migraine (“other”) headache
and never a migraine, 61,405 (66.5%) had
only one “other headache”-specific outpa-
tient encounter during the period. Among
women diagnosed with “other headaches”
(but not migraine), the average number
of encounters for “other headaches” was

1.7; fewer than 1 percent (n=319) had had
more than 10 “other headache”-specific
encounters (Table 2).

“Headache” (ICD-9-CM code: 784.0)
was reported as the diagnosis for approx-
imately three-fourths (73.3%) of the
597,642 encounters with “other” (non-
migraine)  headache-related  diagno-
ses as primary diagnoses. Diagnoses of
“postconcussion syndrome” (ICD-9-CM
code: 310.2), “tension headache” (ICD-
9-CM code: 307.81) and “other headache
syndromes” (ICD-9-CM code: 339.89)
accounted for an additional 10.2 percent,
8.9 percent, and 4.7 percent, respectively,
of all “other headache”-specific encoun-
ters (data not shown).

In 2008, 24 diagnostic codes were
added to the ICD-9-CM category of “other
headaches” (ICD-9-CM code: 339). These
new codes accounted for 6.9 percent of all
“other headache”-specific diagnoses dur-
ing the entire surveillance period but 29.0
percent of all such encounters in calendar
year 2010; “other headache syndromes”
(ICD-9-CM code: 339.89) accounted for
more than two-thirds (68%) of all uses of
the new “other headache”-specific codes
in 2010 (data not shown). Other new codes
that have been relatively frequently used
since 2008 specify post-traumatic head-
ache (ICD-9-CM code: 339.20-339.22)
(15% of new code use) and tension head-
ache (ICD-9-CM codes: 339.10-339.12)
(11% of new code use).

FIGURE 3. Incidence numbers and rates of “other headache” clinic encounters, by gender,
active component, U.S. Armed Forces,1998-2010.
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“Other headaches” among migraine patients

Of all men and women identified as
“migraine patients” during the surveil-
lance period, 62 percent (n=63,894) and
57 percent (n=42,918), respectively, had no
encounters for “other headaches” prior to
their first diagnoses of migraine. Similarly,
after their incident diagnoses of migraine,
63 percent (n=64,974) of men and 56 per-
cent (n=42,138) of women had no sub-
sequent diagnoses of “other headaches”
(Table 3). Although most migraine patients
were not diagnosed with “other headaches”
before or after their migraine diagnoses,
migraine patients did account for 372,976
outpatient encounters for “other head-
aches” during the surveillance period.

Outpatient health care burdens for headache
syndromes (migraine plus “other headaches”)

During the period, “migraine patients”
accounted for 514,192 migraine-specific
and 372,976 “other headache”-related out-
patient encounters. In addition, service
members who were never diagnosed with
migraine accounted for 597,642 outpatient
encounters for “other headaches” Dur-
ing the entire period, migraine and other
headaches accounted for 1,484,810 out-
patient encounters; and during calendar
year 2010 alone, migraine and “other head-
aches” accounted for 160,916 outpatient
encounters. In 2010, headache syndromes
accounted for approximately 8 of every
1,000 outpatient encounters of U.S. ser-
vice members in the U.S. Military Health
System.

EDITORIAL COMMENT

This analysis documented increasing
rates of incidence, annual prevalence, and
annual numbers of outpatient encounters
for migraine among U.S. military mem-
bers during the period 1998-2010. Rates
among females were 3- to 4-times higher
than among males. Appreciable numbers
of service members (more than 3,000 males
and 4,000 females) had more than ten out-
patient encounters associated with primary
diagnoses of migraine during the period.
The most frequently recorded migraine
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TABLE 3. Numbers of encounters for “other headaches” among migraine patients
before and after their initial diagnosis of migraine, by gender, active component, U.S.

Armed Forces, 2011
Before 1st migraine

Cumulative
No. of
percentage of all
persons
encounters
Males 63,894
19,903 21.7
18,603 88.0
659 100.0
Females 42,918
16,723 24.5
15,504 95.3
218 100.0

diagnoses were “migraine unspecified”
(ICD-9-CM code: 346.9), “migraine with-
out aura” (ICD-9-CM code: 346.1) and
“migraine with aura” (ICD-9-CM code:
346.0), together accounting for 91.5 percent
of all migraine diagnoses. The addition of
30 new ICD-9-CM codes to the category of
“migraine” (ICD-9-CM code: 346) in 2008
had little apparent impact on the increasing
frequency of migraine diagnoses.

For “other headaches” there were also
overall increases in the rates of incidence,
annual prevalence, and annual numbers of
outpatient encounters during the surveil-
lance period. Female rates were over twice
as high as those among males. Repeated
“other headaches” encounters were not as
common as was the case with migraine,
but there were still over 2,000 males and
over 300 females who had more than ten
encounters for “other headaches” dur-
ing the surveillance period. The introduc-
tion in 2008 of 24 new ICD-9-CM codes
for “other headaches” resulted in subse-
quent changes in the relative proportions
of the most frequently recorded diagnostic
codes. The relatively non-specific diagno-
ses of “headache” (ICD-9-CM code: 784.0,
an older code) and of “other headache syn-
dromes” (ICD-9-CM code: 339.89, a new
code) predominated and accounted for 75
percent of “other headaches” recorded in
2010. A pattern of increasing use of new
codes for “post-traumatic headache” and
“tension headache” were accompanied by
drops in the frequency of use of the older
codes for “post-concussion syndrome” and
“tension headache.”

After 1st migraine

No. of "other Cumulative
B No. of
headaches percentage of all
persons
encounters encounters
0 64,974
1 17,508 15.0
2-10 18,915 73.2
Over 10 1,657 100.0
0 42,138
1 14,692 158
2-10 17,442 80.1
Over 10 1,097 100.0

In light of published estimates of prev-
alences of migraine in the U.S. general pop-
ulation, the results of this study suggest a
significant underestimate of the incidence
and prevalence of migraine in U.S. military
members. For example, period prevalence
estimates of migraine in this study are not
estimates of lifetime prevalence but rather
of prevalence during military service. Also,
this study relied upon diagnoses recorded
during outpatient encounters. Clinicians
may be reluctant to record a specific diag-
nosis of migraine in the absence of a patient
history that satisfies the consensus clinical
case definition. Even among patients in this
study who were diagnosed with migraine,
more than half of them had only one visit
in which that diagnosis was recorded. If
patients with mild forms of migraine are
not initially diagnosed with migraine but
obtain satisfactory relief from their symp-
toms and do not return for follow-up care,
then the specific diagnosis of migraine may
not be documented. The literature indicates
that most patients with migraine are never
given “migraine” diagnoses by a physician;
if so, it is likely that the same shortfall in
case ascertainment applies to the military
health care system."”

This study showed that it was com-
mon for eventual “migraine patients” to
have numerous visits for “other headaches”
before their first migraine encounters. It is
likely that a methodical, case-finding sur-
vey of service members would disclose
many migraine patients — perhaps a major-
ity — for whom that specific diagnosis does
not appear in their health care records.
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Factors that result in underestimates of
the incidence and prevalence of migraine
among military members may similarly
affect estimates of the incidence and preva-
lence of “other headaches.”

In 2010, 1.2 percent of active compo-
nent male service members and 6.0 percent
of females had outpatient encounters for
migraine; an additional 2.7 percent of males
and 5.3 percent of females had encounters
for “other headaches.” Together, these data
document that 3.9 percent of male ser-
vice members and 11.3 percent of female
service members had at least one outpa-
tient encounter for an episode of headache
(migraine or “other headaches”) in 2010.
These proportions for 2010 are the high-
est since the beginning of the surveillance
period in 1998.

The ratio of the migraine incidence
rate among females to the rate among
males during the entire surveillance period
was 4.5, a figure consistent with the pub-
lished literature. However, that ratio
steadily declined from 2004 (ratio of 4.9)
through 2010, when the ratio of 3.9 was
the lowest in the entire period. A similar
trend was apparent for the female to male
ratio of annual prevalence rates (2004 ratio
5.7; 2010 ratio 4.9). The changes in these
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female to male ratios were taking place
during a period when both incidence and
prevalence rates of migraine were steadily
rising among both females and males.
Previous studies have found associations
between the incidence of migraine and
other headache symptoms and deployment
to southwest Asia. Factors that appeared
to be associated with increased incidence
of migraine or other headache disor-
ders included deployment itself as well as
diagnoses of concussion, anxiety disorder
(including post-traumatic stress disorder),
and depression.*>® It is also worth not-
ing that the post-deployment screening of
service members for mild traumatic brain
injury has become more thorough and sys-
tematic in recent years. It is plausible that
enhanced scrutiny of service members fol-
lowing their return from the combat zones
of southwest Asia has resulted in the iden-
tification and health care follow-up of
increasing numbers of service members
who might otherwise not have been diag-
nosed with specific headache syndromes
such as migraine and “other headaches.”
Lastly, this analysis demonstrates that
almost one percent of all outpatient care
in the military health care system result in
primary diagnoses of headache syndrome.

Moreover, about 4 percent of all ser-
vice members had at least one outpatient
encounter for a headache syndrome in
2010. The burdens of health care and lost
duty time associated with headache are
substantial.
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Medical Evacuations from Operation Iraqi Freedom/Operation New Dawn, Active

and Reserve Components, U.S. Armed Forces, 2003-2011

From January 2003 to December 2011, over 50,000 service members were
medically evacuated from the Operation Iraqi Freedom (OIF)/Operation
New Dawn (OND) theater of combat operations to a medical treatment facil-
ity outside of theater. During the period, the numbers and underlying causes
of medical evacuations sharply varied in relation to the numbers of deployed
service members and the natures of ongoing military operations. There were
nearly five times as many medical evacuations for disease and non-battle
injuries than for battle-related conditions. The majority of medical evacua-
tions (87%) occurred among males; the major causes of medical evacuations
differed among male and female deployers. Based on these findings, force
health protection policies and practices should be tailored to the characteris-
tics of the deployed force and the nature of the military operation.

rom March 2003 to December 2011,
:]E‘over 2 million U.S. service members

deployed one or more times in sup-
port of military operations in southwest
Asia. In Iraq, Operations Iraqi Freedom
(OIF) and New Dawn (OND) occurred
sequentially — from 19 March 2003 through
31 August 2010 and 1 September 2010
through 31 December 2011, respectively.

In wartime theaters of operations such
as Iraq, most medical care is provided by
deployed military medical personnel; how-
ever, some injuries and illnesses require
medical management outside the opera-
tional theater. In such cases, affected indi-
viduals are usually transported by air to a
fixed military medical facility in Europe
or the United States. At the fixed facility,
they receive the specialized, technically
advanced, and/or prolonged diagnos-
tic, therapeutic, and rehabilitation care
required.

Medical air transports (“medical evac-
uations”) are costly and generally indicative
of serious medical conditions. Some seri-
ous medical conditions are directly related
to participation in or support of combat
operations (e.g., battle wounds); many oth-
ers are unrelated to combat and may be
preventable. The objectives of this report
are to compare the natures, numbers, and
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trends of conditions for which male and
female military members were medically
evacuated from the OIF/OND theater dur-
ing the entire campaign.

METHODS

The surveillance period was 1 January
2003 to 31 December 2011. The surveil-
lance population included all members of
the active and reserve components of the
U.S. Army, Navy, Air Force, Marine Corps,
and Coast Guard who were evacuated dur-
ing the surveillance period from the OIF/
OND theater of the US. Central Com-
mand (CENTCOM) area of responsibil-
ity (AOR) to a medical treatment facility
outside the CENTCOM AOR. Evacuations
were included in analyses if the affected
service member had at least one inpatient
or outpatient medical encounter in a per-
manent military medical facility in the U.S.
or Europe within ten days after the evacu-
ation date. Records of all medical evacua-
tions conducted by the U.S. Transportation
Command (TRANSCOM) are routinely
provided for health surveillance purposes
to the Armed Forces Health Surveillance
Center (AFHSC) via the Office of the Assis-
tant Secretary of Defense for Health Affairs.

Medical evacuations included in the
analyses were classified by the causes and
natures of the precipitating medical con-
ditions (based on information reported in
relevant evacuation and medical encoun-
ter records). First, all medical conditions
that resulted in evacuations were classi-
fied as “battle injuries” or “non-battle inju-
ries and illnesses” (based on entries in an
indicator field of the TRANSCOM evacu-
ation record). Evacuations due to non-bat-
tle injuries and illnesses were sub-classified
into 18 illness/injury categories based on
International Classification of Diseases
(ICD-9-CM) diagnostic codes reported on
records of medical encounters after evacu-
ation. For this purpose, all records of hospi-
talizations and ambulatory visits from five
days prior to ten days after the reported date
of each medical evacuation were identified.
In most cases, the primary (first-listed)
diagnosis for either a hospitalization (if one
occurred) or the earliest ambulatory visit
after evacuation was considered indicative
of the condition responsible for the evacu-
ation. However, if the first-listed diagnos-
tic code specified the external cause (rather
that the nature) of an injury (ICD-9-CM E-
code) or an encounter for something other
than a current illness or injury (e.g., obser-
vation, medical examination, vaccination
[V-code]), then secondary diagnoses that
specified illnesses and injuries (ICD-9-CM
001-999) were considered the likely reasons
for the subject evacuations.

RESULTS

During the nearly nine-year period of
the OIF/OND campaign, 50,634 medical
evacuations of service members from OIF/
OND were followed by at least one medical
encounter in a fixed medical facility out-
side the operational theater. Overall, nearly
seven times more males (n=44,258) than
females (n=6,376) were medically evacu-
ated (Table 1).

Of all medical evacuations, 17.7 per-
cent were considered battle injury-related
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FIGURE 1. Medical evacuations of U.S.service members from OIF/OND, by month, January 2003- December 2011
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(Table 1). Not surprisingly, the numbers
of evacuations for battle injuries varied in
relation to the number of deployed service
members (e.g., during troop surges com-
pared to other periods) and the natures,
locations, and intensities of ongoing com-
bat operations (Figure 1). For example,

there were spikes in battle-related evacua-
tions from OIF/OND in April 2003, April
2004, and November 2004 and another rise
in April-May 2007 (Figure 1).

During every month of the nine year
period, there were more medical evacua-
tions for disease and non-battle injuries than

TABLE 1. Numbers and proportions of medical evacuations from OIF/OND by major
categories of illnesses and injuries, January 2003-December 2011

Diagnostic category (ICD-9-CM)

Battle injury (from TRAC2ES records)
Musculoskeletal system (710-739)
Non-battle injury and poisoning (800-999)
Mental disorders (290-319)

Signs, symptoms, ill-defined conditions (780-799)

Nervous system (320-389)

Digestive system (520-579)

Genitourinary system (580-629, except breast)
Circulatory system (390-459)

Other (V01-V82, except pregnancy-related)
Neoplasms (140-239)

Skin and subcutaneous tissue (680-709)
Respiratory system (460-519)

Infectious and parasitic diseases (001-139)
Endocrine, nutrition, immunity (240-279)
Breast disorders (610-611)

Pregnancy and childbirth (630-679, relevant V codes)

Congenital anomalies (740-759)
Hematologic disorders (280-289)
Totals

February 2012 Vol. 19 No.2 M SMR

Total Total male  Total female
No. % No. % No. %
8,944 17.7 8,764 19.8 180 2.8
8,257 16.3 7,370 16.7 887 13.9
7,542 149 6,957 15.7 585 9.2
5892 11.6 4,942 11.2 950 14.9
5,065 10.0 4,181 94 884 13.9
2,684 53 2375 54 309 4.8
2592 51 2302 52 290 45
1,794 35 1,252 2.8 542 85
1512 3.0 1,384 3.1 128 2.0
1,062 2.1 880 2.0 182 29
1,006 2.0 755 1.7 251 3.9

980 1.9 842 1.9 138 2.2

882 1.7 730 1.6 152 24

SSRGS 686 1.6 67 1.1

616 1.2 491 1.1 125 2.0
502 1.0 117 0.3 385 6.0
268 0.5 0 0.0 268 4.2

161 0.3 143 0.3 18 0.3
122 0.2 87 0.2 35 0.5

50,634 44,258 6,376

for battle-related injuries; overall during the
period, there were nearly five times as many
medical evacuations for non-battle as for
battle-related conditions (Table 1, Figure 1).

During the surveillance period, four
categories of illnesses and non-battle inju-
ries accounted for a majority (52.8%) of
all evacuations. Musculoskeletal disor-
ders, primarily affecting the back and knee,
accounted for approximately one of every
six (16.3%) evacuations; non-battle inju-
ries, primarily sprains and fractures of
extremities, accounted for approximately
one of seven (14.9%) evacuations; men-
tal disorders, most frequently adjustment
reactions, mood disorders, anxiety disor-
ders, and post-traumatic stress disorder
(PTSD), accounted for approximately one
of nine (11.6%) evacuations; and “signs,
symptoms and ill-defined conditions”
(more than one-fourth related to the respi-
ratory system) accounted for one of ten
(10.0%) evacuations (Table 1).

There were differences in the con-
ditions that resulted in medical evacua-
tions of male and female deployers. Of all
medical evacuations of males throughout
the period (n=44,258), the most frequent
causes were battle injuries (19.8%), mus-
culoskeletal disorders (16.7%), non-bat-
tle injuries (15.7%), and mental disorders
(11.2%). In contrast, the most frequent
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FIGURE 2. Proportions of medical evacuations, by major categories of illness/injury (ICD-9-CM), by gender, OIF/OND, U.S. Armed Forces,
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causes of medical evacuations of females
during the period (n=6,376) were mental
disorders (14.9%), musculoskeletal dis-
orders (13.9%), “signs, symptoms, and
ill-defined conditions” (13.9%), and non-
battle injuries (9.2%) (Table 1, Figure 2).
Among both males and females,
“adjustment reaction” was the most fre-
quent specific diagnosis (3-digit diagnosis
code of ICD-9-CM) during initial medical
encounters after evacuations. “Adjustment
reactions” accounted for relatively more
of the total evacuations of females (n=370;
5.8%) than males (n=2,000; 4.5%). Among
males, back and joint-related conditions -
specifically, “intervertebral disc disorders”
(n=1,609; 3.6%), “other and unspecified
disorders of joint” (e.g., knee problems)
(n=1,524; 3.4%), and “other and unspeci-
fied disorders of back” (n=1,196; 2.7%)
- were the second, third, and fourth most
frequent diagnoses among medical evac-
uees. The fifth most frequent diagnosis
among males was “symptoms involving the
respiratory system and other chest symp-
toms” (n=1,167; 2.6%) (data not shown).
Among females, “other disorders
of the breast” (n=340, 5.3%), “other and
unspecified disorders of joints” (e.g., knee
problems) (n=236, 3.7%), “episodic mood
disorders” (n=233, 3.7%), and “other
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symptoms involving the abdomen and pel-
vis” (n=195, 3.1%) were the next most fre-
quent diagnoses among medical evacuees
(data not shown).

Among OIF/OND male participants,
the proportion of medical evacuations
attributable to battle injuries declined from
approximately 29 percent in 2006 and 2007
to 5 percent in 2011 (Figure 3). In contrast,
the proportion of medical evacuations
attributable to mental disorders sharply
increased from 7.1 percent in 2003 to 20.9
percent in 2010 then declined slightly to
17.6 percent in 2011 (Figure 3).

Among female participants, the pro-
portion of medical evacuations attributable
to battle injuries remained low compared
to males with a peak at 5.5 percent in 2004
followed by a decrease to under 2 percent
from 2008 to 2011 (Figure 4). The relative
proportion of medical evacuations due to
mental disorders among females increased
sharply from 7.4 percent in 2003 to 26.6
percent in 2010 (Figure 4).

EDITORIAL COMMENT

A previous MSMR report estimated
that during a 12-month deployment to
combat operations in Iraq and Afghanistan,

Infectious/parasitic diseases

Ratio of proportions, male:female

- 1.0

- 0.0

Congenital anomalies
Hematologic disorders
Other

(except pregnancy-related)
Breast disorders

Endocrine, nutrition, immunity

approximately four percent of Army, two
percent of Marine Corps, and one per-
cent of the other services members were
medically evacuated for any reason.' The
relatively low likelihood of medical evac-
uation suggests that most deployers were
sufficiently healthy and fit, and received
the medical care in theater necessary, to
successfully complete their OIF/OND
assignments.

This analysis extends the findings of
previous reports on medical evacuations
from OIF/OND. It documents that the
numbers and underlying causes of medical
evacuations from OIF/OND sharply var-
ied in relation to the numbers of deployed
service members and the natures of ongo-
ing military operations. The report also
documents differences in the predominant
causes of medical evacuations among male
and female deployers.

The findings enforce the need to tailor
force health protection policies, training,
supplies, equipment, and practices based
on characteristics of the deployed force
(e.g., combat versus support; male versus
female) and the nature of the military oper-
ations (e.g., combat versus humanitarian
assistance).

There are limitations to the analysis
reported here that should be considered
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FIGURE 3. Proportions of medical evacuations for selected
diagnostic categories among males, OIF/OND, U.S. Armed
Forces, January 2003-December 2011
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FIGURE 4. Proportions of medical evacuations for selected
diagnostic categories among females, OIF/OND, U.S. Armed
Forces, January 2003-December 2011
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when interpreting the results. For example,
assessments of trends were based on num-
bers of medical evacuations per month or
year; as such, variations in the numbers
of deployed troops (i.e., the population at
risk of medical evacuation) over time were
not factored in the analysis. Because the
numbers of service members deployed to
OIF/OND significantly varied during the
period, trends of numbers of medical evac-
uations do not directly reflect changes in
other risk factors for medical evacuation
over time.

Also, direct comparisons of numbers
and proportions of medical evacuations
by cause, as between operational theaters
or between males and females, can be mis-
leading; for example, such comparisons do
not account for differences between the
groups in other characteristics (e.g., age,
grade, military occupation, locations, and
activities while deployed) that are signifi-
cant determinants of medical evacuation
risk. Also, for this report, most “causes” of
medical evacuations were estimated from
primary (first-listed) diagnoses that were
recorded during hospitalizations or initial
outpatient encounters after evacuation. In
some cases, clinical evaluations in fixed
medical treatment facilities after medical
evacuations may have “ruled out” serious
conditions that were clinically suspected in
the theater. For this analysis, the “causes”

February 2012 Vol. 19 No.2 M SMR

) 0

of such evacuations reflect diagnoses that
were determined after evaluations outside
of the theater rather than diagnoses - per-
haps of severe disease — that were clinically
suspected in the theater. To the extent that
this occurred, the “causes” of some medical
evacuations may seem surprisingly minor.

This reports documents that, through-
out OIF/OND (even during periods of the
most intense combat), most medical evac-
uations were not directly related to battle
injuries. Overall, approximately four of
every five medical evacuations were due
to illnesses and non-battle injuries; and of
these, more than one-half were due to mus-
culoskeletal disorders (16.3%), non-battle
injuries (14.9%), mental disorders (11.6%),
and “signs, symptoms, and ill-defined con-
ditions” (10.0%).

In addition, this report documents
that the proportions of medical evacua-
tions due to mental disorders and battle
injuries were not closely temporally related.
For example, since 2007 among both male
and female participants, the proportion of
medical evacuations due to battle injuries
sharply decreased while the proportion due
to mental disorders increased (Figures 3,
4). The recent increase in mental disorder-
related evacuations from Iraq may reflect,
at least in part, increased awareness of, con-
cern regarding, and health care resources
dedicated to detecting and clinically

2003 2004 2005 2006 2007 2008 2009 2010 2011

managing psychological, stress-related dis-
orders (e.g., PTSD, depression, suicide ide-
ation) among deployers.

In summary, during the entirety of the
campaign in Iraq, more than 50,000 U.S.
service members were medically evacuated.
Throughout the period, there were many
more medical evacuations for illnesses and
non-battle injuries than for battle injuries;
also, the major causes of medical evacu-
ations differed among male and female
deployers. Previous reports have docu-
mented that relatively large proportions
of service members who are evacuated for
illnesses (including musculoskeletal and
mental disorders) during deployments had
medical encounters for the same or closely
related conditions shortly before deploy-
ing.! Further analyses should identify con-
ditions among male and female service
members that are most likely to recur or
worsen during, and require medical evacu-
ation from, combat-related deployments.
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SurveillanceSnapshot:Medical Evacuationsfrom Operation EnduringFreedom(OEF),
Active and Reserve Components, U.S. Armed Forces, October 2001-December 2011

Medical evacuations? of U.S.service members from OEF (Afghanistan), by month, October 2001- December 2011
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aMethodology is the same as used for the medical evacuations from OIF/OND found on page 18.

From October 2001 to December 2011, there were 19,437 medical evacuations of service members from Operation Enduring
Freedom (OEF) that were followed by at least one medical encounter in a fixed medical facility outside the operational theater. Dur-
ing every month of the period, there were more medical evacuations for conditions not directly related to battle than for battle-related
injuries; overall, 23.4 percent of evacuations were considered battle injury-related. Total medical evacuations increased in 2009 fol-
lowing the surge in the number of service members deployed to Afghanistan. Since then, the numbers of evacuations per month have
remained higher than pre-surge numbers, particularly in non-battle-related evacuations. Battle-injury evacuations tended to increase
during the warmer months, presumably due to the impact of weather conditions on the natures, locations, and intensity of ongoing

combat operations. For example, there were spikes in battle-related evacuations from OEF in August 2009, June through October
2010, and June through September 2011.
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Surveillance Snapshot: Recurrent Medical Encounters Associated with Alcohol Abuse-
related Diagnostic Codes, Active Component, U.S. Armed Forces, 2001-2010

Number of recurrent cases among service members diagnosed with acute alcohol abuse by treatment
status, active component, U.S. Armed Forces, 2001-2010
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In October of 2011, the MSMR published a 10-year summary of diagnoses related to alcohol abuse and dependence which dem-
onstrated a gradual increase in both acute and chronic alcohol diagnoses over the past several years. In that report, approximately
21 percent of total incident acute alcohol diagnoses were considered “recurrent,” where a recurrent case was defined as “an indi-
vidual with three or more acute encounters each separated by at least 30 days but occurring within one year of the first of the three
diagnoses.”

Following publication of that report, clinicians from the Air Force’s Alcohol and Drug Abuse Prevention and Treatment (ADAPT)
expressed concern that the MSMRSs surveillance case definition for a recurrent alcohol diagnosis would misclassify an individual
undergoing counseling or other treatment for alcohol abuse as a recurrent case. In the Air Force, assessment and treatment visits for
alcohol abuse are coded using ICD-9-CM code 305.0 (“alcohol abuse”). An individual undergoing treatment for alcohol abuse may
have multiple encounters with this diagnostic code within one year.

In response, the MSMR re-evaluated all active component service members classified as recurrent cases (n=38,919) using a new
algorithm which assumed that recurrent cases with four or more encounters of alcohol abuse within a 42-day period were “likely
treatment-related” When this new algorithm was applied, 79 percent of cases previously classified as recurrent were “likely treat-
ment-related” (chart). The recurrent cases not considered treatment-related represent approximately 4 percent of total incident acute
alcohol diagnoses summarized in the October report.
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Deployment-related conditions of special surveillance interest, U.S. Armed Forces,
by month and service, January 2003 - January 2012 (data as of 23 February 2012)

Note: The numbers of OEF/OIF/OND deployment-associated conditions in this report differ from those previously published in the MSMR. The change
reflects an adjustment in the manner in which service members’ deployments were associated with OEF/OIF/OND. The net effect is to decrease the num-
bers of service members with the conditions of interest who could be identified as having deployed to OEF/OIF/OND.
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Reference: Armed Forces Health Surveillance Center. Motor vehicle-related deaths, U.S. Armed Forces, 2010. Medical Surveillance Monthly Report (MSMR). Mar 11;17(3):2-6.
Note: Death while deployed to/within 90 days of returning from OEF/OIF/OND. Excludes accidents involving military-owned/special use motor vehicles. Excludes individuals
medically evacuated from CENTCOM and/or hospitalized in Landstuhl, Germany within 10 days prior to death.
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Deployment-related conditions of special surveillance interest, U.S. Armed Forces,
by month and service, January 2003 - January 2011 (data as of 23 February 2012)

Note: The numbers of OEF/OIF/OND deployment-associated conditions in this report differ from those previously published in the MSMR. The change
reflects an adjustment in the manner in which service members’ deployments were associated with OEF/OIF/OND. The net effect is to decrease the num-

bers of service members with the conditions of interest who could be identified as having deployed to OEF/OIF/OND.
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alndicator diagnosis (one per individual) during a hospitalization or ambulatory visit while deployed to/within 30 days of returning from OEF/OIF/OND. (Includes in-theater medical
encounters from the Theater Medical Data Store [TMDS] and excludes 3,444 deployers who had at least one TBI-related medical encounter any time prior to OEF/OIF/OND).
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Reference: Isenbarger DW, Atwood JE, Scott PT, et al. Venous thromboembolism among United States soldiers deployed to Southwest Asia. Thromb Res.
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2006;117(4):379-83.

One diagnosis during a hospitalization or two or more ambulatory visits at least 7 days apart (one case per individual) while deployed to/within 90 days of returning from
OEF/OIF/OND.
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Deployment-related conditions of special surveillance interest, U.S. Armed Forces,
by month and service, January 2003 - January 2012 (data as of 23 February 2012)

Note: The numbers of OEF/OIF/OND deployment-associated conditions in this report differ from those previously published in the MSMR. The change
reflects an adjustment in the manner in which service members’ deployments were associated with OEF/OIF/OND. The net effect is to decrease the num-
bers of service members with the conditions of interest who could be identified as having deployed to OEF/OIF/OND.
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Reference: Army Medical Surveillance Activity. Deployment-related condition of special surveillance interest: amputations. Amputations of lower and upper extremities, U.S.
Armed Forces, 1990-2004. MSMR. Jan 2005;11(1):2-6.

andicator diagnosis (one per individual) during a hospitalization while deployed to/within 365 days of returning from OEF/OIF/OND.

Heterotopic ossification (ICD-9: 728.12, 728.13, 728.19)°
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Reference: Army Medical Surveillance Activity. Heterotopic ossification, active components, U.S. Armed Forces, 2002-2007. MSMR. Aug 2007; 14(5):7-9.
°One diagnosis during a hospitalization or two or more ambulatory visits at least 7 days apart (one case per individual) while deployed to/within 365 days of returning from OEF/
OIF/OND.
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Deployment-related conditions of special surveillance interest, U.S. Armed Forces,
by month and service, January 2003 - January 2012 (data as of 23 February 2012)

Note: The numbers of OEF/OIF/OND deployment-associated conditions in this report differ from those previously published in the MSMR. The change

reflects an adjustment in the manner in which service members’ deployments were associated with OEF/OIF/OND. The net effect is to decrease the num-
bers of service members with the conditions of interest who could be identified as having deployed to OEF/OIF/OND.

Severe acute pneumonia (ICD-9: 518.81, 518.82, 480-487, 786.09)2
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Reference: Army Medical Surveillance Activity. Deployment-related condition of special surveillance interest: severe acute pneumonia. Hospitalizations for acute respiratory failure

(ARF)/acute respiratory distress syndrome (ARDS) among participants in Operation Enduring Freedom/Operation Iragi Freedom, active components, U.S. Armed Forces, Janu-
ary 2003-November 2004. MSMR. Nov/Dec 2004;10(6):6-7.

“Indicator diagnosis (one per individual) during a hospitalization while deployed to/within 30 days of returning from OEF/OIF/OND.

Leishmaniasis (ICD-9: 085.0 to 085.9)°
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Reference: Army Medical Surveillance Activity. Deployment-related condition of special surveillance interest: leishmaniasis. Leishmaniasis among U.S. Armed Forces,
January 2003-November 2004. MSMR. Nov/Dec 2004;10(6):2-4.
bIndicator diagnosis (one per individual) during a hospitalization, ambulatory visit, and/or from a notifiable medical event during/after service in OEF/OIF/OND.
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