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least one inpatient or outpatient medical 
encounter in a permanent military medi-
cal facility in the U.S. or Europe from fi ve 
days prior to ten days aft er the evacua-
tion date. Records of all medical evacua-
tions conducted by the U.S. Transportation 
Command (TRANSCOM) are routinely 
collected for health surveillance purposes 
by the Armed Forces Health Surveillance 
Center (AFHSC). 

Medical evacuations included in the 
analyses were classifi ed 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-
fi ed as “battle injuries” or “non-battle inju-
ries and illnesses” (based on entries in an 
indicator fi eld of the TRANSCOM evacu-
ation record). Evacuations due to non-bat-
tle injuries and illnesses were sub-classifi ed 
into 18 illness/injury categories based on 
International Classifi cation of Diseases 
(ICD-9-CM) diagnostic codes reported 
on records of medical encounters aft er 
evacuation. 

For this purpose, all records of hospi-
talizations and ambulatory visits from fi ve 
days prior to ten days aft er the reported 
date of each medical evacuation were iden-
tifi ed. In most cases, the primary (fi rst-
listed) diagnosis for either a hospitalization 
(if one occurred) or the earliest ambula-
tory visit aft er evacuation was considered 
indicative of the condition responsible for 
the evacuation. However, if the fi rst-listed 
diagnostic code specifi ed the external 
cause (rather than the nature) of an injury 
(ICD-9-CM E-code) or an encounter for 
something other than a current illness or 
injury (e.g., observation, medical exami-
nation, vaccination [ICD-9-CM V-code]), 
then secondary diagnoses that specifi ed ill-
nesses and injuries (ICD-9-CM 001-999) 
were considered the likely reasons for the 
subject evacuations. 

Medical Evacuations from Afghanistan during Operation Enduring Freedom, Active 
and Reserve Components, U.S. Armed Forces, 7 October 2001-31 December 2012

from 7 October 2001 to 31 December 
2012, there were nearly 1.7 million 
deployments in support of Opera-

tion Enduring Freedom (OEF). In wartime 
theaters of operations such as Afghanistan, 
most medical care is provided by deployed 
military medical personnel; however, some 
injuries and illnesses require medical man-
agement outside the operational theater. 
In such cases, aff ected individuals are usu-
ally transported by air to a fi xed military 
medical facility in Europe or the United 
States. At the fi xed facility, they receive 
the specialized, technically advanced, and/
or prolonged diagnostic, therapeutic, and 
rehabilitation care required.

Medical air transports (“medical evac-
uations”) are costly and generally indica-
tive of serious medical conditions. Some 
serious conditions (e.g., battle wounds) are 
directly related to participation in or sup-
port of combat operations; however, many 
others are unrelated to combat and may be 
preventable. Th e objectives of this report 
are to compare the natures, numbers, 

From October 7, 2001 to 31 December 2012, over 20,000 service members 
were medically evacuated from the Operation Enduring Freedom (OEF) 
theater of combat operations to a medical treatment facility outside of the-
ater. During the period the numbers, rates, and underlying causes of medi-
cal evacuations sharply varied in relation to the natures of ongoing military 
operations. During every month of the period, medical evacuations for dis-
ease and non-battle injuries exceeded those for battle-related injuries. Th e 
majority of evacuations (88.7%) occurred among males; however, the rate of 
medical evacuations was 22 percent higher among females. Th e major causes 
of medical evacuations diff ered among male and female deployers; however, 
rates of battle injuries and mental health disorders increased in both sexes 
during the period. Rates of medical evacuations were highest among white, 
non-Hispanics, soldiers, and in service members in the reserve component, 
junior enlisted, and in combat-specifi c occupations. Most service members 
were discharged back to duty aft er medical evacuation. Th e fi ndings enforce 
the need to tailor force health protection policies and practices to the charac-
teristics of the deployed force and the nature of the military operation.

rates, and trends of conditions for which 
male and female military members were 
medically evacuated from the OEF theater 
from the start of the campaign through 31 
December 2012. 

M E T H O D S

Th e surveillance period was 7 October 
2001 to 31 December 2012. Th e 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 deployed as 
part of Operation Enduring Freedom. 
Th e outcomes of interest in this analysis 
refl ected individuals who were medically 
evacuated during the surveillance period 
from the OEF theater of the U.S. Central 
Command (CENTCOM) area of responsi-
bility (AOR) (i.e., Afghanistan) to a medical 
treatment facility outside the CENTCOM 
AOR. Evacuations were included in analy-
ses if the aff ected service member had at 
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hospital (codes: 7, 9, A-D, U), died (codes: 
8,G), discharged home (code: F), and 
other/unknown.

R E S U L T S

During the 11-year surveillance 
period, 23,719 medical evacuations of ser-
vice members from OEF were followed by 
at least one medical encounter in a fi xed 
medical facility outside the operational 
theater. Overall, there were more medical 
evacuations for battle injuries (n=5,647; 
23.8 percent of all evacuations; rate: 9.2 
per 1,000 deployed person-years [dp-yrs]) 
than for any other category of illnesses or 
injuries (Table 1). 

In general, numbers of evacuations 
for battle injuries varied in relation to the 
numbers of deployed service members; as 
such, numbers were generally higher dur-
ing troop surges than other periods. Also, 
both the numbers and rates of evacuations 

Denominators for rates of medical 
evacuations were calculated by determin-
ing the length of each individual’s deploy-
ment and summing the person-time of 
all deployers. If the deployment end date 
was missing, the end date was imputed 
based upon average deployment times per 
service. 

Th e disposition aft er each medical 
evacuation was determined from the dis-
position code associated with the medi-
cal encounter used for determining the 
category of the medical evacuation. Inpa-
tient disposition categories were: returned 
to duty (code: 01), transferred/discharged 
to other facility (codes: 02-04, 09, 21-28, 
43, 61-66), died (codes: 20, 30, 40-42, 50, 
51), separated from service (codes: 10-15), 
and other/unknown. Outpatient dispo-
sition categories were: released without 
limitation (code: 1), released with work/
duty limitation (code: 2), immediate refer-
ral (code: 4), sick at home/quarters (codes: 
3, S), admitted/transferred to civilian 

for battle injuries varied in relation to the 
natures, locations, and intensities of ongo-
ing combat operations (Figure 1). Th is was 
most evident in the increased rates of bat-
tle injury-related evacuations from OEF 
during the warm weather months of the 
years 2005 through 2012 (Figure 1).

During every month of the 11-year 
period, medical evacuations for disease 
and non-battle injuries exceeded those for 
battle-related injuries. Overall during the 
period, the rate of evacuations for disease 
and non-battle injuries was more than tri-
ple that of battle-related injuries (Table 1, 
Figure 1).

Over the entire period, four catego-
ries of illnesses and non-battle injuries 
accounted for half (50.3%) of all evacua-
tions. Musculoskeletal disorders, primarily 
aff ecting the back and knee, accounted for 
approximately one of every seven (14.4%) 
evacuations; non-battle injuries, primar-
ily sprains and fractures of extremities, 
accounted for approximately one of seven 

T A B L E  1 .  Numbers and rates (per 1,000 deployed person-years) of medical evacuations from Operation Enduring Freedom (OEF)-
Afghanistan by major categories of illnesses and injuries, 7 October 2001-31 December 2012

Total Males Females Rate Ratio Rate difference

Diagnostic category (ICD-9-CM) No. Rate No. Rate No. Rate Female:Male Female-Male

Battle injuries (from TRAC2ES records) 5,647 9.2 5,570 10.0 77 1.3 0.13 -8.7

Musculoskeletal system (710-739) 3,427 5.6 3,074 5.5 353 6.1 1.10 0.6

Non-battle injuries and poisonings (800-999) 3,398 5.5 3,159 5.7 239 4.1 0.73 -1.6

Mental disorders (290-319) 2,850 4.6 2,408 4.3 442 7.6 1.76 3.3

Signs, symptoms, ill-defi ned conditions (780-799) 2,265 3.7 1,856 3.3 409 7.0 2.11 3.7

Digestive system (520-579) 1,124 1.8 1,005 1.8 119 2.0 1.14 0.2

Nervous system (320-389) 1,105 1.8 959 1.7 146 2.5 1.46 0.8

Genitourinary system (580-629, except breast disorders) 1,028 1.7 800 1.4 228 3.9 2.73 2.5

Circulatory system (390-459) 735 1.2 675 1.2 60 1.0 0.85 -0.2

Respiratory system (460-519) 342 0.6 296 0.5 46 0.8 1.49 0.3

Neoplasms (140-239) 338 0.5 249 0.4 89 1.5 3.43 1.1

Skin and subcutaneous tissue (680-709) 309 0.5 269 0.5 40 0.7 1.43 0.2

Other (V01-V82, except pregnancy-related) 255 0.4 204 0.4 51 0.9 2.40 0.5

Infectious and parasitic diseases (001-139) 232 0.4 199 0.4 33 0.6 1.59 0.2

Endocrine, nutrition, immunity (240-279) 227 0.4 174 0.3 53 0.9 2.92 0.6

Breast disorders (610-611) 214 0.3 55 0.1 159 2.7 27.74 2.6

Pregnancy and childbirth (630-679, relevant V-codes) 103 0.2 . . 103 1.8 . .

Hematologic disorders (280-289) 70 0.1 50 0.1 20 0.3 3.84 0.3

Congenital anomalies (740-759) 50 0.1 44 0.1 6 0.1 1.31 0.0

Totals 23,719 38.5 21,046 37.7 2,673 46.0 1.22 8.2
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F I G U R E  1 .  Rates (per 1,000 deployed person-years) of medical evacuations of U.S. service members from Operation Enduring Freedom 
(OEF) - Afghanistan, by month, 7 October 2001-31 December 2012 

F I G U R E  2 .  Rates (per 1,000 deployed person-years) of 
medical evacuations for selected diagnostic categories among 
males, Operation Enduring Freedom (OEF) - Afghanistan, U.S. 
Armed Forces, 07 October 2001-31 December 2012

F I G U R E  3 .  Rates (per 1,000 deployed person-years) of 
medical evacuations for selected diagnostic categories among 
females, Operation Enduring Freedom (OEF) - Afghanistan, 
U.S. Armed Forces, 7 October 2001-31 December 2012
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(14.3%) evacuations; mental disorders, 
most frequently adjustment reactions, 
mood disorders, anxiety disorders, and 
post-traumatic stress disorder (PTSD), 
accounted for approximately one of eight 
(12.0%) evacuations; and “signs, symp-
toms, and ill-defi ned conditions” (more 
than one-fi ft h related to the respiratory 
system) accounted for approximately one 
of eleven (9.5%) evacuations (Table 1).

Demographic and military characteristics

Overall, nearly eight times as many 
males (n=21,046) as females (n=2,673) 
were medically evacuated; however, the 
rate of medical evacuations was 22.0 per-
cent higher among females (46.0 per 1,000 
dp-yrs) than males (37.7 per 1,000 dp-yrs) 
(Table 2). Of all medical evacuations of 
males throughout the period (n=21,046), 
the most frequent associated diagnoses 
were battle injuries (26.5%), non-battle 
injuries (15.0%), musculoskeletal dis-
orders (14.6%), and mental disorders 
(11.4%). In contrast, the most frequent 
diagnoses among evacuated females dur-
ing the period (n=2,673) were mental dis-
orders (16.5%), “signs, symptoms, and 
ill-defi ned conditions” (15.3%), musculo-
skeletal disorders (13.2%), and non-battle 
injuries (8.9%) (Table 1).

 Compared to females, males had 
higher rates of evacuations for battle inju-
ries (females:males, rate ratio [RR]: 0.13; 
rate diff erence [RD]: 8.7 per 1,000 dp-yrs), 
non-battle injuries/poisonings (RR: 0.73; 
RD: 1.6 per 1,000 dp-yrs), and disorders 
of the circulatory system (RR: 0.85; RD: 
0.2 per 1,000 dp-yrs). Females had higher 
evacuation rates for all other illness and 
injury categories. Th e largest relative dif-
ferences in evacuation rates among females 
versus males were for breast disorders (RR: 
27.74), hematologic disorders (RR: 3.84), 
and neoplasms (RR: 3.43); however, the 
largest absolute diff erences in evacuation 
rates among females compared to males 
were for “signs, symptoms, and ill-defi ned 
conditions” (RD: 3.7 per 1,000 dp-yrs) and 
mental disorders (RD: 3.3 per 10,00 dp-yrs) 
(Table 1).

Among OEF male participants, annual 
rates of medical evacuations attributable 

to battle injuries increased from a low of 
1.0 per 1,000 dp-yrs (n=47) in 2003 to a 
high of 16.2 per 1,000 dp-yrs (n=1,472) in 
2010 and then declined to 10.2 per 1,000 
dp-yrs (n=912) in 2012. Annual rates of 
medical evacuations attributable to men-
tal disorders more than tripled from 2003 
(1.9 per 1,000 dp-yrs) to 2007 (7.0 per 
1,000 dp-yrs), then remained relatively 
stable from 2008 to 2012 (range, annual 
rates, 2008-12: 4.7 to 6.3 per 1,000 dp-
yrs). Evacuation rates for musculoskeletal 
disorders, non-battle injuries/poisonings, 
“signs, symptoms, ill-defi ned conditions,” 
and genitourinary disorders generally 
increased from 2001 to 2007 and then 
decreased through 2012 (Figure 2).

Among female OEF participants, 
annual rates of medical evacuations due 
to mental disorders were variable from 
2001 to 2009, and then steadily increased 
through 2012 (24.2 per 1,000 dp-yrs). Over 
the period, relatively few females required 
medical evacuations for battle injuries; 
annual numbers of battle injury-related 
evacuations of females ranged from zero 
(in 2001 and 2003) to 22 in 2012. Annual 
evacuation rates among females for non-
battle injuries/poisonings, musculoskele-
tal disorders, “signs, symptoms, ill-defi ned 
conditions,” disorders of the genitourinary 
system, and breast disorders increased 
from 2001 to 2007 and then decreased 
through 2012 (Figure 3). 

Overall, medical evacuation rates were 
higher among white, non-Hispanics (40.7 
per 1,000 dp-yrs) and lower among Asian/
Pacifi c Islanders (24.6 per 1,000 dp-yrs) 
than among deployers of other racial/ethnic 
identities. In relation to age, overall evacu-
ation rates were lowest among the youngest 
(<20 years: 25.2 per 1,000 dp-yrs), highest 
among the oldest (≥45 years: 58.0 per 1,000 
dp-yrs), and intermediate and fairly simi-
lar across age groups from 20 to 44 years 
old (range, age group-specifi c rates, 20-44 
years: 36.6 to 41.9). Compared to their 
respective counterparts, rates of evacuation 
were higher among deployers who were in 
the Army or Marine Corps, in the reserve 
component, junior enlisted, and in combat-
specifi c or armor/motor transport occupa-
tions (Table 2).

T A B L E  2 .  Number and rate (per 1,000 
deployed person-years) of medical 
evacuations from Operation Enduring 
Freedom (OEF) - Afghanistan by 
demographic and military characteristics, 
7 Oct 2001-31 Dec 2012

No. Rate
Total 23,719 38.5
Sex
 Male  21,046 37.7
 Female  2,673 46.0
Race/ethnicity
 White, non-Hispanic 16,780 40.7
 Black, non-Hispanic  3,312 37.1
 Hispanic 2,197 34.3
 Asian/Pacifi c Islander 580 24.6
 Other/Unknown  850 31.6
Age
 <20 810 25.2
 20-24  8,626 38.3
 25-29  5,384 38.9
 30-34  3,194 37.3
 35-39  2,491 36.6
 40-44   1,690 41.9
 45+   1,524 58.0
Service
 Army 17,440 49.9
 Navy  960 11.0
 Air Force   2,167 23.2
 Marine Corps   3,149 36.9
 Coast Guard   3 48.6
Component
 Active 17,877 36.6
 Reserve/Guard   5,842 46.1
Rank
 Junior enlisted 12,074 41.3
 Senior enlisted   9,145 39.7
 Junior offi cer   1,546 25.6
 Senior offi cer  954 29.4
Occupation
 Combat-specifi ca   8,266 57.4
 Armor/motor transport   1,483 52.2
 Repair/engineering   4,551 28.0
 Comm/intel   4,359 33.3
 Healthcare   1,506 42.1
 Other   3,554 31.1

Precedenceb  % medical 
evacs 

 Routine 18,501 78.0
 Priority   4,465 18.8
 Urgent  752 3.2

Transport type % medical 
evacs 

 Military 22,310 94.1
 Commercial 87 0.4
 Other   7 0.0
 Unknown   1,315 5.5

aInfantry, artillery, combat engineering
bData fi eld within TRAC2ES; one unknown
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T A B L E  3 .  Most frequent 3-digit ICD-9-CM diagnoses from medical evacuations, by gender, Operation Enduring Freedom (OEF) - 
Afghanistan, 7 Oct 2001-31 Dec 2012

Males Females
3-digit 
ICD-9 Description No. Rate 3-digit 

ICD-9 Description No. Rate

309 Adjustment reaction 1,090 2.0 309 Adjustment reaction 178 3.1

719 Other/unspecifi ed disorders of joint 747 1.3 611 Other disorders of breast 141 2.4

724 Other/unspecifi ed disorders of back 583 1.0 719 Other/unspecifi ed disorders of joint 109 1.9

722 Intervertebral disc disorders 554 1.0 789 Other symptoms involving abdomen/pelvis 93 1.6

780 General symptoms 492 0.9 780 General symptoms 83 1.4

897 Traumatic amputation of leg(s) 458 0.8 296 Episodic mood disorders 80 1.4

786 Respiratory system/other chest symptoms 442 0.8 724 Other/unspecifi ed disorders of back 67 1.2

824 Fracture of ankle 437 0.8 311 Depressive disorder not elsewhere classifi ed 63 1.1

823 Fracture of tibia and fi bula 421 0.8 786 Respiratory system/other chest symptoms 62 1.1

296 Episodic mood disorders 409 0.7 722 Intervertebral disc disorders 50 0.9

825 Fracture tarsal/metatarsal bones 399 0.7 300 Anxiety, dissociative, somatoform disorders 45 0.8

813 Fracture of radius and ulna 353 0.6 625 Pain/other symptoms of with female genital organs 39 0.7

592 Calculus of kidney and ureter 350 0.6 787 Symptoms involving digestive system 39 0.7

805 Fracture of vertebral column without spinal 
cord injury 339 0.6 V22 Normal pregnancy 38 0.7

789 Other symptoms involving abdomen/pelvis 264 0.5 795 Other/nonspecifi c abnormal histological/immunological 
fi ndings 36 0.6

300 Anxiety, dissociative, somatoform disorders 258 0.5 620 Noninfl ammatory disorders of ovary fallopian tube 34 0.6

850 Concussion 252 0.5 626 Disorders of menstruation/other abnormal bleeding from 
female genital tract 32 0.6

816 Fracture of phalanges of hand 249 0.4 592 Calculus of kidney and ureter 29 0.5

723 Other disorders of cervical region 240 0.4 785 Symptoms involving cardiovascular system 29 0.5

844 Sprains/strains of knee and leg 233 0.4 729 Other disorders of soft tissues 28 0.5

T A B L E  4 .  Disposition after inpatient or outpatient encounter post-medical evacuation, 
Operation Enduring Freedom (OEF) - Afghanistan, 7 Oct 2001-31 Dec 2012

Disposition Total Battle injuries Disease, non-
battle injuries

No. % No. % No. %

 Inpatienta     9,510      4,293      5,217 

  Returned to duty     4,782 50.3      1,258   29.3      3,524    67.5 

  Transferred/discharged to other facility     4,595   48.3      2,998   69.8      1,597    30.6 

  Other         72       0.8           22     0.5          50     1.0 

  Died         16       0.2           12     0.3            4     0.1 

  Unknown         45       0.5             3     0.1          42     0.8 

 Outpatientb   14,209      1,354    12,855 

  Released without limitation     9,244   65.1         818   60.4      8,426    65.5 

  Released with work/duty limitation     2,997   21.1         341   25.2      2,656    20.7 

  Other         18       0.1             1     0.1          17     0.1 

  Immediate referral        824       5.8           80     5.9        744     5.8 

  Sick at home/quarters        122       0.9           11     0.8        111     0.9 

  Admitted/transferred to civilian hospital         51       0.4             8     0.6          43     0.3 

  Unknown        953       6.7           95     7.0        858     6.7 
aNo individuals were separated from service
bNo individuals with outpatient encounters died

A majority of all medical evacuations 
(78.0%) were characterized as having rou-
tine precedence. Th e remaining 22 per-
cent had priority (18.8%) or urgent (3.2%) 
precedence. Most medical evacuations 
(94.1%) were accomplished through mili-
tary transport (Table 2). 

Most frequent specifi c diagnoses

Among both males and females, 
“adjustment reaction” was the most fre-
quent specifi c diagnosis (3-digit diag-
nosis code of ICD-9-CM) during initial 
medical encounters aft er evacuations; the 
rate of adjustment disorder evacuations 
was 56.9 percent higher among females 
(3.1 per 1,000 dp-yrs) than males (2.0 per 
1,000 dp-yrs). Of the 20 diagnoses most 
frequently associated with evacuations of 
males, six were fractures (extremities and 
spine) and fi ve were musculoskeletal con-
ditions (back and joints). In addition to 
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limitations (25.2%) than medical evacuees 
treated as outpatients for diseases/non-
battle injuries (65.5% and 20.7%, respec-
tively) (Table 4).

E D I T O R I A L  C O M M E N T

Th is study documented that less than 
one fourth of all medical evacuations from 
OEF were associated with battle injuries. 
Rates of evacuations for battle injuries 
were considerably higher in the last six 
years than in the fi rst six years of the sur-
veillance period. 

Most evacuations overall were associ-
ated with diseases and non-battle injuries, 
two thirds of which were due to muscu-
loskeletal disorders, non-battle injuries, 
mental disorders, and “signs, symptoms, 
and ill-defi ned conditions.” Overall rates 
of evacuation were higher among females 
than males. Among the major illness and 
injury-related diagnostic categories (per 
the ICD-9-CM), rates of evacuations were 
higher among males than females only for 
battle injuries, non-battle injuries/poi-
sonings, and disorders of the circulatory 
system. Examination of more specifi c ill-
nesses and injuries (3-digit level, ICD-
9-CM) revealed that evacuations for back 
and joint disorders and mental disorders 
were relatively common among deployers 
of both genders, and fractures of extremi-
ties and vertebrae were frequent among 
males but not among females. Th e majority 
of service members who were evacuated 
were returned to normal duty status fol-
lowing their post-evacuation hospitaliza-
tions or outpatient encounters in Europe 
or the United States. However, fewer than 
half of those evacuated for battle injuries 
were returned to duty immediately aft er 
their initial healthcare encounters. 

A previous MSMR report estimated 
that during a 12-month deployment to 
combat operations in Iraq and Afghani-
stan, approximately 4 percent of Army, 
2 percent of Marine Corps, and 1 per-
cent of the other Services’ members were 
medically evacuated for any reason.1 Th is 
report documents that the rates of medi-
cal evacuations by Service from OEF were 

“adjustment reactions,” two other mental 
disorders, “episodic mood disorders” and 
“anxiety, dissociative, and somatoform dis-
orders,” were among the 20 diagnoses most 
frequently associated with evacuations of 
males (Table 3). 

Of the 20 diagnoses most frequently 
associated with evacuations of females, four 
were mental disorders (“adjustment reac-
tion,” “episodic mood disorders,” “depressive 
disorder,” “anxiety, dissociative, and somato-
form disorders”); fi ve were conditions that 
exclusively or primarily aff ect women (e.g., 
“pain/other symptoms associated with 
female genital organs,” “other disorders of 
the breast”); and three were musculoskeletal 
conditions (back and joints) (Table 3).

Disposition

Of the 23,719 medical evacuations 
reported here, 9,510 (40.1%) resulted in 
inpatient encounters. Half (50.3%) of all 
service members who were hospitalized 
aft er medical evacuations were discharged 
back to duty. Nearly one-half (48.3%) of 
service members who were hospitalized 
aft er medical evacuations were transferred 
or discharged to other facilities. 

Return to duty dispositions were 
much more likely aft er hospitalizations for 
diseases/non-battle injuries (67.5%) than 
for battle injuries (29.3%). Also, more 
than two-thirds (69.8%) of battle injury-
related hospitalizations, but less than one-
third of disease/non-battle injury-related 
hospitalizations, resulted in transfers/dis-
charges to other facilities (Table 4).

Of the 23,719 medical evacuations 
reported, 14,209 (59.9%) resulted in out-
patient encounters only. Of all service 
members treated exclusively in outpa-
tient settings aft er evacuations, nearly 
two-thirds (65.1%) were discharged back 
to duty, 21.1 percent were released with 
work/duty limitations, 5.8 percent were 
immediately referred, and less than 1 per-
cent each were discharged to “home sick” 
for recuperation or admitted/transferred 
to a civilian hospital. Service members 
treated as outpatients aft er battle injury-
related evacuations were slightly less likely 
to be released without limitations (60.4%) 
and slightly more likely to have work/duty 

comparable to the percentages cited in 
the earlier MSMR report. Th e relatively 
low likelihood of medical evacuation sug-
gests that most deployers were suffi  ciently 
healthy and fi t, and most received the nec-
essary medical care in theater to complete 
their OEF assignments successfully. 

Th is analysis extends the fi ndings of 
previous reports on medical evacuations 
from OEF. It documents that the num-
bers and underlying causes of medical 
evacuations from OEF varied in relation 
to the numbers of deployed service mem-
bers and the natures of ongoing military 
operations, the tempo of which was usu-
ally dependent upon the favorable weather 
conditions of the spring and summers in 
Afghanistan. Th e report also documents 
diff erences in the predominant causes 
of medical evacuations among male and 
female  deployers. 

Th e fi ndings 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 ver-
sus female) and the nature of the military 
operations (e.g., combat versus humani-
tarian assistance). 

Th ere are limitations to the analysis 
reported here that should be considered 
when interpreting the results. Direct com-
parisons of numbers and rates of medical 
evacuations by cause, as between males 
and females, can be misleading; for exam-
ple, such comparisons do not account for 
diff erences between the groups in other 
characteristics (e.g., age, grade, military 
occupation, locations and activities while 
deployed) that are signifi cant determi-
nants of medical evacuation risk. Also, 
for this report, most causes of medical 
evacuations were estimated from primary 
(fi rst-listed) diagnoses that were recorded 
during hospitalizations or initial outpa-
tient encounters aft er evacuation. In some 
cases, clinical evaluations in fi xed medical 
treatment facilities aft er medical evacu-
ations may have ruled out serious condi-
tions that were clinically suspected in the 
theater. For this analysis, the causes of 
such evacuations refl ect diagnoses that 
were determined aft er evaluations outside 



 M S M R   Vol. 20  No. 6   June 2013  Page  8

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. 

Additionally, because the calculation 
of person-time was based upon OEF as a 
whole, service members who deployed to 
countries outside of the CENTCOM AOR 
(i.e., Afghanistan) were included in the 
person-time denominator. However, only 
evacuations from Afghanistan were used 
to calculate rates, which could result in an 
underestimation of true evacuation rates. 
Since a very small proportion of OEF 
deployers served outside of Afghanistan, 
the eff ects on estimation of evacuation 
rates is likely minor. 

In summary, during the entirety of 
the campaign in Afghanistan through 31 
December 2012, more than 23,000 U.S. ser-
vice members were medically evacuated. 

Th is report documents that, throughout 
OEF (even during periods of the most 
intense combat), most medical evacua-
tions were not directly related to battle 
injuries. Overall, approximately three of 
every four medical evacuations were due 
to illnesses and non-battle injuries. Since 
2003 the proportion of battle injuries has 
increased in both males and females. Th e 
proportions of medical evacuations due 
to mental disorders also increased in both 
genders particularly aft er 2009. Th e recent 
increase in mental disorder-related evac-
uations from Afghanistan may refl ect, at 
least in part, increased awareness of, con-
cern regarding, and healthcare resources 
dedicated to detecting and managing 
psychological, stress-related disorders 
(e.g., PTSD, depression, suicide ideation) 
among deployers. 

Finally, 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 
deploying.1 For example, a recent MSMR 
analysis showed that two-thirds of service 
members diagnosed with degenerative 
disk disease (DDD) prior to deployment 
experienced exacerbations of their condi-
tion while deployed.2

R E F E R E N C E S

1. Armed Forces Health Surveillance Center. 
Medical evacuations from Operation Iraqi 
Freedom (OIF) and Operation Enduring Freedom 
(OEF), active and reserve components, U.S. 
Armed Forces, October 2001-September 2009. 
MSMR. Feb 2010;17(2): 2-7.
2. Mydlarz D. Degenerative disc disease, active 
component, U.S. Armed Forces, 2001-2011. 
MSMR. May 2012;19(5):6-9.
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of the diagnoses were examined in two 
comparison groups: an “injury” group 
(composed of service members with limb 
fractures but no TBI), and a “non-injury” 
group (composed of service members 
without any recorded injuries). Th is is the 
fi rst in a series of MSMR articles reporting 
on these analyses; this report focuses on 
preliminary fi ndings.

M E T H O D S

Th e surveillance period was January 
2000 through December 2012. Th e sur-
veillance population was comprised of 
service members who served in an active 
component of the U.S. Armed Forces at 
any time during the surveillance period. 
Medical encounters that included diagno-
ses of traumatic brain injury and selected 
post-injury conditions were ascertained 
from electronic records of hospitaliza-
tions and ambulatory visits in U.S. military 
medical facilities and in civilian facilities 
(contracted/purchased care through the 
Military Health System); and from stan-
dardized records of in-theater medical 
encounters of deployed service members 
(Th eater Medical Data Store [TMDS]).

Service members whose electronic 
record contained at least one TBI-related 
diagnosis (Table 1) during the surveillance 
comprised the “TBI group.” For summary 
purposes, the earliest TBI-related encoun-
ter was considered the incident encoun-
ter for each individual. Service members 
with TBI-related medical encounters prior 
to the start of the surveillance period (i.e., 
prevalent TBI cases) were excluded. 

Th e TBI group was divided into three 
subgroups according to the incident diag-
nosis: “severe TBI,” “mild TBI,” or “TBI 
history.” Th e “severe TBI” group included 
individuals with diagnoses of injuries clas-
sifi ed as “severe,” “moderate,” or “pen-
etrating” by the Department of Defense 

the Department of Defense (DoD) 
defi nition of traumatic brain injury 
(TBI) is a “traumatically induced 

structural injury and/or physiological dis-
ruption of brain function as a result of 
an external force that is indicated by new 
onset or worsening of at least one of the 
following clinical signs immediately fol-
lowing the event: any period of loss of or 
decreased level of consciousness; any loss 
of memory for events immediately before 
or aft er the injury; any alteration in men-
tal state at the time of the injury (confu-
sion, disorientation, slowed thinking, etc.); 
neurological defi cits (weakness, loss of bal-
ance, change in vision, praxis, paresis/ple-
gia, sensory loss, aphasia, etc.) that may or 
may not be transient; intracranial lesion.”1

TBI is a signifi cant public health issue 
in the civilian population; an estimated 1.7 
million TBIs occur each year in the U.S. 
civilian population.2 Th e published esti-
mate of the cumulative number of TBI 
cases in U.S. military members since 2000 

Incident Diagnoses of Common Symptoms (“Sequelae”) Following Traumatic Brain 
Injury, Active Component, U.S. Armed Forces, 2000-2012

Many individuals who suff er traumatic brain injuries (TBI) experience sub-
sequent physical, neurocognitive, or psychological symptoms. Th is analysis 
examined the occurrence of 14 such symptoms in service members strati-
fi ed by severity into three groups of TBI and also in two comparison groups 
(controls) of service members who had no documented TBI diagnosis. For 
members of each of the fi ve groups, the proportion who had experienced the 
14 symptoms of interest was captured for the fi rst 3 month and 12 month 
periods aft er the relevant diagnosis. Service members in the group “TBI, 
non-current injury” diff ered considerably from the four other groups by 
demographic characteristics and by previous history of deployment. In gen-
eral, individuals with diagnoses indicative of TBI, regardless of severity, had 
higher proportions of the post-TBI diagnoses than either control group. Th e 
most common post-TBI diagnoses were headache disorders, alcohol and 
substance abuse, post-traumatic stress disorder, and sleep disorders. Propor-
tions with diagnosed symptoms increased from the earliest (2000-2002) to 
the most recent part (2007-2012) of the surveillance period. Probable reasons 
for this observation are discussed.

is 273,859.3 DoD TBI surveillance statistics 
categorize summary data on incident TBI 
into fi ve levels of severity: mild, moder-
ate, severe, penetrating, and unclassifi able. 
Mild TBI (mTBI), also known as concus-
sion, is the most common TBI diagnosis in 
active component military members.3

Th e occurrence of physical, neurocog-
nitive, and psychological symptoms aft er 
TBI is not uncommon; both the incidence 
of these symptoms (sometimes referred to 
as TBI sequelae), as well as the prognoses 
aft er TBI, have been shown to vary accord-
ing to severity of the initial injury. While 
the symptoms of mTBI usually resolve 
within hours to days, many individuals 
who suff er a TBI have symptoms that per-
sist post-injury.4-7

Th is analysis examines proportions 
of service members who were diagnosed 
with 14 common TBI-related symptoms or 
conditions within 3 months and within 12 
months aft er incident TBI diagnoses strati-
fi ed by level of severity. Similar proportions 
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T A B L E  2 .  ICD-9-CM codes for symptoms or outcomes of traumatic brain injury (TBI) 
Symptom or outcome ICD-9-CM codes
Death Any death (all causes) during the surveillance period
Mental disorders

Post-traumatic stress disorder (PTSD) 309.81

Depressive disorder 296.20-296.35, 296.50-296.55, 296.9, 300.4, 311

Anxiety disorder 300.00-300.09, 300.20-300.29,300.30-300.39
Alcohol/substance abuse related 
disorder 303.xx, 304.xx, 305.xx (excludes tobacco use disorder)

V-coded psychosocial and behavioral 
health problems

V61.0x, V61.1, V61.10 (exclude V61.11, V61.12), V61.2, 
V61.23, V61.24, V61.25, V61.29, V61.8X, V61.9, V61.11, 
V61.12, V61.21, V61.22, V62.83, 995.80-995.85, V62.xx 
(exclude V62.6, V62.83), V40.xx (exclude V40.0, V40.1), 
V65.42

Nervous/sensory

Sleep disorders

327.0x Organic insomnia
327.1x Organic hypersomnia
327.2x Organic sleep apnea
327.3x Circadian rhythm sleep disorder
327.4x Organic parasomnia
327.5x Organic sleep related movement disorders
780.5x Sleep disturbances

Epilepsy/seizure
345.xx Epilepsy and recurrent seizures
780.33 Post-traumatic seizures 
780.39 Other convulsions

Visual disturbance 368.xx
Hearing loss, unspecifi ed 389.9
Tinnitus 388.3x
Other

Headache

307.81 Tension headache
339.1x Tension type headache
339.2x Post-traumatic headache
346.xx Migraine
784.0x Headache

Memory loss 780.93
Dizziness, vertigo 780.4

T A B L E  1 .  ICD-9-CM codes used for traumatic brain injury (TBI) classifi cation 

TBI group classifi cation ICD-9-CM codes

TBI, severe (includes moderate, 
penetrating, and severe)

800.03-800.05, 800.1x-800.4x, 800.53-800.59, 800.6x-800.9x, 
801.03-801.05, 801.1x-801.4x, 01.53-801.59, 801.6x-801.9x, 
803.03-803.05, 803.1X-803.4x, 803.53-803.59, 803.6x-803.9x, 
804.03-804.05, 804.1X-804.4x, 804.53-804.59, 804.6x-804.9x, 
850.12, 850.2, 850.3, 850.4, 851.xx-854.xx

TBI, mild (includes mild and 
unclassifi able)

905.0, V80.01, 800.00-800.02, 800.06, 800.09, 800.50-800.52, 801.00-
801.02, 801.06, 801.09, 801.50-801.52, 803.00-803.02, 803.06, 803.09, 
803.50-803.52, 804.00-804.02, 804.06, 804.09, 804.50-804.52, 850.0, 
850.01, 850.11, 850.5, 850.9, 851.0, 950.1-950.3,950.01

TBI, non-current 310.2, 907.0, V15.5x

classifi cation system based on the type of 
injury and length of loss of consciousness 
as indicated by the ICD-9-CM diagnosis 
code (Table 1). Th e “mild TBI” group com-
prised those with TBI diagnoses classi-
fi ed as “mild.” “TBI history” was applied to 
those with a diagnosis of either “history of 
TBI” or “post-concussion syndrome” and 
no other diagnosis indicating a TBI during 
the surveillance period.

Th e three TBI groups were compared 
to an “injured group” of controls with 
diagnoses of upper or lower limb frac-
ture (those with multiple fractures were 
excluded) and to a “non-injured group” of 
controls with neither TBI nor limb frac-
ture. Members of the injured compari-
son group were randomly selected from 
all service members who met the follow-
ing criteria: 1) A single diagnosis of a frac-
ture of an upper limb (  ICD-9: 810.xx-816.
xx) or of a lower limb (ICD-9: 820.xx-826.
xx) in the fi rst diagnostic position of an 
inpatient or outpatient medical encounter 
during the surveillance period, and 2) no 
TBI qualifying diagnoses prior to or dur-
ing the surveillance period. Members of 
the non-injured control group were ran-
domly selected from service members in 
service at any time during the surveillance 
period who had no medical encounters 
with a diagnosis of limb fracture during 
the surveillance period and no TBI diag-
nosis prior to or during the surveillance 
period. Injury controls were matched 1:1 
to TBI cases based on service, age group, 
and gender, and clinical setting of their 
case qualifying diagnosis (i.e., inpatient 
vs. outpatient). Th e pool of injury controls 
did not yield a match for every case. Non-
injury controls were matched 2:1 to TBI 
cases based on service, age, group, and 
gender. 

For each individual, post-injury diag-
noses of each of the 14 selected conditions 
potentially related to TBI (Table 2) were 
recorded for the 3-month and 12-month 
periods beginning on the day of the index 
event (TBI or fracture). For non-injured 
controls, surveillance for the 14 condi-
tions began on the day of the incident TBI 
diagnosis of the TBI case to which they 

were matched. For each of the fi ve groups 
compared (severe, mild, and non-cur-
rent TBI and the two control groups), the 
proportions of service members in each 
group with each of the selected conditions 

at 3 and 12 months were summarized over 
the entire surveillance period and during 
each of three subperiods: Period 1: 2000-
2002, Period 2: 2003-2006 and Period 3: 
2007-2012. Note that some TBI cases and 



June 2013    Vol. 20  No. 6    M S M R  Page  11

their matched controls, if ascertained in 
2012, may not have had a complete period 
of follow-up.

R E S U L T S

During the thirteen year surveillance 
period, 211,651 service members had a 
diagnosis qualifying them as a TBI case; 
150,125 (71%) of these TBI cases were 
classifi ed as “mild”; these individuals were 
matched to 186,659 “injury” and 423,301 
non-injury” controls (Table 3). 

Service members in the “severe” and 
“mild” TBI groups had demographic char-
acteristics generally similar to injury con-
trols. In contrast, service members whose 
only TBI indicator diagnosis was “post-
concussion syndrome” or “history of TBI” 

T A B L E  3 .  Demographic and military characteristics of service members at the time of injury, 
by injury group, active component, U.S. Armed Forces, January 2000-December 2012

TBI, severe TBI, mild TBI, non-current 
injury Injury Non-injury

No. % No. % No. % No. % No. %
Total 32,761 100.0 150,125 100.0 28,765 100.0 186,659 100.0 423,301 100.0
 Service
Army 15,573 47.5 75,152 50.1 22,870 79.5 74,058 39.7 227,190 53.7
Navy 6,082 18.6 23,644 15.7 1,453 5.1 37,573 20.1 62,357 14.7
Air Force 4,575 14.0 23,659 15.8 1,308 4.5 38,534 20.6 59,084 14.0
Marine Corps 5,768 17.6 24,022 16.0 3,014 10.5 31,813 17.0 65,608 15.5
Coast Guard 763 2.3 3,648 2.4 120 0.4 4,681 2.5 9,062 2.1
 Sex
Male 29,772 90.9 131,253 87.4 26,445 91.9 162,876 87.3 374,940 88.6
Female 2,989 9.1 18,872 12.6 2,320 8.1 23,783 12.7 48,361 11.4
 Age
<25 18,518 56.5 84,621 56.4 11,270 39.2 99,894 53.5 216,329 51.1
25-34 9,976 30.5 47,851 31.9 11,944 41.5 60,946 32.7 146,744 34.7
35+ 4,267 13.0 17,653 11.8 5,551 19.3 25,819 13.8 60,228 14.2
 Military occupation
Combat 9,395 28.7 34,986 23.3 10,828 37.6 39,302 21.1 98,268 23.2
Healthcare 1,760 5.4 8,853 5.9 1,946 6.8 12,619 6.8 30,872 7.3
Admin/supply 6,343 19.4 30,182 20.1 5,673 19.7 41,389 22.2 97,526 23.0
Other 15,263 46.6 76,104 50.7 10,318 35.9 93,349 50.0 196,635 46.5
 Deployed to OIF/OEFa

Yes 13,161 40.2 68,043 45.3 23,465 81.6 80,126 42.9 209,338 49.5
No 19,600 59.8 82,082 54.7 5,300 18.4 106,533 57.1 213,963 50.5
Hospitalized with TBIb

Yes 6,707 20.5 6,651 4.4 na na na na na na
No 26,054 79.5 143,474 95.6 na na na na na na

aDeployment record prior to or concurrent with incident injury event
bInpatient diagnosis (any diagnostic position) of “TBI, current injury” during the surveillance period

(non-current TBI) were more likely to be 
25-34 years old (42%), in the Army (80%) 
and in combat occupations (38%) as com-
pared to those with mild and severe TBI 
diagnoses. Approximately 82 percent of the 
“non-current TBI” group had deployed in 
support of Operation Iraqi Freedom (OIF), 
Operation New Dawn (OND), or Opera-
tion Enduring Freedom (OEF) prior to 
their incident injury diagnosis; this propor-
tion was much lower in the other TBI and 
control groups (Table 3). 

In general, individuals with diagnoses 
indicative of TBI, regardless of severity, had 
higher proportions of post-TBI diagnoses 
than injury or non-injury controls. 

Among those with TBI, proportions 
with subsequent diagnoses (“sequelae”) 
were generally highest among those with 
severe TBI or history of TBI and lowest 

among those with mild TBI. Among cases 
diagnosed in the last period (2007-2012), 
proportions were highest in the severe TBI 
groups for every condition except sleep dis-
orders and tinnitus (Figures 1,2).

Among TBI cases of similar severities, 
proportions with subsequent diagnoses 
(“sequelae”) varied in relation to the period 
in which the TBI was diagnosed; for most 
conditions, proportions increased from the 
fi rst period (2000-2002) through the last 
(2007-2012) (Figures 1,2).

Mental health conditions

In each subperiod, at both 3 months 
and 12 months post injury, more service 
members had diagnoses of alcohol/sub-
stance abuse than any other selected condi-
tion except headache (Figures 1a-2c). 

Th e largest increases from the 3 month 
follow-up period in proportions of subse-
quent diagnoses were for mental disorders 
and these increases were consistently larger 
in the comparison than the TBI groups. 

Among TBI cases, PTSD was the con-
dition with the largest increase from the 
fi rst period (2000-2002) through the third 
period (2007-2012) and this increase was 
largest in the “history of TBI” group.

Nervous/sensory conditions

Sleep disorder was the sequela with the 
second largest increase in proportion from 
the fi rst though the third period. Th e rela-
tive increase in sleep disorder proportions 
was highest in the severe TBI group.

At 3 and 12 months following TBI, pro-
portions of both epilepsy/seizure and visual 
disturbances were highest in the severe TBI 
group, except in the fi rst period (2000-
2002) where “history of TBI” cases had the 
highest proportions. Post-injury hearing 
loss proportions were consistently highest 
among service members with severe TBI, 
while proportions of tinnitus were gener-
ally highest in the “history of TBI” group.

Other signs/symptoms

Headache was by far the most com-
mon of the 14 selected symptoms; pro-
portions were consistently higher in the 
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TBI history group at 3 months regardless 
of time period. Th is was also true at 12 
months except for the third period (2007-
2012) in which the “TBI, severe” group had 
the highest proportion.

E D I T O R I A L  C O M M E N T

Given that the majority of traumatic 
brain injuries sustained by service mem-
bers were not war-related (most service 
members in this analysis had no history of 
deployment at the time of their injury), it 
seems unlikely that the observed increases 
in the proportion of individuals with diag-
nosed symptoms in the three time peri-
ods can be attributed to changes in combat 
operations. Th e sharp increase in the per-
centage of injured service members with 
post-TBI symptoms undoubtedly refl ects 
increased awareness, more complete ascer-
tainment, and broader reporting of current 
and past TBI cases. Signifi cant and increas-
ing attention has been focused on the 
diagnosis and management of TBI in the 
military health system (MHS) in the latter 
part of the surveillance period for this anal-
ysis. Th is has also been the case for indi-
viduals exposed to potentially concussive 
events in the deployed setting. 

Th is analysis considered only incident 
TBI diagnoses and did not attempt to char-
acterize individuals who may have had mul-
tiple TBIs during the surveillance period. 

In order to qualify as a member of 
any of the TBI groups, an individual had 
to have seen a medical provider and been 
assigned one of the qualifying TBI diagno-
ses in a medical encounter. It is likely that 
some service members who suff er a TBI, 
including those suff ering an injury result-
ing in mTBI, do not seek medical attention. 
Such individuals could not be captured 
in this analysis. In addition, some service 
members included in one of the compari-
son groups (“injury” and “non-injury”) 
may have suff ered a TBI at some point dur-
ing their surveillance period but not sought 
medical care for their TBI. Th us, these indi-
viduals may have been misclassifi ed in one 
of the control groups. 

F I G U R E  1 .  Diagnoses of symptoms within 3 months of incident event, by group and period 
of observation, active component, U.S. Armed Forces, 2000-2012

Mental disorders Nervous/sensory Other

a. 2000-2002 (fi rst period)

b. 2003-2006 (second period)

c. 2007-2012 (third period)
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In this analysis, “mild TBI” may not be 
synonymous with concussion. Concussions 
with a loss of consciousness of more than 
one hour are classifi ed by the DoD as “mod-
erate” and thus were placed in the severe 
TBI group for analysis purposes. Also, some 
injuries other than concussion (e.g., closed 
skull fracture) are classifi ed as “mild.” 

Th e diagnosis “history of TBI” is a 
code oft en received during medical visits 
related to post-deployment screening and 
is used to indicate exposure to TBI dur-
ing deployment. It would be easy to dis-
miss the high rates of post-TBI symptoms 
among this group as the result of thorough 
post-deployment screening. However, the 
“history of TBI” diagnosis code (and the 
screening program) came into use only in 
the last subperiod of the analysis (2007-
2012). Th us, individuals in the “history of 
TBI” group in the fi rst two periods were 
those with “postconcussion syndrome.” It is 
not surprising that such individuals would 
have high rates of symptoms consistent 
with mTBI, as one of the diagnostic criteria 
for post concussion syndrome is the per-
sistence of symptoms for more than three 
months aft er the original injury.
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F I G U R E  2 .  Diagnoses of symptoms within 12 months of incident event, by group and 
period of observation, active component, U.S. Armed Forces, 2000-2012

a. 2000-2002 (fi rst period)

b. 2003-2006 (second period)

c. 2007-2012 (third period)
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At the training facility, the 1,549 train-
ees were divided into 1st, 2nd, and 3rd 
year-classes (42.6%, 27.6%, and 29.8%, 
respectively). Trainees shared common aca-
demic and physical activities and slept at the 
facility from Sunday through Friday with 
Saturday leave, with the exception of per-
sons assigned to guard duty or under move-
ment restrictions imposed due to illness 
or disciplinary measures. Th e facility and 
training program were designed such that 
members of each class generally lived and 
ate with other members of their same class.

M E T H O D S

A fi rst response team comprised of 
infectious disease physicians and epidemi-
ologists from NAMRU-6 and the Peruvian 
Naval Epidemiology Offi  ce arrived at the 
training facility to investigate on April 4th, 
the same day as the request for support. 
Tonsillar swab samples were taken from 20 
cases as well as from six asymptomatic con-
trols and three food handlers and sent to 
NAMRU-6 for bacterial culture and subse-
quently to the Naval Health Research Cen-
ter in San Diego, California, for M-protein 
gene sequencing of S. pyogenes isolates. 
No samples from food or the environment 
were collected.

In an attempt to discover the risk fac-
tors of disease in the outbreak, a case-
control study was conducted using a case 
defi nition of fever and/or sore throat, using 
a 1:1 case-control ratio. Because in the ini-
tial investigation it was noted that all cases 
were in the 2nd and 3rd year classes who 
were confi ned to base the previous week-
end (March 31-April 1) for disciplinary 
reasons, the study was restricted to this 
group of persons. Sixty four cases and an 
equal number of unmatched controls were 
enrolled but 20 controls were subsequently 
excluded when found to have left  the base 

Outbreak of Group A Beta Hemolytic Streptococcus Pharyngitis in a Peruvian Military 
Facility, April 2012
Mariana Ramos, MD; Ruben Valle, MD; Erik J. Reaves, DO, MTM&H (LCDR, USN); Luis Loayza, DDS; Sofi a Gonzalez, MD; Maria Bernal, 
BS; Giselle Soto, MD, MPH; Anthony W. Hawksworth, BS; Matthew R. Kasper, Ph.D. (LCDR, USN); Drake H. Tilley, MD MPH&TM (LCDR 
USN); Carlos A. De Mattos, PhD; Jason R. Brown, BS; Daniel G. Bausch, MD, MPH&TM 

Group A Streptococcus (GAS), or Streptococcus pyogenes, is a common cause 
of acute pharyngitis as well as other diseases. Closed populations such as 
those living on military bases, nursing homes, and prisons, are particularly 
vulnerable to GAS outbreaks due to crowding that facilitates person-to-per-
son transmission. Th is report details a large outbreak of GAS pharyngitis at 
a Peruvian military training facility near Lima, Peru, in April 2012. Initial 
fi ndings showed 145 cases. However, as the investigation continued it was 
revealed that some trainees may have concealed their illness to avoid real 
or perceived negative consequences of seeking medical care. A subsequent 
anonymous survey of all trainees revealed at least 383 cases of pharyngitis 
among the facility’s 1,549 trainees and an attack rate of 34 percent among the 
1,137 survey respondents. Th e epidemic curve revealed a pattern consistent 
with routine person-to-person transmission, although a point-source initiat-
ing event could not be excluded. Laboratory results showed GAS emm type 
80.1 to be the culprit pathogen, an organism not commonly implicated in 
outbreaks of GAS in the Americas. Various unique and illustrative features 
of outbreak investigation in military facilities and populations are discussed.

group A Streptococcus (GAS), or 
Streptococcus pyogenes, is a com-
mon cause of acute pharyngitis 

as well as other diseases.1 Th e incubation 
period is one to three days. Th e most com-
mon mode of GAS transmission is by 
respiratory droplets from close contacts, 
although food-borne transmission has also 
been reported.2-4 Th ere are millions of cases 
of GAS pharyngitis every year causing bil-
lions of dollars in medical expenses and 
work stoppage in the United States alone.1,5

Closed populations, such as those 
living on military bases, nursing homes, 
and prisons, are particularly vulnerable 
to outbreaks of respiratory disease due to 
crowding that facilitates person-to-per-
son transmission because of many close 
contacts for each person.6-10 Th e risk of 
infection may be further enhanced in devel-
oping countries where lack of resources 
oft en leads to poor sanitation and lack of 

infection control measures. Th is report 
details a large GAS outbreak in a Peruvian 
military training facility near Lima, Peru, 
and highlights unique aspects of outbreak 
control in military settings.

S E T T I N G On April 4, 2012, an increased incidence 
of febrile illness was reported at a military 
training facility on the outskirts of Lima, 
Peru, through an electronic disease sur-
veillance system employed by the Peruvian 
Navy (Alerta DISAMAR) in collabora-
tion with the U.S. Naval Medical Research 
Unit No. 6 (NAMRU-6).11 Th e same day, 
health authorities from the Epidemiology 
Department of the Peruvian Armed Forces 
requested support from the NAMRU-6 
Outbreak Investigation and Response Team. 
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F I G U R E  1 .  Suppurative tonsillar plaques 
and pharyngeal erythema in a patient from 
the outbreak later confi rmed to have Group 
A Streptococcus infection

F I G U R E  2 .  Epidemiologic curve of 145 
cases of GASa pharyngitis detected at initial 
investigation, among Peruvian military 
trainees, 30 March 2012-14 April 2012 
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the weekend in question. Variables evalu-
ated included age, gender, class year, con-
tact with sick persons, hand washing/
cough etiquette habits, and a detailed his-
tory of food consumption. Unadjusted and 
adjusted odds ratios (OR) and 95% con-
fi dence intervals (CI) were calculated by 
logistic regression analysis in STATA 12.0. 

In the course of the investigation, it 
was later found that there were cases in 
persons who left  the base the weekend of 
March 31 to April 1 and also that some 
persons may have concealed their illness 
to avoid real or perceived negative conse-
quences of seeking medical care. In addi-
tion, all trainees were released for a 4-day 
Easter vacation on April 5. Th erefore, three 
weeks aft er the onset of the outbreak and 
initial investigation, an anonymous general 
survey of all trainees was conducted, using 
a self-administered questionnaire designed 
to collect demographic, clinical, and epide-
miological data. Th e same case defi nition 
was used, but with expanded dates of illness 
onset of March 26 to April 16.

R E S U L T S

Preliminary data and physical exami-
nation of the 20 available cases on April 4 
showed fever, malaise, and sore throat to 
be the predominant symptoms, along with 
physical fi ndings of suppurative plaques 
on the tonsils with pharyngeal erythema, 
all suggestive of GAS (Figure 1). Culture 
results showed 15 (75%) of the 20 sam-
pled cases to be positive for GAS sensitive 
to routinely tested antibiotics, confi rming 
the initial clinical suspicion. M-protein 
gene sequencing showed the same emm 
type 80.1 in all 15 isolates. Culture results 
from the remaining fi ve cases, the six con-
trols, and three food workers revealed only 
normal fl ora. Cases continued to be seen 
over the next nine days, eventually totaling 
145 cases between March 30 and April 13 
for an attack rate of 93.6 per 1,000 train-
ees (Figure 2) . Th e initial fi ndings showed 
extreme temporal clustering of the labora-
tory-confi rmed cases, leading to suspicion 
of a point source outbreak, perhaps food-
borne – as has been reported on occasion 
for GAS – or possibly related to a super-
spreader (i.e., a highly infectious person 

who spreads a pathogen to many other 
people).2-4,12-16

In the case-control study, cases were 
more likely to be 3rd year trainees, but 
otherwise there were no demographic dif-
ferences between the two groups (Table 1). 
Bivariate analysis revealed contact with 
another case (OR: 6.9, 95%CI: 3.6-13.3) 
(Table 2) and eating a variety of foods at 
lunch and dinner on April 1 to be associ-
ated with illness (OR range: 1.7-3.6, 95%CI 
range: 1.0-7.7) (data not shown). However, 
statistical dependence (i.e., a relationship 
between the variables to be tested) was 
found among all components of the April 1 
lunch and dinner, and contact with another 
case, thus precluding multivariate analysis. 
Cases and controls were not signifi cantly 
diff erent in their practice of cough etiquette 
and handwashing (Table 2). Hand washing 
aft er coughing was affi  rmed by only 36 per-
cent of cases and 43 percent of controls. 
Similarly, cough etiquette (covering one’s 
mouth when coughing) was observed by 55 
percent of cases and 61 percent of controls 
(data not shown).

On the follow-up survey conducted 
three weeks aft er the outbreak was fi rst 
reported, 1,137 (73%) of the facility’s 1,549 
trainees completed the questionnaire, and 
383 (pharyngitis attack rate of 34%) reported 
an illness meeting the case defi nition. Th e 
fi rst case was noted on March 23 (this per-
son wrote in this date, which was outside the 
period defi ned in the survey), but no sample 
was taken from this person for laboratory 
testing, so it remains unknown whether or 
not this was indeed a case of GAS.

An epidemic curve based on the ques-
tionnaire data revealed at least four waves 
of symptom onset that fi rst started at least a 
week before the March 30 to April 1 week-
end, suggesting person-to-person spread, 
and that trainees in all three classes were 
involved (Figure 3). Because data were not 
collected about the time period before 
March 26 (with the exception of the one 
write-in date), the dates of any earlier cases 
could not be identifi ed. 

C O U N T E R M E A S U R E S

Once alerted to the outbreak, mili-
tary personnel immediately started active 

retrospective tracing of cases and prospec-
tive surveillance, and implemented isola-
tion and treatment with the antibiotic 
amoxicillin of suspected cases (Figure 3). 
Antibiotic administration started on April 
5, but the possibility of self-medication by 
some trainees cannot be discounted, espe-
cially among those who started to expe-
rience symptoms in March. Prophylactic 
antibiotics were not given. A 30 day fol-
low-up was conducted by military clini-
cians in order to detect sequelae.
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T A B L E  1 .  Demographic characteristics of cases and controls 
during an outbreak of GASa pharyngitis among Peruvian 
military trainees, March 2012-April 2012

Cases Controls P value 
(95%)

n=64 (%) n=44 (%)
Mean age (yrs) 20.5 ± 1.70 19.8 ±3.00 0.12
Male gender 53 (83) 31 (70) 0.13
Class
     2nd year 35 (55) 32 (74)

0.003
     3rd year 29 (45) 11 (26)

T A B L E  2 .  Bivariate analysis of exposure and behavioral 
data from the case-control study of a GASa pharyngitis 
outbreak among Peruvian military trainees, March 2012-April 
2012 (statistically signifi cant variables are bolded)

Odds ratio 95% confi dence 
interval

Contact with another case 6.92 3.60-13.30
Hand washing before eating 1.37 0.38-4.96
Cough etiquette (covering mouth) 0.85 0.58-1.25
Hand washing after coughing 0.70 0.32-1.51
Hand washing after defecating 0.59 0.20-1.72
Hand washing after urinating 0.55 0.17-1.78
Hand washing after working out 0.52 0.16-1.67

aGAS= Group A Streptococcus aGAS= Group A Streptococcus

F I G U R E  3 .   Final epidemic curve of 383 cases of GASa pharyngitis detected from a follow-
up survey among Peruvian military trainees, 22 March 2012-18 April 2012  
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E D I T O R I A L  C O M M E N T

Th is report presents data on a large 
outbreak of acute pharyngitis in a military 
facility in Peru, with an attack rate of 34 
percent. Because 75 percent of throat cul-
tures performed in the midst of the out-
break were positive for the same M-type 
GAS, it was presumed that most, if not all, 
of the cases of pharyngitis in the outbreak 
were due to GAS. Th is is one of the higher 
attack rates on record for a GAS outbreak.5 
It is also the fi rst published report of a GAS 
outbreak in any setting in Peru, military or 

otherwise, although other outbreaks have 
likely occurred but were not reported. Th e 
etiologic agent of this outbreak, GAS emm 
type 80.1, has been isolated from persons 
in various places in Europe as well as in 
Brazil.1,17-19 However, this specifi c M-type 
has not been reported among the 25 most 
prevalent types producing GAS disease in 
Latin America and has not been detected 
at Naval Health Research Center in isolates 
obtained in surveillance of GAS in recruit 
populations carried out in several military 
facilities across the United States.

Th e outbreak had some unique and 
illustrative features of particular importance 

to military populations. First, the initial 
alert came from the electronic syndromic 
disease surveillance system established in 
2002 in the Peru military, with assistance 
from the U.S. Armed Forces Health Sur-
veillance Center’s Global Emerging Infec-
tions Surveillance and Response System 
(AFHSC-GEIS). 

Secondly, initial results suggested a 
common source exposure in late March 
or early April, leading to hypotheses about 
possible food-borne transmission or the 
existence of a super-spreader. However, 
with time it became apparent that these 
initial results were misleading, likely in 
part because of disincentives of personnel 
to report illness or seek medical attention 
due to the prospect of being restricted to 
base. Military training procedure in Peru 
calls for suspension of ordinary duties and 
of daily routine for sick persons in order 
to allow the trainee time to recover under 
medical supervision.20 Unfortunately, an 
unintended consequence of this policy is 
to suppress disease reporting and increase 
self-medication to avoid these conse-
quences, especially restriction to base over 
weekends or holidays. In such situations, 
anonymous surveys, such as the one subse-
quently conducted in this study, become an 
eff ective strategy to collect information that 
might otherwise be missed. 

Interestingly, the frequencies of hand 
washing and cough etiquette behaviors 
were not discernibly diff erent between 
cases and controls, a fi nding that might 
be discouraging for health professionals, 
who routinely encourage such measures for 
respiratory disease. Th ese behaviors serve 
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dual purposes; for infected persons, their 
observance may limit spread of infectious 
pathogens to other, susceptible individu-
als. Conversely, hand washing by suscep-
tible persons may provide some protection 
from hand-to-mouth transfer of pathogens. 
In the crowded setting of the military train-
ees described in this report, these prac-
tices may have been too infrequent to have 
an impact on transmission. Th e relatively 
small sample size of the case-control study 
may have also limited the ability to make 
meaningful inferences about a benefi cial 
eff ect from these practices. 

Lastly, closed populations such as 
those in military training facilities usually 
share the same general environment and 
risk factors for communicable diseases. In 
such settings, as with our study, it is gen-
erally not possible to identify specifi c risk 
factors for disease since there is so little 
variability in the study population; i.e., 
virtually the entire population shared the 
same space, ate the same things, and had 
the same contacts. Th ese impediments are 
likely to occur with many if not most out-
breaks in military settings, especially when 
institutional-based. 
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Much attention has been focused on 
lower extremity and back conditions in 
the U.S. military population; however, the 
epidemiology of arm and shoulder condi-
tions has not been similarly described. Th e 
objective of this analysis is to determine the 
counts, rates, and correlates of risk for acute 
and chronic arm and shoulder conditions 
in active component service members. 

M E T H O D S

Th e surveillance period was 1 January 
2003 to 31 December 2012. Th e surveillance 
population included all U.S. service mem-
bers of the Army, Navy, Air Force, Marine 
Corps, and Coast Guard who served in the 
active component at any time during the 
surveillance period. Cases were identifi ed 
from standardized records of hospitaliza-
tions and outpatient medical encounters 
during the surveillance period in fi xed (i.e., 
not deployed, at sea) military and nonmili-
tary (purchased care) medical facilities.

For the purpose of this analysis, mus-
culoskeletal conditions of the arm and 
shoulder were divided into acute conditions 
(i.e., sudden “acute” injuries) and chronic 
conditions (i.e., overuse injuries and condi-
tions not associated with an acute traumatic 
event). Th ese main categories were further 
stratifi ed into specifi c subcategories and one 
special category, rotator cuff  disease, which 

Arm and Shoulder Conditions, Active Component, U.S. Armed Forces, 2003-2012

Th is analysis estimated the incidence and healthcare burden of acute and 
chronic conditions of the arm and shoulder among active component service 
members of the Armed Forces from 1 January 2003 through 31 December 
2012. Th ere were 196,789 diagnosed incident cases of acute arm and shoul-
der conditions for a rate of 13.7 cases per 1,000 person-years. Th e annual 
incidence rates of sprains, the most common acute condition, nearly doubled 
during the period. Diagnoses of chronic conditions (overall rate of 28.8 per 
1,000 person-years) increased 25 percent during the period, mainly associ-
ated with a doubling of the incidence of diagnoses of joint pain. Incidence 
rates of chronic disorders were progressively higher among successively older 
age groups of service members. Th e healthcare burden of all arm and shoul-
der conditions together steadily increased during the period, as indicated by 
numbers of healthcare encounters, individuals aff ected, and lost work time. 
Th e most commonly documented causes associated with acute and chronic 
conditions are described.

both acute and chronic disorders of 
the joints, ligaments, and bones of 
the arm and shoulder are common 

in the general population. A recent MSMR 
article about the 2012 morbidity burdens 
attributable to various illness and injuries 
among U.S. service members documented 
that acute injuries of the “arm and shoul-
der” accounted for more medical encoun-
ters than any other anatomical location in 
the injury and poisoning category. Among 
all illnesses and injuries, “arm and shoulder” 
injuries ranked 5th in numbers of medical 
encounters, 7th in the number of individuals 
aff ected, and 21st in the number of hospital 
bed days.1 Th e “arm and shoulder” injuries 
category includes acute traumatic injuries 
such as sprains, fractures, and wounds of the 
arm (above the wrist) and shoulder. 

Similarly, in the musculoskeletal dis-
ease category, “other shoulder diseases” 
ranked 4th in numbers of medical encoun-
ters. Th e “other shoulder diseases” cate-
gory is comprised of non-acute disorders 
of the shoulder joint and its muscular and 
tendinous attachments, such as joint pain, 
arthropathies, and enthesopathies, many 
of which may be due to chronic overuse or 
past injuries. 

Service members are at risk for acute 
and chronic arm and shoulder   conditions 

due to both occupational factors and activ-
ities unrelated to their military duties. 
Common occupational exposures associ-
ated with such conditions include lift ing 
and carrying heavy loads, physical train-
ing exercises and patrols, battle injuries, 
and overuse injuries from repetitive micro-
trauma.2-5 Service members are also at risk 
for arm and shoulder conditions from rec-
reational activities (e.g., sports, exercise) 
and accidents (e.g., falls, motor vehicle 
accidents).4-6 Natural, age-related degener-
ation is also a risk factor for arm and shoul-
der conditions.7

T A B L E  1 .  ICD-9-CM codes for acute and chronic arm and shoulder conditions
Categories ICD-9-CM code
Acute
Traumatic arthropathy 716.1 5th digit (1-3)
Dislocations 718.2 5th digit (1-3), 718.3 5th digit(1-3), 831.xx, 832.xx
Fracture 733.1 5th digit (1-2), 810.xx-813.xx, 818.x, 819.x
Sprains 840.xx, 841.xx
Other injuries 880.xx, 881.xx, 923.0x, 923.1x, 927.0x, 927.1x, 959.4th digit(2-3)

Chronic
Other arthropathies 711.x(1-3), 712.x(1-3), 716.x(2-3), 719. 4th digit (2,3,5,6,8,9), 5th digit (1-3)
Osteoarthrosis 715.x(1-3)
Joint derangement 718. 4th digit (0,1,4,5,8), 5th digit (1-3), 719. 4th digit (0,1), 5th digit (1-3)
Joint pain 719.4(1-3)
Enthesopathies 726.0, 726.1x, 726.2, 726.3x
Nontraumatic rupture 727.61-727.62
Infection 730.x(1-3)

Special category
Rotator cuff 726.1, 726.10, 726.11, 726.13, 726.61, 840.4
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T A B L E  2 .  Incident counts and incidence rates of acute and chronic arm and shoulder 
conditions by demographic and military characteristics, active component, U.S. Armed 
Forces, 2003-2012

Acute Chronic  Rotator cuff 
 No. Rate  No. Rate  No. Rate

 Total    196,789 13.7   412,194 28.8    57,539 4.0
 Sex
  Male    177,111 14.4   357,649 29.2    50,513 4.1
  Female     19,678 9.5    54,545 26.3      7,026 3.4
 Age total
  <20     12,846 13.5    15,085 15.8      1,215 1.3
  20-24     65,256 13.7    91,193 19.2      9,007 1.9
  25-29     44,961 13.8    82,415 25.2      9,802 3.0
  30-34     27,128 12.9    61,998 29.5      8,949 4.3
  35-39     23,596 13.6    71,967 41.6    12,004 6.9
  40-44     15,048 14.7    56,046 54.7    10,150 9.9
  45-49       5,953 15.9    24,505 65.3      4,632 12.3
  50+       2,001 15.8      8,985 71.0      1,780 14.1
 Race/ethnicity
  White, non-Hispanic    135,884 15.1   272,998 30.3    37,395 4.1
  Black, non-Hispanic     24,916 10.5    65,514 27.5    10,006 4.2
  Hispanic     19,091 12.5    38,312 25.2      5,175 3.4
  Asian/Pacifi c Islander       5,807 10.2    13,632 23.9      1,896 3.3
  American Indian/Alaskan native       1,269 7.3      2,110 12.1         288 1.7
  Other/Unknown       9,822 14.4    19,628 28.8      2,779 4.1
 Service
  Army     77,076 14.8   174,031 33.3    20,918 4.0
  Navy     36,855 10.8    66,799 19.6    11,242 3.3
  Air Force     42,363 12.4   112,801 33.0    16,747 4.9
  Marine Corps     31,426 16.6    45,350 24.0      6,072 3.2
  Coast Guard       9,069 22.3    13,213 32.5      2,560 6.3
 Rank
  Recruit       5,331 18.6      7,319 25.6         407 1.4
  Enlisted    165,882 14.2   335,661 28.7    45,584 3.9
  Offi cer     25,576 10.8    69,214 29.2    11,548 4.9
 Occupation
  Combat-relateda     29,277 15.8    50,447 27.2      5,631 3.0
  Armor/motor transport       9,035 15.0    17,058 28.4      2,322 3.9
  Pilot/aircrew       5,650 10.6    12,680 23.8      1,974 3.7
  Repair/eng     59,556 14.1   122,255 29.0    17,445 4.1
  Comm/intel     39,398 12.3    95,647 29.9    13,876 4.3
  Healthcare     14,748 12.5    39,176 33.2      5,728 4.9
  Other     39,125 14.2    74,931 27.2    10,563 3.8
aInfantry, artillery, combat engineering

includes all ICD-9 codes associated with 
rotator cuff  conditions (Table 1).

A case of an acute arm and shoul-
der condition was defi ned as 1) a hospi-
talization with an acute arm and shoulder 
condition ICD-9 code in the primary or 
secondary diagnostic position or 2) two 
outpatient encounters with the same ICD-9 
code in the primary diagnostic position 
within 90 days of each other. For the overall 
main category count and rate, an individual 
could be an acute case once every 365 days.

A case of a chronic arm and shoulder 
condition was defi ned as 1) a hospitalization 

with an ICD-9 code indicating a chronic 
arm and shoulder condition in the primary 
or secondary diagnostic position or 2) two 
outpatient encounters with the same ICD-9 
code in the primary diagnostic position 
within 365 days of each other. For the over-
all main category count and rate, an indi-
vidual was counted as a case of a chronic 
arm and shoulder condition just once dur-
ing the surveillance period. Th e rotator cuff  
disease category was considered a chronic 
shoulder condition, but was analyzed sep-
arately from the other chronic diagnoses 
using a similar case defi nition.

For the analyses by subcategory, an 
individual could be a case of each of the 
subcategories once during the surveillance 
period for chronic conditions and once per 
365 days for acute conditions. For example, 
an individual could be an incident case of 
both joint pain and osteoarthrosis once each 
during the surveillance period; likewise, an 
individual could be an incident case of both 
a sprain and a fracture once each per year.

Th e overall burden of arm and shoulder 
conditions was determined by recording the 
number of inpatient or outpatient encoun-
ters with a primary (fi rst-listed) arm and 
shoulder diagnostic code and summarizing 
the numbers of medical encounters, indi-
viduals aff ected, hospital bed days, and lost 
work time. Lost work time is a measure of 
time that is the sum of bed days, days of con-
valescence, and the assignment of one-half 
day for each ambulatory visit that resulted 
in limited duty. For the burden analysis an 
individual could be counted once per day.

External causes of arm and shoulder 
conditions were ascertained from exter-
nal cause of injury codes (ICD-9 E-codes) 
reported on records of inpatient and ambu-
latory encounters from both military 
and civilian treatment facilities. Cause of 
injury codes (STANAG codes) reported 
on records of military hospitalizations in 
signatory nations of the North Atlantic 
Treaty Organization’s Standard Agreement 
on cause of injury coding (STANAG 2050) 
were also summarized.

R E S U L T S

Acute arm and shoulder conditions

During the surveillance period there 
were 196,789 incident cases of acute arm 
and shoulder conditions with an over-
all rate of 13.7 per 1,000 person-years 
(p-yrs) (Table 2). Th e rate of acute condi-
tions among males was 51.6 percent higher 
than females; however, aft er age 29 the rate 
in females increased with advancing age 
and surpassed that of males in the oldest 
age group (50+) (Figure 1). Rates remained 
relatively stable among males in successive 
age groups.

Incidence rates of acute conditions were 
highest among white, non-Hispanics (15.1 
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Th e annual incidence rates of all acute 
conditions increased 15.7 percent from 
2003 to 2010 and then decreased 10.6 
percent from 2010 to 2012 (Figure 2). Th e 
overall increase from 2003 to 2012 was 3.5 
percent. Sprains accounted for the greatest 
number of arm and shoulder injuries; the 
incidence rate of sprains more than dou-
bled between 2003 (3.9 per 1,000 p-yrs) 
and 2010 (8.7 per 1,000 p-yrs) but then 
decreased 12 percent from 2010 to 2012 
(7.7 per 1,000 p-yrs). From 2003 to 2012, 
the annual incidence rates of sprains in 
each age group increased by at least 75 per-
cent; these increases did not correlate with 
an increase in age (data not shown). Frac-
ture and dislocation rates both increased 
from 2003 to 2008, then declined in 2009 
through 2012.

Chronic arm and shoulder conditions

During the surveillance period there 
were 412,194 incident cases of chronic arm 
and shoulder conditions with an overall 
rate of 28.8 per 1,000 p-yrs (Table 2). Th e 
overall rate of chronic conditions in males 
was 11 percent higher than females; how-
ever, women less than 20 years of age and 
older than 44 years had higher rates than 
males in those age groups (Figure 1). For 

F I G U R E  1 .  Incidence ratesa of acute and 
chronic arm and shoulder conditions by age 
and gender, active component, U.S. Armed 
Forces, 2003-2012

aOne acute condition per person per year; one chronic 
condition per person per lifetime
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F I G U R E  3 .  Incidence ratesa of chronic arm and shoulder 
conditions overall and by subcategory, active component, U.S. 
Armed Forces, 2003-2012

aAn individual could be in more than one subcategory, but is counted only once 
in the total category

F I G U R E  2 .  Incidence ratesa of acute arm and shoulder 
conditions, overall and by subcategories, active component, 
U.S. Armed Forces, 2003-2012
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per 1,000 p-yrs) and those of other/unknown 
race/ethnicity (14.4 per 1,000 p-yrs), among 
service members in the Coast Guard (22.3 
per 1,000 p-yrs), among recruits (18.6 per 
1,000 p-yrs), and those in combat-related 
occupations (15.8 per 1,000 p-yrs) (Table 2).

both genders incidence rates were higher 
in successive age groups, especially above 
the age of 34.

Unadjusted incidence rates of chronic 
conditions were highest among white, 
non-Hispanics (30.3 per 1,000 p-yrs) and 
among service members in the Army (33.3 
per 1,000 p-yrs), Air Force (33.0 per 1,000 
p-yrs) and Coast Guard (32.5 per 1,000 
p-yrs) (Table 2). Rates were similar among 
enlisted service members and offi  cers (28.7 
and 29.2 per 1,000 p-yrs, respectively), 
and lowest among recruits (25.6 per 1,000 
p-yrs). Service members in healthcare 
occupations had the highest rates (33.2 per 
1,000 p-yrs) compared to their respective 
occupational counterparts.

Overall rates of chronic conditions 
increased 24.8 percent during the sur-
veillance period (Figure 3). Joint pain 
accounted for the highest rates of chronic 
arm and shoulder conditions throughout 
the 10-year surveillance period. Rates of 
joint pain more than doubled from 2004 
(10.5 per 1,000 p-yrs) to 2011 (24.5 per 
1,000 p-yrs) then decreased to 21.8 per 
1,000 p-yrs in 2012.   From 2003 to 2012, 
the annual incidence rates of joint pain 
in each age group increased by at least 74 
percent; these increases did not correlate 
with an increase in age (data not shown). 
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F I G U R E  4 .  Medical encounters,a individuals affected,b hospital bed days, and lost work 
time,c for arm and shoulder conditions, active component, U.S. Armed Forces, 2003-2012 

aMedical encounters: total hospitalizations and ambulatory visits for arm and shoulder conditions (with no more than 
one encounter per individual per day).
bIndividuals with at least one hospitalization or ambulatory visit for an arm and shoulder conditions per year.
cA measure 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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T A B L E  3 .  Top fi ve STANAG categories associated with arm and shoulder 
hospitalizations and top fi ve external cause of injury ICD-9-CM codes (E-codes) 
associated with arm and shoulder hospitalizations and ambulatory visits

No. % hospitalization w/
STANAG Description

1,959 25.2 500-599 Guns, explosives, and related agents, not in wartime
1,160 14.9 100-149 Accidents in land transport

983 12.6 980-999 Other, unspecifi ed
 884 11.4 600-699 Machinery, tools, and selected agents
 865 11.1 900-929 Falls

No. % encounter w/ 
E-code Description

13,691 30.4 Falls
8,134 18.0 Overexertion/strenuous/repetitive movements or loads
5,973 13.3 Accidents involving motor vehicles, motorcycles
3,065 6.8 Sports activities
1,994 4.4 Injuries from operations of war/terrorism

Enthesopathies (disorders occurring at the 
site of attachment of muscle tendons and 
ligaments to bones or joint capsules) were 
the second most common chronic condi-
tions ranging from a low in 2004 (6.4 per 
1,000 p-yrs) to a high in 2010 and 2011 (9.0 
per 1,000 p-yrs) (Figure 3).

Rotator cuff disease

Th ere were 57,539 cases of rotator 
cuff  disease during the surveillance period 
(overall rate: 4.0 per 1,000 p-yrs) (Table 2). 
Rates during the period remained rela-
tively stable (range: 3.3 per 1,000 p-yrs in 
2012; 4.8 per 1,000 p-yrs in 2007) (Figure 3). 
Overall rates among males were 21 percent 
higher than females; however, rates among 
males and females were similar in the 
youngest (<20, 20-24) and oldest (45-49, 
50+) age groups (data not shown). Overall 
rates were higher with each increasing age 
group; the percent increase was most dra-
matic from the 30-34 to 35-39 age groups 
(% increase: 62.6). 

Rates of rotator cuff  injuries were high-
est in black, non-Hispanic service mem-
bers (4.2 per 1,000 p-yrs) and lowest among 
American Indian/Alaskan natives (1.7 per 
1,000 p-yrs). Compared to their respective 
counterparts, rates were also highest among 
members of the Coast Guard (6.3 per 1,000 
p-yrs), among offi  cers (4.9 per 1,000 p-yrs), 
and those in healthcare-related occupa-
tions (4.9 per 1,000 p-yrs) (Table 2).

Burden of arm and shoulder conditions

During the surveillance period the 
annual numbers of overall medical encoun-
ters and of individuals aff ected for arm and 
shoulder conditions increased, particularly 
from 2006 to 2012 (Figure 4). Th e annual 
number of individuals aff ected grew from 
91,699 in 2003 to 150,815 in 2012. Th e pro-
portion of medical encounters per indi-
vidual also increased during the period 
from 2.7 medical encounters/individual in 
2003 to 3.4 medical encounters/individual 
in 2012. Hospital bed days varied by year, 
but overall decreased 32 percent from 2003 
(n=7,499 bed days) to 2012 (n=5,066 bed 
days). Lost work time increased from 2003 
to 2007, decreased from 2008 to 2010, and 
then increased again in 2011 and 2012.

Causes of arm and shoulder conditions

Of the records of hospitalizations for 
acute arm and shoulder conditions, 68.0 
percent (n=7,073) had a STANAG code; 
14.5 percent (n=700) of the chronic arm and 
shoulder conditions hospitalizations had a 
STANAG code. Of the total 7,773 hospital-
izations with a STANAG code, 25.2 percent 
(n=1,959) had a STANAG code in the cate-
gory of “guns, explosive, and related agents, 
not in wartime.” Th e next most common 
STANAG category, accounting for 14.9 
percent (n=1,160) was “accidents in land 
transport”; 42.6 percent of these (n=494) 
were associated with motorcycles. Th e next 
three most common STANAG categories 

which made up an additional 35.1 percent, 
were other, unspecifi ed (12.6%; n=983), 
“machinery, tools, and selected agents” 
(11.4%; n=884 [89.9%; n=795 from cut-
ting/piercing instruments]), and “falls” 
(11.1%; n=865) (Table 3).

Among the 196,789 records for acute 
arm and shoulder conditions, 19.7 percent 
(n=38,811) had an E-code recorded dur-
ing their case-defi ning encounter; 1.5 per-
cent (n=6,264) of records for chronic arm 
and shoulder conditions had an E-code. 
Five categories of E-codes accounted for 
72.7 percent of the case-defi ning encoun-
ters that reported an E-code. Nearly one-
third (30.4%) had an E-code associated 
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with “falls”; nearly one-fi ft h (18.0%) had an 
E-code associated with “overexertion/stren-
uous/repetitive movements or loads”; 13.3 
percent had an E-code associated with “acci-
dents involving motor vehicles or motorcy-
cles”; 6.8 percent had an E-code associated 
with “sports activities”; and 4.4 percent had 
an E-code associated with “injuries from 
operations of war/terrorism” (Table 3).

E D I T O R I A L  C O M M E N T

Arm and shoulder conditions are 
common in the active component of the 
U.S. Armed Forces. Each year during the 
surveillance period, an average of 120,000 
service members sought care for and were 
diagnosed with, an acute or chronic con-
dition of the arm or shoulder and these 
patients had 3,628,833 encounters asso-
ciated with their care. During the entire 
period there were 196,789 incident cases of 
acute arm and shoulder conditions – i.e., on 
average, nearly 20,000 newly incident acute 
conditions per year. Furthermore, there 
were 412,194 incident cases of chronic arm 
and shoulder conditions – i.e., on average, 
over 40,000 incident (new) service mem-
bers were diagnosed with a chronic condi-
tion every year. 

Acute arm and shoulder conditions 
were more common among males, recruits, 
and those in combat-related occupations. 
Th e higher rates in these categories may 
be a result of more risk-taking behavior, 
greater participation in sports and training 
exercises, and occupational exposures. It is 
unclear why service members in the Coast 
Guard have the highest rates of acute arm 
and shoulder conditions.

Among chronic arm and shoulder 
conditions, age was the most consistent 
correlate of incidence rates. Th e impact of 
age may also have an eff ect on other demo-
graphic categories that have greater propor-
tions of older service members, specifi cally, 
rank (offi  cers), and occupation (healthcare) 
Th e higher rate in service members with 
healthcare occupations may also be a result 
of more complete ascertainment of arm 
and shoulder conditions among healthcare 

workers. Healthcare workers may be more 
likely to seek care and may more easily 
obtain access to care.

While the overall increase in rates of 
chronic arm and shoulder conditions dur-
ing 2003 to 2012 coincided with the period 
of combat operations in Iraq and Afghani-
stan, the rates of chronic arm and shoulder 
conditions were not refl ected among those 
more likely to have directly engaged in war-
fi ghting, i.e., the younger age groups, those 
in the Marine Corps, and those in combat-
related occupations.

Joint pain was the most common 
chronic condition and incidence rates 
increased dramatically during the period. 
Likewise, sprains demonstrated a simi-
lar increase among acute conditions. Th e 
associated lost duty time due to these con-
ditions may adversely aff ect overall com-
bat readiness in the force. Th e appreciable 
burden of arm and shoulder conditions is 
evident from the increasing numbers of 
medical encounters, individuals aff ected, 
and lost work time. 

Th e increases in joint pain and sprains 
were demonstrated in all age groups during 
the surveillance period. It is unclear why 
these two subcategories have increased so 
dramatically during the period. 

Th e STANAG codes reported in this 
analysis represent the causes associated 
with the more serious cases (i.e., those 
requiring hospitalization) and those hos-
pitalized in military treatment facilities. It 
is not surprising that the more frequently 
recorded STANAG codes are related to 
causes that may be associated with more 
serious injuries, i.e., “guns, explosive, and 
related agents, not in wartime” and “acci-
dents involving land transport” (e.g., 
motor vehicle accidents). Th e E-codes were 
recorded from both inpatient and outpa-
tient encounters from all healthcare sources 
(both MTFs and outsourced care). Th e 
E-codes most frequently recorded specifi ed 
causes such as falls, overuse injuries, and 
sports-related injuries, a pattern consistent 
with causes of arm and shoulder conditions 
previously reported.2-6, 10

One limitation of this analysis is the 
fact that the ICD-9 codes used to identify 

cases do not specify laterality, i.e., left  ver-
sus right arms and shoulders. As a conse-
quence, because of the case defi nitions used 
for acute and chronic conditions, service 
members who were counted because of a 
condition on one side of their body might 
not have been counted a second time if they 
developed a condition with the same ICD-9 
code on the other arm or shoulder. Th e 
result of this coding limitation would be 
underestimates of incident cases and rates. 
Th e ICD-10 coding system provides for 
specifying laterality and will, when intro-
duced into the Military Health System, 
potentially alleviate this limitation.
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The Reportable Events Monthly Report (REMR)

armed Forces Health Surveillance 
Center (AFHSC) has established a 
new report for analysis of report-

able events. Th e purpose of the Report-
able Events Monthly Report (REMR) is 
to inform public health stakeholders and 
leaders about the recent occurrence of, 
and trends in, Reportable Medical Events 
(RME), hereaft er referred to as RME or 
reportable events. Department of Defense 
(DoD) reportable events are defi ned by 
the Armed Forces Reportable Medical 
Events Guidelines which details a clini-
cal description, case classifi cation, and, if 
available, laboratory criteria for diagno-
sis. An event is deemed reportable if it is 
a diagnosed medical condition (suspected, 
probable, or confi rmed) whose occurrence 
may represent a signifi cant threat to public 
health and military operations. Such events 
have the potential to aff ect large numbers 
of people, to be widely transmitted within 
a population, to have severe/life threaten-
ing clinical manifestations, and/or to dis-
rupt military training and deployment.1 
Timely, accurate reporting of probable, sus-
pected, or confi rmed cases ensures proper 

identifi cation, treatment, control, and fol-
low-up of cases and is required by DoD 
policy.2 Based on the Centers for Disease 
Control and Prevention (CDC), the Coun-
cil of State and Territorial Epidemiologists, 
and by a consensus of public health experts 
in all of the Services, the DoD has chosen, 
and has periodically revised, the list of con-
ditions deemed reportable.1 Public health 
and preventive medicine personnel report 
such events through electronic surveillance 
systems to their respective Service public 
health surveillance centers, each of which 
forwards the information to the AFHSC 
for consolidation and analysis of trends 
in DoD as a whole. Th e AFHSC will post 
the REMR on its web site to summarize its 
analyses of the aggregate data. Th is report 
in the MSMR introduces these data sum-
maries and analyses, using a condensed 
version of the latest analysis. 

Th e REMR shows counts of cases of 
reportable diseases and injuries which 
the Services have communicated to the 
AFHSC. For each condition, the number 
of cases reported in the most recent calen-
dar month (e.g., May 2013) is compared to 

the median and to the range of the num-
ber of cases reported for the same month in 
the previous fi ve years (Table). In addition, 
the number of cases reported during the 12 
month period ending in the most recent 
calendar month (e.g., June 2012-May 2013) 
is compared to the median and to the range 
of the number of cases reported during 
the fi ve previous 12 month periods. For 
both comparisons, if the most recent count 
exceeds the upper bound of the 5-year 
range, then the corresponding box in the 
table is colored red. For counts below the 
lower bound of the 5-year range, the box is 
colored green (Table). 

Th e conditions are displayed in disease 
groups either with similar clinical presen-
tations (e.g., gastrointestinal and sexually 
transmitted infections) or with similar pub-
lic health prevention strategies (e.g., vac-
cine preventable, vector-borne, zoonotic, or 
tropical infections, or weather-related inju-
ries). Infections that did not fi t easily into 
these categories are listed together at the 
end in an “other” category. Because the 66 
conditions diff er from one another in their 
etiologies and epidemiology, care must 

Current month Previous 12 months

Disease May 2013 
counts

2008-2012
 current

months median

2008-2012 
current

months range
Disease

Jun 2012-
May 2013 

counts

Jun 2007-May 
2012 

 median

Jun 2007-
May 2012 

range
Diphtheria 0 0 0 - 1 Diphtheria 0 0 0 - 2

H. infl uenzae invasive 0 1 0 - 4 H. infl uenzae invasive 12 9 3 - 52

Hepatitis A 1 3 0 - 5 Hepatitis A 50 28 20 - 31

Measles 0 1 0 - 3 Measles 0 3 0 - 6

Meningococcal disease 0 0 0 - 1 Meningococcal disease 3 17 8 - 25

Mumps 0 2 1 - 3 Mumps 6 21 12 - 24

Pertussis 3 6 1 - 38 Pertussis 133 78 44 - 121

Poliomyelitis 0 0 0 - 0 Poliomyelitis 0 0 0 - 0

Rubella 0 0 0 - 1 Rubella 1 2 0 - 4

Smallpox 0 0 0 - 0 Smallpox 0 0 0 - 1

Tetanus 0 0 0 - 0 Tetanus 0 0 0 - 0

Varicella, AD only 0 5 1 - 9 Varicella, AD only 30 35 25 - 78

Yellow Fever 0 0 0 - 0 Yellow Fever 0 0 0 - 0

T A B L E .  Reported cases of vaccine-preventable conditions. Comparison of numbers of cases in May 2013 to the previous fi ve months 
of May (2008-2012) and comparison of numbers of cases in the 12 month period June 2012-May 2013 to the previous fi ve 12 Month 
periods (June 2007-May 2012)
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Lyme disease 

F I G U R E  1 .  Number of reportable medical events by selected gastrointestinal infections, by month, May 2007-May 2013

F I G U R E  2 .  Number of reportable medical events for selected 
vector-borne infections, by month, May 2007-May 2013
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Dengue fever Malaria 

F I G U R E  3 .  Number of reportable medical events for selected 
tropical infections, by month, May 2007-May 2013

be taken in making comparisons between 
conditions and groups of conditions. 

 Th e report methodology includes a 
search of the Defense Medical Surveillance 
System (DMSS) for counts of all 66 reportable 
conditions that have been reported through 
the Army, Navy, Marine Corps, and Air Force 
disease reporting systems for the time periods 
described above. Included are reportable events 
for diagnoses that are either suspect, probable, 
confi rmed, or pending confi rmation.1

Analysis of case counts for a specifi c 
month is helpful in understanding expected 
values for diseases with seasonal variation. 
Th e rationale for displaying the previous 12 
months (as opposed to calendar years) is to 
show suffi  cient amounts of data for com-
parison throughout the year. Oft en a full 
year of data is required for analysis, par-
ticularly of diseases with rare events. Th e 
time series graphs are displayed for a visual 

trend analysis of the previous fi ve years of 
data. Epidemiological characteristics such 
as seasonality, outbreaks, and normal vari-
ability can be more easily seen with these 
graphics. Conditions with rare events were 
not usually graphed as the visualization is 
not as meaningful in those cases. 

Th e brief summaries below and fi gures 
highlight noteworthy observations in the 
most recent month’s report (May 2013). 

I L L U S T R A T I V E  C O M M E N T S

Gastrointestinal infections

Campylobacteriosis and norovirus cases 
have risen sharply in the past 12 months as 
compared to the 12 month medians over 
the past fi ve years. Note that prior to 2009 
norovirus was not reportable (Figure 1a).

In the time series graph, note that the 
highest numbers of cases of salmonellosis 
were reported during the summer months 
(Figure 1b).

Vector-borne infections

Cases of Lyme disease were below the 
5-year range for the month of May and 
were within the 5-year range for the previ-
ous 12 months (Figure 2).

Tropical infections

Malaria cases for the past 12 months 
were below the expected range based on 
the previous fi ve years of observation. Th is 
decline may be related to the troop draw 
down in Afghanistan and possibly to the 
proper use of personal protective equip-
ment and prophylaxis (Figure 3).

a. b.a

aPrior to 2009 norovirus was not reportable
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Vaccine-preventable infections

In the last 12 months, pertussis case 
counts exceeded the upper bound of the 
5-year range. Pertussis cases peaked in 
May 2012 and then declined. Th e May 2013 
case counts are within the 5-year range and 
below the median for this month. Hepa-
titis A cases were elevated for the past 12 
months but not this month (Table, Figure 4).

Weather-related injuries

Heat and cold injuries demonstrated 
distinct seasonal patterns during the 
period, but the total number of heat inju-
ries reported was about 12 times that of 
cold injuries. Both heat and cold injuries 
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F I G U R E  4 .  Number of reportable medical events by selected vaccine-preventable infections, by month, May 2007-May 2013
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F I G U R E  5 .  Number of reportable medical events for selected 
weather-related injuries, by month, May 2007-May 2013
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Syphilis 

F I G U R E  6 .  Number of reportable medical events for selected 
sexually transmitted infections, by month, May 2007-May 2013

were relatively few during May, a seasonal 
transition month (Figure 5).

Sexually transmitted illnesses

Th e May 2013 case count of syphilis 
was within the range of the previous fi ve 
months of May; however, the count for the 
12 months ending in May 2013 was slightly 
higher than both the median and the upper 
bound of the range for the previous fi ve 
12-month periods (Figure 6).
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Forces Health Surveillance Center (AFHSC) 
prepared the May 2013 Reportable Events 
Monthly Report (REMR) upon which this 
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AFHSC point of contact for questions or 
comments about the REMR. 
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Deployment-Related Conditions of Special Surveillance Interest, U.S. Armed Forces, 
by Month and Service, January 2003-May 2013 (data as of 19 June 2013)

Traumatic brain injury (ICD-9: 310.2, 800-801, 803-804, 850-854, 907.0, 950.1-950.3, 959.01, V15.5_1-9, V15.5_A-F, V15.52_0-9, 
V15.52_A-F, V15.59_1-9, V15.59_A-F)a
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Reference: Armed Forces Health Surveillance Center. Deriving case counts from medical encounter data: considerations when interpreting health surveillance reports. MSMR. 
Dec 2009; 16(12):2-8.
aIndicator diagnosis (one per individual) during a hospitalization or ambulatory visit while deployed to/within 30 days of returning from OEF/OIF. (Includes in-theater medical encoun-
ters from the Theater Medical Data Store [TMDS] and excludes 4,137 deployers who had at least one TBI-related medical encounter any time prior to OEF/OIF).

Reference: Isenbarger DW, Atwood JE, Scott PT, et al. Venous thromboembolism among United States soldiers deployed to Southwest Asia. Thromb Res. 2006;117(4):379-83.
bOne 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.

Deep vein thrombophlebitis/pulmonary embolus (ICD-9: 415.1, 451.1, 451.81, 451.83, 451.89, 453.2, 453.40 - 453.42 and 453.8)b

8.7/mo 11.9/mo 12.2/mo 15.8/mo 20.0/mo 15.0/mo 16.3/mo 18.5/mo 20.3/mo 13.6/mo

52.1/mo 69.1/mo 130.6/mo 242.5/mo 504.3/mo 566.2/mo 450.8/mo 578.8/mo 633.9/mo 410.1/mo
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Deployment-related conditions of special surveillance interest, U.S. Armed Forces, 
by month and service, January 2003-May 2013 (data as of 19 June 2013)

Amputations (ICD-9-CM: 887, 896, 897, V49.6 except V49.61-V49.62, V49.7 except V49.71-V49.72, PR 84.0-PR 84.1, except PR 84.01-PR 
84.02 and PR 84.11)a

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

Heterotopic ossifi cation (ICD-9: 728.12, 728.13, 728.19)b     

Reference: Army Medical Surveillance Activity. Heterotopic ossifi cation, active components, U.S. Armed Forces, 2002-2007. MSMR. Aug 2007; 14(5):7-9.
bOne 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.

5.6/mo 10.6/mo 12.6/mo 13.3/mo 16.9/mo 7.8/mo 7.3/mo 16.7/mo 21.8/mo 11.8/mo

0.8/mo 2.7/mo 5.0/mo 7.8/mo 10.6/mo 9.1/mo 5.2/mo 6.3/mo 10.4/mo 9.8/mo
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