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The objective of this study was to assess the incidence and trends of sepsis 
hospitalizations in the active component U.S. military over the past decade. 
Between 1 January 2011 and 31 December 2020, there were 5,278 sepsis 
hospitalizations of any severity recorded among the active component. The 
overall incidence was 39.8 hospitalizations per 100,000 person-years (p-yrs). 
Annual incidence increased 64% from 2011 through 2019, then dropped 
considerably in 2020. Compared to their respective counterparts, rates were 
highest among female service members, the oldest and youngest age groups, 
and recruits. The gap in sepsis hospitalization rates between female and male 
service members increased over the surveillance period. Pneumonia was the 
most commonly co-occurring infection, followed by genitourinary infec-
tions. Among female service members, genitourinary infections were more 
commonly diagnosed compared to pneumonia. The most common non-
infection co-occurring diagnoses were acute kidney failure and acute respira-
tory failure. This study demonstrates an apparent sex disparity in sepsis rates 
and further study is recommended to understand its cause.
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W H A T  A R E  T H E  N E W  F I N D I N G S ?   

Incidence of sepsis hospitalizations is in-
creasing in the active component. The high-
est rates were seen in female service mem-
bers, the oldest and youngest age groups, 
and recruits. The incidence rate gap between 
male and female service members increased 
over time. There was a sharp decline in sep-
sis diagnoses in 2020 during the COVID-19 
pandemic.

W H A T  I S  T H E  I M P A C T  O N 
R E A D I N E S S  A N D  F O R C E  H E A L T H 
P R O T E C T I O N ?

Sepsis is a severe, life-threatening condition 
that poses an increasing risk to U.S. military 
members. It leads to long hospital stays and 
recovery periods and detracts from readiness 
and deployability. Sex disparities in sepsis 
rates highlight a women’s force health protec-
tion issue that requires further investigation.

Sepsis is a life-threatening organ dys-
function caused by a dysregulated 
host response to infection.1 Septic 

shock is a more severe manifestation of the 
same process with hypotension and inad-
equate tissue perfusion. Septicemia is an 
older term no longer in clinical use because 
it is nonspecific and blends the concepts of 
sepsis and bloodstream infection which are 
not necessarily synonymous. 

The third international consensus def-
initions for sepsis and septic shock (Sep-
sis-3) were published in 2016.1 Prior to this, 
the term sepsis was used for a dysregulated 
host response without organ dysfunction 
and severe sepsis was used if organ dysfunc-
tion was present. Sepsis-3, however, makes 
organ dysfunction a component of sepsis, 
thereby making severe sepsis a superfluous 
term. Severe sepsis is, however, still used in 
administrative coding practices. 

Sepsis and septic shock are common 
causes of hospitalization, morbidity, and 
mortality requiring rapid, protocol-based 

treatment, usually with broad-spectrum 
empiric antibiotics. Understanding the epi-
demiology of sepsis and septic shock as 
well as the underlying infections and co-
occurring conditions is vital for recogni-
tion of risk factors and implementation of 
appropriate empiric treatment protocols. 

Recent studies have found 50 million 
cases of sepsis (of any severity) worldwide 
and over 1 million cases in the U.S. in 2017, 
among which 189,623 deaths occurred.2 
Despite evidence of increased incidence of 
sepsis in the general population, the cur-
rent impact of this condition on the U.S. 
military is largely unknown. The only mili-
tary surveillance study, published in 2013, 
reviewed the annual incidence of septice-
mia among active component service mem-
bers for the years 2000 –2012.3 This study 
found an overall incidence of 13.2 cases 
per 100,000 p-yrs. Incident cases increased 
dramatically over the surveillance period, 
in particular from 2004 through 2012 when 
there was a 570% increase in the annual 

incidence rate of septicemia as a primary 
diagnosis, likely attributable to changes in 
definitions and coding practices.3 In addi-
tion, there were differences in sepsis rates 
between demographic groups, with higher 
overall rates of septicemia in female com-
pared to male service members, the young-
est and oldest individuals (age <20 and 45+) 
compared to those aged 20–44, Marines 
compared to members of other services, 
recruits in basic training compared to non-
recruits, junior enlisted compared to senior 
enlisted service members, and senior offi-
cers compared to junior officers.3 

In addition to changes in clinical def-
initions and criteria, the Military Health-
care System (MHS) transitioned from 
using the 9th revision of the International 
Classification of Diseases (ICD-9) to the 
10th revision (ICD-10) for coding pur-
poses in October 2015. ICD-10 did not 
include septicemia, but added more spe-
cific codes which include the causative 
organisms (when known). In light of major 
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substantive changes to the definition of 
sepsis, both clinical and administrative, 
updated surveillance data on the impact 
of sepsis on the U.S. military are needed. 
This report summarizes the frequencies, 
rates, and trends of incident diagnoses of 
septicemia, sepsis, severe sepsis, and septic 
shock among members of the active com-
ponent of the U.S. Armed Forces over the 
past decade. It also describes frequencies of 
diagnoses of sepsis, infectious agents, and 
co-occurring conditions during hospital-
izations with incident diagnoses of septice-
mia, sepsis, severe sepsis, and septic shock.

M E T H O D S

This study included all U.S. Army, 
Air Force, Navy, and Marine Corps mem-
bers who served in the active component 
at any time between 1 January 2011 and 31 
December 2020. All data used in this anal-
ysis were derived from the Defense Medi-
cal Surveillance System (DMSS), which 
maintains electronic records of all actively 
serving U.S. military members’ hospital-
izations and ambulatory visits in U.S. mil-
itary and civilian (contracted/purchased 
care through the MHS) medical facilities 
worldwide. Defense Manpower Data Cen-
ter (DMDC) Contingency Tracking System 
(CTS) records for service member deploy-
ments are also maintained in the DMSS, 
which include the dates and countries of 
deployment. 

Several studies have attempted to val-
idate and optimize case definitions for 
sepsis using ICD-10 data, and have rec-
ommended using broad search criteria.4,5 
In this study, incident sepsis cases of any 
severity (i.e., septicemia, sepsis, severe sep-
sis, or septic shock) were identified from 
records of hospitalizations that included 
any diagnostic codes (ICD-9 and ICD-10) 
specific for these conditions (Table 1). Cases 
from hospitalization records were included 
if they had any of these codes recorded 
in any diagnostic position. An individual 
could account for multiple incident cases if 
there were more than 14 days between the 
dates of consecutive incident case-defining 
encounters. Co-occurring conditions were 
identified by ICD-9 and ICD-10 codes 

from the incident hospitalizations with a 
concurrent sepsis-related code. 

Data were obtained from DMSS for 9 
covariates: age group, race/ethnicity group, 
sex, branch of service, rank, geographic 
region, deployed status, recruit status, and 
military occupation. An Armed Forces 
Health Surveillance Division algorithm 
based on age, rank, duty location, and time 
since entry into military service was used 
to determine recruit basic training status. 
Deployed status was defined as being cur-
rently deployed on the date of diagnosis 
or deployed within the past 30 days to any 
known location (deployments to unknown 
locations or bodies of water were excluded). 

Incidence rates were calculated as 
incident cases per 100,000 p-yrs. Overall 
incidence rates as well as rates stratified 
by covariates were calculated for both the 
total surveillance period and for each cal-
endar year of surveillance. For the purpose 
of describing frequencies of diagnoses for 
sepsis, infections, and co-occurring condi-
tions, ICD-9 and ICD-10 codes were placed 
in three categories: 1) sepsis codes which 
included all case-defining codes in Table 1; 
2) infection codes which included codes for 
co-occurring infections; and 3) co-occur-
ring diagnoses which included other codes 
that do not fit into the other 2 categories 
and could represent risk factors for sep-
sis, sequelae from sepsis, or be unrelated to 
sepsis. Based on clinical experience some 
codes which did not specify an infection 
were included in the infection codes cate-
gory because they are potentially causal for 
sepsis (e.g., acute pancreatitis, non-infec-
tive gastroenteritis and colitis). All analyses 
were performed using SAS/STAT software, 
version 9.4 (2014, SAS Institute, Cary, NC).

R E S U L T S

Overall, there were a total of 5,278 
incident hospitalizations with any sepsis 
diagnosis (i.e., sepsis, severe sepsis, septic 
shock, septicemia) during the study period 
(Table 2). These 5,278 hospitalizations 
occurred among 5,039 unique individu-
als. A total of 4,842 service members had 
1 hospitalization during the study period, 
and 197 service members had 2 or more 

hospitalizations (Table 3). Service members 
who had multiple hospitalizations during 
the study period were more likely to be 
male (84.3%) and older (39.6% aged 35 or 
older), compared to those with only 1 hos-
pitalization during the study period (74.2% 
male and 24.4% aged 35 or older). 

The crude overall incidence of sepsis 
hospitalization was 39.8 cases per 100,000 
p-yrs and there was a 64% increase in 
annual rates from 2011 through 2019 
(31.1 cases to 51.0 cases per 100,000 p-yrs, 
respectively). In 2020, the crude incidence 

T A B L E  1 .  Case-defining ICD codes for 
sepsis

ICD-9 Description
003.1 Salmonella septicemia
022.3 Anthrax septicemia
038* Septicemia
995.91 Sepsis
995.92 Severe sepsis
785.52 Septic shock
998.02 Postoperative septic shock
670.2* Puerperal sepsis

ICD-10 Description
A02.1 Salmonella sepsis
A22.7 Anthrax sepsis
A26.7 Erysipelothrix sepsis
A32.7 Listeria sepsis
A40* Streptococcal sepsis
A41* Other sepsis
A42.7 Actinomycotic sepsis
A54.86 Gonococcal sepsis
B37.7 Candida sepsis

O03.* Sepsis following spontane-
ous abortion

O04.87 Sepsis following induced 
termination of pregnancy

O07.37
Sepsis following failed 
attempted termination of 
pregnancy

O08.82 Sepsis following ectopic and 
molar pregnancy

O85 Puerperal sepsis

O86.04 Sepsis following an obstetric 
procedure

R65.2* Severe sepsis
T81.12* Postprocedural septic shock

aAn asterisk (*) indicates that any subsequent 
digit/character is included.
ICD, International Classification of Diseases.
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of sepsis declined to 42.0 cases per 100,000 
p-yrs (data not shown). 

Incidence was higher among female 
than male service members (63.4 vs 35.4 
cases per 100,000 p-yrs, respectively; inci-
dence rate ratio [IRR]=1.8). The incidence 
of sepsis among male service members was 
relatively consistent over time, while that 
among female service members showed an 
increasing trend, peaking in 2019 at a rate 
of 91.8 cases per 100,000 p-yrs (Figure 1). 
Overall incidence was highest among those 
under 20 years old (63.1 cases per 100,000 
p-yrs) and older than 45 years (70.2 cases 
per 100,000 p-yrs) compared to those aged 
20 –45. There were no pronounced differ-
ences in overall incidence rates of sepsis 
diagnoses between race/ethnicity groups. 

Marines had a higher overall inci-
dence compared to their counterparts 
in the Army, Navy, or Air Force (Table 2). 
This was primarily due to higher annual 
incidence in Marines from 2011 through 
2013. After 2013, annual rates were simi-
lar and stable among the branches, except 
for 2019 when Marines again had a higher 
rate (Figure 2). Recruits had nearly double 
the overall incidence of non-recruit active 
component members (72.6 vs 39.1 cases 
per 100,000 p-yrs, respectively, IRR=1.9). 
Junior officers had the lowest overall rate 
of incident sepsis diagnoses. Pilots and air 
crew had the lowest overall incidence rate 
of sepsis compared to other occupations, 
while health care workers had the highest. 

Among active component service 
members stationed within the continental 
U.S., those in the Northeast had lower over-
all rates compared to the Midwest, South, 
and West. Service members stationed over-
seas had considerably lower rates than those 
in any continental U.S. regions. Deployed 
or recently deployed service members had 
a lower overall incidence rate than those 
who were non-deployed.

Case-defining codes

The most frequent case-defining ICD-9 
diagnoses (Table 4) were unspecified septi-
cemia and sepsis, followed by severe sepsis 
and septic shock. Combination codes con-
taining specific infectious organisms were 
used infrequently. The most frequent case-
defining ICD-10 diagnoses were sepsis of 

T A B L E  2 .  Rate of sepsis hospitalizations, 
active component, U.S. Armed Forces, 
2011–2020

No. Ratea

Total 5,278 39.8
Sex     

Male 3,963 35.4
Female 1,315 63.4

Age group (years)     
<20 553 63.1
20–24 1,614 38.3
25–29 1,020 32.2
30–34 724 34.1
35–39 603 39.5
40–44 411 47.5
45+ 353 70.2

Race/ethnicity group  
Non-Hispanic White 3,092 40.0
Non-Hispanic Black 810 38.0
Hispanic 760 39.7
Other/unknown 616 41.2

Service     
Army 1,933 38.9
Navy 1,157 36.0
Air Force 1,236 38.5
Marine Corps 952 50.7

Recruit     
Yes 205 72.6
No 5,073 39.1

Rank     
Junior enlisted (E1–E4) 2,534 44.2
Senior enlisted (E5–E9) 2,051 39.4
Junior officer 
(O1–O3; W01–W03) 334 23.1

Senior officer 
(O4–O10; W04–W05) 359 40.5

Military occupation     
Combat-specificb 730 38.4
Motor transport 163 42.2
Pilot/air crew 119 24.1
Repair/engineering 1,387 35.5
Communications/ 
intelligence 1,164 40.3

Health care 547 46.7
Other/unknown 1,168 46.2

Region of assignment  
Northeast 145 40.1
Midwest 415 52.7
South 2,528 44.9
West 1,411 45.3
Overseas 431 20.5
Unknown/missing 348 27.4

Deployed     
Yes 136 19.2
No 5,142 40.9

ED, emergency department; No., number.
aRate per 100,000 person-years.
bInfantry/artillery/combat engineering/armor.

unspecified organism, severe sepsis with-
out shock, severe sepsis with shock, and 
other specified sepsis. Combination ICD-
10 codes were also used infrequently.

Among all sepsis combination codes, 
Escherichia coli (E. coli) was used most fre-
quently under both ICD-9 and ICD-10, 
followed by Streptococcus, methicillin sus-
ceptible Staphylococcus aureus (MSSA), 
and unspecified gram-negative organisms 
under ICD-9, and MSSA and puerperal 
sepsis under ICD-10.

Infections

The most common co-occurring infec-
tions based on ICD-9 codes were pneumo-
nia with unspecified organism, unspecified 
pyelonephritis, urinary tract infection, 
postoperative infection, and cellulitis of the 
leg (Table 5). Based on ICD-10 codes, the 
most frequent infections were pneumonia 
from unspecified organism, acute tubulo-
interstitial nephritis, unspecified urinary 
tract infection, unspecified E. coli infection, 
and unspecified tubulo-interstitial nephri-
tis. While pneumonia was commonly diag-
nosed in both male and female service 
members, urinary tract infections, pyelone-
phritis, and pyonephrosis were much more 
frequently seen in female service members 
whereas cellulitis was much more common 
in males. Some codes such as puerperal sep-
sis were only applicable to female service 
members, although these accounted for a 
small proportion of sepsis codes in female 
service members. Pneumonia was by far 
the most frequently diagnosed infection 
in both recruits and non-recruits. Codes 
for cellulitis were more frequently docu-
mented in recruits than non-recruits, while 
pyelonephritis and urinary tract infections 
were more frequently documented in non-
recruits (data not shown). 

Co-occurring diagnoses

The most frequent co-occurring diag-
noses other than infections based on ICD-9 
codes were unspecified acute kidney failure, 
acute respiratory failure, tobacco use disor-
der, hypoosmolality and/or hyponatremia, 
and hypopotassemia (Table 6). Under ICD-
10, the most frequent co-occurring diagno-
ses were unspecified acute kidney failure, 
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acute respiratory failure with hypoxia, 
hypo-osmolality and hyponatremia, hypo-
kalemia, and dehydration. Male and female 
service members had similar co-occurring 
diagnoses, though respiratory failure and 
tobacco use disorder were less frequently 
diagnosed in female service members (data 
not shown).

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

Overall, annual sepsis rates increased 
between 1 January 2011 and 31 Decem-
ber 2020, with the exception of a sharp 
decrease in 2020. The highest overall rates 
were seen among female service members, 
the oldest and youngest age groups, and 
recruits. The incidence rate gap between 
male and female service members widened 
over the surveillance period. Overall, pneu-
monia was the most commonly coded co-
occurring infection, followed by various 
infections of the urinary tract with genito-
urinary infections being more common in 
female service members and pneumonia 
and cellulitis more common in male service 
members. Various codes for pneumonia, 
followed by cellulitis, made up the major-
ity of coded infections among recruits, 
with very few genitourinary infections. 
The most common co-occurring diagnoses 
were acute kidney failure and acute respira-
tory failure. 

Studies using administrative data to 
assess the incidence of sepsis in the general 
U.S. population have produced results that 
have varied widely depending on the spec-
trum of sepsis evaluated (e.g., all sepsis vs 
only severe sepsis) and the coding case def-
inition used.6 Reported sepsis rates in the 
U.S. are higher than active component rates 
(U.S. in 2017 had 254.9 cases per 100,000 
population compared to 39.8 per 100,000 
p-yrs in the active component), though 
the results are not directly comparable 
because of significant demographic differ-
ences between the general U.S. and military 
populations.2 Despite the varying results in 
the overall annual rates, U.S. population-
based studies did show consistent findings 
in certain demographic groups. They con-
sistently show higher rates of sepsis among 
males, which is the inverse of this study’s 

T A B L E  3 .  Number of individuals who had one or multiple sepsis hospitalizations, active com-
ponent, 2011–2020

One hospitalization Two or more 
hospitalizationsa

No. % No. %
Total 4,842 100.0 197 100.0
Sex    

Male 3,595 74.2 166 84.3
Female 1,247 25.8 31 15.7

Age group (years)    
<20 536 11.1 9 4.6
20–24 1,530 31.6 40 20.3
25–29 942 19.5 34 17.3
30–34 652 13.5 36 18.3
35–39 522 10.8 34 17.3
40–44 364 7.5 20 10.2
45+ 296 6.1 24 12.2

Race/ethnicity group    
Non-Hispanic White 2,837 58.6 116 58.9
Non-Hispanic Black 761 15.7 23 11.7
Hispanic 688 14.2 31 15.7
Other/unknown 556 11.5 27 13.7

Service    
Army 1,757 36.3 81 41.1
Navy 1,054 21.8 46 23.4
Air Force 1,131 23.4 47 23.9
Marine Corps 900 18.6 23 11.7

Recruit    
Yes 198 4.1 5 2.5
No 4,644 95.9 192 97.5

Rank    
Junior enlisted (E1–E4) 2,404 49.6 63 32.0
Senior enlisted (E5–E9) 1,821 37.6 102 51.8
Junior officer (O1–O3; W01–W03) 303 6.3 14 7.1
Senior officer (O4–O10; W04–W05) 314 6.5 18 9.1

Military occupation
Combat-specificb 664 13.7 28 14.2
Motor transport 148 3.1 7 3.6
Pilot/air crew 104 2.1 7 3.6
Repair/engineering 1,279 26.4 48 24.4
Communications/intelligence 1,072 22.1 42 21.3
Health care 489 10.1 26 13.2
Other/unknown 1,086 22.4 39 19.8

Region of assignment    
Northeast 131 2.7 6 3.0
Midwest 368 7.6 17 8.6
South 2,329 48.1 90 45.7
West 1,275 26.3 58 29.4
Overseas 409 8.4 15 7.6
Unknown/missing 330 6.8 11 5.6

Deployed    
Yes 130 2.7 4 2.0
No 4,712 97.3 193 98.0

aDemographic/military characteristics measured at the time of the first hospitalization admission.
bInfantry/artillery/combat engineering/armor.
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findings in the active component. The rea-
sons for this difference are unknown, but 
this trend has persisted since 2006 and 
deserves further study.3 Infections that are 
specific to female service members such as 
pregnancy-related infections were seen, but 
in relatively small numbers. Another major 
difference seen in this study was the lack 
of racial disparities with regards to sepsis 

F I G U R E  1 .  Annual sepsis hospitalization incidence, by sex, active component, U.S. Armed 
Forces, 2011–2020 

F I G U R E  2 .  Annual sepsis hospitalization incidence by service branch, active component, 
U.S. Armed Forces, 2011–2020
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incidence. In contrast, U.S. population-
based studies have consistently reported 
higher sepsis rates among non-Hispanic 
Blacks compared to non-Hispanic Whites. 
One possible explanation for this difference 
is universal health coverage and access to 
care among the active component popula-
tion. Additionally, some underlying risk 
factors for more severe infections such as 

diabetes mellitus and chronic lung disease, 
which disproportionately affect the Amer-
ican Indian/Alaska Native, non-Hispanic 
Black and Hispanic communities, are less 
prevalent in the active component than in 
the U.S. civilian population.7  

T﻿here are several major challenges in 
current epidemiological surveillance of 
sepsis, particularly stemming from chang-
ing clinical definitions and coding prac-
tices, in addition to the lack of universal 
acceptance of any specific set of definitions. 
Sepsis-3 moved away from using systemic 
inflammatory response syndrome (SIRS) 
criteria and began using the more compre-
hensive sequential organ failure assessment 
(SOFA) score, but there is still no spe-
cific diagnostic definition nor any specific 
laboratory test that universally confirms 
the diagnosis of sepsis.8 Likely due to this 
study’s broad case definition, there were 
no drastic changes in sepsis rates between 
2015 and 2016 despite the new clinical def-
initions and ICD-10 turnover around that 
time. For cases prior to the transition to 
ICD-10, ICD-9 codes consistent with sep-
ticemia, sepsis, or septic shock were used, 
but codes for bacteremia or other infec-
tion which did not imply sepsis were omit-
ted, which explains the slight difference in 
ICD-9 codes used here compared to prior 
articles looking at active component mili-
tary members.

Use of coding data for sepsis, where 
there are no clear diagnostic criteria, has 
inherent potential for misclassification 
bias. Because there is clinical variabil-
ity in the diagnosis, there is also poten-
tial for different diagnostic patterns from 
different medical specialties which could 
have a differential impact. For example, 
if obstetricians were more likely than 
internal medicine physicians to diagnose 
patients under their care with sepsis, this 
could impact the apparent difference in 
incidence between male and female ser-
vice members. This study did not evalu-
ate underlying risk factors unless they 
were coded during the same encounter. 
There also is potential for confounding 
between covariates such as race/ethnicity 
outcomes being attenuated by occupation 
or branch of service (or vice versa). 
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T A B L E  4 .  Frequency distribution of case-defining ICD codes for sepsis among hospitalized members of active component, U.S, Armed Forces, 
2011–2020

T A B L E  5 .  Frequency distribution of co-occurring infections among hospitalized cases of sepsis, active component, U.S, Armed Forces, 2011–2020

T A B L E  6 .  Frequency distribution of other co-occurring diagnoses of non-infectious conditions among hospitalized cases of sepsis, active com-
ponent, U.S, Armed Forces, 2011–2020

ICD-9 Description No. ICD-10 Description No.
389 Unspecified septicemia   1,568 A419 Sepsis, unspecified organism  2,040 
99591 Sepsis   1,536 R6520 Severe sepsis without septic shock     316 
99592 Severe sepsis      474 R6521 Severe sepsis with septic shock     308 
78552 Septic shock      266 A4189 Other specified sepsis     243 
3842 Septicemia due to Escherichia coli (E. coli)      115 A4151 Sepsis due to E. coli     139 
380 Streptococcal septicemia        96 A4101 Sepsis due to Methicillin susceptible S. aureus       73 

3811 Methicillin susceptible Staphylococcus aureus 
(S. aureus) septicemia        77 O85 Puerperal sepsis       68 

3849 Other septicemia due to gram-negative organisms        76 A400 Sepsis due to streptococcus, group A       47 
388 Other specified septicemias        59 A4102 Sepsis due to Methicillin resistant S. aureus       35 
3812 Methicillin resistant S. aureus septicemia        62 A4159 Other Gram-negative sepsis       32 

ICD, International Classification of Diseases; No., number.

ICD-9 Description No. ICD-10 Description No.
486 Pneumonia, organism unspecified 493 J189 Pneumonia, unspecified organism 420
59080 Pyelonephritis, unspecified 129 N10 Acute tubulo-interstitial nephritis 166
5990 Urinary tract infection, site not specified 128 N390 Urinary tract infection, site not specified 161

99859 Other postoperative infection 124 B9620 Unspecified Escherichia coli as the cause of diseases 
classified elsewhere 104

6826 Cellulitis and abscess of leg, except foot 102 N12 Tubulo-interstitial nephritis, not specified as acute or chronic 104

59010 Acute pyelonephritis without lesion of renal medul-
lary necrosis 66 Z20828 Contact with and (suspected) exposure to other viral com-

municable diseases 89

5770 Acute pancreatitis 55 T814XXA Infection following a procedure, initial encounter 87
845 Intestinal infection due to Clostridium difficile 54 L03115 Cellulitis of right lower limb 75

481 Pneumococcal pneumonia (Streptococcus pneu-
moniae pneumonia) 52 J181 Lobar pneumonia, unspecified organism 69

6823 Cellulitis and abscess of upper arm and forearm 49 B9689 Other specified bacterial agents as the cause of diseases 
classified elsewhere 60

ICD, International Classification of Diseases; No., number.

ICD-9 Description No. ICD-10 Description No.
5849 Acute kidney failure, unspecified 349 N179 Acute kidney failure, unspecified 509
51881 Acute respiratory failure 272 J9601 Acute respiratory failure with hypoxia 360
3051 Tobacco use disorder 262 E871 Hypo-osmolality and hyponatremia 345
2761 Hypo-osmolality and/or hyponatremia 205 E876 Hypokalemia 297
2768 Hypopotassemia 177 E860 Dehydration 263
27651 Dehydration 158 E872 Acidosis 240
5119 Unspecified pleural effusion 147 D649 Anemia, unspecified 176
2859 Anemia, unspecified 137 I10 Essential (primary) hypertension 170
2762 Acidosis 118 F17210 Nicotine dependence, cigarettes, uncomplicated 164
4019 Unspecified essential hypertension 117 Z87891 Personal history of nicotine dependence 126

ICD, International Classification of Diseases; No., number.
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The findings of this study suggest 
that sepsis is an increasing threat to force 
health protection and is a growing wom-
en’s health threat as well. Further research 
is required to evaluate key findings, espe-
cially the apparent sex disparity in sepsis 
rates in the active component which is the 
inverse of the pattern in the general U.S. 
population. Such future research should 
also include adjusted (e.g., age, sex) rates. 
Studies using clinical and microbiological 
data would be useful to better understand 
this growing threat. Additionally, looking 
into the reasons behind the decline in sep-
sis diagnoses in 2020 during the COVID-
19 pandemic is important. Changes in 
health care-seeking behavior may play a 
role, although how much this would be 
the case for a life-threatening condition 
like sepsis is unknown. It is possible that 
mitigation measures put in place during 
the pandemic impacted the overall inci-
dence of sepsis by decreasing other infec-
tions, especially other respiratory diseases. 
For example, smaller numbers of recruits, 

restriction of movement procedures, and 
enforced social distancing during recruit 
training may have played a role, and if 
so could provide valuable information 
to help structure recruit training in the 
future in a way that minimizes unneces-
sary infection risk.
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Chronic infection with hepatitis C 
virus (HCV) can cause signifi-
cant morbidity to individuals due 

to inflammatory damage to the liver. This 
chronic inflammatory damage can lead to 
further complications, including cirrhosis, 
hepatocellular carcinoma, and fulminant 
liver failure. In the military, HCV presents 
a concern for fitness for duty, readiness, and 
health care costs of its members. 

In the U.S., prevalence of chronic HCV 
infection is approximately 1%.1 From 2010–
2019, estimated annual acute HCV inci-
dence increased 387%2; increased detection 
was driven at least in part by improved and 
expanded testing recommendations as well 
as increased injection drug use within the 
opioid abuse epidemic.3,4 During this time-
frame, the majority of new HCV infec-
tions occurred in those aged 20–39 (which 
approximates the ages of those joining the 
military).2

In 2020, the American Association 
for the Study of Liver Diseases (AASLD),5 
U.S. Preventive Services Task Force (USP-
STF),6 and Centers for Disease Control 
and Prevention (CDC)7 expanded recom-
mendations for HCV infection screening to 
include all adults age 18 years or older (and 
for all pregnant women during each preg-
nancy) because of cost effectiveness, limited 
success of risk-based screening, and avail-
ability of curative treatment. 

Active HCV infection disqualifies an 
individual from military accession because 
its proper clinical management conflicts 
with initial training and mission readi-
ness. Three disqualifying criteria for active 
or recent HCV infection include: history 
of chronic HCV without successful treat-
ment or without documentation of cure 12 
months after completion of a full course of 
therapy; acute infection within the preced-
ing 6 months; or persistence of symptoms 

or evidence of impaired liver function. 
Force screening for HCV is not currently 
performed during U.S. Air Force (USAF) 
Basic Military Training (BMT) although 
screening is completed for other viral infec-
tions (including HIV, hepatitis A, and hepa-
titis B). As a result, the true prevalence of 
chronic HCV infection cannot be ascer-
tained in the basic trainee population. How-
ever, the prevalence can be estimated based 
on the number of HCV infections con-
firmed following positive screening during 
trainee blood donations. 

Trainees voluntarily donate blood near 
the end of BMT and are thus able to donate 
only once while at BMT. Concurrent testing 
for HCV antibody and HCV RNA occurs 
at the time of blood donation. If a trainee’s 
blood tests positive for HCV antibody but 
negative for HCV RNA, a third generation 
enzyme immunoassay (EIA) is used for 
confirmation. A positive test for HCV anti-
body in addition to either a positive HCV 
RNA or EIA test indicates active infection. 
Alternatively, a positive HCV antibody test 
in an individual with negative RNA and EIA 
tests typically denotes a cleared infection.

From November 2013 through April 
2016, the estimated prevalence of HCV 
infection among volunteer recruit blood 
donors at Joint Base San Antonio (JBSA)-
Lackland Blood Donor Center was 0.007%.8  

The goal of this inquiry was to estimate the 
most recent prevalence of HCV infections 
within the USAF basic training population 
during 2017–2020.

M E T H O D S

The JBSA-Lackland Blood Donor 
Center was queried for the results of HCV 
screening for all basic military trainees 

who donated blood between 1 January 
2017 and 31 December 2020. All other 
blood donations (those from individuals 
other than basic trainees) during this time 
period were excluded. HCV prevalence in 
those who donated blood was calculated 
using the total trainee donations as the 
denominator. Since trainees are only able 
to donate once before departing BMT, 
these donations represent unique train-
ees. The numerator included those who 
screened positive upon donation and were 
also confirmed to have active infection 
upon subsequent testing. Positive HCV 
cases were ascertained from a local data-
base, which included demographic, diag-
nostic, and laboratory data for all USAF 
recruits, maintained by Trainee Health 
Surveillance. This database was queried 
for International Classification of Dis-
eases, 10th Revision (ICD-10) diagnos-
tic codes K70–K77 (diseases of the liver) 
and B15–B19 (viral hepatitis); the codes 
for all hepatitides were initially utilized 
so as to conduct a wide search in case of 
coding errors. A possible case was defined 
as a trainee receiving a qualifying ICD-
10 code in any diagnostic position during 
an outpatient medical encounter and was 
restricted to 1 case per person during the 
surveillance period. The electronic medi-
cal records of possible cases were reviewed 
and those diagnosed with current HCV 
infection due to blood screening from 
BMT blood donation were counted as 
true cases. Such screened positive BMT 
cases were confirmed by comparing them 
to those reported by the Blood Donation 
Center. The Fisher’s exact test for count 
data was used to compare the preva-
lence computed for the period from 2017 
through 2020 to the prevalence during the 
period from 2013 through 2016.

Brief Report                                                                                                                                                                                               
Prevalence of Hepatitis C Virus Infections in U.S. Air Force Basic Military Trainees 
Who Donated Blood, 2017–2020
Korey B. Kasper, MD (Maj, MC, USAF); Nicholas R. Holland, DO (Capt, MC, USAF); Dianne N. Frankel, DO, MPH, MTM&H (Maj, MC, 
USAF); John W. Kieffer, MD, MPH (Maj, MC, USAF); Meredith Cockerell, MS; Sonia L. Molchan, MD, MPH (Lt Col, MC, USAF)
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R E S U L T S

From 2017 through 2020, 29,615 
unique individual trainees from USAF 
BMT donated blood (out of 146,325 total 
trainees attending BMT during that time) 
and had their blood donations screened 
for HCV. From this group, a total of 85 
individuals screened positive for HCV 
antibodies; of these, 6 were confirmed 
to be positive for active HCV infec-
tion (positive HCV RNA or EIA) (Table). 
The prevalence of HCV in those BMT 
trainees who were screened from 2017 
through 2020 was 0.0203% (6 of 29,615 
screened) (data not shown), which is 3.1 
times (p=.173) the prevalence of HCV 
infection in this population during 2013–
2016 (0.0065%, 2 of 30,660 screened).8 Of 
note, during 2017–2020, one additional 
case of HCV in BMT was diagnosed clin-
ically based on symptoms; however, this 
case was excluded in the prevalence cal-
culation because it was not from a blood 
donation.

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

The prevalence of HCV infection 
in BMT trainee blood donors from 2017 
through 2020 was 3.1 times the preva-
lence among trainees who donated from 
2013 through 2016.8 While the difference 
in prevalence was not statistically signif-
icant (p=.173), it may reflect the recent 
increases in incidence among U.S. young 
adults, as noted by the CDC,2 perhaps due 
to increased injection drug use.3,4 

This study is limited in that the 
screened blood came from only those 
trainees attempting to donate blood, so 
the data do not directly estimate HCV 
prevalence for all trainees as would be the 
case from a random sample of the entire 
BMT trainee population. If the prevalence 
in blood donors reflected that in basic 
trainees overall, there would have been 

approximately 30 active HCV infections 
among basic trainees during the 4 year 
period; and of these, only approximately 
20% were detected through blood donor 
screening. 

Instituting accession-wide HCV 
screening at USAF BMT by adding it to 
the current lab evaluation would be an 
efficient method of ensuring that all new 
USAF enlisted service members are up to 
date on this screening as recommended by 
USPSTF, CDC, and AASLD.
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T A B L E .  Demographics and disposition of the 6 confirmed HCV cases identified through 
blood donation screening at Air Force Basic Military Training, 2017–2020

Sex Age USAF component Disposition

Male 18 Active Separated

Male 32 Active Separated

Male 21 Active Separated

Male 25 Active Separated

Male 25 Active Separated

Female 31 Air National Guard Separated

HCV, hepatitis C virus.
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Dermatitis (skin inflammation) caused by the oil of poisonous plants is an 
occupational hazard for U.S. military members who are assigned and train 
in endemic areas. Plant dermatitis can cause significant disability, substan-
tial medical costs, and lost duty time. During the 11-year surveillance period 
there were 73,725 cases of plant dermatitis diagnosed in active component 
service members (rate: 5.3 per 1,000 person-years [p-yrs]). The overall inci-
dence rates remained relatively stable between 2010 and 2015, increased in 
2016 and 2017, then decreased in 2018 through 2020. Compared to their 
respective counterparts, incidence rates were highest among male service 
members (5.7 per 1,000 p-yrs), the youngest (<20 years) service members 
(8.4 per 1,000 p-yrs), non-Hispanic White service members (7.5 per 1,000 
p-yrs), members of the Army (7.7 per 1,000 p-yrs) and Marine Corps (6.5 
per 1,000 p-yrs), and among those in combat-related occupations (11.9 per 
1,000 p-yrs). More than half of the cases occurred during summer months 
and about one-third of all cases were diagnosed at 4 installations: Fort Ben-
ning, Georgia (n=11,257); Camp Pendleton, CA (n=5,399); Fort Bragg, NC 
(n=4,259), and Fort Campbell, KY (n=3,221). Service members, particularly 
young individuals in combat-training in endemic states, should be informed 
of the risks associated with exposures to toxic plants and advised on personal 
protective measures.

Update: Plant Dermatitis Among Active Component Service Members, U.S. Armed 
Forces, 2010–2020
Denise O. Daniele, MS; Stephen B. Taubman, PhD

Plant dermatitis is an allergic inflam-
matory skin reaction in response to 
the oils of poisonous plants. In the 

U.S., the most common dermatitis-caus-
ing plant genus is Toxicodendron (formerly 
Rhus) (i.e., poison ivy, poison oak, and poi-
son sumac).1 Approximately 50%–75% of 
the U.S. adult population are susceptible to 
skin reactions upon exposure to Toxicoden-
dron oil or oleoresin, called urushiol. In these 
sensitized individuals, responses to the oils at 
the sites of exposure produce intense redness 
and pruritus (itch); severe cases can result 
in edema, fluid-filled vesicles or bullae, and 
extreme discomfort. Plant dermatitis is gen-
erally self-resolving and lasts approximately 
3 weeks; however, symptoms can persist up 
to 6 weeks in highly susceptible individuals.1 

Toxicodendron species are indigenous 
to the United States and flourish in for-
ests, fields, wetlands, road sides, parks, and 

backyards. Poisonous plants are an occupa-
tional hazard for U.S. military members who 
are assigned to and train in endemic areas. 
Plant dermatitis can cause significant dis-
ability as well as result in substantial medi-
cal costs and lost duty time. This report 
describes the numbers and incidence rates of 
plant dermatitis in active component service 
members, its seasonality, and its distribu-
tion across U.S. military installations during 
2010–2020.

M E T H O D S

The surveillance period was 1 Janu-
ary 2010 to 31 December 2020. The surveil-
lance population included all individuals 
who served in the active component of the 
Army, Navy, Air Force, or Marine Corps at 

any time during this period. For this analy-
sis, the Defense Medical Surveillance System 
(DMSS) was searched for records of inpatient 
and outpatient care for diagnoses of plant 
dermatitis. A case was defined by the record-
ing of 1 inpatient or outpatient diagnosis of 
plant dermatitis (International Classifica-
tion of Diseases, 9th Revision Clinical Modi-
fication [ICD-9-CM]: 692.6; ICD-10-CM: 
L23.7, L24.7, L25.5) in any diagnostic posi-
tion; an individual could be an incident case 
once every 30 days. Diagnoses were also 
derived from records of medical encounters 
of deployed service members documented 
in the Theater Medical Data Store (TMDS), 
which is incorporated into the DMSS.

R E S U L T S

During the surveillance period, there 
were 73,725 diagnoses of plant derma-
titis (crude incidence rate: 5.3 per 1,000 

W H A T  A R E  T H E  N E W  F I N D I N G S ?   

The incidence of plant dermatitis among ac-
tive component service members remained 
stable between 2010 and 2015, increased 
in 2016 and 2017, and then decreased from 
2018 through 2020. The highest rates were 
seen among male and non-Hispanic White 
service members, those in the youngest and 
oldest age groups, and those in combat-relat-
ed occupations. Most cases occurred in the 
summer months and at combat training instal-
lations.

W H A T  I S  T H E  I M P A C T  O N 
R E A D I N E S S  A N D  F O R C E  H E A L T H 
P R O T E C T I O N ?

Plant dermatitis can cause significant dis-
ability and lost duty time particularly in highly 
sensitized individuals. Service members 
should be informed of the risk of exposure 
particularly during combat-training in endemic 
areas, and should be advised on poisonous 
plant identification and personal protective 
measures to prevent exposure.
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person-years [p-yrs]) (Table 1). Most of the 
cases (99.9%) were diagnosed in outpatient 
facilities; 111 service members had hospi-
talizations with a case-defining diagnosis 
for plant dermatitis. Sixty-four hospitaliza-
tions (57.7%) had a case-defining diagnosis 

in the first or second diagnostic position 
compared to 98.0% of outpatient encoun-
ters (data not shown). Overall incidence 
rates remained relatively stable between 
2010 and 2015, increased in 2016 and 2017, 
then decreased in 2018 through 2020 (Fig-
ure 1). The highest annual rate was in 2017 
(6.6 per 1,000 p-yrs). 

Compared to their respective counter-
parts, incidence rates of plant dermatitis 
were higher among male service members 
(5.7 per 1,000 p-yrs) and in the youngest 

(<20) and oldest (40+) service members 
(8.4 and 6.2 per 1,000 p-yrs, respectively) 
(Table 1). The annual incidence rates among 
those under age 20 were highest during the 
period 2016–2020 (Figure 2). Incidence rates 
among non-Hispanic White service mem-
bers (7.5 per 1,000 p-yrs) were more than 
6 times those among non-Hispanic Black 
service members (1.1 per 1,000 p-yrs). 
Rates were also higher among members of 
the Army and Marine Corps (7.7 and 6.5 
per 1,000 p-yrs, respectively) compared to 

T A B L E  1 .  Incident cases and incidence 
rates of dermatitis due to plants, by de-
mographic and military characteristics, 
active component, U.S. Armed Forces, 
2010–2020   

No. Ratea

Total 73,725 5.3
Encounter type
Hospitalizations 111 0.0
Outpatient visits 73,614 5.3

Sex
Male 67,533 5.7
Female 6,192 2.8

Age group (years)
< 20 8,189 8.4
20–24 23,362 5.3
25–29 15,805 4.8
30–34 9,931 4.5
35–39 7,526 4.7
40+ 8,912 6.2

Race/ethnicity group
Non-Hispanic White 60,769 7.5
Non-Hispanic Black 2,573 1.1
Hispanic 5,582 2.8
Other/unknown 4,801 3.0

Service
Army 39,182 7.7
Navy 9,523 2.7
Air Force 12,056 3.6
Marine Corps 12,964 6.5

Occupation
Combat-relatedb 22,987 11.9
Motor transport 1,490 3.6
Pilot/air crew 3,039 6.0
Repair/engineering 15,327 3.7
Communications/
intelligence 12,563 4.2

Health care 4,289 3.4
Other/unknown 14,030 5.2

aRate per 1,000 person-years.
bInfantry/artillery/combat engineering/armor.
No., number.

F I G U R E  1 .  Annual incidence rates of plant dermatitis, by service, active component, U.S. 
Armed Forces, 2010–2020

F I G U R E  2 .  Annual incidence rates of plant dermatitis by age group, active component, U.S. 
Armed Forces, 2010–2020

P-yrs, person-years.

P-yrs, person-years.
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their respective counterparts. The increases 
in the rates of plant dermatitis from 2015 
through 2017 were driven by increases in 
the Army and Marine Corps; rates in the 
Air Force and Navy remained compara-
tively low and stable (Figure 1). Of note, in 
2020, the rate of plant dermatitis among 
Marine Corps members exceeded that of 
the Army for the first time since 2011.

The incidence rate among those in 
combat-related occupations (11.9 per 1,000 

p-yrs) was almost double the rate among 
the next highest occupational rate, pilot/
air crew (6.0 per 1,000 p-yrs) (Table 1). 
The rates in combat-related occupations 
remained consistently higher than other 
military occupations; there was a notable 
increase in incidence rates from 2015 (6.8 
per 1,000 p-yrs) to a high in 2017 (16.7 per 
1,000 p-yrs) (Figure 3).	

There was distinct seasonality to plant 
dermatitis incidence; more than two-thirds 

of the cumulative cases (67%) occurred 
during the 5 months of May to Septem-
ber (Figure 4). More cases were diagnosed 
among service members serving in Geor-
gia (n=12,874), California (n=8,764), 
North Carolina (n=7,707) and Virginia 
(n=7,125) than any other states (data not 
shown). While numbers of cases in Califor-
nia, North Carolina, and Virginia remained 
relatively stable during the period, cases in 
Georgia increased steadily from a low of 
659 in 2013 to a high of 1,885 in 2017 (data 
not shown). Of all military installations in 
the U.S. with cases, nearly one-third of all 
cases were diagnosed at 4 installations: Fort 
Benning, GA (n=11,257); Camp Pendleton, 
CA (n=5,399); Fort Bragg, NC (n=4,259), 
and Fort Campbell, KY (n=3,221) (data not 
shown). 

During the 11-year surveillance 
period, a total of 107 service members 
received a plant dermatitis diagnoses while 
deployed (data not shown). Most cases were 
among soldiers, male and non-Hispanic 
White service members, service members 
aged 20–29, and those in repair/engineer-
ing occupations (data not shown). Almost 
three-quarters (71.0%) of cases occurred 
during the 5 months of May to September 
(data not shown).

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

The crude incidence rates of plant der-
matitis increased approximately 27% from 
2010 to the peak annual incidence rate in 
2017. This change was driven by increases 
among service members in the Army and 
Marine Corps (data not shown), among 
those in combat-specific occupations, and 
among those under age 20. Furthermore, 
plant dermatitis cases were most numerous 
among those serving at installations that 
support extensive ground combat training 
in Georgia, California, and North Carolina. 
The relatively high rates among the young-
est (and most junior and inexperienced) 
service members may be related to their 
relatively frequent and intensive exposures 
to field conditions during recruit and sub-
sequent occupation-specific training. 

It is estimated that 50% to 75% of 
U.S. adults are clinically sensitive to 

F I G U R E  3 .  Annual incidence rates of plant dermatitis, by military occupation, active compo-
nent, U.S. Armed Forces, 2010–2020

F I G U R E  4 .  Cumulative numbers of cases of plant dermatitis, by month, active component, 
U.S. Armed Forces, 2010–2020
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Toxicodendron species.1 This report docu-
mented that crude incidence rates of plant 
dermatitis were nearly 7 times higher 
among non-Hispanic White than non-His-
panic Black service members. This finding 
should be interpreted cautiously because 
the analysis did not account for potentially 
confounding differences between race/
ethnicity groups of service members (e.g., 
occupational/leisure time activities, medi-
cal care seeking behaviors). There are no 
other studies or surveillance reports that 
confirm or indicate that there are strong 
demographic correlates of susceptibility to 
Toxicodendron species. 

In light of the geographic distribu-
tions of Toxicodendron species in the U.S., 
cases in Georgia, North Carolina, and Vir-
ginia are most likely attributable to East-
ern poison ivy, while cases in California 
are most likely due to poison oak.2 Not sur-
prisingly, summer months pose the greatest 
risk of exposure; however, plant dermatitis 
affects U.S. military members throughout 
the year and in every U.S. state as well as 
abroad. To some extent, plant dermatitis 
incidence may be related to weather pat-
terns; for example, moderate drought tends 
to increase the growth of Toxicodendron 
species. During drought conditions, water 
sensitive trees, shrubs, and plants may be 
overrun by Toxicodendron species which 
are invasive and opportunistic.4,5 Toxico-
dendron species have been shown to out-
grow other woody species and produce 
more potent urushiol under higher levels 
of CO2.

5 A previous MSMR article dem-
onstrated an increase in cases of plant der-
matitis at Fort Benning following reported 
drought conditions.6 From 2014 through 
2016, Georgia experienced moderate to 
extreme drought conditions followed by an 

overabundance of rain in 2017.7,8 It is plau-
sible that the dramatic increase in cases 
from 2014 and peak in 2017 may have been 
driven by the specific drought conditions in 
the state of Georgia causing an increase in 
poison ivy growth.

Although small in number, plant der-
matitis cases do occur during deploy-
ment. In addition to animal and insect 
threats, service members should be advised 
of potential poisonous plant species that 
occur in foreign locations. 

 There are several limitations to this 
report that should be considered when 
interpreting the results. Cases presenting 
for care in health care facilities may repre-
sent more severe cases where the individu-
als were more motivated to seek treatment. 
Minor cases of poison ivy are most likely 
underreported as individuals may self-treat 
and not seek care. Additionally, it cannot be 
determined the extent to which cases may 
be exposed and aquire plant dermatitis 
during non-military activities (e.g., hiking, 
camping, lawn care). 

In this report, hospitalized cases may 
include individuals who were not explicitly 
hospitalized for plant dermatitis. Approxi-
mately one-third of hospitalizations (n=35) 
had a case-defining code in the primary 
diagnostic position; an additional 29 cases 
(26.1%) and 19 cases (17.1%) had a case-
defining code in the second and third 
diagnostic position, respectively (data not 
shown). Future studies may consider refin-
ing the case definition for hospitalizations 
to be more restrictive and thus more likely 
to capture true hospitalizations for plant 
dermatitis. 

Military members, particularly 
those in ground combat units, should 
be informed of the risks associated with 

exposures to toxic plants and personal pro-
tective measures. For example, awareness 
and concern should be heightened during 
summer months, particularly during/after 
periods of drought. Proper identification 
and avoidance of Toxicodendron plants, and 
use of protective clothing are effective pre-
ventive measures against plant dermatitis.

Author Affiliations: Defense Health Agency, 
Armed Force Health Surveillance Branch 
(Ms. Daniele and Dr. Taubman).
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Invitation to readers for manuscripts about injury for the July 2022 MSMR
The Medical Surveillance Monthly Report (MSMR) and the Armed Forces Health Surveillance Division (AFHSD) are 

planning a themed issue on the surveillance and epidemiology of injury (e.g., musculoskeletal injury, combat injury, trau-
matic brain injury) in military and military-associated populations to be published in July 2022. 

This issue is intended to present timely articles on the surveillance and epidemiology of injury as well as programmatic 
and scientific interventions or strategies that have affected the burden, outcomes, or disparities associated with injuries in 
military and military-associated populations. Manuscripts examining risk factors and comorbidities associated with inju-
ries in military populations are also suitable for this themed issue. Submissions focused on methodological issues will also 
be considered. Examples of methodology-related manuscripts include those focused on improving the collection and analy-
sis of data related to injury and the development and validation of surveillance case definitions for these conditions. 

The MSMR, in continuous publication since 1995, is a peer-reviewed journal indexed in PubMed, MEDLINE, and Sco-
pus (CiteScore 1.4). The MSMR readership includes military and civilian public health professionals throughout the Mili-
tary Health System, other federal government agencies (e.g., the Centers for Disease Control and Prevention, Department 
of Health and Human Services), and academia.

We are asking authors to submit their full manuscripts by April 1, 2022. For more details about specific arti-
cle types and corresponding review criteria, please see the MSMR’s instructions to authors at https://
www.health.mil/Military-Health-Topics/Combat-Support/Armed-Forces-Health-Surveillance-Division/Reports-
and-Publications/Medical-Surveillance-Monthly-Report/Instructions-for-Authors.

CPT Kelly Scott, a physical therapist with 
the 2nd Brigade Combat Team, 82nd Air-
borne Division, demonstrates a leg-flexing 
technique on CPT Kelly Lavallee during 
musculoskeletal care training for Fort Bragg 
and Womack Army Medical Center health-
care providers.

ATLANTIC OCEAN (Oct. 23, 2021) Aviation 
Support Equipment Technician 1st Class An-
thony Watkins, right, and Hospitalman Mar-
cus Wooten, assigned to the San Antonio-
class amphibious transport dock ship USS 
Arlington (LPD 24), assess victim’s injuries 
on the flight deck during a mass casualty drill, 
Oct. 23, 2021. Arlington is underway in the At-
lantic Ocean to support Amphibious Squad-
ron and Marine Expeditionary Unit Integration 
(PMINT). PMINT is an opportunity to train for 
amphibious and maritime operations with em-
barked Marines in an integrated environment. 
(U.S. Navy photo by Mass Communication 
Specialist 2nd Class John Bellino).
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