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Mental health disorders have historically accounted for significant morbidity,  
health care provision, disability, and attrition from military service. From 
2019 through 2023, a total of 541,672 active component service members  of 
the U.S. Armed Forces were diagnosed with at least 1 mental health disorder. 
Crude annual incidence rates of at least 1 mental health disorder decreased 
from 2019 to 2020, but then increased continually from 2021 until 2023. 
Most incident mental health disorder diagnoses during the study period 
were attributable to adjustment disorders, anxiety disorders, depressive  
disorders, ‘other’ mental health disorders, and alcohol-related disorders. 
Efforts to assist and treat service members should continue to promote help-
seeking behavior to improve their psychological and emotional well-being 
and reduce the burden of mental health disorders, especially as rates have 
been increasing since the COVID-19 pandemic.  

Update 
Diagnoses of Mental Health Disorders Among Active Component  
U.S. Armed Forces, 2019–2023

In 2023, mental health disorders 
accounted for the largest total number 
of hospital bed days and the second 

highest total number of medical encounters 
for members of the active component of the 
U.S. Armed Forces.1 The most recent MSMR 
update on mental health disorders, from 
2016 through 2020, found relatively stable 
incidence rates for all conditions evaluated, 
with the exception of adjustment disor-
ders and depressive disorders.2  In preced-
ing periods, incident diagnoses of mental 
health disorders among active component 
service members (ACSMs) increased, by 
65% from 2000 to 2011, largely attribut-
able to diagnoses for adjustment disorders, 
depression, anxiety, and post-traumatic 
stress disorder (PTSD).3 In general, crude 
incidence rates of mental health disorders 
have been observed to be highest among 
service members in the Army, females, and 
in younger age groups.2-4   

This report summarizes the numbers, 
types, and rates of incident mental health 

disorder diagnoses among U.S. ACSMs 
over a 5-year surveillance period, from 
2019 through 2023. This update separates 
3 additional mental health disorders (acute 
stress disorder, eating disorders, and facti-
tious disorders) that were previously com-
bined in the ‘other mental health disorders’ 
category in prior MSMR articles. Addition-
ally, data on the ‘mental health problems’ 
categories, which has been renamed ‘non-
medical factors influencing health’, are no 
longer provided in this report, but will be 
reported in a separate MSMR article.5

M e t h o d s

The surveillance period for this report 
ranged from January 1, 2019 through 
December 31, 2023. The surveillance popu-
lation included all individuals who served 
in the active components of the U.S. Army, 
Navy, Air Force, Marine Corps, Coast 
Guard, and Space Force at any time during 

the surveillance period. Due to Space Force 
personnel data only available since 2023, 
Space Force members were combined with 
Air Force personnel for this analysis. 

All data used to determine mental 
health diagnoses were derived from records 
routinely maintained in the Defense Med-
ical Surveillance System (DMSS). These 
records document both ambulatory 
encounters and hospitalizations of active 
component members of the U.S. Armed 
Forces in fixed military and civilian (if 
reimbursed through the Military Health 
System [MHS]) hospitals and clinics. Diag-
noses were also derived from records of 
medical encounters of deployed service 
members documented in the Theater Med-
ical Data Store (TMDS) in DMSS. 

For surveillance purposes, mental 
health disorders were ascertained from 
records of medical encounters that included 
mental health disorder-specific diagno-
ses (ICD-9: 290 – 319; ICD-10: F01 – F99)  
(Table 1) in the first or second diagnostic 

W h a t  a r e  t h e  n e w  f i n d i n g s ?  

Annual incidence rates for service members  
diagnosed with at least 1 mental health disorder  
increased from 2021 through 2023, coincident 
with the COVID-19 pandemic. Incidence rates 
for anxiety disorder and post-traumatic stress 
disorder increased substantially from 2019 to 
2023, nearly doubling during that period.

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 ?

As service members continue to experience 
increased rates of mental health disorders 
after the COVID-19 pandemic, help-seeking 
behaviors to address psychological as well as 
emotional well-being should be prioritized to 
maintain force readiness.
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position. Although the MHS transitioned 
to ICD-10 coding on October 1, 2015, 
ICD-9 codes were included in this analysis 
because some TMDS encounters still con-
tain ICD-9 diagnoses, and the ICD-9 diag-
noses were needed to identify and exclude 
prevalent cases documented in records 
preceding October 1, 2015. Diagnoses of 
pervasive developmental disorder (ICD-
9: 299.*; ICD-10: F84.*), specific delays 
in development (ICD-9: 315.*; ICD-10: 
F80.* – F82.*, F88 – F89), mental retardation 
(ICD-9: 317.* – 319.*; ICD-10: F70–F79), 
tobacco use disorder and nicotine depen-
dence (ICD-9: 305.1; ICD-10: F17.*), and 
post-concussion syndrome (ICD-9: 310.2; 
ICD-10: F07.81) were excluded from the 
analysis.  

Each incident diagnosis of a mental 
health disorder was defined using the cor-
responding Armed Forces Health Surveil-
lance Case Definition.5 For most mental 
health disorders, a case was defined by a 
hospitalization with an indicator diagnosis 
in the first or second diagnostic position; 

or 2 outpatient or TMDS visits within 180 
days documented with indicator diagno-
ses (from the same mental health disorder 
category) in the first or second diagnostic 
position; or a single outpatient visit in a 
psychiatric or mental health care specialty 
setting (defined by Medical Expense and 
Performance Reporting System [MEPRS] 
code beginning with ‘BF’) with an indica-
tor diagnosis in the first or second diagnos-
tic position. 

The surveillance case definitions for 
schizophrenia, acute stress disorder, and 
eating disorders included some exceptions 
to the case parameters described. The case 
definition for schizophrenia required either 
a single hospitalization with a diagnosis of 
schizophrenia in the first or second diag-
nostic position, or 4 outpatient or TMDS 
encounters with a diagnosis of schizophre-
nia in the first or second diagnostic posi-
tion. Schizophrenia cases who remained 
in the military for more than 2 years after 
becoming an incident case were excluded, 
as those cases were assumed to have been 

misdiagnosed. The case definition for the 
acute stress disorders required 1 encounter 
with an indicator diagnosis in any diagnos-
tic position, due to its transient diagnosis. 
Eating disorder cases required 1 inpatient 
encounter with an indicator diagnosis in 
the first or second diagnostic position, or a 
single outpatient or TMDS encounter with 
an indicator diagnosis in the primary diag-
nostic position.

Service members who were diag-
nosed with 1 or more mental health dis-
orders before the surveillance period (i.e., 
prevalent cases) were not considered at risk 
of incident diagnoses of the same condi-
tions during the surveillance period. Ser-
vice members who were diagnosed with 
more than 1 mental health disorder during 
the surveillance period were considered 
incident cases in each category in which 
they fulfilled case-defining criteria. Ser-
vice members could be incident cases only 
once in each specific mental health disor-
der category.

T A B L E  1 .  Mental Health Categories and ICD-9 / ICD-10 Diagnostic Codes

Diagnostic Category ICD–9 Codes ICD–10 Codes 
Mental health disorders
Acute stress disorders 308.* F43.0

Adjustment disorders 309.** (excluding 309.81) F43.2, F43.2*, F43.8, F43.9, F93.0, F94.8, F94.9

Alcohol-related disorders 291.0, 291.81, 303.9, 303.9*, 303.00, 303.0*, 
305.00, 305.0* F10.1*, F10.2*

Substance-related disorders 304.*, 305.2*–305.9*
F11.2*, F12.2*, F13.2*, F14.2*, F15.2*, F16.2*, 
F18.2*, F19.2*, F11.1*, F12.1* F13.1*, F14.1*, 
F15.1*, F16.1*, F18.1*, F19.1*

Anxiety disorders 300.0*, 300.2*, 300.3 F40.*, F41.*, F42.*
PTSD 309.81 F43.1, F43.10–F43.12

Depressive disorders 296.2*, 296.3*, 296.82, 296.9*, 300.4, 311 F32.*, F33.*, F34, F34.1, F34.8, F34.9, F39, 
F348.1, F34.89

Eating disorders 307.1, 307.51, 307.59, 307.50 F500.*, F502, F508.*, F509
Factitious disorders 301.51, 300.16, 300.19 F681.*

Bipolar disorder 296.0*, 296.1*, 296.4*,  296.5*,  296.6*, 296.7,  
296.8* (except 296.82), 301.13 F30.*, F31.*, F34.0

Personality disorders 301.** (excluding 301.13, 301.50, 301.52) F21, F60.*
Schizophrenia 295** F20*, F25*
Other psychoses 293.81, 293.82, 297.0*,  298.0* F06.0, F06.2, F22–F24, F28, F29

Other mental health disorders Any other code between 290–319 
(excluding 299.*, 305.1, 310.2, 315.*, 317.*–319.*)

Any other code between F01–F99 (excluding 
F07.81, F70–F79, F17.*, F80.*–F82.*, F84.*, 
F88–F89)

Abbreviations: ICD-9 / ICD-10, International Classification of Diseases, 9th and 10th revisions; PTSD, post-traumatic stress disorder.
 * Asterisk indicates that any subsequent digit or character is included.
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R e s u l t s

During the 5-year surveillance period, 
541,672 ACSMs were diagnosed with at 
least 1 mental health disorder; of those 
individuals, 255,108 (47.1%) were diag-
nosed with mental health disorders in 
more than 1 diagnostic category (Table 
2). Overall, 966,227 incident diagnoses of 
mental health disorders were recorded in 
all diagnostic categories. Annual num-
bers and rates of incident diagnoses of at 
least 1 mental health disorder decreased 
from 8,795 cases per 100,000 person-years 
(p-yrs) in 2019 to 8,391 cases per 100,000 
p-yrs in 2020, and then increased from 
2021 to 2023, with a peak incidence rate 
of 11,706 cases per 100,000 p-yrs in 2023 
(Table 2).

Over the entire period, 94.8% of all 
incident mental health disorder diagnoses 
were attributable to adjustment disorders 

(n=282,960, 29.3%), anxiety disorders 
(n=187,949, 19.5%), depressive disorders 
(n=168,519, 17.4%), ‘other’ mental health 
disorders (n=119,536, 12.4%); PTSD 
(n=86,216, 8.9%), and alcohol-related dis-
orders (n=70,729, 7.3%) (Table 2). In com-
parison, relatively few incident diagnoses 
were attributable to substance-related dis-
orders (n=15,901, 1.6%), personality dis-
orders (n=15,833, 1.6%), bipolar disorder 
(n=8,454, 0.9%), other psychoses (n=3,917, 
0.4%), eating disorders (n=3,380, 0.3%), 
schizophrenia (n=1,506, 0.2%), acute stress 
disorders (n=1,220, 0.1%), and factitious 
disorders (n=107, 0.01%).

It was common for individuals with 
any mental health disorder to also expe-
rience an adjustment disorder diagnosis 
during the surveillance period. This co-
occurrence ranged from 37.1% of sub-
stance-related disorder cases to 61.8% 
of personality disorder cases (Table 3). 
Depressive disorders were also commonly 

diagnosed with all other mental health dis-
orders, ranging from 26.9% of those with 
a substance-related disorder to 60.1% of 
those with a bipolar disorder. Incident cases 
of anxiety disorders were also frequently 
diagnosed among cases of bipolar disorder 
(46.1%), factitious disorders (43.9%), eat-
ing disorders (43.6%), depressive disorders 
(43.2%), personality disorders (40.2%), 
PTSD (40.1%), and schizophrenia (36.5%). 

Crude annual rates of incident diagno-
ses of adjustment disorders, alcohol-related 
disorders, substance-related disorders, per-
sonality disorders, schizophrenia, other 
psychoses, acute stress disorders, eating dis-
orders, and other mental health disorders 
followed a general pattern of decreasing or 
stabilizing from 2019 to 2020, increasing in 
2021 and 2022, and then decreasing or sta-
bilizing in 2023 (Table 2). Over the 5-year 
surveillance period, the largest increase 
in annual incidence of mental health dis-
orders was observed for anxiety disorders 

T A B L E  2 .  Incident Diagnoses and Rates of Mental Health Disorders, Active Component, U.S. Armed Forces, 2019–2023

Total, 2019-2023 2019 2020 2021 2022 2023

Categorya No. Rateb No. Rateb No. Rateb No. Rateb No. Rateb No. Rateb

Diagnoses

Adjustment disorders 282,960 4,915 52,798 4,485 50,213 4,259 61,437 5,224 62,286 5,518 56,226 5,128

Alcohol-related disorders 70,729 1,105 14,800 1,150 13,182 1,016 14,285 1,095 14,869 1,173 13,593 1,096

Substance-related disorders 15,901 240 3,170 238 2,955 220 3,369 249 3,485 265 2,922 227

Anxiety disorders 187,949 3,071 27,672 2,218 28,055 2,239 37,845 3,022 45,437 3,774 48,940 4,210

PTSD 86,216 1,334 12,584 964 13,016 990 17,383 1,318 20,847 1,631 22,386 1,797

Depressive disorders 168,519 2,726 28,481 2,271 26,745 2,121 34,554 2,735 39,156 3,211 39,583 3,341

Bipolar disorder 8,454 127 1,366 102 1,486 110 1,834 136 1,959 149 1,809 140

Personality disorders 15,833 239 2,998 225 2,765 206 3,303 245 3,584 273 3,183 248

Schizophrenia 1,506 23 288 22 261 19 311 23 327 25 319 25

Other psychoses 3,917 59 759 57 732 54 844 62 816 62 766 59

Acute stress disorders 1,220 18 236 18 199 15 263 19 290 22 232 18

Eating disorders 3,380 51 509 38 497 37 709 52 882 67 783 61

Factitious disorders 107 2 32 2 17 1 16 1 24 2 18 1

Other mental health disorders 119,536 1,930 22,413 1,794 20,071 1,594 24,438 1,932 26,740 2,182 25,874 2,167

Total 966,227 168,106 160,194 200,591 220,702 216,634

Individuals

>1 type of mental health diagnosisc 255,108 3,834 35,648 2,665 33,625 2,494 43,663 3,219 48,858 3,702 47,934 3,710

Any mental health diagnosisd 541,672 8,141 117,654 8,795 113,116 8,391 139,611 10,292 152,817 11,580 151,228 11,706

Abbreviations: No., number; PTSD, post-traumatic stress disorder.
a An individual may be a case within a category only once per lifetime (censored person-time).
b Rate per 100,000 person-years.
c Rate per 100,000 person-years (individual continually at risk, uncensored person-time).
d Defined as a unique occurrence of any mental health diagnosis.
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(89.8%) and PTSD (86.4%). Rates of bipo-
lar disorders increased from 2019 to 2022 
and then decreased slightly in 2023.  

In general, overall rates of most inci-
dent mental health disorder diagnoses 
were higher among female service mem-
bers, with exceptions for schizophrenia, for 
which rates were similar for both sexes, and 
alcohol- and substance-related disorders, 
for which rates were higher among male 
service members (Figures 1a–2b). Rates 
of most mental health disorder diagno-
ses declined with increasing age, from the 

20-24-year age group and older (Figure 3).  
Adjustment disorder was the only con-
dition for which the crude overall inci-
dence rate was higher among the youngest 
(less than 20 years old) service members, 
compared to all other age groups. Rates 
of alcohol- and substance-related disor-
ders, bipolar disorders, personality disor-
ders, schizophrenia, and eating disorders 
were highest among service members aged 
20-24 years (Figure 3). In contrast, the rates 
of PTSD increased with age, ‘other’ men-
tal health disorders decreased with age, 

while crude incidence rates of anxiety dis-
orders and depressive disorders fluctuated 
throughout the age groups.  

Overall incidence rates of mental 
health disorders were highest in the Army, 
although the Navy accounted for the high-
est rates of depressive disorders, bipolar 
disorder, and personality disorders, while 
the Coast Guard accounted for the high-
est rates of acute stress disorders (Figure 4).  
Crude overall incidence rates of most 
mental health disorders were highest 
among ACSMs in health care occupations, 

T A B L E  3 .  Comorbid Incident Mental Health Disorder Diagnoses,a Active Component, U.S. Armed Forces, 2019–2023

Adjustment
Disorders

Alcohol-related
Disorder

Substance-related
Disorder Anxiety PTSD Depression Bipolar

Disorder
No. % No. % No. % No. % No. % No. % No. %

Adjustment disorders 282,960 - 27,472 38.8 5,904 37.1 81,779 43.5 39,929 46.3 84,920 50.4 3,933 46.5

Alcohol-related disorder 27,472 9.7 70,729 - 7,533 47.4 16,888 9.0 9,380 10.9 21,739 12.9 1,518 18.0

Substance-related disorder 5,904 2.1 7,533 10.7 15,901 - 3,225 1.7 1,530 1.8 4,269 2.5 555 6.6

Anxiety disorders 81,779 28.9 16,888 23.9 3,225 20.3 187,949 - 34,607 40.1 72,801 43.2 3,901 46.1

PTSD 39,929 14.1 9,380 13.3 1,530 9.6 34,607 18.4 86,216 - 34,623 20.6 2,464 29.2

Depressive disorders 84,920 30.0 21,739 30.7 4,269 26.9 72,801 38.7 34,623 40.2 168,519 - 5,079 60.1

Bipolar disorder 3,933 1.4 1,518 2.2 555 3.5 3,901 2.1 2,464 2.9 5,079 3.0 8,454 -

Personality disorders 9,786 3.5 3,221 4.6 782 4.9 6,369 3.4 3,715 4.3 8,713 5.2 1,272 15.1

Schizophrenia 640 0.2 268 0.4 160 1.0 549 0.3 245 0.3 799 0.5 306 3.6

Other psychoses 1,892 0.7 736 1.0 474 3.0 1,363 0.7 681 0.8 1,965 1.2 759 9.0

Acute stress disorders 507 0.2 105 0.2 27 0.2 416 0.2 285 0.3 384 0.2 39 0.5

Eating disorders 1,569 0.6 426 0.6 62 0.4 1,475 0.8 886 1.0 1,624 1.0 163 1.9

Factitious disorders 56 0.0 10 0.0 2 0.0 47 0.0 18 0.0 48 0.0 7 0.1

Total 282,960 70,729 15,901 187,949 86,216 168,519 8,454
Personality
Disorders Schizophrenia Other Psychoses Acute Stress

Disorder
Eating

Disorders
Factitious
Disorder Other 

No. % No. % No. % No. % No. % No. % No. %

Adjustment disorders 9,786 61.8 640 42.5 1,892 48.3 507 41.6 1,569 46.4 56 52.3 43,941 36.8

Alcohol-related disorder 3,221 20.3 268 17.8 736 18.8 105 8.6 426 12.6 10 9.4 17,256 14.4

Substance-related disorder 782 4.9 160 10.6 474 12.1 27 2.2 62 1.8 2 1.9 5,878 4.9

Anxiety disorders 6,369 40.2 549 36.5 1,363 34.8 416 34.1 1,475 43.6 47 43.9 32,815 27.5

PTSD 3,715 23.5 245 16.3 681 17.4 285 23.4 886 26.2 18 16.8 16,900 14.1

Depressive disorders 8,713 55.0 799 53.1 1,965 50.2 384 31.5 1,624 48.1 48 44.9 30,633 25.6

Bipolar disorder 1,272 8.0 306 20.3 759 19.4 39 3.2 163 4.8 7 6.5 1,968 1.7

Personality disorders 15,833 - 217 14.4 612 15.6 48 3.9 357 10.6 23 21.5 3,991 3.3

Schizophrenia 217 1.4 1,506 - 981 25.0 7 0.6 17 0.5 3 2.8 411 0.3

Other psychoses 612 3.9 981 65.1 3,917 - 18 1.5 32 1.0 13 12.2 1,170 1.0

Acute stress disorders 48 0.3 7 0.5 18 0.5 1,220 - 9 0.3 0 0.0 342 0.3

Eating disorders 357 2.3 17 1.1 32 0.8 9 0.7 3,380 - 1 0.9 1,198 1.0

Factitious disorders 23 0.2 3 0.2 13 0.3 0 0.0 1 0.0 107 - 41 0.0

Total 15,833 1,506 3,917 1,220 3,380 107 119,536
Abbreviations: No., number; PTSD, post-traumatic stress disorder.
a Mental health disorder diagnoses at any time during the surveillance period.
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F I G U R E  1 a .  Annual Incidence Rates, Leading 5 Mental Health 
Disorder Diagnoses Among Male Active Component Service  
Members, U.S. Armed Forces, 2019–2023

F I G U R E  2 a .  Annual Incidence Rates, Leading 5 Mental Health  
Disorder Diagnoses Among Female Active Component Service 
Members, U.S. Armed Forces, 2019–2024

F I G U R E  1 b.  Annual Incidence Ratesa, Mental Health Diagnoses  
Following the Leading 5 Disorders, Male Active Component Service 
Members, U.S. Armed Forces, 2019–2023

F I G U R E  2 b.  Annual Incidence Ratesa, Mental Health Diagnoses  
Following the Leading 5 Disorders, Female Active Component  
Service Members, U.S. Armed Forces, 2019–2023

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

a Due to small rate sizes, factitious disorders are not represented. 

a Due to small rate sizes, factitious disorders are not represented. 
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although crude incidence rates of alcohol-
related disorders, substance-related disor-
ders, and factitious disorders were highest 
among those in combat-related occupa-
tions (Figure 5). Service members in the 
motor transport occupations evinced the 
highest crude incidence rates of other psy-
choses and schizophrenia. 

Rates of mental health disorder diag-
noses increased by time in service until 
36 months for most disorders, with rates 
of anxiety disorders and PTSD increasing 
after 36 months of service (Figure 6). Rates 
of adjustment disorders, schizophrenia, 
other psychoses, and acute stress disorders 
were highest during the first 6 months of 

military service, however. Finally, overall 
rates of incident anxiety disorders, PTSD, 
acute stress disorders, and ‘other’ mental 
health disorders were higher among ser-
vice members who had ever deployed to a 
U.S. Central Command (CENTCOM) area 
of responsibility (AOR) (data not shown).
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F I G U R E  3 .  Incidence Rates of Mental Health Disorder Diagnoses, by Category and Age Group, Active Component, U.S. Armed Forces, 
2019–2023

F I G U R E  4 .  Incidence Rates of Mental Health Disorder Diagnoses, by Category and Service, Active Component, U.S. Armed Forces, 2019–2023

F I G U R E  5 .  Incidence Rates of Mental Health Disorder Diagnoses, by Category and Military Occupation, Active Component,  
U.S. Armed Forces, 2019–2023
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30–34 3,896.2 769.2 114.1 2,990.5 1,141.8 2,362.7 108.4 136.1 13.5 41.5 16.3 36.6 1.3
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Army 6,054.3 1,685.3 516.0 3,342.7 1,680.3 2,956.5 121.0 249.1 26.7 72.1 21.3 60.3 2.8
Navy 5,008.2 978.1 124.6 3,259.2 1,313.6 3,220.1 179.1 296.7 21.8 60.1 21.2 50.7 0.8
Air Force 4,058.1 565.0 64.2 2,949.8 1,034.1 2,310.5 106.5 209.4 18.8 41.1 13.0 41.9 1.2
Marine Corps 3,941.9 983.5 98.4 2,219.1 1,045.1 2,075.8 85.3 199.1 22.4 61.9 12.7 47.6 0.9
Coast Guard 3,079.1 515.2 72.3 3,319.6 1,269.7 2,317.6 127.2 62.5 14.3 27.1 29.2 29.7 0.5
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Adjustment
disorders

Alcohol-
related

disorders

Substance-
related

disorders

Anxiety
disorders PTSD Depressive

disorders
Bipolar
disorder

Personality
disorders Schizophrenia Other

psychoses
Acute stress

disorders
Eating

disorders
Factitious
disorders

Combat-relatedª 4,185.5 1,676.1 460.0 2,164.3 1,289.2 1,966.5 79.7 187.2 20.0 58.1 13.1 30.6 2.2
Motor transport 5,881.1 1,574.3 349.9 3,049.1 1,476.5 3,034.5 154.2 311.7 35.7 85.4 16.7 49.2 0.9
Pilot / air crew 1,571.5 281.7 22.5 1,023.6 614.7 733.2 29.9 42.5 3.5 15.2 9.1 11.7 -
Repair / engineering 4,437.0 1,163.7 216.7 2,933.2 1,086.3 2,721.7 133.7 253.6 22.4 56.3 15.3 37.7 1.6
Communications / intelligence 5,700.7 1,108.2 251.9 3,833.4 1,709.1 3,275.0 147.1 280.5 24.2 61.1 21.6 70.4 1.7
Health care 7,245.7 900.9 168.9 5,203.5 1,988.9 4,112.8 199.6 320.3 17.8 50.0 30.3 109.9 1.5
Other 4,963.7 818.0 169.5 2,706.9 1,185.8 2,477.5 112.4 199.9 26.2 67.7 19.9 46.1 1.6

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

In
ci

de
nt

 d
ia

gn
os

es
 p

er
 1

00
,0

00
 p

-y
rs

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.
aInfantry/artillery/combat engineering.
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F I G U R E  6 .  Incidence Rates of Mental Health Disorder Diagnoses, by Time in Service, Active Component, U.S. Armed Forces, 2019–2023

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

Adjustment
disorders

Alcohol-
related

disorders

Substance-
related

disorders

Anxiety
disorders PTSD Depressive

disorders
Bipolar
disorder

Personality
disorders Schizophrenia Other

psychoses
Acute stress

disorders
Eating

disorders
Factitious
disorders

<6 months 5,848.2 183.0 88.9 1,079.4 153.6 1,927.3 111.0 66.4 39.3 131.8 23.0 23.3 0.3
6–<12 months 5,411.0 1,327.0 316.1 1,332.5 348.1 1,871.7 82.9 271.9 36.0 96.5 10.2 41.6 1.6
12–<36 months 5,468.0 1,800.4 541.9 2,629.9 761.1 2,847.7 148.6 439.2 39.0 92.2 15.8 73.2 3.6
≥36 months 4,602.0 954.6 157.8 3,522.8 1,675.2 2,821.6 125.5 191.6 15.6 40.8 19.3 47.1 1.1
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D i s c u s s i o n

This report provides an update on inci-
dent diagnoses for mental health disorders 
among ACSMs of the U.S. Armed Forces 
from 2019 through 2023. These trends dem-
onstrate a growing need for mental health 
services among U.S. military members, 
as the incidence rate of any mental health 
diagnosis increased by almost 40% between 
2019 and 2023. Disorders related to adjust-
ment, anxiety, and depression remain the 
most common mental health diagnoses, as 
documented in previous MSMR reports.2,3 
Notably, incidence rates for anxiety dis-
orders and PTSD increased substantially, 
almost doubling from 2019 to 2023. 

A temporary decline in the inci-
dence of most mental health disorders was 
observed between 2019 and 2020, corre-
sponding with the beginning of the corona-
virus disease (COVID-19) pandemic. This 
decreasing trend does not reflect reports 
from the Centers for Disease Control and 
Prevention (CDC), which documented an 
increase in adverse mental health condi-
tions associated with effects of the COVID-
19 pandemic.6,7 This decrease may, instead, 
be related to service members choosing to 
defer care due to the pandemic, similar to 
temporary disruptions in routine and non-
emergency medical care observed in the 
general U.S. population.8 Consequently, the 
temporary decline observed in this study 
may be related to changes to access and 

provision of mental health care services 
during the pandemic. 

From 2019 to 2022, the percentage 
of general U.S. adults with anxiety (from 
15.6% to 18.2%) and depression (from 
18.5% to 21.4%) symptoms increased sig-
nificantly.9 Subsequent increases in anxi-
ety and depressive disorders following the 
COVID-19 pandemic were also observed 
among male and female ACSMs. Prior 
MSMR reports indicate that approximately 
one-third of anxiety disorder cases between 
2000 to 2011 had co-occurring diagno-
ses of either adjustment or depressive dis-
order.10 Co-occurring diagnoses persist in 
the current report, which documents both 
adjustment disorders (43.5%) and depres-
sive disorders (38.7%) as the leading 2 co-
occurring diagnoses from 2019 to 2023 
for ACSMs with incident anxiety disorder 
diagnoses. Comparable to MSMR reports 
from the last 2 decades, incidence rates of 
anxiety disorders remain highest among 
female service members and health care 
occupations.3

The rate of PTSD among ACSMs 
increased nearly six-fold from 2003 to 2008, 
likely reflecting the psychological effects 
among participants in Operations Iraqi 
Freedom and Enduring Freedom.3 While 
this report also documents a subsequent 
peacetime operation increase in PTSD 
rates, the demographic distributions dif-
fer from prior reports. From 2000 to 2011, 
incidence rates of PTSD were higher among 

men and decreased with age.3 In contrast, 
from 2019 to 2023 the incidence of PTSD 
in female ACSMs was consistently twice 
the rate of male counterparts, while also 
increasing with age. These findings likely 
reflect the changing demographics of the 
force, now representing increasing num-
bers of women,11 and may also be related to 
sex-specific differences in comorbid men-
tal health disorders that can predispose 
ACSMs to higher PTSD rates.12  Congru-
ent with prior reports, service members in 
health care occupations continued to repre-
sent high rates of PTSD, potentially reflect-
ing the psychological stresses inherent to 
many health care roles in both peace and 
wartime operations.

The 2018 Health Risk Behavior Sur-
vey (HRBS) indicates that approximately 
7% of service members reported needing—
but not receiving—mental health services 
in the past 12 months. Furthermore, over 
one-third of all active component HRBS 
respondents suggested that seeking men-
tal health services damages one’s military 
career.13 These findings underscore the lim-
itations of interpreting these results, which 
are based on standardized administrative 
records and may not be reliable indicators 
for the true burden of mental health dis-
orders among military service members. 
This report may underestimate mental 
health disorder incidence if service mem-
bers do not seek care or receive care not 
routinely documented as ICD-9 / 10-coded 
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diagnoses (e.g., private practitioner, coun-
seling or advocacy support center, chap-
lains); if mental health disorders were not 
diagnosed nor reported on standardized 
records of care; or if diagnoses were mis-
coded or incorrectly transcribed on the 
centrally transmitted records. Conversely, 
some conditions may have been errone-
ously diagnosed or miscoded as mental 
health disorders (e.g., screening visits), 
which may contribute to an over-estima-
tion of the true burden of disease.

This report documents recent changes 
to the case surveillance definitions for 
mental health disorders, maintained by the 
Armed Forces Health Surveillance Divi-
sion. This update presents results for 3 new 
case categories, including acute stress dis-
order, eating disorders, and factitious disor-
ders; diagnoses under these categories were 
previously combined in the ‘other men-
tal health disorders’ categories presented 
in prior MSMR articles.2-4 Additionally, 
prior reports present data for a generalized 
“mental health problems” category, which 
included Z-code diagnosis codes related  

to factors influencing the health status of 
an individual warranting clinical attention. 
While those ‘Z’ codes are no longer pre-
sented in this report, a separate report will 
summarize a new case classification for the 
Z codes related to mental health disorders 
as “non-medical factors influencing health.” 
The estimates of the numbers, natures, and 
rates of illnesses and injuries of surveillance 
interest depend on specifications of the sur-
veillance case definitions; thus, changes to 
case definitions should be considered when 
comparing this report to prior data. In 
addition, the analyses reported herein sum-
marize the experiences of individuals while 
serving in an active component of the U.S. 
military and do not include mental health 
disorders and mental health problems that 
affected members of reserve components 
or veterans of recent military service who 
received care outside the MHS.

In 2023, mental health disorders 
accounted for more hospital bed days than 
any other morbidity-related diagnostic cat-
egory, contributing to over half (54.8%) 
of all hospital bed days among ACSMs.1  

A substantial proportion of those bed days 
occurred in non-military medical facili-
ties. Policy implications from the published 
HRBS call for additional research to iden-
tify the reasons service members seek men-
tal health care outside the MHS. 

In September 2024, the Department 
of Defense revised Instruction 6490.08 and 
established a Department policy to pro-
mote health-seeking behaviors for men-
tal health services. This policy emphasizes 
unrestricted, non-stigmatizing access to 
mental health care services, including vol-
untary substance misuse education, as 
essential for maintaining the health and 
readiness of the total force.14 As the bur-
den of mental health disorders continues to 
increase during a period of policy change, 
ongoing surveillance and further analy-
ses are warranted to better understand the 
true burden of disease, along with related 
health care access and use. The results from 
this report underscore the need for mental 
health services to address a range of men-
tal health comorbidities within the active 
component of the U.S. Armed Forces.

F I G U R E  3  S U P P L E M E N T .  Incidence Rates of Mental Health Disorder Diagnoses, by Age Group and Diagnostic Category,  
Active Component, U.S. Armed Forces, 2019–2023

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

<20 20–24 25–29 30–34 35–39 40–49 50+
Adjustment disorders 6188.71 5312.48 4656.91 3896.24 4505.98 5375.13 4932.51
Alcohol-related disorders 800.95 1628.97 1138.2 769.17 703.89 622.99 438.9
Substance-related disorders 310.77 427.11 216.73 114.14 81.81 61.75 51.27
Anxiety disorders 1510.18 2706.86 3201.94 2990.54 3833.15 4589.52 3778.24
Post-traumatic stress disorder 410.97 826.16 1039.79 1141.83 2243.92 3626.27 3740.76
Depressive disorders 2286.17 2867.31 2830.64 2362.65 2683.67 3039.73 2616.58
Bipolar disorder 107.55 159.38 146.2 108.44 85.78 82.9 51.26
Personality disorders 290.75 400.96 226.73 136.13 94.74 76.04 50.02
Schizophrenia 27.27 35.01 25.27 13.52 8.84 6.74 6.55
Other psychoses 93.91 83.67 58.42 41.54 29.1 24.64 20.97
Acute stress disorders 16.49 15.44 15.75 16.31 21.95 33.27 35.46
Eating disorders 47.94 70.07 55.73 36.64 32.15 28.36 24.91
Factitious disorders 1.54 2.26 1.75 1.3 0.85 0.84 0
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F I G U R E  5  S U P P L E M E N T .  Incidence Rates of Mental Health Disorder Diagnoses, by Military Occupation and Diagnostic Category,  
Active Component, U.S. Armed Forces, 2019–2023

F I G U R E  4  S U P P L E M E N T .  Incidence Rates of Mental Health Disorder Diagnoses, by Service and Diagnostic Category,  
Active Component, U.S. Armed Forces, 2019–2023

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

Army Navy Air Force Marine Corps Coast Guard
Adjustment disorders 6054.28 5008.22 4058.07 3941.88 3079.14
Alcohol-related disorders 1685.25 978.09 564.98 983.45 515.18
Substance-related disorders 516.04 124.63 64.24 98.44 72.27
Anxiety disorders 3342.72 3259.19 2949.84 2219.13 3319.64
Post-traumatic stress disorder 1680.33 1313.61 1034.11 1045.13 1269.7
Depressive disorders 2956.45 3220.09 2310.54 2075.78 2317.59
Bipolar disorder 120.96 179.08 106.53 85.25 127.22
Personality disorders 249.11 296.71 209.35 199.14 62.54
Schizophrenia 26.73 21.8 18.77 22.41 14.32
Other psychoses 72.09 60.09 41.11 61.87 27.12
Acute stress disorders 21.28 21.21 13 12.73 29.17
Eating disorders 60.34 50.67 41.88 47.57 29.7
Factitious disorders 2.82 0.79 1.24 0.9 0.51
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Combat-relatedª Motor transport Pilot/aircrew Repair/engineerin
g

Communications/i
ntelligence Health care Other

Adjustment disorders 4185.5 5881.07 1571.47 4437 5700.69 7245.73 4963.74
Alcohol-related disorders 1676.07 1574.33 281.71 1163.73 1108.22 900.88 817.99
Substance-related disorders 460 349.89 22.53 216.72 251.86 168.94 169.47
Anxiety disorders 2164.32 3049.09 1023.58 2933.15 3833.4 5203.53 2706.87
Post-traumatic stress disorder 1289.21 1476.51 614.74 1086.31 1709.07 1988.89 1185.84
Depressive disorders 1966.45 3034.48 733.21 2721.68 3274.95 4112.81 2477.45
Bipolar disorder 79.69 154.2 29.88 133.69 147.05 199.59 112.4
Personality disorders 187.19 311.71 42.46 253.61 280.5 320.25 199.88
Schizophrenia 19.98 35.69 3.46 22.39 24.17 17.76 26.15
Other psychoses 58.06 85.35 15.16 56.25 61.05 50.03 67.67
Acute stress disorders 13.06 16.69 9.09 15.26 21.57 30.25 19.89
Eating disorders 30.56 49.17 11.69 37.72 70.44 109.85 46.08
Factitious disorders 2.16 0.93 0 1.63 1.7 1.46 1.57
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Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.
a Infantry / artillery / combat engineering.
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F I G U R E  6  S U P P L E M E N T .  Incidence Rates of Mental Health Disorder Diagnoses, by Time in Service and Diagnostic Category,  
Active Component,  U.S. Armed Forces, 2019–2023

Abbreviations: PTSD, post-traumatic stress disorder; p-yrs, person-years.

<6 months 6–<12 months 12–<36 months ≥36 months
Adjustment disorders 5848.15 5410.97 5467.99 4601.96
Alcohol-related disorders 182.99 1327.03 1800.41 954.6
Substance-related disorders 88.86 316.06 541.87 157.78
Anxiety disorders 1079.38 1332.52 2629.93 3522.8
Post-traumatic stress disorder 153.64 348.1 761.09 1675.17
Depressive disorders 1927.28 1871.72 2847.65 2821.6
Bipolar disorder 111 82.86 148.64 125.47
Personality disorders 66.43 271.94 439.24 191.55
Schizophrenia 39.31 35.99 38.99 15.6
Other psychoses 131.77 96.52 92.21 40.82
Acute stress disorders 22.97 10.24 15.8 19.3
Eating disorders 23.25 41.58 73.22 47.11
Factitious disorders 0.28 1.55 3.62 1.13
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This report presents the rates of maternal syphilis among pregnant women 
and congenital syphilis among newborns in the Military Health System 
(MHS) beneficiary population from 2012 to 2022. Medical encounter data 
from military hospitals and clinics as well as civilian health care facilities  
were obtained from the Defense Medical Surveillance System (DMSS) to 
determine pregnancies, live births, and confirmed diagnoses of maternal and 
congenital syphilis. The rate of maternal syphilis in female MHS beneficiaries 
increased by 233% between 2012 (n=123, 66.0 per 100,000 births) and 2022 
(n=169, 219.8 per 100,000 births), while the rate of congenital syphilis in 
newborn MHS beneficiaries increased by 355% (n=9 to n=32, 6.8 to 30.8 per 
100,000 live births). Pregnant active component service members generally 
evinced higher rates of maternal syphilis than pregnant non-service member  
MHS beneficiaries during the reporting period. Additionally, the positive 
predictive value of maternal syphilis cases in the MHS was found to be low 
(59%). Future studies could focus on potential misclassification of maternal 
syphilis cases as well as syphilis screening compliance and treatment during 
pregnancy for all pregnant MHS beneficiaries.

Syphilis Cases Among Pregnant Women and Newborns  
in the Military Health System, 2012–2022
Katherine S. Kotas, MPH; Shauna L. Stahlman, PhD, MPH; Saixia Ying, PhD; David H. Yun, MD, MPH;  
Charles E. McCannon, MD, MBA, MPH, JD, FACPM; John F. Ambrose, PhD, MPH, CHES 

Syphilis is a sexually transmitted 
infection (STI) that can be spread 
by mother to fetus, which is called 

congenital syphilis, that can cause pre-
mature birth, low birth weight, miscar-
riage, stillbirth, and death of the newborn 
after birth.1-3 Congenital syphilis can also 
cause health problems in newborns such 
as deformed bones, anemia, enlarged liver 
and spleen, jaundice, nervous system com-
plications, and meningitis.1 

Congenital syphilis can be prevented 
through maternal syphilis detection from 
screening women during pregnancy.1,2 In 
1996, the U.S. Preventive Services Task 
Force (USPSTF) began recommending 
routine screening for syphilis infection in 
all pregnant women.4 Since then, screen-
ing for syphilis during an initial pregnancy 
visit has been a well-established standard of 

care endorsed by the American College of 
Obstetricians and Gynecologists (ACOG), 
American Academy of Pediatrics (AAP), 
and American Academy of Family Physi-
cians (AAFP).5-8 Additionally, the Depart-
ment of Veterans Affairs (VA) / Department 
of Defense (DOD) clinical practice guide-
line also includes syphilis screening as a 
prenatal laboratory test recommended for 
routine pregnancy care.9 As of November 
2023, syphilis screening during the first 
pregnancy visit was required by law in every 
state except Wisconsin, North Dakota, New 
Hampshire, Minnesota, Maine, Iowa, and 
Hawaii.10   

In April 2024, the ACOG updated its 
recommendation to include serological 
screening of all pregnant individuals for 
syphilis at the first prenatal care visit, fol-
lowed by universal re-screening during the 

third trimester and again at birth.6 Previous  
ACOG guidance had recommended risk-
based testing in the third trimester only, 
for individuals living in communities with 
high rates of syphilis and those at risk of 
syphilis acquisition during pregnancy.5

Despite robust guidance for syphilis 
screening, in  November 2023 the Centers 
for Disease Control and Prevention (CDC) 
published a Morbidity and Mortality Weekly 
Report (MMWR) about the increase in con-
genital syphilis cases in the U.S. between 
2012 and 2022.11 Using its Notifiable Dis-
eases Surveillance System (NNDSS), the 
CDC identified 3,761 cases of congenial 
syphilis in 2022—and determined that the 
number of congenital syphilis cases in the 
U.S. increased by 755% between 2012 and 
2021.11 Along with this increase in con-
genital syphilis cases during this period, 

W h a t  a r e  t h e  n e w  f i n d i n g s ?  

Rates of maternal and congenital syphilis  
increased from 2012 through 2022 within the 
Military Health System population. The rate of 
diagnosed maternal syphilis among pregnant 
female active component service members 
exceeded previously reported rates of syphilis 
among all female active component service 
members annually between 2015 and 2022, 
likely due to increased screening.

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 ?

Maternal and congenital syphilis affect the 
quality of life of service members and their 
families, as syphilis can lead to miscarriage 
and stillbirth in pregnant women and serious 
health conditions, even death, in newborns. 
Additionally, maternal, and congenital syphilis 
can increase Military Health System costs for 
short- and long-term treatments, and active 
component service members may experience 
increased lost duty days while managing their 
own or their beneficiary’s condition.
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the CDC also found increased rates of pri-
mary and secondary syphilis in women 
15-44 years of age between 2012 (2.1 per 
100,000 population) and 2022 (19.1 cases 
per 100,000 population).11

In recent years, the rate of syphilis has 
increased among female active component 
service members (ACSMs). The June 2024 
issue of MSMR reported on the incidence 
rate of syphilis between 2015 and 2023.12 
The Armed Forces Health Surveillance 
Division (AFHSD) found the rate of syph-
ilis in female ACSMs increased from 30.0 
per 100,000 in 2015 to 80.4 per 100,000 in 
2023, an increase of over 160% in 9 years.12 
That report did not, however, address cases 
of maternal or congenital syphilis, and due 
to that knowledge gap, this report aimed to 
find the rate of maternal syphilis and con-
genital syphilis in Military Health System 
(MHS) beneficiaries receiving direct care 
through military hospitals and clinics or the 
private sector care between 2012 and 2022.

M e t h o d s

Data for this study were derived from 
the Defense Medical Surveillance Sys-
tem (DMSS), a longitudinal database that 
includes records of both direct and privately 
sourced ambulatory health care encounters 
and hospitalizations of MHS beneficia-
ries in military hospitals and clinics as well 
as civilian (if reimbursed through MHS) 
treatment facilities worldwide. DMSS also 
includes records of reportable medical 
events (RMEs) from the Disease Reporting 
System internet (DRSi). The surveillance 
period was from January 1, 2012 through 
December 31, 2022. 

The analysis was segmented in 2  
categories: maternal syphilis and congenital   
syphilis. Maternal cases of syphilis were 
identified among MHS beneficiaries who 
had a live or stillbirth delivery from 2012 
through 2022. Deliveries were identified 
by an inpatient or outpatient encounter for 
infant delivery recorded with an Interna-
tional Classification of Diseases, 9th Revi-
sion, Clinical Modification (ICD-9-CM) or 
10th Revision, Clinical Modification (ICD-
10-CM) code in any diagnostic position of 
the medical encounter (Table). A 280-day  

incidence rule was applied to identify 
separate delivery events; this methodol-
ogy has been used as an estimate of gesta-
tional periods in previous analyses both in 
and outside the MHS.14-17 Age, beneficiary 
type, and race or ethnicity were identi-
fied at time of delivery. Maternal cases of 
syphilis were defined by a confirmed RME 
for syphilis or an inpatient or outpatient 
encounter with a syphilis diagnosis in any 
diagnostic position (Table). Diagnoses for 
early syphilis, late syphilis, and other and 
unspecified syphilis were included, as well 
as diagnoses for syphilis complicating preg-
nancy and childbirth. The syphilis diagno-
sis or RME was required to occur within 
280 days on or prior to the delivery event 
to capture diagnoses during a pregnancy. 
Rates of maternal syphilis were calculated 
per 100,000 births.  

The second part of this analysis eval-
uated rates of congenital syphilis. Cases 
of congenital syphilis were identified by 
a confirmed RME record for congeni-
tal syphilis or an inpatient or outpatient 
encounter with a congenital syphilis diag-
nosis in any diagnostic position (Table). 
These diagnoses were listed in the new-
born’s medical record, and not linked to 
delivery events. The encounter had to occur 
in a neonate less than 28 days old, however. 
Live births from 2012 through 2022 were 
used as the denominator in rate calcula-
tions. Deliveries were excluded if a delivery 
encounter contained a diagnosis specific to 
stillbirth (ICD-9-CM: V27.1, V27.4, V27.7; 

ICD-10-CM: Z37.1, Z37.4, Z37.7). Rates 
of congenital syphilis were calculated per 
100,000 live births.

Due to concerns that maternal and 
congenital syphilis cases could be over-
estimated by the methodology employed 
for this report, because of possible medi-
cal encounter coding of previous syphilis 
cases as if they were new cases, a random 
sample of 25 (2%) maternal syphilis cases 
and 20 (10%) congenital syphilis cases 
were retrieved for medical chart reviews. 
The sample sizes were chosen in accor-
dance with the feasibility of the authors’ 
completion of the selected number of chart 
reviews. Cases in the sample were required 
to have been identified by ICD-9-CM or 
ICD-10-CM codes, and the care for the 
case had to be in an MHS hospital or clinic. 
Of those cases, medical charts could only 
be retrieved for 17 maternal and 11 con-
genital cases. Authors with clinical back-
grounds conducted the chart reviews to 
confirm maternal and congenital syphilis 
diagnoses, looking to confirm that labora-
tory testing was positive for syphilis, mater-
nal and congenital cases, and that maternal 
cases did not have a history of syphilis prior 
to pregnancy. These cases were used to cal-
culate the positive predictive value (PPV) 
of the maternal and congenital syphilis case 
definitions. The PPV is the proportion of 
syphilis cases identified by the case defini-
tion employed by this report that were vali-
dated as true positive syphilis cases through 
medical chart review.

T A B L E .  ICD-9-CM and ICD-10-CM Diagnoses for Newborn Deliveries and Syphilis

Description ICD-9-CM ICD-10-CM
Newborn diagnoses 

Outcome of delivery V27a Z37a

Normal delivery 650a O80
Cesarean delivery without mention of indication 669.7a O82

Syphilis diagnoses

Maternal syphilis 091a - 097a,  
647.00 - 647.03

A51ab - A53a,  
O98.11a, O98.12

Congenital syphilis 090a A50a

Abbreviations: ICD-9-CM, International Classification of Diseases, 9th Revision, Clinical Modification;  
ICD-10-CM, International Classification of Diseases, 10th Revision, Clinical Modification.
a Indicates that subsequent digits/characters are included.
b ICD-10-CM code A51.31 (condyloma latum) was excluded due to previously documented evidence  
of incorrect use of this code to diagnosis condyloma acuminata.13
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R e s u l t s

Rates of maternal syphilis in the MHS

The rate of maternal syphilis during 
pregnancy generally increased between 
2012 and 2022 among female MHS benefi-
ciaries, with an overall rate of 94.0 cases per 
100,000 births (n=1,198). While the number 
of births among female MHS beneficiaries 
decreased steadily from 2012 (n=133,590) 
to 2022 (n=104,475), the number of mater-
nal syphilis cases increased (n=123 to 
n=169). Although the rate decreased from 
2012 until 2015, it increased after 2015 and 
continued to rise annually through 2022 
(Figure 1). Since 2015, the rate of maternal 
syphilis increased by 159%. In addition, the 
rate of maternal syphilis in female MHS 
beneficiaries increased by 30.1% between 
2021 and 2022 alone. Between 2012 and 
2022, maternal syphilis rates were high-
est among beneficiaries under 20 years of 
age (140.1 per 100,000 births) and among 
non-Hispanic Black or African Americans 
(182.5 per 100,000 births) (data not shown). 

When the rate of maternal syphi-
lis during pregnancy was calculated for 
female ACSMs only, the rate for ACSMs 
was higher than the rate for all female 
MHS beneficiaries during all but 3 years 
during the analysis period (2012, 2018, 
2021) (Figure 1). Unlike the decrease seen 
in births among all female MHS beneficia-
ries between 2012 and 2022, births among 
female ACSMs remained stable during the 
study period (range 13,833–15,470 births) 
(data not shown).

Rates of congenital syphilis in newborns  
in the MHS

The number of live births in the 
MHS population decreased between 2012 
(n=132,900) and 2022 (n=103,753), while 
the number of congenital syphilis cases 
increased (n=9 to n=32). Those trends 
translate to an increasing rate of con-
genital syphilis in newborns in the MHS 
between 2012 and 2022, from 6.8 to 30.8 
cases per 100,000 live births (Figure 2).  
Since 2017, the rate of congenital syphilis 
increased by 187%. Between 2021 and 2022 
alone, the rate of congenital syphilis in 

newborn MHS beneficiaries increased by 
30.1%; this is the same percentage increase 
seen in maternal syphilis among female 
MHS beneficiaries between 2021 and 2022. 

Positive predictive values of maternal  
and congenital syphilis

The PPVs of syphilis differed in the 
maternal and congenital samples. Of the 17 
maternal syphilis cases receiving a medi-
cal chart review, 10 cases were validated 
as true positive cases of incident syphilis 

diagnosed during pregnancy, per labora-
tory test results for syphilis and the addi-
tional criteria set forth in this study: a PPV 
of 59%. By contrast, of the 11 congenital 
syphilis cases receiving a medical chart 
review, 10 were validated as true positive 
cases of syphilis, per laboratory test results: 
a PPV of 91% (data not shown). A lower PPV 
suggests more false positive syphilis cases 
were found from the case definitions used 
to determine the maternal and congenital 
syphilis rates in this report.

F I G U R E  1 .  Cases and Rates of Maternal Syphilis During Pregnancy Among Female  
MHS Beneficiaries and Female ACSMs, 2012–2022 

F I G U R E  2 .  Cases and Rates of Congenital Syphilis Among Newborn MHS Beneficiaries, 
2012–2022 
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D i s c u s s i o n

Based on the data from the CDC and 
AFHSD, maternal and congenital syphilis 
is increasing in both the general U.S. and 
MHS populations. This new analysis adds to 
the Defense Health Agency’s knowledge on 
the rates of maternal and congenital syphi-
lis, which were previously not reported sep-
arately from syphilis rates among female 
ACSMs. 

While the CDC did not report on 
maternal syphilis rates specifically, they 
have reported increases from 2012 to 2021of 
primary and secondary syphilis among U.S. 
women ages 15-44 years; rates of syphi-
lis increased by 676% during that period.11 
Within the MHS, maternal syphilis rates 
increased by 233% from 2012 through 
2022 for pregnant, female MHS benefi-
ciaries. Additionally, the rate of maternal 
syphilis among pregnant, female ACSMs 
exceeded the rate of syphilis among all 
female ACSMs annually between 2015 and 
2022, as reported in the June 2024 MSMR.12 
This difference was likely due to the addi-
tional syphilis screening pregnant women 
must undergo per ACOG, AAP, and AAFP 
guidance.

The CDC reported an increase of 31.7% 
in congenital syphilis cases in newborns in 
the U.S. between 2021 and 2022,11 while this 
analysis found a similar increase of 30.1% 
in rates of congenital syphilis in newborns 
within the MHS between 2021 and 2022. 
Additionally, the CDC reported an increase 
of 755% in congenital syphilis cases between 
2012 and 2021,11 while this analysis found a 
smaller, yet significant, increase in congen-
ital syphilis rates among newborns in the 
MHS at 355% between 2012 and 2022.

Due to concerns about potential mis-
classification of maternal and congenital 
syphilis cases using ICD-9-CM and ICD-
10-CM codes, chart reviews were com-
pleted for a sample of 17 maternal and 11 
congenital syphilis cases across the study 
period to assess case definition validity. The 
chart reviews of available medical records 
revealed that most cases of syphilis in new-
borns seen at military hospitals and clinics 
identified by the case definition (PPV 91%) 
were true cases of syphilis. Chart reviews 
also revealed that 82% (n=9) of the pregnant 

mothers of those congenital syphilis cases 
were screened, and 64% (n=7) were treated 
for syphilis during the pregnancy. This 
review suggests that the subsequent con-
genital syphilis diagnoses were due to either 
a treatment failure or were treated out of 
abundance of caution rather than a failure 
to screen and offer treatment to a pregnant 
mother. In cases when a pregnant mother 
was not treated before delivery, it was a 
result of no prenatal care, a loss to follow-
up, or the mother declining treatment.

Conversely, only 59% of the syphilis 
cases identified in pregnant female MHS 
beneficiaries were true cases, which sug-
gests that the maternal syphilis incidence 
data presented herein should be interpreted 
with caution, as they overestimate the true 
number of cases. This may be due, in part, 
to women’s incident diagnoses occurring 
prior to pregnancy, or false positive test 
results. The screening and confirmation of 
syphilis cases is complicated and can easily 
be misinterpreted through diagnostic codes 
alone. There is still an increasing trend over 
time, as the chart review did not suggest 
that case misclassification became better or 
worse over time. 

Furthermore, the chart reviews found 
that pregnant women and newborns were 
generally appropriately diagnosed and 
treated for syphilis with antibiotics based 
on maternal and newborn history, physi-
cal examination, laboratory test results, and 
newborn radiography, when clinically indi-
cated. Providers appear to have been using 
an abundance of caution in treating preg-
nant women and newborns for any possible 
syphilis infection when there was uncer-
tainty, including using syphilis diagnostic 
codes when there was a history of syphi-
lis prior to pregnancy. Providers’ contin-
ued adherence to DOD, ACOG, AAP, and 
AAFP guidance to properly screen, detect, 
and treat cases of syphilis supports the 
health and well-being of pregnant women 
and newborns. Additional chart reviews in 
future studies could more accurately calcu-
late the potential overcounting of syphilis 
per the surveillance case definition.

The exact reasons for the increase in 
maternal and congenital syphilis from 2012 
to 2022 among MHS beneficiaries cannot be 
determined by this analysis alone. Factors 
cited for the increase in the U.S. population 

include lack of adequate and timely testing 
and treatment, social and economic factors, 
and lack of awareness about the disease.2,3,11 
Further analyses would be required to 
understand which, if any, of those factors 
are limitations shared in the MHS. 

It is presumed that most, if not all, pro-
viders caring for pregnant patients in mili-
tary hospitals and clinics are meeting the 
standard of care by screening for syphilis 
during the initial pregnancy visit. Increased 
compliance with syphilis screening guide-
lines may be a contributing factor to the 
increased numbers of maternal and congen-
ital syphilis cases identified in this report. 
Additional analysis of syphilis screening 
compliance, as well as treatment adminis-
tration and adherence, is warranted, how-
ever, to determine how these factors may 
have contributed to the increased rates of 
maternal and congenital syphilis. Addition-
ally, a larger sample of case reviews could 
provide useful information on potential 
misclassification of maternal and congeni-
tal syphilis cases. Continued surveillance of 
syphilis cases in pregnant women and new-
borns and associated research on the impact 
of syphilis to military readiness is essential 
for understanding the true cost and bur-
den to individuals in addition to the MHS, 
including increased medical resources and 
time military beneficiaries may have to 
interrupt their duties to attend appoint-
ments or care for affected family members.
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Early evidence suggests that COVID-19 is linked to kidney-related events 
in older and hospitalized patients. This link has not, however, been explored 
among a younger, healthy population such as U.S. active component service 
members (ACSMs). This retrospective cohort study assessed the incidence 
of post-acute sequelae of SARS-CoV-2 (PASC) and kidney events between 
March 1, 2020 and September 30, 2022 in ACSMs with no prior history 
of kidney events. Among the study population (n=831,780), 1,975 (0.2%)  
kidney events were reported between 31 days and 6 months after COVID-19 
test dates. The incidence rate of any kidney event was slightly higher among 
ACSMs who tested negative for COVID-19 (10.6 per 10,000 person-years) 
compared to ACSMs who tested positive (9.8 per 10,000 person-years). 
In adjusted models of incidence rate ratios (IRRs), older ACSMs evinced  
significantly higher rates of kidney events compared to younger ACSMs, 
and COVID-19 vaccination had a protective effect; this was true in both the 
COVID-19-positive and -negative groups, although the IRR magnitude was 
stronger in the COVID-19-positive group. PASC did not lead to an increased 
incidence of kidney events compared to the COVID-19-negative group 
among ACSMs, an overall young and healthy population.

Post-Acute Sequelae of SARS-CoV-2 and Kidney Events in U.S. Active 
Component Service Members, March 1, 2020–September 30, 2022
Kayli Hiban, MPH; Sithembile L. Mabila, PhD; Jessica H. Murray, MPH; Alexis A. McQuistan, MPH;  
Natalie Y. Wells, MD, MPH

Severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2), the 
virus that causes coronavirus disease 

2019 (COVID-19), infected nearly 190,000 
U.S. service members between January 1, 
2020 and August 31, 2021. Of those cases, 
1,760 resulted in hospitalizations and 45 
resulted in deaths.1 While individuals who 
are older or have a comorbidity are more 
at risk for severe illness from the virus,2-4 
COVID-19 also poses health risks to young 
and healthy individuals, including active 
component service members (ACSMs). 

The most common health conse-
quences of COVID-19 occur in the acute 
illness stage, including influenza-like 
symptoms, loss of taste or smell, nausea, 
and diarrhea.5 Growing evidence suggests, 
however, that COVID-19 is a multi-organ 
disease, sometimes causing persistent 

symptoms after recovery. The U.S. Cen-
ters for Disease Control and Prevention 
defines long COVID as new, returning, or 
ongoing health problems occurring at least 
4 weeks after COVID-19 infection.6 Long 
COVID has also been referred to as long 
haul COVID, post-COVID-19 conditions, 
chronic COVID, or post-acute sequelae of 
SARS-CoV-2 (PASC). Each of these terms 
is associated with a specific timeline for 
persistence of symptoms after COVID-19 
infection; for example, PASC refers to the 
onset or persistence of symptoms more 
than 4 weeks after infection, and long haul 
COVID refers to symptom persistence 
more than 100 days after infection.7 For the 
purposes of this study, PASC refers to long 
COVID. PASC can adversely affect a vari-
ety of organ systems, including the respi-
ratory, cardiovascular, neurological, and 

genitourinary systems, regardless of sever-
ity of COVID-19 illness.8 

Early evidence suggests that COVID-
19 is linked to kidney-related events, lead-
ing to more severe disease and increased 
hospital mortality.9 In the acute stage of 
infection, nearly one-third of patients hos-
pitalized with COVID-19 were diagnosed 
with acute kidney injury (AKI).10 Patients 
hospitalized for COVID-19 more fre-
quently experienced AKI, hematuria, and 
proteinuria and were less likely to have kid-
ney function recovery than those hospi-
talized for influenza.11,12 Similarly, kidney 
diseases are common following COVID-
19 recovery, even among patients without 
kidney damage in the acute stage. Several 
studies of U.S. military veterans showed a 
significantly increased risk and burden of 
kidney diseases among 30-day COVID-19 
survivors; this risk increased with severity 
of COVID-19 infection, but was present 
even for mild cases.13-15

Evidence for the association between 
PASC and kidney events is growing, but 
current research has focused largely on hos-
pitalized patients and older populations.  

W h a t  a r e  t h e  n e w  f i n d i n g s ?  

PASC-related kidney events were rare among 
a young, healthy population of ACSMs without 
prior history of kidney events. The incidence of 
kidney events among ACSMs was not higher 
in the COVID-positive group compared to the 
group that tested negative for COVID.

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 ?

The detection and management of PASC in 
ACSMs is essential to prevent morbidity and 
ensure optimal health of the force, particularly 
among ACSMs of older age and at higher risk 
of PASC-related outcomes.
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To evaluate its full burden, it is impor-
tant to study PASC kidney events among 
a younger population such as ACSMs. The 
objectives of this study were to determine 
the incidence and incidence rate ratio (IRR) 
of selected kidney events in ACSMs occur-
ring 31 days to 6 months after a COVID-19 
test date, and by COVID-19 test status.

M e t h o d s

This retrospective cohort study 
assessed PASC and kidney events among 
ACSMs from March 1, 2020 through Sep-
tember 30, 2022. Incidence of selected kid-
ney events among those who tested positive 
for COVID-19 was determined through 
reverse transcription-polymerase chain 
reaction (RT-PCR) in comparison to those 
who tested negative. A total of 888,588 
ACSMs with PCR COVID-19 tests were 
identified from March 1, 2020 until March 
31, 2022. COVID-19-positive individuals 
were identified by positive PCR COVID-
19 tests, and COVID-19-negative indi-
viduals were identified by negative PCR 
COVID-19 tests. Individuals without a 
PCR test but who were tested with antigen 
or unknown test types were not included in 
either group. Only service members who 
never tested positive by PCR for COVID-
19 during the surveillance period were 

included in the COVID-19-negative group. 
Individuals with only negative PCR test 
results but positive or suspect results to 
antigen or unknown test types (n=38,712) 
were excluded from the negative group 
(Figure). The first negative test result was 
used as the incident date for the COVID-
19-negative group. ACSMs with multiple 
COVID-19-positive tests (n=1,008) during 
the study were excluded, as it was not pos-
sible to ascertain if a kidney event was due 
to PASC or a subsequent COVID-19 infec-
tion during the acute stage (Figure). ACSMs 
with histories of kidney events prior to a 
COVID-19 test (n=17,086) were excluded 
from the study, but those who experienced 
kidney events within 30 days after their 
COVID-19 tests were not excluded. The 
final cohort comprised 104,422 ACSMs 
with 1 positive PCR test and 727,358 with 
only negative PCR tests during the surveil-
lance period (Figure).

The Defense Medical Surveillance 
System (DMSS) was utilized to cap-
ture selected kidney-related encounters 
with International Classification of Dis-
eases, 10th Revision (ICD-10) codes, for 
AKI, chronic kidney disease, protein-
uria, nephrosis, nephritis, renal sclerosis, 
or other kidney events, in the first or sec-
ond diagnostic position (Table 1) through 
September 30, 2022, to allow 6 months of 
follow-up. Six months of follow-up was 

necessary because PASC-related symptoms 
can persist 24 weeks or more after COVID-
19 infection.7,16 Kidney events within 30 
days following a COVID-19 test were con-
sidered complications of acute COVID-19 
infection, while kidney events more than 30 
days, until 6 months, after a COVID-19 test 
date were considered PASC. Similar meth-
ods were used to evaluate the PASC burden 
among U.S. veterans.15 An individual was 
counted once per kidney event type within 
the follow-up period. Encounters with kid-
ney-related ICD-9 / 10 codes in the first or 
second diagnostic position were also used 
to determine prior history of kidney events 
for exclusion. For COVID-19 vaccination 
status, fully vaccinated was defined as the 
completion of a vaccination series at least 
14 days prior to COVID-19 testing. 

Person-time contributions for each 
ACSM were obtained for March 1, 2020 
until September 30, 2022. Person-time 
was censored when a service member left 
the active component, at the conclusion of 
6-month follow-up, or at the end of the sur-
veillance period, whichever occurred first. 
Crude and multivariable Poisson regres-
sion models (adjusted for sex, age category, 
race and ethnicity, military service, and 
COVID-19 vaccination status) assessed the 
IRR of kidney events per 10,000 person-
years (p-yrs), from 31 days to 6 months fol-
lowing COVID-19 testing, by test status.

T A B L E  1 .  ICD-9 and ICD-10 Codes for Selected Kidney Events

Kidney Event ICD-10a ICD-9a

Acute kidney injury N17.0, N17.1, N17.2, N17.8, N17.9 584.5, 584.6, 584.7, 584.8, 584.9, 586

Chronic kidney disease
I12.0, I12.9, I13.10,
I13.11, I13.2, N18.1, N18.2, N18.3, N18.30, 
N18.31, N18.32, N18.4, N18.5, N18.9

403.01, 403.11, 403.91, 404.00, 404.10, 404.90, 
404.02, 404.12, 404.92, 585*	

Proteinuria N06*, R80.0, R80.1, R80.8, R80.9 791, 593.6	

Nephrosis, nephritis, and renal sclerosis N00*, N01*, N03*, N04*, N05*, N14.4, N15.8, 
N15.9, N26.9

580.0, 580.4, 580.81, 580.89, 580.9, 582.0-582.2, 
582.4, 582.81, 582.89, 582.9, 581.0-581.3, 581.81, 
581.9, 583.0-583.2, 583.4, 583.6, 583.7, 583.81, 
583.89, 583.9, 587	

Other diseases of kidney N13.0, N13.1, N13.2, N13.30, N13.39, N26.1, 
N28.0, N28.1, N28.81, N19 591, 588.1, 593, 593.71-593.73, 593.2, 593.1	

Abbreviations: ICD-9, International Classification of Diseases, 9th Revision; ICD-10, International Classification of Diseases, 10th Revision; ICD-9-CM, International  
Classification of Diseases, 9th Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, 10th Revision, Clinical Modification.  
a ICD codes for kidney events were chosen from the Clinical Classifications Software Refined (CCSR) for ICD-10-CM (and ICD-9-CM) Diagnoses (a family of databases 
developed as part of the Healthcare Cost and Utilization Project). 
* Asterisk indicates that any ICD code that begins with the specified value is included.
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F I G U R E .  Study Population, March 1, 2020–March 31, 2022

FIGURE 1  Study Population  March 1  2020 March 31  2022

Abbreviations: ACSMs, active compononet service member; n, number.

COVID-19 PCR Positive
n=107,902

COVID-19 PCR Negative
n=780,686

Exclusions
1. ACSMs with missing demographics (n=0)

2. ACSMs with a positive COVID-19 test during the 6 month 
follow-up period (n=1,008)

3. ACSMs with a prior history of a kidney event (n=2,472)

Final Population 
n=104,422

Exclusions
1. ACSMs with missing demographics (n=2)

2. ACSMs with a positive/suspect antigen or unknown COVID-
19 test (n=38,712)

3. ACSMs with a prior history of a kidney event 
(n=14,614)

Final Population 
n=727,358

Abbreviations: ACSMs, active compononet service member; n, number.

T A B L E  2 .  Incidence Rates of Kidney Events Among Active Component Service Members by COVID-19 PCR Test Result,  
March 1, 2020–September 30, 2022

COVID-19-Positive COVID-19-Negative
Individuals 

with a Kidney Event Person-Time Ratea Individuals 
with a Kidney Event Person-Time Ratea

Overall 244 247,903.5 9.8 1,731 1,632,132.3 10.61
Sex

Male 202 200,813.5 10.1 1,417 1,340,074.7 10.6
Female 42 47,090.1 8.9 314 292,057.6 10.8

Age group, y
< 20 13 14,622.0 8.9 120 117,367.8 10.2
20-24 69 85,431.2 8.1 482 554,343.3 8.7
25-29 43 60,726.9 7.1 336 379,318.8 8.9
30-34 39 40,137.0 9.7 252 253,048.5 10.0
35-39 35 28,276.6 12.4 254 182,905.7 13.9
40-44 27 12,629.0 21.4 151 90,829.6 16.6
≥ 45 18 6,080.9 29.6 136 54,318.7 25.0

Race and ethnicity 
White, non-Hispanic 116 125,680.7 9.2 885 890,533.5 10.0
Black, non-Hispanic 61 45,317.5 13.5 393 262,063.1 15.0
Hispanic 49 49,836.5 9.8 268 288,539.1 9.3
Other / unknown 18 27,068.9 6.7 185 190,996.6 9.7

Service branch
Army 109 96,894.5 11.3 774 593,356.2 13.0
Navy 65 61,942.6 10.5 398 419,354.1 9.5
Air Force 56 54,758.4 10.2 359 385,078.6 9.3
Marine Corps 14 31,924.2 4.4 182 218,789.8 8.3
Coast Guard 0 2,383.9 0.0 18 15,553.6 11.6

Education
High School or less 154 166,474.9 9.3 1,077 1,066,718.0 10.1
Some college 39 29,884.3 13.1 237 185,556.3 12.8
Bachelors or advanced degree 50 47,196.1 10.6 382 350,906.2 10.9
Other/unknown 1 4,348.2 2.3 35 28,951.8 12.1

Vaccination status prior to COVID-19 test
Fully vaccinated 113 149,220.7 7.6 387 390,442.4 9.9
Not vaccinated 131 98,682.8 13.3 1,344 1,241,689.9 10.8

Kidney eventsb

Acute kidney injury 56 247,903.5 2.3 457 1,632,132.3 2.8
Chronic kidney disease 24 247,903.5 1.0 189 1,632,132.3 1.2
Proteinuria 42 247,903.5 1.7 321 1,632,132.3 2.0
Nephrosis, nephritis, renal sclerosis 4 247,903.5 0.2 25 1,632,132.3 0.2
Other 118 247,903.5 4.8 739 1,632,132.3 4.5
Any kidney event 244 247,903.5 9.8 1,731 1,632,132.3 10.6

Abbreviations: COVID-19, coronavirus disease 2019; y, years. 
a Rate per 10,000 person-years.
b Each kidney event counted once per person.
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R e s u l t s

There were 104,422 ACSMs who tested 
positive for COVID-19 and 727,358 who 
tested negative among the study population 
(Figure). The average age at COVID-19 test 
date was 27 years. There were 694 (0.7%) 
COVID-19 hospitalizations reported 
among those who tested positive. There 
were 1,975 kidney events reported between 
31 days and 6 months after COVID-19 
test date among the cohort: 244 (0.2%) in 
the COVID-19-positive group and 1,731 
(0.2%) in the COVID-19-negative group. 
The proportions of each of the kidney events 
were relatively similar among the COVID-
19-negative and the COVID-19-positive 
group (data not shown). Kidney-related hos-
pitalizations were very low (n=87) in this 
study, with 11 among the COVID-positive 
group and 76 among the negative group. 
Overall, the incidence rate of PASC-related 
kidney events was lower among ACSMs 
who tested positive for COVID-19 (9.8 per 
10,000 p-yrs) compared to kidney events 
among the COVID-19-negative group 
(10.6 per 10,000 p-yrs) (Table 2). The 3 lead-
ing kidney events among both groups were 
‘other’ kidney events, acute kidney injury, 
and proteinuria (Table 2). Among both 
groups, the incidence rate of kidney events 
increased with age and was highest among 
non-Hispanic Black ACSMs and Army ser-
vice members (Table 2). The incidence rate 
of kidney events was higher among the 
COVID-19-positive group than the nega-
tive group among those 40 years and older 
and those unvaccinated prior to testing. 
PASC-related kidney events in the COVID-
19-positive group were also higher among 
those unvaccinated prior to their COVID-
19 test compared to those vaccinated (13.3 
vs. 7.6 per 10,000 p-yrs) (Table 2). Moreover, 
the incidence rate of kidney events was 
higher among men compared to women 
(10.1 vs. 8.9 per 10,000 p-yrs) within the 
COVID-19-positive group, while the 
rate was similar for both sexes within the 
COVID-19-negative group (females: 10.8 
per 10,000 p-yrs vs. males: 10.6 per 10,000 
p-yrs) (Table 2).  

Among both groups, the IRR of kid-
ney events increased significantly with 
age in the older than 40 years age groups 

compared to the under-20-year age group. 
In the 40-44-year and 45-year and older 
groups, the magnitude of the IRR was 
higher in the COVID-positive group (aIRR 
2.5 [95% CI, 1.3-4.8]; aIRR 3.4 [95% CI, 1.7-
7.0]) compared to the negative group (aIRR 
1.7 [95% CI, 1.3-2.1]; aIRR 2.5 [95% CI, 
1.9-3.2]) (Table 3). COVID-19 vaccination 
had a significant protective effect against 
kidney events in both groups, although 
the effect was stronger among the COVID-
positive group (aIRR 0.5; 95% CI, 0.4-0.7) 
compared to the negative group (aIRR 0.9; 
95% CI, 0.8-1.0) (Table 3).

D i s c u s s i o n

This study did not identify an over-
all increased incidence of kidney events in 
ACSMs who tested positive during the sur-
veillance period for COVID-19 compared 
to those who tested negative. This finding 
is likely due to the demographic character-
istics of the ACSM population in the study; 
COVID-19 hospitalizations were low 
(0.7%) meaning a majority of the COVID-
19 cases were mild, and the average age (27 
years) was low. Both of these factors have 
been linked with a lower risk of PASC in 
the existing literature. First, studies have 
shown that the risk of PASC-related kid-
ney outcomes increases with the severity 
of acute COVID-19 infection and is lowest 
among non-hospitalized patients.13-15 Sec-
ond, PASC is more common among older 
patients than younger patients.17,18 

The results of the current study align 
with the findings of other studies on 
PASC and kidney events in older popu-
lations, in that the risk of kidney events 
increases with age. An analysis of Veterans 
Health Administration data showed a 47% 
increased risk of AKI (hazard ratio [HR] 
1.5; 95% CI, 1.0-2.2) and a 15% increased 
risk of chronic kidney disease (HR 1.2; 95% 
CI, 1.1-1.3) among non-hospitalized 30- 
day COVID-19 survivors.13 In a similar 
study of veterans, PASC was associated 
with a 41% increased risk of AKI (HR 1.4; 
95% CI, 1.3-1.5) and an 18% increased risk 
of chronic kidney disease (HR 1.2; 95% 
CI, 1.1-1.2). The burden of PASC-related 
AKI increased with older age.15 A third 

study of veterans found that PASC almost 
doubled risk of AKI in 30-day COVID-19 
survivors (aHR 1.9; 95% CI, 1.9-2.0).14 Pre-
vious studies have focused on hospitalized 
patients9-12 and veterans with an average 
age of late 50s or 60s,11-15 while this popula-
tion has an average age of 27 years and few 
hospitalizations. In this study, the rate of 
kidney events was similar among COVID-
positive and -negative ACSMs for all age 
groups except for ages 40-44 years and 45 
and older, where the rate was higher in the 
COVID-positive group. These findings add 
to the literature that PASC may increase 
the risk of kidney events in older popula-
tions, but in a younger population such as 
ACSMs without a history of kidney events, 
the overall incidence rate was not higher in 
COVID-positive individuals.

This study found a higher incidence of 
kidney events among non-Hispanic Black 
ACSMs, which is a disparity supported in 
the existing literature. In a study of U.S. 
veterans, the 6-month burden of PASC-
related acute kidney injury was higher 
among Black patients compared to White 
patients,15 and a meta-analysis found that 
Black COVID-19 patients were at highest 
risk of AKI.17 Additionally, in this study 
COVID-19 vaccination had a protective 
effect on the incidence of PASC-related 
kidney events among COVID-positive 
ACSMs. COVID-19 vaccination has been 
linked to a significantly lower risk of PASC-
related kidney diseases following COVID-
19, which supports these findings.19,20 

There were numerous limitations in 
this study. First, this study relied on PCR 
testing to determine COVID-19 test sta-
tus. With the increasing use of at-home 
COVID-19 tests, ACSMs who tested 
positive may have been misclassified as 
COVID-negative, potentially understating 
the difference in incidence of PASC and 
kidney events compared to the COVID-
19-negative group. The results were not 
adjusted for co-morbidities or medications, 
including nephrotoxic agents or medica-
tions prescribed during COVID-19 treat-
ment, that may have affected ACSMs’ rates 
of kidney events. ACSMs are generally in 
good health, however, so the prevalence of 
disease and health conditions in this pop-
ulation tends to be low. Medical encoun-
ters for genitourinary diseases in 2021,  
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T A B L E  3 .  Adjusted Incidence Rate Ratios for Any Kidney Eventa Among 
COVID-19 PCR Positive and COVID-19 PCR Negative Active Component 
Service Members, March 1, 2020–September 30, 2022

COVID-19-Positive COVID-19-Negative
Adjusted IRRb (95% CI) Adjusted IRRb (95% CI)

Sex
Male Reference Reference
Female 0.9 (0.6-1.2) 1.0 (0.9-1.1)

Age group, y
< 20 Reference Reference
20-24 0.9 (0.5-1.6) 0.9 (0.7-1.1)
25-29 0.8 (0.4-1.4) 0.9 (0.7-1.1)
30-34 1.1 (0.6-2.0) 1.0 (0.8-1.2)
35-39 1.4 (0.8-2.7) 1.4 (1.1-1.7)
40-44 2.5 (1.3-4.8) 1.7 (1.3-2.1)
> 45 3.4 (1.7-7.0) 2.5 (1.9-3.2)

Race and ethnicity
White, non-Hispanic Reference Reference
Black, non-Hispanic 1.4 (1.1-2.0) 1.5 (1.3-1.7)
Hispanic 1.2 (0.8-1.6) 1.0 (0.9-1.1)
Other / unknown 0.7 (0.5-1.2) 1.0 (0.9-1.2)

Service branch
Army Reference Reference
Navy 0.9 (0.7-1.2) 0.7 (0.7-0.8)
Air Force 1.0 (0.7-1.3) 0.8 (0.7-0.9)
Marine Corps 0.4 (0.2-0.7) 0.7 (0.6-0.9)
Coast Guard 0.0 (0.0-0.0) 0.9 (0.5-1.4)

Vaccination status prior to COVID-19 test
Fully vaccinated 0.5 (0.4-0.7) 0.9 (0.8-1.0)
Not vaccinated Reference Reference

Abbreviations: COVID-19, coronavirus disease 2019; IRR, Incidence rate ratio; CI, confidence interval;  
y, years. 
a Kidney events were counted from period of 31 days to 6 months following COVID-19 test date.
b Adjusted for sex, age, race and ethnicity, service, and COVID-19 vaccination status.

for instance, accounted for only 2.8% of 
military member encounters overall.21 
Additionally, this study found low hospital-
izations for COVID-19 and kidney events. 
Moreover, this study did not utilize labo-
ratory data to assess how many patients 
required kidney function follow-up after 
COVID-19 testing; intensity of follow-
up for the COVID-positive and -negative 
groups is important in determining true 
incidence of PASC-related kidney events. 
Lastly, this study did not account for the 
dominant circulating COVID-19 variant, 
which affects risk of PASC, throughout 
the surveillance period. A study of veter-
ans found that risk of PASC decreased over 

the course of the pandemic,22 which may 
have affected the findings of the current 
study. Future studies should account for 
increasing use of at-home COVID-19 tests, 
adjust for co-morbidities and medications, 
incorporate laboratory data, and consider 
COVID-19 variants.

Overall, kidney events were rare among 
U.S. ACSMs, and kidney event incidence 
was not higher among COVID-19-positive 
individuals compared those who were neg-
ative. The rate of kidney events increased 
significantly with age, however, which sup-
ports the findings of studies of older, hos-
pitalized populations, in which PASC is 
associated with increased kidney event risk. 
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T O P  5  R E P O R T A B L E  M E D I C A L  E V E N T S  B Y  C A L E N D A R  W E E K , 
A C T I V E  C O M P O N E N T  ( O C T O B E R  1 ,  2 0 2 3  -  N O V E M B E R  2 ,  2 0 2 4 ) 

Reportable Medical Events at Military Health System Facilities 
Through Week 44, Ending November 2, 2024
Matthew W. R. Allman, MPH; Anthony R. Marquez, MPH; Katherine S. Kotas, MPH; Idalia Aguirre, MPH

Reportable Medical Events (RMEs) are documented in the Disease Reporting System internet (DRSi) by health care providers and 
public health officials throughout the Military Health System (MHS) for monitoring, controlling, and preventing the occurrence and 
spread of diseases of public health interest or readiness importance. These reports are reviewed by each service’s public health surveil-
lance hub. The DRSi collects reports on over 70 different RMEs, including infectious and non-infectious conditions, outbreak reports, 
STI risk surveys, and tuberculosis contact investigation reports. A complete list of RMEs is available in the 2022 Armed Forces Report-
able Medical Events Guidelines and Case Definitions.1 Data reported in these tables are considered provisional and do not represent con-
clusive evidence until case reports are fully validated. 

Total active component cases reported per week are displayed for the top 5 RMEs for the previous year. Each month, the graph is 
updated with the top 5 RMEs, and is presented with the current month’s (October 2024) top 5 RMEs, which may differ from previous 
months. COVID-19 is excluded from these graphs due to changes in reporting and case definition updates in 2023. 

For questions about this report, please contact the Disease Epidemiology Branch at the Defense Centers for Public Health–Aber-
deen. Email: dha.apg.pub-health-a.mbx.disease-epidemiologyprogram13@health.mil

Authors' Affiliation: Defense Health Agency, Disease Epidemiology Branch, Defense Centers for Public Health–Aberdeen
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T A B L E .  Reportable Medical Events, Military Health System Facilities, Week Ending November 2, 2024 (Week 44)a

Reportable Medical Eventb Active Componentc MHS Beneficiariesd

September 
2024

October 
2024

YTD 
2024 

YTD 
2023

Total 
2023

October 
2024

No. No. No. No. No. No.
Amebiasis 1 1 10 13 15 1
Arboviral diseases, neuroinvasive and non-neuroinvasive 1 0 3 2 2 0
Babesiosis 0 0 0 0 0 1
Brucellosis 0 0 1 0 0 0
COVID-19-associated hospitalization and deathe 3 0 39 94 113 28
Campylobacteriosis 29 13 270 238 270 10
Chikungunya virus disease 0 0 0 2 2 0
Chlamydia trachomatis 1,204 1,135 13,073 14,871 17,510 149
Cholera 0 1 3 4 4 0
Coccidioidomycosis 0 0 46 23 36 0
Cold weather injuryf 1 3 138 112 152 N/A
Cryptosporidiosis 8 8 78 60 67 5
Cyclosporiasis 2 1 11 15 15 0
Dengue virus infection 0 0 11 7 7 0
E. coli, Shiga toxin-producing 5 3 67 61 69 1
Ehrlichiosis/anaplasmosis 0 0 2 28 28 0
Giardiasis 10 11 90 67 78 1
Gonorrhea 247 179 2,314 2,308 2,763 24
Haemophilus influenzae, invasive 0 0 3 1 1 1
Hantavirus disease 0 0 0 1 2 0
Heat illnessf 95 53 1,236 1,215 1,254 N/A
Hepatitis A 0 1 6 6 7 0
Hepatitis B, acute and chronic 7 2 88 125 155 5
Hepatitis C, acute and chronic 3 0 27 43 52 3
Influenza-associated hospitalizationg 2 5 45 17 29 1
Lead poisoning, pediatrich N/A N/A N/A N/A N/A 7
Legionellosis 0 0 4 4 5 0
Leishmaniasis 0 0 0 1 1 0
Leprosy 0 0 0 2 2 0
Leptospirosis 0 0 0 4 4 0
Lyme disease 10 6 91 64 70 6
Malaria 4 1 17 21 28 0
Meningococcal disease 0 1 1 2 4 0
Mpox 1 1 12 2 5 0
Norovirus 44 45 422 368 420 45
Pertussis 2 2 22 10 15 10
Post-exposure prophylaxis against Rabies 49 32 496 513 598 34
Q fever 2 0 2 2 2 0
Rubella 0 0 0 2 2 0
Salmonellosis 16 18 128 111 129 17
Schistosomiasis 0 0 1 0 0 0
Shigellosis 5 3 45 57 59 4
Spotted fever rickettsiosis 2 1 20 30 31 0
Syphilis (all)i 35 22 448 787 939 2
Toxic shock syndrome 0 0 2 1 2 0
Trypanosomiasis 0 0 2 1 1 0
Tuberculosis 0 0 2 11 11 0
Tularemia 0 0 1 1 1 0
Typhoid fever 0 0 1 2 2 0
Typhus fever 0 0 1 3 3 0
Varicella 0 0 12 10 13 5
Zika virus infection 0 0 1 0 0 0
Total case counts 1,788 1,548 19,292 21,322 24,978 360

Abbreviations: MHS, Military Health System; YTD, year-to-date; no., number; E., Escherichia; N/A, not applicable.
a RMEs reported through the DRSi as of Nov. 7, 2024 are included in this report. RMEs were classified by date of diagnosis or, where unavailable, date of onset. Monthly 
comparisons are displayed for the period of Sep. 1, 2024–Sep. 30, 2024 and Oct. 1, 2024–Oct. 31, 2024. YTD comparison is displayed for the period of Jan. 1, 2024–Oct. 31, 
2024 for MHS facilities. Previous year counts are provided as the following: previous YTD, Jan. 1, 2023-Oct. 31, 2023; total 2023, Jan. 1, 2023–Dec. 31, 2023. 
b RME categories with 0 reported cases among active component service members and MHS beneficiaries for the time periods covered were not included in this report. 
c Services included in this report include the Army, Navy, Air Force, Marine Corps, Coast Guard, and Space Force, including personnel classified as FMP 20 with duty status of 
Active Duty, Recruit, or Cadet in DRSi.
d Beneficiaries included the following: individuals classified as FMP 20 with duty status of Retired and individuals with all other FMPs except 98 and 99. Civilians, contractors, 
and foreign nationals were excluded from these counts.
e Only cases reported after case definition update on May 4, 2023. Includes only cases resulting in hospitalization or death. Does not include cases of hospitalization or death 
reported under the previous COVID-19 case definition. 
f  Only reportable for service members. 
g Influenza-associated hospitalization is reportable only for individuals under 65 years of age. 
h Pediatric lead poisoning is reportable only for children aged 6 years or younger. 
i The observed drop in syphilis cases from 2023 to 2024 may be due, in part, to an updated case validation process that began Jan. 2024.
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