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Measles, mumps, rubella, and varicella (MMR/V) are highly communicable 
infectious diseases whose causative agents are spread through contact with 
contaminated surfaces or airborne droplets. Individuals at highest risk for 
MMR/V infections include infants; unvaccinated or inadequately vaccinated 
persons; individuals living in communities with low vaccination rates or in 
crowded, unsanitary conditions; and persons with compromised immune sys-
tems. Between 1 January 2016 and 30 June 2019, there were 5 confirmed mea-
sles cases and 64 confirmed mumps cases among all Military Health System 
(MHS) beneficiaries. During this period, no cases of measles were reported 
among U.S. service members. There were 29 confirmed mumps cases among 
service members during the surveillance period; 2 cases occurred in 2016, 17 
in 2017, 5 in 2018, and 5 in the first 6 months of 2019. There were 6 confirmed 
rubella cases among all MHS beneficiaries. Among service members, there 
were 39 confirmed cases of varicella during the surveillance period; 9 cases 
occurred in 2016, 11 in 2017, 11 in 2018, and 8 in the first 6 months of 2019. 
Recent trends in MMR/V in both military and civilian populations in the U.S. 
highlight the importance of primary and booster vaccinations.
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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 ?   

In the 3.5-year period, the confirmed cases 
of varicella, mumps, rubella, and measles 
among service members numbered 39, 29, 
1, and 0, respectively. Among non-service 
member beneficiaries, the counts of cases 
were similar, numbering 69, 35, 5, and 5, 
respectively. These low case counts confirm 
the effectiveness of the respective vaccine 
components among the large MHS benefi-
ciary population. 

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 methodical use of the MMRV vaccine 
among new service members eliminates 
the associated morbidity for the protected 
individuals and the potential for outbreaks 
of these diseases, which can impair the 
readiness of military units. A similar ben-
eficial impact among non-service member 
beneficiaries reduces the healthcare burden 
on the medical infrastructure that supports 
force readiness.

Measles, mumps, rubella, and 
varicella (MMR/V) were com-
mon in the U.S. before the 

introduction of licensed vaccines. Measles 
vaccine was introduced in 1963, mumps 
vaccine in 1967, rubella vaccine in 1969, 
and varicella vaccine in 1995.1 Since then, 
these vaccines have been important com-
ponents of routine pediatric preventive 
care. Individuals at highest risk for MMR/V 
infections include infants (because they are 
too young to be vaccinated); unvaccinated 
or inadequately vaccinated persons; indi-
viduals living in communities with low 
vaccination rates or in crowded, unsanitary 
conditions; and persons with compromised 
immune systems.2 

Although the numbers of cases of 
MMR/V declined dramatically in the U.S. 

after vaccine implementation, outbreaks of 
these diseases occur sporadically. Between 
1 January 2019 and 1 October 2019, a total 
of 1,249 measles cases and 22 measles out-
breaks were reported to the Centers for Dis-
ease Control and Prevention (CDC) from 
31 states.3 The number of measles cases 
reported during this period represents the 
greatest number of cases reported in a calen-
dar year in the U.S. since 1992; the majority 
of these cases occurred among individuals 
who were unvaccinated.3 Overall, approxi-
mately 10% of those who contracted mea-
sles during this period were hospitalized.3 
Eighty-one of the measles cases reported so 
far in 2019 were imported from other coun-
tries.3 In 2016, 2017, and 2018, totals of 86, 
120, and 372 cases of measles were reported 
in the U.S., respectively.4

Mumps outbreaks continue to occur 
in the U.S., even among vaccinated indi-
viduals and in areas with high vaccination 
rates.5 Two doses of the measles, mumps, 
and rubella (MMR) vaccine (which con-
tains the live attenuated Jeryl Lynn mumps 
vaccine strain) are 88% effective at pro-
tecting against mumps.6 When mumps 
infection does occur among vaccinated 
individuals, the illness is usually less severe; 
moreover, mumps outbreaks tend to be 
of limited size and duration in communi-
ties with high vaccination rates.7,8 In the 
U.S., there has been an ongoing resurgence 
in mumps cases that began with a series 
of outbreaks on university campuses in 
2006.9 More recently, between 1 January 
2016 and 30 June 2017, U.S. health depart-
ments reported 150 outbreaks (9,200 cases) 
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associated with schools, universities, athlet-
ics teams and facilities, households, church 
groups, workplaces, and large parties and 
events.8 In 2018, a total of 2,251 mumps 
cases were reported to CDC.4 Between 1 
January and 13 September 2019, a total of 
2,363 cases were reported from 47 states 
and the District of Columbia.8 

Rubella is the leading vaccine-pre-
ventable cause of birth defects worldwide; 
infection in pregnant women may lead to 
fetal death or congenital defects.10 In the 
U.S., rubella and the associated congeni-
tal rubella syndrome were documented as 
eliminated in 2004.10 Elimination in this 
context means that the disease is no longer 
spread year-round in the U.S. or the Amer-
icas region.10 Although rubella has been 
eliminated in the U.S., it remains endemic 
in many other parts of the world. During 
2016–2017, fewer than 10 people in the U.S. 
were reported as rubella cases.11 All peo-
ple who were reported as cases of rubella 
infection since 2012 had evidence that they 
acquired the infection when they were liv-
ing or traveling outside the U.S.12

Data on the number of chickenpox 
(varicella) outbreaks that occur each year 
in the U.S. are unavailable. Although chick-
enpox outbreaks are not notifiable at the 
national level, states are encouraged to 
report them to CDC annually.13,14 States 
are also encouraged to conduct ongoing 
varicella surveillance to monitor vaccine 
impact on morbidity. Forty states were car-
rying out case-based varicella surveillance 
as of 2017.14 Passive surveillance data col-
lected between 1 August 2015 and 7 January 
2017 indicate that 49 jurisdictions reported 
89 outbreaks of varicella (1,030 cases), the 
majority of which occurred in schools and 
day care settings (57%).13 Available passive 
surveillance data suggest that varicella out-
breaks during 2005–2012 decreased in size 
(number of varicella cases per outbreak) 
and duration15; however, no U.S. reports on 
varicella outbreak trends are available for 
more recent time periods.

In the U.S., school vaccination require-
ments have been shown to be a very effec-
tive strategy for achieving and maintaining 
high varicella vaccination coverage among 
school-aged children.16 The single-dose var-
icella vaccination program begun in 1996 
was associated with significant decreases in 

disease burden from varicella.17 However, 
outbreaks of varicella remained a problem 
even among school populations with high 
single-dose coverage.18 In 2007, a universal 
2-dose varicella childhood vaccine schedule 
with a catch-up vaccination for susceptible 
(i.e., only 1 dose of varicella vaccine) chil-
dren, adolescents, and adults was recom-
mended to improve protection and further 
decrease varicella cases and outbreaks.18 
Since these more recent recommendations 
were implemented, additional declines in 
varicella-related outpatient visits and hospi-
talizations have been documented.19  

Because of the public health and mili-
tary operational consequences of MMR/V 
infections, evidence of immunity to these 
viruses is required for service members. 
Certain military environments such as bar-
racks and ships are conducive to person-to-
person spread of diseases such as MMR/V. 
Furthermore, many service members are 
sent to overseas locations where the like-
lihood of exposure to these viruses is ele-
vated. For example, from late December 
2018 through early April 2019, 28 U.S. Navy 
and Marine Corps members aboard the USS 
Fort McHenry were diagnosed with viral 
parotitis, which the Navy later described as 
probable cases of mumps.20 More recently, 
in late July 2019, several Army paratroopers 
showed symptoms of mumps while in Italy. 
One of these soldiers later tested positive for 
mumps while on temporary duty in Ger-
many.21 The infected soldier was up to date 
on all of his vaccinations, including MMR.22 
In response to this occurrence, Army medi-
cal staff administered the MMR vaccine to 
about 200 soldiers based in Italy.21,22  

In October 2017, the MSMR reported 
on MMR/V diagnoses among service mem-
bers and other Military Health System 
(MHS) beneficiaries.23 The current analysis 
provides updated summaries of the num-
bers, trends, and demographics of diag-
noses of these diseases among these MHS 
populations.

M E T H O D S

The surveillance period was 1 January 
2016 through 30 June 2019. The surveil-
lance population included all individuals 

who were MHS beneficiaries (i.e., active 
and reserve/guard component service 
members, retired service members, family 
members and other dependents of service 
members and retirees, and other autho-
rized government employees and fam-
ily members) who accessed care through 
either a military medical facility/provider 
or a civilian facility/provider (if paid for 
by the MHS). It is Department of Defense 
(DoD) policy that cases of MMR/V (as well 
as many other diseases of public health 
importance) be reported electronically 
through military health channels for sur-
veillance purposes.24 Conditions covered 
by this policy are referred to as reportable 
medical events (RMEs). All data used to 
ascertain cases for this analysis were derived 
from the electronic records of the Defense 
Medical Surveillance System (DMSS).

For this analysis, a “confirmed” case 
was defined as an individual identified 
through an RME of MMR/V that was 
described as confirmed by meeting speci-
fied laboratory or epidemiologic crite-
ria.25–28 Because reporting policy for RMEs 
of varicella was limited to active duty service 
members before 2017, results pertaining to 
confirmed varicella cases in 2016 were lim-
ited to those reported among members of 
the active and reserve components.24  

A “possible” case was defined as 1) an 
RME of MMR/V without laboratory or epi-
demiologic confirmation or 2) a record of 
an inpatient or outpatient medical encoun-
ter with a diagnosis of measles (Inter-
national Classification of Diseases, 10th 
Revision [ICD-10]: B05.0, B05.1, B05.2, 
B05.4, B05.8, B05.89, B05.9), mumps (ICD-
10: B26*), rubella (ICD-10: B06*), or vari-
cella (ICD-10: B01.0, B01.11, B01.12, B01.2, 
B01.81, B01.89, B01.9) in the primary diag-
nostic position (Tables 1–4). “Possible” 
MMR cases were also required to have an 
associated symptom code listed in another 
diagnostic position (Tables 1–3). Encoun-
ters were excluded if there was either 1) a 
record of MMR/V vaccine administration 
or a positive test for serologic immunity to 
MMR/V within 7 days before or after the 
encounter date or 2) an ICD-10 diagno-
sis or a Current Procedural Terminology 
(CPT) code indicating MMR/V vaccina-
tion recorded for the same encounter as the 
diagnosis of MMR/V (Tables 1–4).
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T A B L E  1 .  ICD-10 diagnostic and symptom codes used for classification as a "possible" measles case

T A B L E  2 .  ICD-10 diagnostic and symptom codes used for classification as a "possible" mumps case

Measles condition Symptomsa Exclusions

B05.0 (measles complicated by encephalitis) 

B05.1 (measles complicated by meningitis) 

B05.2 (measles complicated by pneumonia) 

B05.4 (measles with intestinal complications) 

B05.8 (measles with other complications) 

B05.89 (other measles complications) 

B05.9 (measles without complication) 

Fever: R50, R50.8, R50.81, R50.9, P81.8, P81.9

Rash: R21, B09         
 
Acute URI: J00, J01.* (excluding 5th digit = 1), 
J02.9, J03.9, J03.90, J04, J04.0, J04.1, J04.10, 
J04.11, J04.3, J04.30, J04.31, J05.*, J06.0, J06.9    

Viral pneumonia: J12.89, J12.9, J16.8, J18.0, 
J18.9 

Malaise/fatigue: R53, R53.1, R53.8, R53.81, 
R53.83               

Cough: R05 

Conjunctivitis: H10.0*–H10.3*, H10.8, H10.89, 
H10.9

CPT codes:
                
90705 (measles virus vaccine)                  

90707 (MMR)         

90708 (measles and rubella vaccine)           

90710 (MMRV) 

aAn asterisk (*) indicates any digit/character in this position.

ICD, International Classification of Diseases; URI, upper respiratory infection; CPT, Current Procedural Terminology; MMR, measles, mumps, and rubella vaccine; MMRV, 
measles, mumps, rubella, and varicella vaccine.

Mumps condition Symptomsa Exclusions

B26 (mumps)

B26.0 (mumps orchitis)

B26.1 (mumps meningitis)

B26.2 (mumps encephalitis)

B26.3 (mumps pancreatitis)

B26.8 (mumps with other complications)

B26.81 (mumps hepatitis)

B26.82 (mumps myocarditis)

B26.83 (mumps nephritis)

B26.84 (mumps polyneuropathy)

B26.85 (mumps arthritis)

B26.89 (other mumps complications)

B26.9 (mumps without complication)

Sialoadenitis: K11.2, K11.20, K11.21

Lymphadenopathy/acute lymphadenitis: R59*, 
L04.0, L04.9  

Hypertrophy of salivary gland: K11.1 

Sialolithiasis: K11.5

Swelling, mass, or lump in head/neck: R22.0, 
R22.1 

Jaw pain: R68.84  

Fever: R50.8, R50.81, R50.9, P81.8, P81.9  

Malaise/fatigue:  R53, R53.1, R53.8, R53.81, 
R53.83  

Headache: R51  

Anorexia: R63.0 

Odynophagia/dysphagia: R13, R13.1*  

Generalized pain/myalgia:  R52, M79.1  

Orchitis/epididymitis: N45.*  

Abdominal pain: R10.1*, R10.2, R10.3*, R10.84, 
R10.9  

Otalgia (ear ache): H92.0* 

Acute pharyngitis:  J02.9  

Atypical face pain: G50.1

CPT codes: 

90704 (mumps virus vaccine) 

90707 (MMR)             

90709 (rubella and mumps vaccine) 

90710 (MMRV) 

aAn asterisk (*) indicates any digit/character in this position.

ICD, International Classification of Diseases; CPT, Current Procedural Terminology; MMR, measles, mumps, and rubella vaccine; MMRV, measles, mumps, rubella, and 
varicella vaccine.
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T A B L E  3 .  ICD-10 diagnostic and symptom codes used for classification as a "possible" rubella case

T A B L E  4 .  ICD-10 diagnostic and symptom codes used for classification as a "possible" varicella case

Rubella condition Symptomsa Exclusions

B06 (rubella [German measles])

B06.0 (rubella with neurological complications)

B06.00 (rubella with neurological 
complication, unspecified)

B06.01 (rubella encephalitis)

B06.02 (rubella meningitis)

B06.09 (other neurological complications 
of rubella)   

B06.8 (rubella with other complications)

B06.82 (rubella arthritis)

B06.81 (rubella pneumonia)

B06.89 (other rubella complications)

B06.9 (rubella without complication)

Fever: R50, R50.8, R50.81, R50.9, P81.8, P81.9 
 
Rash: R21, B09  

Arthralgia: M25.* 

Arthritis: M13.1* 

Lymphadenopathy: R59.* 

Conjunctivitis: H10.0*–H10.3*, H10.8, H10.89, 
H10.9

CPT codes:  

90706 (rubella vaccine) 

90707 (MMR vaccine) 

90708 (measles and rubella vaccine) 

90709 (rubella and mumps vaccine) 

90710 (MMRV vaccine)

aAn asterisk (*) indicates any digit/character in this position.

ICD, International Classification of Diseases; CPT, Current Procedural Terminology; MMR, measles, mumps, and rubella vaccine; MMRV, measles, mumps, rubella, and 
varicella vaccine.

Varicella condition Exclusions

B01 (varicella [chickenpox])

B01.0 (varicella meningitis)

B01.1 (varicella encephalitis, myelitis and encephalomyelitis) 

B01.11 (varicella encephalitis and encephalomyelitis)

B01.12 (varicella myelitis)

B01.2  (varicella pneumonia)

B01.8 (varicella with other complications)

B01.81 (varicella keratitis)

B01.89 (other varicella complications)

B01.9 (varicella without complication)

CPT codes: 

90716 (varicella vaccine) 

90710 (MMRV vaccine)

ICD, International Classification of Diseases; CPT, Current Procedural Terminology; MMRV, measles, mumps, rubella, and varicella vaccine.
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T A B L E  5 .  Confirmed and possible cases of measles, mumps, rubella, and varicella among MHS beneficiaries, 1 January 2016–30 June 
2019

Measles Mumps Rubella Varicella

Confirmed Possible Confirmed Possible Confirmed Possible Confirmeda Possible

Total 5 25 64 147 6 12 108 4,301

Active component 0 0 22 28 1 0 37 205

Reserve component 0 0 7 6 0 0 2 88

All other beneficiaries 5 25 35 113 5 12 69 4,008

Sex

Male 2 13 43 86 2 6 63 2,031

Female 3 12 21 61 4 6 45 2,269

Unknown 0 0 0 0 0 0 0 1

Serviceb

Army 0 0 16 20 0 0 14 145

Navy 0 0 7 8 0 0 11 58

Air Force 0 0 3 5 1 0 8 66

Marine Corps 0 0 3 1 0 0 6 24

aConfirmed cases of varicella in 2016 are limited to active and reserve component service members. Beneficiaries are included as confirmed cases in 2017 onward.
bAmong active and reserve components.

MHS, Military Health System.

F I G U R E  1 .  Confirmed and possible cases of measles among MHS beneficiaries, by year and month, 1 January 2016–30 June 2019

MHS, Military Health System; No., number.
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R E S U L T S

Confirmed cases

Measles: During the 3.5-year surveil-
lance period, there were a total of 5 con-
firmed cases of measles among all MHS 
beneficiaries (Table 5, Figure 1). There were 
no confirmed cases of measles among ser-
vice members; all 5 cases were among non-
service member beneficiaries and 3 of those 
cases affected women (Table 5). Confirmed 
cases of measles were reported in 2018 
(n=3) and during the first 6 months of 2019 
(n=2) (Figure 1). Both of the cases in the first 
6 months of 2019 were diagnosed in Texas 
(data not shown). Of the 5 confirmed mea-
sles cases reported during the surveillance 
period, 2 (40.0%) were among children 10 
years old or younger (Figure 2); of these 2 
children, 1 was 1 year old and 1 was 7 years 
old (data not shown). The remaining 3 cases 
were 37 years of age or older (Figure 2).

Mumps: There were 64 confirmed 
cases of mumps among all MHS beneficia-
ries during the surveillance period (Table 

F I G U R E  3 .  Confirmed and possible cases of mumps among MHS beneficiaries, by year and month, 1 January 2016–30 June 2019

F I G U R E  2 .  Age distribution of confirmed cases of measles among all MHS beneficiaries, 
1 January 2016–30 June 2019

MHS, Military Health System; No., number.
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5, Figure 3). Slightly more than two-thirds 
(67.2%) of the confirmed mumps cases were 
among men. Twenty-two cases (34.4%) 
were among active component service 
members and 7 cases were among reserve 

component service members. Of the 29 
confirmed mumps cases in service mem-
bers, 16 cases were among Army members, 
7 among Navy, 3 among Air Force, and 3 
among Marine Corps members (Table 5). 

MHS, Military Health System; No., number.
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F I G U R E  4 .  Age distribution of confirmed cases of mumps among all MHS beneficiaries, 
1 January 2016–30 June 2019
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F I G U R E  5 .  Confirmed and possible cases of rubella among MHS beneficiaries, by year and month, 1 January 2016–30 June 2019

MHS, Military Health System; No., number.
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The remaining 35 confirmed mumps cases 
were among non-service member benefi-
ciaries. During the surveillance period, the 
greatest number of confirmed cases was 
reported in 2017 (n=27) (Figure 3). There 
were 2 confirmed cases of mumps among 

service members in 2016, 17 in 2017, 5 in 
2018, and 5 in the first 6 months of 2019 
(data not shown). Overall, the single month 
with the highest number of confirmed 
mumps cases was April 2017 (n=7) (Figure 
3). The 3 locations with the most confirmed 

mumps cases were Hawaii (n=13), Texas 
(n=12), and Alaska (n=6) (data not shown). 
The age group with the most confirmed 
cases was young adults 21–25 years old 
(n=15; 23.4%) (Figure 4).

Rubella: During the surveillance 
period, there were 6 confirmed rubella 
cases among all MHS beneficiaries (Table 
5, Figure 5). Two-thirds (66.7%) of con-
firmed rubella cases were among women. 
There was 1 confirmed case of rubella in 
an active component Air Force member 
diagnosed in October 2018 in Nebraska 
(data not shown). The remaining 5 con-
firmed rubella cases were among non-ser-
vice member beneficiaries (Table 5). All 6 
of the confirmed rubella cases were among 
adults 20–40 years old (Figure 6). Whereas 
4 confirmed rubella cases were reported in 
2018, only single confirmed cases of rubella 
were reported in 2016 and 2017 (Figure 5). 
No confirmed rubella cases were reported 
in the first 6 months of 2019. 

Varicella: There were 108 confirmed 
cases of varicella during the surveillance 
period (Table 5, Figure 7). Nearly three-fifths 
(58.3%) of confirmed varicella cases were 

MHS, Military Health System; No., number.
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F I G U R E  6 .  Age distribution of confirmed cases of rubella among all MHS beneficiaries, 
1 January 2016–30 June 2019

F I G U R E  7 .  Confirmed and possible cases of varicella among MHS beneficiaries, by year and month, 1 January 2016–30 June 2019

MHS, Military Health System; No., number.

aIn 2016, confirmed cases of varicella were limited to active and reserve component service members. Beneficiaries are included as confirmed cases in 2017 onward.
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among men. Thirty-nine (36.1%) of the 
confirmed cases of varicella were among 
service members. Of these 39 cases, 14 were 
among Army members, 11 among Navy 
members, 8 among Air Force, and 6 among 
Marine Corps members (Table 5). The vast 

majority (94.9%) of service members with 
confirmed varicella infections were active 
component members. There were 9 con-
firmed cases of varicella among service 
members in 2016, 11 in 2017, 11 in 2018, 
and 8 in the first 6 months of 2019 (data 

not shown). The time periods with the most 
confirmed varicella cases were 2018 (n=39) 
and the first 6 months of 2019 (n=37) (Fig-
ure 7). Overall, the months with the greatest 
number of confirmed varicella cases were 
August 2018 (n=9) and April, May, and June 
2019 (n=8, n=8, n=8, respectively) (Figure 
7). The 3 locations with the most confirmed 
cases of varicella were Texas (n=22), Flor-
ida (n=13), and Virginia (n=10) (data not 
shown). The age groups with the most con-
firmed cases were infants less than 1 year 
old (n=15; 13.9%) and adults 31–35 years 
old (n=13; 12.0%) (Figure 8). 

   
Possible cases

Measles: During the 3.5-year surveil-
lance period, there were 25 possible cases of 
measles among all MHS beneficiaries (Table 
5). None of the possible cases were among 
active or reserve component service mem-
bers; all 25 of the possible cases were among 
non-service member beneficiaries. The 
number of possible measles cases reported 
in the first 6 months of 2019 (n=11) was 
more than 3 times the number reported 
in 2016 (n=3). The greatest number of 

MHS, Military Health System; No., number.
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F I G U R E  8 .  Age distribution of confirmed cases of varicella among all MHS beneficiaries,a 
1 January 2016–30 June 2019
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possible measles cases was among children 
5 years old or younger (n=18; 72.0%) (data 
not shown). 

Mumps: Overall, there were 147 pos-
sible cases of mumps among all MHS ben-
eficiaries during the surveillance period 
(Table 5). Of these, 28 possible cases were 
among active component service mem-
bers and 6 were among reserve component 
service members. The remaining 113 pos-
sible cases were among non-service mem-
ber beneficiaries. The age groups with the 
greatest numbers of possible mumps cases 
were children aged 1–5 years old (n=23; 
15.6%) and children aged 6–10 years old 
(n=22; 15.0%) (data not shown). 

Rubella: During the surveillance 
period, there were 12 possible cases of 
rubella among all MHS beneficiaries (Table 
5). All 12 possible cases of rubella were 
among non-service member beneficiaries. 
The greatest number of possible rubella 
cases was among children aged 1–5 years 
old (n=6; 50.0%) (data not shown).

Varicella: There were 4,301 possible 
cases of varicella during the surveillance 
period among all MHS beneficiaries (Table 
5). Of these, 205 (4.8%) possible cases were 
among active component service mem-
bers and 88 (2.0%) were among reserve 

component service members. The remain-
ing 4,008 possible varicella cases were 
among non-service member beneficiaries. 
The age groups with the greatest numbers 
of possible cases of varicella were children 
aged 1–5 years old (n=1,338; 31.1%) and 
children 6–10 years old (n=579; 13.5%) 
(data not shown). 

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

Current DoD policy is to screen the 
immunization records of accessions dur-
ing initial entry training and immunize 
if the primary series against MMR/V is 
incomplete.29 Although DoD policy calls 
for serologic testing for antibodies to mea-
sles, rubella, and varicella (as well as hepa-
titis A and hepatitis B), current practice at 
military accession sites also includes mumps 
serology in accordance with CDC's Advi-
sory Committee on Immunization Practices 
recommendations.29,32

Between 1 January 2016 and 30 June 
2019, no cases (confirmed or possible) of 
measles were reported among service mem-
bers. All of the measles cases identified 
in this analysis were among non-service 

member beneficiaries. Children 10 years old 
or younger accounted for two-fifths of all 
confirmed measles cases during the surveil-
lance period. This finding and those of pub-
lished reports of recent outbreaks suggest 
that some children who have not received 2 
doses of MMR or MMRV vaccine are sus-
ceptible to infection when exposed to the 
measles virus.30,31  

During the 3.5-year surveillance 
period, there were more than 12 times as 
many confirmed cases of mumps (n=64) 
as there were of measles (n=5). This find-
ing is not unexpected given that the effi-
cacy of the mumps vaccine (88% [range: 
66%–95%] with 2 doses; 78% [range: 49%–
92%] with 1 dose) is lower than that of the 
measles component of the vaccine.32–34 It is 
also consistent with multiple studies show-
ing that waning immunity may contribute 
to mumps outbreaks in settings where per-
sons have close, prolonged contact.35,36 In 
the current analysis, the greatest number of 
confirmed cases of mumps occurred among 
21- to 25-year-olds. Results of a recent syn-
thesis of data from 6 mumps vaccine effec-
tiveness studies suggest that vaccine-derived 
immune protection against mumps wanes 
on average 27 years (95% confidence inter-
val: 16–51 years) after vaccination.5 This 
highlights the fact that increased outbreaks 
due to mumps are not fully explained and 
may be related to a combination of factors 
including waning immunity, vaccine escape 
mutations, and genetic differences in vac-
cine responsiveness.37,38 

In the current analysis, Texas was the 
location associated with the greatest number 
of confirmed measles cases and the location 
associated with the second highest num-
ber of mumps cases among MHS beneficia-
ries. It is unknown whether these cases were 
associated with outbreaks within military or 
civilian communities.

The low number of confirmed rubella 
cases reported during the surveillance 
period is expected given the efficacy of the 
rubella component of the MMR vaccine and 
the low number of cases reported in the gen-
eral U.S. population during this time.4

Across the services, the varicella vaccine 
is administered to susceptible trainees and 
other accessions within the first 2 weeks of 
initial entry training.29 Serologic screening 
is one means of determining susceptibility 
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to varicella infection.18 Those individuals 
without a personal history of chickenpox, 
documentation of 2 prior varicella vaccina-
tions, or documentation of immunity based 
on serologic testing are considered suscep-
tible.29 Susceptible adults require 2 doses of 
varicella vaccine given 4–8 weeks apart.29 In 
2017, the reporting policy for RMEs for vari-
cella was changed to include all beneficiaries 
and is no longer restricted to only active and 
reserve component service members.24 The 
observed pattern of an increase in the num-
bers of confirmed varicella cases in 2017, 
2018, and the first 6 months of 2019 relative 
to 2016 is likely due, at least in part, to this 
change in reporting policy.

As expected, this analysis identified 
many more possible cases of MMR/V than 
confirmed cases. One example of the chal-
lenges to complete ascertainment and 
counting of cases is provided by the recent, 
aforementioned outbreak of parotitis aboard 
the USS Fort McHenry in 2018. Although 
the final count of shipboard cases consid-
ered likely to be mumps was 28, only 23 
cases (confirmed or possible) of mumps 
were reported for the entire DoD in this 
period. In the MHS, diagnoses of MMR/V 
require RME notifications. The published 
guidelines emphasize that the proper iden-
tification, treatment, control, and follow-up 
of cases requires prompt, accurate reporting 
of probable, suspected, or confirmed cases of 
these infections.24 In addition, the guidelines 
discourage delaying the submission of RME 
reports while awaiting laboratory confirma-
tion and call for the submission of additional 
reports once the diagnosis has been con-
firmed.24 In the context of these guidelines, 
the current analysis searched the database of 
RMEs for cases that were identified as “con-
firmed.” RMEs that characterized the diag-
noses as either “probable” or “suspected” and 
were never amended as “confirmed” were 
treated as “possible” cases. Such cases were 
grouped with cases identified from records 
of inpatient and outpatient records. Conse-
quently, “possible” cases may include both 
“true” cases for which there were no follow-
up RMEs indicating confirmation and “true” 
cases for which diagnoses were documented 
in inpatient or outpatient records but no 
RMEs were ever submitted by local military 
public health officials. Because “possible” 
cases based upon diagnoses in the primary 

diagnostic position for inpatient or out-
patient encounters required an additional 
diagnostic code for an associated symp-
tom, some cases of true MMR/V infections 
are likely not captured as “possible” cases 
because documentation of a specific diag-
nosis was not accompanied by documenta-
tion of a symptom. This aspect of the case 
definition could lead to underestimation 
of total counts of “possible” cases. Civilian 
healthcare providers who diagnose and con-
firm cases of any of these 4 viral infections 
outside of the MHS would not be expected 
to submit RME reports; however, the diag-
noses are captured in the DMSS if such care 
is underwritten by the MHS. Moreover, for 
2017, 2018, and 2019, medical data from 
sites that were using MHS GENESIS, the 
new electronic health record for the MHS, 
are not available in the DMSS. These sites 
include Naval Hospital Oak Harbor, Naval 
Hospital Bremerton, Air Force Medical Ser-
vices Fairchild, and Madigan Army Medi-
cal Center. Therefore, medical encounter 
data for individuals seeking care at any of 
these facilities during 2017–2019 were not 
included in the analysis. The scenarios and 
situations described above may result in the 
underestimation of the actual incidence of 
cases of MMR/V among MHS beneficiaries. 

Conversely, other circumstances may 
tend to result in overestimation of the num-
ber of incident cases. For example, diag-
noses of MMR/V recorded in electronic 
health records may represent misdiagnoses, 
tentative (rule-out) diagnoses that are not 
confirmed, and/or miscoding of medical 
encounters for vaccinations or laboratory 
testing. Because of this inherent uncertainty, 
counts of confirmed cases were the main 
focus of this report. 

Recent trends in MMR/V in both mili-
tary and civilian populations in the U.S. high-
light the importance of primary and booster 
vaccinations. Current recommendations for 
the MMR vaccine include 2 doses—the first 
between 12 and 15 months and the second 
between 4 and 6 years old.39 Adults with only 
1 dose or who lack laboratory evidence for 
MMR immunity are encouraged to receive 
the vaccine, particularly those who work in 
healthcare settings.39 Current recommenda-
tions for varicella vaccination correspond to 
the MMR vaccination schedule (2 doses—
the first between ages 12 and 15 months and 

the second between ages 4 and 6 years), with 
a catch-up vaccination for susceptible chil-
dren, adolescents, and adults.39 Because they 
are required to have evidence of immunity 
for MMR/V, it is not surprising that service 
members account for a relatively small pro-
portion of all cases of these diseases in the 
MHS.
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This activity offers continuing education (CE) and continuing medical education (CME) to qualified professionals, as well as a cer-
tificate of participation to those desiring documentation. For more information, go to www.health.mil/msmrce. 

Key points
• Measles, mumps, rubella, and varicella (MMR/V) are highly communicable infectious diseases that historically infected most 

children but are now uncommon in the U.S. because of highly efficacious vaccines.

• Although the vaccines for MMR/V are usually administered in childhood and adolescence, all individuals entering military 
service are screened for immunity to these viruses and are vaccinated if immunity is lacking. Individual cases and outbreaks of 
MMR/V tend to affect persons who are unvaccinated, inadequately vaccinated, and/or live in communities with low vaccination 
rates or crowded dwellings. 

• Since initiation of the U.S. mumps vaccination program, the incidence of mumps in the U.S. has declined. However, large out-
breaks among vaccinated populations continue to occur. This may be due to a combination of factors including waning immunity 
and vaccine escape.

Learning objectives
• The reader will summarize the frequency of confirmed cases of MMR/V among U.S. service members during the surveillance period.
• The reader will compare the relative frequency of cases of MMR/V among service members to the frequency in U.S. civilian population.
• The reader will describe the current recommendations for the timing of MMR/V vaccination in children in the U.S.
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