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Infectious mononucleosis (IM) is an acute infectious illness characterized by 
swollen lymph nodes, fever, pharyngitis, fatigue, and head and body aches. 
This report describes the incidence rates, trends, and demographic correlates 
of IM among active component service members during 2002–2018. During 
the surveillance period, there were 23,780 incident cases of IM, resulting in 
an overall incidence rate of 104.2 cases per 100,000 person-years (p-yrs). The 
incidence of IM diagnoses was highest among the youngest age groups and 
decreased with increasing age. The rate of incident IM diagnoses was mark-
edly higher among non-Hispanic white service members (123.4 per 100,000 
p-yrs) compared to those in other race/ethnicity groups. The incidence of IM 
diagnoses among recruits (364.9 per 100,000 p-yrs) was 3.4 times that among 
other enlisted personnel (106.0 per 100,000 p-yrs) and 5.6 times that among 
officers (64.7 per 100,000 p-yrs). The incidence of IM diagnoses remained 
relatively stable during the surveillance period, at about 100 per 100,000 
p-yrs. IM is not considered to be a serious illness; however, it can seriously 
impact availability for duty during the acute phase.
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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 ?   
An average of 1,398 service members per 
year were diagnosed with IM during 2002–
2018. Incidence rates were highest among 
the youngest age groups, recruit trainees, 
females, non-Hispanic whites, and health-
care workers. The crude overall incidence 
of IM diagnoses was 104.2 per 1,000 p-yrs; 
annual rates remained relatively stable over 
the 17-year surveillance 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 ?

Symptomatic cases of IM can result in 2 
weeks or more of limited duty, resulting in 
2,797 weeks or more of lost duty time per 
year. Recruit trainees with IM may need to 
be recycled. Cases with possible splenic 
enlargement may be cautioned or prevented 
from strenuous physical activities for up to 4 
weeks after onset of IM. 

Infectious mononucleosis (IM) is an 
acute infectious illness characterized 
by swollen lymph nodes, fever, phar-

yngitis, fatigue, and head and body aches. 
Less common but more severe manifesta-
tions may include swelling of the liver or 
spleen.1 It is estimated that at least 90% 
of cases of IM are caused by Epstein-Barr 
virus (EBV), but mononucleosis-like ill-
nesses can be caused by other pathogens 
(e.g., cytomegalovirus, human herpes virus 
6, human immunodeficiency virus type 
1, Toxoplasma gondii).2,3 Acute symptoms 
usually present within 4 to 6 weeks after 
infection with EBV and generally resolve 
within 2 to 4 weeks; however, fatigue and 
poor functional status may persist for 
months.1 Rare acute complications include 
splenic rupture, hepatitis, and respiratory 
tract or nasopharyngeal obstruction (e.g., 
tonsillar enlargement).4 Prospective stud-
ies suggest that 9–12% of adults with IM go 
on to meet the criteria for chronic fatigue 
syndrome 6 months following IM onset; 

however, no definitive causal relationship 
between IM and chronic fatigue syndrome 
has been determined.5–8

Viruses that cause IM are most com-
monly transmitted through saliva but can 
also be transmitted through other bodily 
fluids, including blood and semen.1 EBV 
may be shed in salivary secretions at high 
levels for a prolonged period following 
clinical recovery, and the virus may be 
intermittently shed at lower levels in the 
oropharynx for decades.9–11 Most people 
infected with IM will experience symp-
toms only once. However, reactivation of 
EBV may occur later in life in those who 
are immunocompromised (e.g., those who 
have had an organ transplant, those who 
are using immunosuppressive medica-
tion, or those with acquired immune defi-
ciency syndrome).12 Infection with EBV 
is very common worldwide, and it is esti-
mated that 90% of adults are antibody posi-
tive before age 30.2 Risk of acquiring IM is 
highest in populations of young adults who 

function or live in close proximity to one 
another, such as students or military ser-
vice members.13  

In the U.S., it is estimated that almost 
90% of 18–19-year-olds test positive for 
EBV antibody.11 In addition, studies have 
shown that the incidence of IM can range 
between 11 and 48 cases per 1,000 persons 
per year among students and military ser-
vice members.14 A previous MSMR analy-
sis found an incidence of IM of 98.9 per 
100,000 person-years (p-yrs) among active 
component service members.15 The inci-
dence of IM was higher among females, 
whites, younger individuals, and those in 
the Air Force and Navy, compared to their 
respective counterparts.15 

Because IM is common among 
young adults living in close proximity and 
because it has a relatively long duration of 
symptoms, IM has the potential to reduce 
military operational readiness by con-
tributing to lost or limited duty time. The 
purpose of this report is to describe the 
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overall incidence rates, trends, morbidity 
and healthcare burden, and demographic 
correlates of IM among active component 
service members during 2002–2018.

M E T H O D S

The surveillance period was 1 Janu-
ary 2002 through 31 December 2018. The 
surveillance population included all active 
component service members who served 
in the Army, Air Force, Navy, or Marine 
Corps at any time during the surveillance 
period. All data used for analyses were 
abstracted from records routinely main-
tained in the Defense Medical Surveillance 
System (DMSS) for health surveillance 
purposes. 

For the incidence analysis, an incident 
case of IM was defined by having a quali-
fying diagnosis (International Classifica-
tion of Diseases, 9th edition [ICD-9]: 075; 
International Classification of Diseases, 
10th edition [ICD-10]: B27*) in the first 
diagnostic position of an inpatient or out-
patient medical encounter. An individual 
was counted as an incident case only once 
per lifetime. Prevalent cases (i.e., incident 
cases that occurred before the start of the 
surveillance period) were removed from 
the incidence analysis, and person-time 
was censored at the time of the incident 
diagnosis. If a service member had both 
an outpatient and an inpatient case-defin-
ing medical encounter on the same day, the 
inpatient diagnosis was prioritized over the 
outpatient diagnosis. Crude incidence rates 
of IM were calculated as incident IM diag-
noses per 100,000 p-yrs. 

Adjusted incidence rates of IM were 
calculated by certain military demographic 
characteristics (i.e., service branch, occupa-
tion, and rank/grade) using multivariable 
Poisson regression models. One model was 
run for each military demographic charac-
teristic and adjusted for age, sex, and race/
ethnicity. Adjusted incidence rates were 
calculated per 100,000 p-yrs. 

To assess the prevalent burden of IM 
in the Military Health System (MHS), 
the total numbers of medical encounters 
and hospital bed days occurring during 
the surveillance period with a diagnosis 

of IM in the primary diagnostic position 
were counted using standard MSMR bur-
den methodology as were the numbers of 
individuals affected.16 These burden counts 
included encounters for both prevalent and 
incident cases of IM.

R E S U L T S

During the 17-year surveillance 
period, there were 23,780 incident cases of 
IM, resulting in a crude (unadjusted) over-
all incidence rate of 104.2 cases per 100,000 
p-yrs (Table 1). The vast majority (96.4%) 
of incident cases were diagnosed in out-
patient settings. The crude annual rate of 
incident IM diagnoses fluctuated from a 
low of 86.5 per 100,000 p-yrs in 2014 to a 
high of 126.0 per 100,000 p-yrs in 2009 (Fig-
ure 1). However, the incidence of IM diag-
noses at the beginning of the surveillance 
period in 2002 (114.0 per 100,000 p-yrs) 
was very similar to the incidence at the end 
of the surveillance period in 2018 (113.7 
per 100,000 p-yrs). 

Overall incidence rates of IM diag-
noses were highest among the youngest 
age groups and decreased with increasing 
age (Table 1). Among female service mem-
bers, the overall incidence of IM diagno-
ses among women less than 20 years old 
(531.7 per 100,000 p-yrs) was 17.1 times 
that among women in the oldest age group 
(40 years or older; 31.1 per 100,000 p-yrs). 
Similarly, among male service members, 
the overall rate of incident IM diagnoses 
among those less than 20 years old (294.7 
per 100,000 p-yrs) was 18.5 times that 
of men aged 40 years or older (15.9 per 
100,000 p-yrs). Overall, the incidence of 
IM diagnoses was 61.3% higher in females 
compared to males (153.9 per 100,000 
p-yrs vs. 95.4 per 100,000 p-yrs, respec-
tively). In addition, the overall rate of inci-
dent IM diagnoses was markedly higher 
among non-Hispanic white service mem-
bers (123.4 per 100,000 p-yrs) compared to 
those in other race/ethnicity groups. 

The crude overall incidence rates of 
IM diagnoses were generally similar across 
the service branches; however, the rate 
was lowest in the Army (95.0 per 100,000 
p-yrs) and highest in the Navy (113.9 per 

T A B L E  1 .  Incident diagnoses and inci-
dence ratesa of infectious mononucleosis 
by demographic and military character-
istics, active component, U.S. Armed 
Forces, 2002–2018

Total 
2002–2018
No. Ratea

Total 23,780 104.2
Inpatient 850 3.7
Outpatient 22,930 100.4

Sex
Male 18,548 95.4
Female 5,232 153.9

Age group (years)
<20 5,114 335.1
20–24 12,149 163.4
25–29 3,968 75.9
30–34 1,369 39.4
35–39 749 27.3
40+ 431 17.8

Sex and age group (years)
Male 

<20 3,732 294.7
20–24 9,707 154.8
25–29 3,097 70.2
30–34 1,089 36.5
35–39 587 24.5
40+ 336 15.9

Female 
<20 1,382 531.7
20–24 2,442 210.0
25–29 871 106.1
30–34 280 56.2
35–39 162 46.1
40+ 95 31.1

Race/ethnicity
Non-Hispanic white 17,103 123.4
Non-Hispanic black 2,599 67.8
Hispanic 2,140 77.0
Asian/Pacific Islander 380 44.2
Other/unknown 1,558 103.7

Service
Army 8,075 95.0
Navy 6,387 113.9
Air Force 5,931 105.9
Marine Corps 3,387 108.6

Military occupation
Combat-specificb 3,050 94.9
Motor transport 678 99.2
Pilot/air crew 567 65.2
Repair/engineer 6,489 96.4
Communications/ 
intelligence 4,683 91.7

Healthcare 2,266 115.4
Other/unknown 6,047 142.1

Rank/grade
Recruit 1,661 364.9
Enlisted 19,612 106.0
Officer 2,507 64.7

aRate per 100,000 person-years.
bInfantry/artillery/combat engineering/armor.
No., number.
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100,000 p-yrs). Service members work-
ing in health care had the highest overall 
rate (115.4 per 100,000 p-yrs) among the 
specific occupational categories. The high 
rate for those in the non-specific category 
of "other/unknown" was largely due to the 
fact that 37% (n=2,238) of the cases were 
among recruit trainees. The overall inci-
dence of IM diagnoses among recruits 
(364.9 per 100,000 p-yrs) was 3.4 times that 
among other enlisted personnel (106.0 per 
100,000 p-yrs) and 5.6 times that among 
officers (64.7 per 100,000 p-yrs). Incident 
IM diagnoses peaked among recruits in 
2007 (747.0 per 100,000 p-yrs) and 2009 
(925.6 per 100,000 p-yrs) (data not shown).

After adjusting for age, sex, and race/
ethnicity, the incidence rate of IM diagno-
ses was highest among service members in 
the Navy (64.7 per 100,000 p-yrs) and low-
est among those in the Marine Corps (43.7 
per 100,000 p-yrs) (Table 2). Across military 
occupations, the adjusted overall rate was 
highest among healthcare workers (75.4 
per 100,000 p-yrs) and lowest among those 
in combat-specific occupations. Finally, the 
adjusted overall rate of incident IM diag-
noses among recruits was 86.1 per 100,000 
p-yrs, which was 1.6 times that among 
other enlisted personnel and 1.3 times that 
of officers (Table 2). 

By location

During the 17-year surveillance 
period, the medical treatment facilities at 
10 installations diagnosed at least 400 inci-
dent cases of IM each; when combined, 
these installations diagnosed more than 
one-quarter (27.3%) of all cases (Table 3). 
Of these 10 installations, 2 provide sup-
port to recruit/basic combat training cen-
ters (Naval Branch Health Clinic [NBHC] 
Great Lakes, IL; Fort Benning, GA) and 4 
support large combat troop populations 
(Camp Lejeune, NC; Fort Bragg, NC; Fort 
Hood, TX; Camp Pendleton, CA). 

NBHC Great Lakes contributed the 
most incident cases of IM during the 
years 2002–2006, with the greatest num-
ber of cases documented in 2005 (n=246) 
(data not shown). In 2007 (n=188), 2009 
(n=138), and 2010 (n=76), Fort Benning 
diagnosed the greatest number of incident 
cases. Joint Base Lewis–McChord contrib-
uted the greatest number of cases in 2008 
(n=76). In 2011 (n=41), 2012 (n=80), and 
2013 (n=80), Camp Lejeune had the great-
est number of cases. Naval Medical Cen-
ter Portsmouth recorded the most incident 
cases during the years 2014–2018, with the 
greatest number occurring in 2017 (n=148) 
(data not shown).

F I G U R E  1 .  Crude annual rates of incident IM diagnoses, active component, U.S. Armed Forces, 2002–2018

IM, infectious mononucleosis; p-yrs, person-years.
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T A B L E  2 .  Adjusteda overall incidence 
rates of infectious mononucleosis diag-
noses by selected military characteris-
tics, active component, U.S. Armed Forc-
es, 2002–2018

Total 
2002–2018

Rateb

Service

Army 53.4

Navy 64.7

Air Force 59.7

Marine Corps 43.7

Military occupation

Combat-specificc 46.4

Motor transport 49.0

Pilot/aircrew 60.2

Repair/engineer 52.1

Communications/intelligence 54.2

Healthcare 75.4

Other/unknown 62.3

Rank/grade

Recruit 86.1

Enlisted 54.1

Officer 66.1

aAdjusted for age, sex, and race/ethnicity.
bRate per 100,000 person-years.
cInfantry/artillery/combat engineering/armor.
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Burden

During the surveillance period, 
there were 44,606 total medical encoun-
ters and 4,189 hospital bed days for IM 
among 23,861 individuals (Figure 2). The 
annual number of encounters per person 
fluctuated between 1.6 and 2.0 through-
out the 17-year period (mean=1.8). There 
were peaks in the total numbers of IM-
related medical encounters in 2005 (3,206 
encounters) and 2009 (3,474 encounters). 
A peak in the number of hospital bed days 
occurred in 2003, at 351 days.

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

This report demonstrates that the 
crude overall incidence rate of IM diag-
noses among active component service 
members has remained stable over many 
years, at about 100 per 100,000 p-yrs. Com-
pared to their respective counterparts, 
younger service members and, in particu-
lar, recruits had the highest overall rates of 
incident IM diagnoses as did females and 
non-Hispanic whites. 

Using data and associated serum sam-
ples from the U.S. National Health and 
Nutrition Examination Survey from 2003 
through 2010, Balfour and colleagues 
showed that the overall age-adjusted EBV 
antibody prevalence was estimated to 
be considerably higher among non-His-
panic blacks (88%) compared to non-His-
panic whites (64%).11 Similar results were 
reported from a study using data from chil-
dren and adolescents who provided serum 
samples during the course of care at outpa-
tient clinics in Minnesota. It is speculated 
that a combination of genetic susceptibil-
ity, family practices, and/or shared envi-
ronment could play a role in acquisition of 
primary EBV infection before adolescence, 
which may account for this difference in 
antibody prevalence.11,17 This finding could 
also explain why the incidence of IM diag-
noses in the current analysis was higher 
among non-Hispanic whites, as they are 
less likely to have been exposed to EBV 
before joining military service. 

In the U.S. military, IM has the poten-
tial to reduce military operational readi-
ness by contributing to lost or limited 
duty time. If each patient with an incident 
diagnosis of IM is unable to perform their 
duties for 2 weeks following infection, in 
an average year, cases of IM could result in 
an estimated 2,797 weeks of lost duty time 
each year. The recruit training environment 
likely contributes to increased risk of IM 
transmission because of close and crowded 
living conditions as well as physical and 
psychological stresses that could tempo-
rarily depress immune system function.18 
Recruits who acquire IM during boot camp 
are at risk of being “recycled”—or having to 
repeat weeks of training with a new unit in 
an earlier cycle of training.

Currently, there is no vaccine avail-
able to prevent EBV infection; transmis-
sion can be avoided by not kissing infected 
individuals and by not sharing food, eat-
ing utensils, or drinking glasses with such 
individuals. Symptomatic treatment for 
IM consists mainly of supportive care and 
includes drinking fluids to stay hydrated, 
getting adequate rest and nutrition, and 
taking antipyretics and anti-inflammatory 
medications to reduce fever, throat discom-
fort, and malaise.1 In addition, there has 
been some evidence to suggest that vitamin 

D may reduce the risk of developing acute 
mononucleosis by helping to suppress 
viruses and by controlling the inflamma-
tory response.19,20 

A recent systematic review found 
insufficient evidence for the use of corti-
costeroid therapy for symptom control in 
IM and that data on long-term efficacy and 
side effects were limited.21 Corticosteroid 
therapy for routine cases of IM is not rec-
ommended because of concerns regarding 
immunosuppression during a clinical ill-
ness with a virus (EBV) that has been linked 
to a variety of malignancies (e.g., Burkitt’s 
lymphoma, Hodgkin’s lymphoma, and 
nasopharyngeal carcinoma).22,23 However, 
corticosteroid use is warranted in the man-
agement of IM patients with impending 
airway obstruction.24 Studies of the treat-
ment of acute IM with the antiviral agents 
(i.e., acyclovir, valomaciclovir, and valacy-
clovir) have shown short-term suppression 
of oral viral shedding, but significant clini-
cal benefit has not been demonstrated.25–28 
Moreover, the use of these medications in 
the treatment of acute IM raises concerns 
regarding the potential for adverse events 
and antiviral resistance.28

Because more than 50% of patients 
with IM develop enlarged spleens within the 
first 2 weeks of symptom onset, a primary 
concern is avoiding activities that may lead 
to splenic rupture.29 Athletes with IM who 
are planning to resume contact sports are 
generally advised to gradually restart train-
ing 3 weeks after symptom onset. For stren-
uous contact sports or activities associated 
with increased intra-abdominal pressure 
(e.g., weightlifting), the general recommen-
dation is to wait to resume such activities 
for a minimum of 4 weeks after symptom 
onset.30,31 A recent systematic review advo-
cated individualized return-to-play recom-
mendations for athletes with IM because of 
the variable disease course and lack of evi-
dence-based guidelines.

There are several limitations that 
should be considered when interpreting 
the results of this analysis. The incidence 
of IM may be underestimated to the extent 
that affected individuals do not seek care 
and do not receive a diagnosis for IM, and 
asymptomatic cases are unlikely to be cap-
tured in this analysis. Alternatively, the inci-
dence may be overestimated to the extent 

T A B L E  3 .  Incident infectious mononucle-
osis diagnoses by location (for the 10 in-
stallations with the most cases during the 
period), active component, U.S. Armed 
Forces, 2002–2018

Location of diagnosis No. % of 
total

NBHC Great Lakes, IL 1,019 4.3

Fort Benning, GA 1,015 4.3

NMC Portsmouth, VA 833 3.5

Camp LeJeune, NC 653 2.7

Fort Bragg, NC 555 2.3

NMC San Diego, CA 552 2.3

NH Pensacola, FL 537 2.3

Fort Hood, TX 467 2.0

Camp Pendleton, CA 436 1.8
Joint Base Lewis–Mc-
Chord, WA 419 1.8

All other locations 17,294 72.7

Total 23,780 100.0

No., number; NBHC, Naval Branch Health Clinic; 
NMC, Naval Medical Center; NH, Naval Hospital.
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that a presumptive diagnosis was made 
without laboratory confirmation. Finally, 
the new electronic health record for the 
MHS, MHS GENESIS, was implemented 
at several military treatment facilities dur-
ing 2017. Medical data from sites that are 
using MHS GENESIS are not available in 
the DMSS. These sites include Naval Hospi-
tal Oak Harbor, Naval Hospital Bremerton, 
Air Force Medical Services Fairchild, and 
Madigan Army Medical Center. Therefore, 
medical encounters for individuals seeking 
care at any of these facilities during 2017–
2018 were not included in this analysis.

IM is not considered to be a serious ill-
ness; however, it can impact duty require-
ments during the acute phase. Military 
service members and recruit trainees in 
particular will continue to present with IM. 
Military commanders should be aware of 
the risks of infection as well as how to limit 
transmission within their units.
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