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Infectious diseases have historically resulted in suspended or cancelled military operations.
Vaccination for disease prevention is a critical component of the military's force readiness
doctrine. Until recently, Korea had not recognized the importance of vaccinating military
personnel. However, a 2011 meningococcal disease outbreak at an army recruit training
center led to dramatic changes in the paradigm of traditional medical practice in the
Korean armed forces. A new vaccination policy was formed by a 2012 Military Healthcare
Service Act. Since then, Neisseria meningitidis, hepatitis A, and measles-mumps-rubella
vaccines have been routinely administered to all new recruits early in basic training to
ensure protection against these diseases. All active-duty soldiers also receive seasonal
influenza vaccination annually. Despite quantitative improvements in vaccination policies,
several instances of major infectious diseases and adverse vaccine reactions have

threatened soldier health. In the future, vaccination policies in the Korean armed forces
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INTRODUCTION

Infectious disease has had a tremendous impact on warfare
and armed forces. During the World War I, an influenza pan-
demic was responsible for 791,907 primary admissions and
44,270 deaths of American soldiers due to pneumonia and in-
fluenza (1). During the epidemic, about 40% of military person-
nel were infected (2). In the Korean War, hemorrhagic fever with
renal syndrome caused by Hantaan virus affected more than
3,000 soldiers, with a 10% mortality rate (3, 4). Infectious diseas-
es in military personnel could spread easily and lead to large-
scale epidemics even outside times of war. The potential loss of
military power means that epidemic outbreaks in military pop-
ulations have larger ripple effects than in civilian communities.
Hence, the priority of military medicine is to prevent disease
and keep soldiers healthy. Vaccination is a key to achieving this
primary target (5, 6).

NECESSITY OF VACCINATION IN HEALTHY YOUNG
SOLDIERS

Mandatory military service is required of adult Korean men over
18 yr of age; therefore, young men around 20 yr of age generally

are enlisted as soldiers. Because enrolled soldiers are typically
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should be based on epidemiologic data and military medical research for vaccine use and
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healthy young men, their risks of disease are generally lower
than other age groups. However, soldier age, working environ-
ment, and military activities increase risk of certain infectious
diseases. Young soldiers live in crowded conditions and partici-
pate in activities in fields and mountains, resulting in higher in-
cidence rates and outbreaks of airborne diseases such as chick-
en pox, tuberculosis, influenza, and meningococcal disease
than community populations (7-15). At basic training sites, new
recruits from different geographical and socioeconomic back-
grounds gather and live in close contact. New recruits have the
highest risk of developing infectious disease because they are
exposed to microbes against which they have been not immu-
nized (16). Outdoor activities increase risks of vector-borne dis-
eases such as scrub typhus, hemorrhagic fever with renal syn-
drome due to Hantaan virus, and leptospirosis (17-19). In addi-
tion, modern military missions involve not only warfare, but
also disaster relief from earthquakes and floods as well as over-
seas deployment for international peacekeeping (20, 21). It is
often difficult to maintain sufficient hygiene in various parts of
the world during these operations. For example, troops dispat-
ched to South Sudan could be exposed to severe endemic dis-
eases, such as meningococcal disease or tropical malaria (22).
Troops must also be prepared for the possibility of bioterrorism
or biowarfare (23-25). Smallpox, anthrax, and plague are easily
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transmitted and have high prevalence and mortality. Combined,
these characteristics of modern military operations provide sup-
port for vaccination of healthy young soldiers.

VACCINATION POLICY IN THE KOREAN ARMED
FORCES: PAST AND PRESENT

The US military has a long history of vaccination to prevent
communicable diseases based on previous experiences (26).
However, the Korean military only recently recognized the val-
ue of vaccination. In 2011, an outbreak of meningococcal dis-
ease at an army basic training center raised awareness of the
importance of military vaccination and increased momentum
to expand vaccination programs (27). A military healthcare ser-
vice act passed in March 2012 enforced development of an im-
munization schedule for Korean soldiers, including vaccine
type and timing (28). Before 2011, soldiers received vaccines
against tetanus, influenza, Hantaan virus, typhoid fever, and
cholera (29). However, cholera vaccination was suspended in
the early 1990s due to changing disease epidemiology, and ty-
phoid vaccination is administered only to food handlers. Table
1 shows the current soldier immunization schedule.

The tetanus toxoid vaccine was used until 2011, but the teta-
nus-diphtheria toxoids (Td) vaccine is currently administered
to new recruits due to its suspended production. Because sol-
diers may be wounded outdoors, especially in battle where prop-
er wound management is difficult, tetanus vaccination is man-
datory. In Korea, around 10 adult tetanus cases have been re-
ported annually since 2000 (30). A total of 9 tetanus cases have
been reported since 2006 in Korean soldiers (31). Although data
on tetanus immunity in new recruits is not available before en-
listment, 25.0% of teens and 42.0% of people in their 20s in the
Korean population require booster vaccination to sustain pro-
tective immunity (32). Currently enlisted soldiers have a 90%
rate of childhood universal Diphtheria toxoid-Tetanus toxoid-
acellular Pertussis (DTaP) vaccination coverage. However, it is
unlikely that they received an adult Td vaccine booster in their
20s. Therefore, new recruits typically receive a single dose Td

Table 1. Current administered vaccines for Korean military service members

Type Target population Schedule Time

Td Recruits Single dose  Year round

Meningococcus  Recruits Single dose  Year round

Influenza Recruits and active- ~ Annual High risk period (Novem-
duty soldiers ber through March)

Hepatitis A Recruits Single dose  Year round

MMR Recruits Single dose  Year round

Typhoid Food handlers Single dose  May through August

HFRS Active-duty soldiers in  Three dose  Year round

high risk area

Td, tetanus and diphtheria toxoids; MMR, measles, mumps, and rubella; HFRS, hem-
orrhagic fever with renal syndrome.
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vaccine. Td vaccination coverage in Korean soldiers was 87%
from July 2005 to January 2007 (33).

The Hantaan virus vaccine (Hantavax®) has been administer-
ed to soldiers in high-risk areas for hemorrhagic fever with renal
syndrome (HFRS) since 1993. The Korean armed forces classi-
fied army units with one more patient diagnosed with HFRS in
the previous three years, or any HFRS-associated mortality in
the last 5 yr as high-risk areas. Although millions of Hantavirus
vaccine doses were administered to soldiers, its protective ef-
fectiveness remains controversial (34, 35). Although the vaccine
failed to provide field effectiveness in a case-control study among
soldiers in early 2000, the number of HFRS cases among Kore-
an soldiers declined after introduction of the vaccine (36). Be-
fore its introduction, 50-80 HFRS cases were reported annually
through 1993, and this incidence has declined to 20-40 annual
cases since 2000 (Fig. 1). This reduced HFRS incidence in the
Korean armed forces might be related to vaccination, but also
suggests that climate changes and other factors might be asso-
ciated with variation in annual incidence rates.

RECENTLY INTRODUCED VACCINES IN THE
KOREAN ARMED FORCES

Meningococcal disease

Meningococcal disease incidence is highest in infants below 1
yr old, with a second peak in adolescents between 15-24 yr of
age (37). New military recruits in their 20s are a well-known high-
risk group. The U.S. military administered a monovalent sero-
group C meningococcal vaccine from 1971 until 1982, when the
vaccine was replaced by a quadrivalent meningococcal poly-
saccharide vaccine (MPSV4) for serogroups A, C, Y, and W135
(38). This vaccine, in turn, was replaced by another quadrivalent
meningococcal conjugate vaccine, MCV4, which has been ad-
ministered to US military trainees since 2007 (39). Meningo-
coccal vaccination has decreased the overall incidence of me-
ningococcal disease among US military personnel by more than
90% (14). From 2006-2010, the incidence rate among US mili-
tary members was 0.38 cases per 100,000 person-years, a rate
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Fig. 1. Number of reported HFRS cases and Hantavax® consumption in Korean mili-
tary personnel, 1990-2012.
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not significantly different from age-matched general US popu-
lations. This long history of meningococcal vaccination in the
US miilitary provided the evidence to support vaccination of
college freshman since 2000 (40). Since 2005, despite its high
cost, routine MCV4 vaccination against Neisseria meningitidis
was initiated for young adolescents aged 11-12 yr in addition to
groups with increased risks such as college freshmen living in
dormitories, military recruits, and patients with asplenia and
terminal complement deficiencies (41, 42). The incidence rate
of meningococcal disease in Korean soldiers was assessed dur-
ing a meningococcal epidemic in civilian populations in the late
1980s and early 2000s. During 1988-1991, the annual incidence
rate of meningococcal disease was 0.8-3.3 cases per 100,000 new
recruits, and 0.5-1.3 cases per 100,000 soldiers (43). From 2000
to 2001, the annual incidence rate was 2.2 cases per 100,000 sol-
diers (11). Meningococcal disease has a mortality rate above
10%, and 15% of survivors experience severe sequelae such as
neurological deficits and loss of limbs (44). Thus, the necessity
of vaccination for new recruits has been emphasized. Four cas-
es of meningococcal disease and 1 case of mortality were re-
ported at an Army basic training center in April 2011. This out-
break led to required meningococcal vaccination of all recruits
starting in 2012. Although microbiological data on meningococ-
cal disease in Korean soldiers are limited, a military study in ear-
1y 2000 confirmed patient infection of Neisseria meningitidis se-
rogroups A and C (11). All cases since 2010 have been serogroup
WI135 (45). Based on this microbiological data and herd immu-
nity, the MCV4 (Menveo®; Novartis Vaccines and Diagnostics,
Cambridge, Massachusetts, USA) vaccine is currently used.

Influenza
Respiratory infection is the most prevalent disease because of
closed and clustered military environments (46). During the
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World War I, about 40% of all US military soldiers were infected
with influenza virus, and 1.5% died from either influenza or as-
sociated pneumonia (2, 39). Thus, soon after development of
the influenza vaccine in the mid-1940s, all 7 million US troops
were vaccinated against influenza (39). In the early 2000s in Ko-
rea, several trainee deaths during basic training from pneumo-
nia with unknown etiology during seasonal influenza epidem-
ics led to seasonal influenza vaccination of new recruits starting
in 2004 (47). Since 2012, influenza vaccination has expanded to
all active-duty soldiers. In Korea, sentinel surveillance for influ-
enza-like illness (ILI) among soldiers was started in late 2011.
Surveillance in the 2011-12 season revealed that ILI in military
populations was 2- to 10-fold higher than in civilian populations
during non-epidemic seasons and 4- to 8-fold higher during
the epidemic season, compared to ILI surveillance data from
the Korean Center for Disease Control and Prevention (Fig. 2)
(10). The seasonal influenza vaccination rate among soldiers in
2012 was approximately 80%. Further assessment of influenza
vaccine effectiveness using ILI surveillance data is necessary.

Hepatitis A

Hepatitis A virus (HAV) is transmitted person-to-person by fe-
cal-oral transmission and also spread through contaminated
food or drinking water. Hepatitis A infections could lead to epi-
demics in military populations because of working conditions.
In Korea, a hepatitis A outbreak of 102 cases was reported in
northwest region of Gyeonggi-do in 1998 (48). In May-August
2007, a unit in Gangwon-do Province suffered an outbreak of
hepatitis A, resulting in 73 cases among 332 military personnel
(49). From 2001 to 2005, the hepatitis A incidence rate was 1.6
to 9.8 cases per 100,000 military personnel (50). In 2009, the
number increased to 34.5 cases (51). Considering the low HAV
seroprevalence among adolescents (11%-18%) and the high in-
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Fig. 2. Incidence of Influenza-like lliness (ILI) in Korean military and civilian population, 2011-2012. LI cases per 1,000 patients-week; Laboratory—confirmed influenza cases

per 10,000 patients-week on military hospitals.
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cidence rate among Korean soldiers, the HAV vaccine has been
administered to new recruits since 2012 (52). HAV vaccination
can produce protective antibodies in 95% of vaccinees by sin-
gle-dose vaccination, and provide protective immunity for at
least 2 yr (53). Although HAV vaccine has recommended 2-dose
schedule with intervals of 6 to 18 months for Korean adults, sin-
gle-dose HAV vaccination has been partially introduced for new
recruits serving 21-24 months on the front line area from 2013.
It will be progressively expanded to all military trainees.

Measles-Mumps-Rubella (MMR)

Measles and mumps are highly infectious and easily spread
among susceptible soldiers living in crowded conditions such
as military barracks. These diseases have historically been ma-
jor causes of non-battle-related disease in wars during the pre-
vaccine era (54). Since 2000, the Korean armed forces have re-
ported 0-2 annual cases of measles and rubella. However, mumps
cases have continued to increase since 2005 (Fig. 3) (51). The
annual incidence rate of mumps over the last five years has rea-
ched 28-80 cases per 100,000 soldiers. Since 2001, when pre-
school children were required to submit vaccination records
showing a second MMR dose to enter schools, the 2-dose vac-
cination rate among pre-teen adolescents is more than 95%.
The increased incidence of mumps among young Korean sol-
diers born before 1993 was suspected to be associated with a
lack of a second MMR vaccine dose (55). The seroprevalence of
mumps among young Korean soldiers was 81.1% in 2010 (56).
To prevent mumps epidemics, a herd immunity threshold above
88%-92% is required (57). Thus, a temporary single-dose MMR
vaccination program was initiated without antibody testing for
new recruits enlisting in basic training camps from April to June
until recruits born after 1995 who had received 2-dose MMR
vaccines joined the military. Despite high 2-dose MMR vaccine
coverage, mumps outbreaks continue to occur in young adults
and adolescents living in crowded environments such as mili-
tary bases and schools (58-60). Mumps outbreaks in highly vac-
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Fig. 3. Number of reported mumps and measles cases in Korean Armed Forces, 2003-
2013.
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cinated populations might be due to multiple factors such as
waning immunity, antigenic difference between vaccine and
outbreak strains, or dense populations in schools (61). Contin-
ued mumps outbreaks in community populations suggest that
high childhood 2-dose MMR vaccination rates based on nation-
al immunization program policies may not decrease mumps
incidence in young Korean soldiers. All new recruits have been
vaccinated against MMR in all seasons since 2012. A number of
recruits may have received a third MMR vaccine dose under
this policy.

FORTHCOMING VACCINATION ISSUES

Respiratory infection is the most common infectious disease
among soldiers that requires hospitalization and treatment. New
recruits have 2- to 10-fold higher hospitalization rates for acute
respiratory diseases compared to active-duty soldiers (62). Ad-
enovirus is the major cause of respiratory infection among re-
cruits (63). In the US military, 10% of recruits are infected with
adenovirus during early phases of basic training, and 90% of
pneumonia cases are caused by adenovirus infections (16). An
oral live attenuated vaccine for adenovirus serotypes 4 and 7
was administered to recruits starting in 1971, followed by a rap-
id decrease in adenovirus-related respiratory infections (64).
Since 1996, when vaccine production ceased, incidence of acute
respiratory infections due to adenovirus infections resurged
with reported mortality (65, 66). A second-generation adenovi-
rus vaccine has been administered to U.S. military trainees since
2011 (67). From 2011 to 2012 in Korea, 6 cases of severe adeno-
virus pneumonia have been reported, with 3 deaths (68). Dur-
ing the same period in the Armed Forces Capital Hospital, 63.2%
of patients diagnosed with acute lower respiratory infection test-
ed for respiratory viruses were positive for adenovirus infections
(63). Because the Korean military is expected to have a similar
disease burden as the US military, adenovirus vaccination should
be considered despite the current unavailability of the vaccine
in Korea. Studies on adenovirus serotypes and disease burden
in Korean soldiers are necessary for development of an adeno-
virus vaccination program.

Pertussis has high incidence among foreign militaries, and
an increasing incidence among young adults and adolescents
in Korea (69, 70). Currently enlisted soldiers in their 20s are un-
likely to have protective immunity against pertussis from their
childhood DTaP vaccine, as more than 10 yr have passed since
their last DTaP vaccination. Considering the community inci-
dence and waning pertussis immunity in this age group, per-
tussis might also increase among Korean soldiers. However,
there is no current data on the incidence of pertussis among
military personnel. The switch from Td to the Tdap vaccine that
includes protection against pertussis has been suspended be-
cause of scant epidemiologic data and budget shortfalls.
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Fig. 4. Trend of vaccination budget in Korean Armed Forces between 2002 and
2012.

URGENT PROBLEMS OF THE CURRENT KOREAN
SOLDIER VACCINATION POLICY

In 2012, the Korean armed forces purchased 1.69 million vac-
cine doses, a 3-fold increase over 2009, when only 0.63 million
doses were used. The vaccination budget for Korean soldiers
has increased 6-fold in the past five years (Fig. 4). Vaccination is
necessary for military medicine to preserve combat effective-
ness. However, vaccination can also lead to safety issues. Cur-
rent soldier vaccination programs are mainly conducted out-
side military medical facilities as mass immunizations of thou-
sands of new recruits at basic training sites. Consequently, it is
difficult to manage adverse reactions such as anaphylaxis and
post vaccination syncope (71, 72). In addition, constant moni-
toring and surveillance is required to detect severe adverse cen-
tral nervous system events such as Guillain-Barre syndrome.
However, adverse event surveillance systems following vacci-
nation are very limited. Management of vaccination records
through electronic systems is another important issue (73, 74).
Currently, vaccination records are application forms manually
filed and stored at each military base. This makes difficult to
track vaccination coverage for individual soldiers. Armed forces
vaccination programs are related to national immunization pol-
icies. Therefore, an exchange of information between national
and military vaccination programs is required to avoid overlap
and inadequate vaccination.

CONCLUSIONS

Soldiers confront a variety of infectious diseases associated with
military operations, such as battles and biological warfare, as
well as age-specific disease epidemiology. Vaccination of mili-
tary populations is more cost-effectiveness than civilian popu-
lations because vaccination not only prevents transmission of
communicable diseases, but also minimizes health-related re-
duction of fighting power. The Korean armed forces have recog-
nized the value of military preventive medicine and vaccina-

http://dx.doi.org/10.3346/jkms.2015.30.4.353

tion. New recruits received booster vaccinations only for teta-
nus before 2012. Thereafter, programs to administer meningo-
coccal disease, influenza, MMR, and hepatitis A vaccines to re-
cruits and active-duty soldiers were adopted or expanded. Al-
though various types of vaccinations have been administered
to soldiers, the Korean armed forces are still not well organized
to manage vaccination records or monitor adverse events fol-
lowing vaccination. Furthermore, more research on vaccine ef-
fectiveness and disease epidemiology is necessary to validate
the adequacy of existing vaccines and to evaluate the necessity
of newly introduced vaccines.
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