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SEXUALLY TRANSMITTED DISEASES IN THE MILITARY

The Challenge of Sexually Transmitted Diseases for the Military:
What Has Changed?
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Sexually transmitted diseases (STDs) have been traditionally
considered a challenge to military leaders [1]. Historically,
women were considered the source of STDs for soldiers, sailors,
and marines, and prostitution flourished around military set-
tlements. In 1632, there were reported to be 15,000 “loose
women” in camp at the siege of Nuremberg; in 1648, the
Imperial and Bavarian Armies consisted of 40,000 soldiers and
140,000 prostitutes and camp-followers [2]. In 1793, Carot
drove away 3000 women from his troops at Douai, France,
and commented that the diseases transmitted by these women
“killed ten times as many men as enemy fire” [2].

Today, women have assumed a great and important role in
the military. In 1996–1997, ∼17% of all new recruits to all mil-
itary services of the United States were women [3]. Interventions
to prevent or control STDs can no longer be aimed only at
relationships between male military personnel and female sex
workers. A complex environment exists in which sexually active
young people enter the military and bring their community’s
STDs with them. They have the opportunity to interact sexually
with others in the military and with civilians near their military
installations, at overseas locations, and in their hometowns.

In 1972, Greenberg [2] divided the history of STDs in the
military into 3 periods. The first, beginning during the Amer-
ican Revolution and lasting until 1909, was a time when STDs
were deplored but ignored. The second, from 1909 to 1945, was
an era of gain in scientific knowledge and the use of punitive
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measures as control methods. The third period began in 1945,
when the use of penicillin provided cures for syphilis and gon-
orrhea [2]. Another characteristic of the third period was the
development of the attitude that scare tactics should not be
used as control measures [2].

One can now envision a fourth period that began in the
1980s, which includes the HIV era and recognition of high
prevalences of nontraditional STDs caused by Chlamydia tra-
chomatis, herpes simplex virus, and human papillomavirus in
members of the military and other young adults [4–8]. Some
STDs, such as syphilis, are declining in frequency and are not
prevalent enough among new recruits to make screening on
entry in the military cost-effective, although surveillance sys-
tems are needed to identify new infections acquired while on
active duty [9].

The last 10 years of this “modern era” have seen the advent
of molecular diagnostic techniques, which have made nonin-
vasive, urine-based screening possible for STDs, such as chla-
mydia infection and gonorrhea [10–13]. Screening programs
that use these molecular methods have been shown to be cost-
effective in preventing disease sequelae of chlamydial infections
in women, such as pelvic inflammatory disease, ectopic preg-
nancy, and infertility [14, 15].

Because of the asymptomatic nature of chlamydia infections,
screening programs have been recommended [16, 17]. Such
screening of new female Army recruits has demonstrated a prev-
alence of 9.2% in a cohort of 113,000 women [4]. A similar
program of screening asymptomatic Army women with Pa-
panicolaou smears yielded a prevalence 17% [18]. Because so
many women are now in the military, protecting their repro-
ductive health must be a high priority for the military [19–21].
The asymptomatic nature of STDs and the ease of transmission
of STDs between sexual partners emphasize the importance of
having programs to screen and treat soldiers of both sexes [22].
In addition, the economic impact of the STD “hidden epi-
demic” is formidable in both the civilian and military sectors
[23].

This issue of Clinical Infectious Diseases has 4 articles that
address STDs in the military [24–27]. The articles identify prob-
lems and potential solutions, and are both important and
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timely. They are important because the studies were done at
Fort Bragg, North Carolina, a major Army installation that is
the base of operations for military units that are expected to
rapidly and effectively respond to defend our national interests
or to carry out the policies of our government. The soldiers
studied can be considered representative of rapid-response
troops throughout the Army. The articles are timely because,
for the first time in United States history, STDs are not con-
sidered to be an extremely important priority for military med-
icine. As pointed out above and in the papers in this issue,
STDs were previously regarded as diseases with a demonstrated
potential to significantly interfere with the work of the military.
Recently, the leaders and practitioners of military medicine have
had to deal with the challenges of reductions in people and
resources, the threat of bioterrorism, transition to a managed
medical care system, and requirements for programs to reduce
training injuries and smoking. Although the military has de-
voted a great effort toward the study of HIV infection and
AIDS, STDs in general have not been perceived as posing a
great threat to the readiness status of military forces.

Efforts to identify and screen high-risk groups and to estab-
lish laboratory-based surveillance have been limited. The mor-
bidity caused by STDs is not considered significant enough to
interfere with the conduct of military operations. Therefore,
this group of illnesses and their related infections were dropped
from the Military Infectious Diseases Research Program, and
the focus of this research program was restricted to more om-
inous threats, such as malaria and diarrheal diseases.

The articles in this issue identify several important points:
(1) soldiers are at high risk for STDs; (2) rates for selected
STDs in the population studied were higher than those for the
surrounding state and the nation; and (3) behavioral interven-
tions can be implemented and evaluated in the military setting
with an expectation of success. However, for interventions to
be effective and to provide a reasonable return on investment,
more work needs to be done to identify high-risk persons and
“core” groups frequently associated with transmission in to-
day’s complex military environment.

Behavior is the cornerstone for determining who will become
infected with an STD. Equally important may be the prior
behavior of the partners, as well as the partners of the partners
[28]. The sexual network theory may explain some ethnic dif-
ferences among STD prevalences [28]. The number and type
of an individual’s partners, as well as the contact of these part-
ners with a core group of infected individuals, may explain why
equal risk-taking practices could yield different rates of disease
[28].

Jenkins et al. report that high-risk behavior for acquisition
of HIV among 400 male soldiers at an STD clinic was frequent
[24]. Although individuals were knowledgeable about their risk
of acquiring HIV, they still had frequent partner turnover, mul-
tiple partners, sexual “bingeing,” negative attitudes toward con-
dom use, and sex during military leave time. Because the oc-

currence of an STD places an individual at increased risk of
HIV infection and risk-taking behavior is similar for acquisition
of both STDS and HIV, interventions are needed to assist these
soldiers in decreasing their exposure to infected partners. Hav-
ing both new and multiple partners suggests that the dynamics
of transmission of STDs among these soldiers is consistent with
the sexual network theory. Therefore, interventions must be
broad in scope.

Prevalences of STDs among the military have been estimated
to be higher than those among civilian counterparts. Seña et
al. report in this journal that this estimation has been correct
for incidence rates for gonorrhea and chlamydia infections dur-
ing 1985–1996 at Fort Bragg [25]. By use of a clinic database
and population demographics for the Fort Bragg installation,
direct standardization of rates by age, race, and sex indicated
that the adjusted rates for Fort Bragg remained higher than
state and national rates. As 1 example, the 1996 adjusted in-
cidence rates for chlamydia infection were 3- to 6-fold higher
than the corresponding rates in North Carolina and the United
States. This magnitude of difference cannot be attributed to
chance and indicates an urgent need for interventions directed
toward these diseases.

Repeatedly infected individuals pose a particular problem in
efforts to control STDs in the military. The 400 male soldiers
with urethritis who were enrolled in the study of high-risk sexual
behavior [24] were also the subject of extensive follow-up and
an expanded etiological-agent survey for causes of urethritis
[26]. McKee et al. report that etiologic agents of STDs were
identified for 70% of these men. Prevalences ranged from 35.5%
for chlamydia and 34.5% for gonorrhea to 19% for ureaplasma;
no cases of trichomonas infection or syphilis were found.

Twenty-five repeated infections occurred in 21 (5.3%) of the
400 men with urethritis [26]. Multivariate analysis demon-
strated that only a history of STD was predictive of reinfection
[26]. As pointed out by the authors, the “core group” theory,
which holds that a relatively small number of individuals may
contribute to the overall burden of STDs in the community,
may account for the maintenance and transmission of an STD
within a community [29, 30].

The high-risk behavior, the high prevalences and incidences
of STDs, and the recidivism of certain individuals all point to
the need for monitored intervention programs in order to con-
trol STDs in the military. Jenkins et al. also report on the
evaluation of 3 single-session preventive interventions among
the 400 male attendees at the STD clinic at Fort Bragg [27].
The control intervention was the standard clinic care, which
was compared with standard care combined with 1 of 3 inter-
ventions. The first intervention was use of a health-risk ap-
praisal, the second was an interactive video, and the third was
a targeted situational behavior intervention. Behavior was very
difficult to change, but there were modest short-term effects
seen with the health-risk appraisal and the interactive video
interventions. The authors concluded that although risk be-
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havior was resistant to change with the use of a single session,
it may have had a priming effect that had the potential to be
reinforced and enhanced with a multisession approach.

Clearly, attempts to change behavior among young sexually
active soldiers is a challenge we cannot afford to dismiss. The
Centers for Disease Control and Prevention–funded project
RESPECT, an HIV/STD prevention intervention, has achieved
modest behavior change through use of a multisession approach
[31].

In spite of the many other priorities, STDs must remain an
important focus of military medicine. The military is composed
of many people who practice risk-taking behavior and who are
stationed in or deployed to areas where the opportunity for
contracting STDs is great. These STDs can produce morbidity
that results in significant amounts of time away from the job
and high medical costs, which could occur long after a tour of
military service has ended.

Also important is the link between military and civilian pop-
ulations. The posting of military people around the world and
their frequent and rapid travel between distant lands and their
military installations and homes in the United States provide
the opportunity for spread of STD agents, such as strains of
antibiotic-resistant Neisseria gonorrhoeae [32]. Military medi-
cine must look to reliable screening programs, surveillance sys-
tems, and effective preventive interventions. These interventions
must be based on an understanding of those who are at high-
risk of being in core groups. Equally important, the interven-
tions must be evaluated to identify those interventions that have
the greatest chance of being effective.

References

1. Emerson LAC. Sexually transmitted disease control in the Armed Forces,
past and present. Mil Med 1997;162:87–91.

2. Greenberg JH. Venereal disease in the armed forces. Med Aspects Hum Sex
1972;6:165–201.

3. Accession medical standards analysis and research activity. Annual report.
Washington, DC: Walter Reed Army Institute of Research, 1998.

4. Gaydos CA, Howell MR, Pare B, et al. Chlamydia trachomatis infections in
female military recruits. N Engl J Med 1998;339:739–44.

5. Fleming DT, McQuillan GM, Johnson RE, et al. Herpes simplex virus type
2 in the United States, 1976–1994. N Engl J Med 1997;337:1105–11.

6. Kotloff KL, Wasserman SS, Russ K, et al. Detection of genital human pap-
illomavirus and associated cytological abnormalities among college
women. Sex Transm Dis 1998;25:243–50.

7. Daniels RW, Rompalo AM, McKee Jr KT, Gaydos JC, Gaydos CA, Shah
KV. Human papillomavirus diagnosis by PCR from “dry” vaginal swabs
shipped to the laboratory [abstract 108]. In: Proceedings of the Interna-
tional Conference on Emerging Infectious Diseases (Atlanta, GA), 1998.

8. Rompalo A, Gaydos CCK, Madico G, et al. Evaluation of a novel approach
to the diagnosis of genital infections in female soldiers [poster 421]. In:
13th meeting of the International Society for Sexually Transmitted Dis-
eases Research (Denver, CO), 1999:231.

9. Clark KL, Kelley PW, Mahmoud RA, et al. Cost-effective syphilis screening
in military recruit applicants. Mil Med 1999;164:580–4.

10. Lee HH, Chernesky MA, Schachter J, et al. Diagnosis of Chlamydia tra-
chomatis genitourinary infection in women by ligase chain reaction assay
of urine. Lancet 1995;345:213–6.

11. Ching S, Lee H, Hook EW III, Jacobs MR, Zenilman J. Ligase chain reaction
for detection of Neisseria gonorrhoeae in urogenital swabs. J Clin Micro-
biol 1995;33:3111–4.

12. Schachter J, Moncada J, Whidden R, et al. Noninvasive tests for diagnosis
of Chlamydia trachomatis infection: application of ligase chain reaction
to first-catch urine specimens of women. J Infect Dis 1995;172:1411–4.

13. Quinn TC, Welsh L, Lentz A, et al. Diagnosis by AMPLICOR PCR of
Chlamydia trachomatis infections in urine samples from women and men
attending sexually transmitted disease clinics. J Clin Microbiol 1996;34:
1401–6.

14. Howell MR, Quinn TC, Brathwaite W, Gaydos CA. Screening women for
Chlamydia trachomatis in family planning clinics: the cost-effectiveness of
DNA amplification assays. Sex Transm Dis 1998;25:108–17.

15. Howell MR, Quinn TC, Gaydos CA. Screening for Chlamydia trachomatis
in asymptomatic women attending family planning clinics: a cost effec-
tiveness analysis of three preventive strategies. Ann Intern Med 1998;128:
277–84.

16. Centers for Disease Control and Prevention. Recommendations for the pre-
vention and management of Chlamydia trachomatis infections, 1993.
MMWR Morb Mortal Wkly Rep 1993;42(RR-12):1–39.

17. Centers for Disease Control and Prevention. Chlamydia trachomatis genital
infections—United States, 1995. MMWR Morb Mortal Wkly Rep 1997;
46:193–8.

18. Gaydos CA, Howell MR, Quinn TC, Gaydos JC, McKee KT Jr. Use of
ligase chain reaction of urine compared to cervical culture for the detection
of Chlamydia trachomatis in an asymptomatic military population of preg-
nant and non-pregnant females attending PAP smear clinics. J Clin Mi-
crobiol 1998;36:1300–4.

19. Hillis SD, Joesoef R, Marchbanks PA, Wasserheit JN, Cates W, Westrom L.
Delayed care of pelvic inflammatory disease as a risk factor for impaired
fertility. Am J Obstet Gynecol 1993;168:1503–9.

20. Hillis SD, Wasserheit JN. Screening for Chlamydia a key to the prevention
of pelvic inflammatory disease. N Engl J Med 1996;334:1399–401.

21. Scholes D, Stergachis A, Heidrich FE, Andrilla H, Holmes KK, Stamm WE.
Prevention of pelvic inflammatory disease by screening for cervical chla-
mydial infection. N Engl J Med 1996;334:1362–6.

22. Quinn TC, Gaydos C, Shepherd M, et al. Epidemiologic and microbiologic
correlates of Chlamydia trachomatis infection in sexual partnerships.
JAMA 1996;276:1737–42.

23. Eng TR, Butler WT. The neglected health and economic impact of STDs.
In: The hidden epidemic: confronting sexually transmitted diseases. Wash-
ington, DC: National Academy Press, 1997:28–68.

24. Jenkins RA, Jenkins PR, Nannis ED, McKee KT Jr, Temoshok LR. Cor-
relates of HIV-infection risk behavior in male attendees of a clinic for
sexually transmitted disease. Clin Infect Dis 2000;30:723–9 (in this issue).

25. Seña AC, Miller WC, Hoffman IF, Cohen MS, Jenkins P, McKee JK. Trends
of gonorrhea and chlamydial infections during 1985–1996 among active
duty soldiers at a US Army installation. Clin Infect Dis 2000;30:742–8
(in this issue).

26. McKee KT Jr, Jenkins PR, Garner R, et al. Features of urethritis in a cohort
of male soldiers. Clin Infect Dis 2000;30:736–41 (in this issue).

27. Jenkins PR, Jenkins RA, Nannis ED, McKee Jr KT, Temoshok LR. Reducing
sexually transmitted diseases (STD) and HIV infection risk in a military
STD clinic: evaluation of a randomized preventive intervention trial. Clin
Infect Dis 2000;30:730–5 (in this issue).

28. Laumann EO, Youm Y. Racial/ethnic group differences in the prevalence of
sexually transmitted diseases in the United States: a network explanation.
Sex Transm Dis 1999;26:250–61.

29. Ellen JM, Hessol NA, Kohn RP, Bolan GA. An investigation of geographic



722 Gaydos et al. CID 2000;30 (April)

clustering of repeat cases of gonorrhea and chlamydia infection in San
Francisco, 1989–1993: evidence for core groups. J Infect Dis 1997;175:
1519–22.

30. Potterat JJ. “Socio-geographic space” and sexually transmissible diseases in
the 1990s. Today’s Life Science 1992;4:16–22.

31. Kamb ML, Fishbein M, Douglas JM, et al. Efficacy of risk-reduction coun-
seling to prevent human immunodeficiency virus and sexually transmitted
diseases: a randomized controlled trial. JAMA 1998;280:1161–7.

32. Knapp JS, Fox KK, Trees DL, Whittington WL. Fluoroquinolone resistance
in Neisseria gonorrhoeae. Emerg Infect Dis 1997;3:33–9.


