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Abstract: Centralized HIV program oversight and repeal of the

Department of Defense policy ‘‘Don’t Ask Don’t Tell’’ permitted

characterization of HIV transmission among soldiers assigned to a large

US Army base continental United States from 2012 to 2013. An

investigation of a greater than expected number of new HIV infections

among soldiers was initiated to characterize transmission and identify

opportunities to disrupt transmission and deliver services.

All soldiers who were assigned to the base at the time of their first

positive HIV test and who had their first positive HIV test in 2012 or in

the first 6 months of 2013 and who had a clinical genotype available for

analysis were eligible for inclusion in the investigation.

All patients (n¼ 19) were men; most were black (52%) and less than

30 years old (64%). Fifteen of the 19 patients participated in in-depth

interviews. Eighty percent were men who have sex with men who

reported multiple sex partners having met through social and electronic

networks. All were subtype B infections. Significant knowledge gaps

and barriers to accessing testing and care in the military healthcare

system were identified. Most (58%) belonged to transmission networks

involving other soldiers.

This investigation represents an important step forward in on-going
butra, PhD, Linda PhD,
and Paul T. Scott, MD, MPH

individuals in key affected populations most at risk for HIV infection to

identify and address unmet needs and expand delivery and uptake of

prevention services. Further investigation is underway and will determine

whether these findings are generalizable to the Army.

(Medicine 94(46):e2093)

Abbreviations: DMSS = Defense Medical Surveillance System,

DoD = Department of Defense, env = HIV-1 envelope, HIV =

human immunodeficiency virus, MHRP = Military HIV Research

Program, MSM = man who has sex with men, pro-RT = protease-

reverse transcriptase, RNA = ribonucleic acid, USAPHC = US

Army Public Health Command, WRAIR = Walter Reed Army

Institute of Research.

INTRODUCTION

B y regulation, all US soldiers are subject to periodic serologic
screening for human immunodeficiency virus (HIV) every

2 years and soldiers who deploy to combat are also screened
both before, and after returning from, deployments. HIV-
infected soldiers are excluded from overseas missions.1,2 The
prevalence of HIV infection among active duty US Army
soldiers is approximately 0.02%3 and is lower than that of
the general young adult US population.4 Identifiable risk factors
for HIV infection among Army personnel include younger age,
black race, and single marital status.1 Behavioral risk data and
understanding of social sexual networks among US military
personnel is limited because of regulations in place before 2011
that restricted the collection/disclosure of information regarding
sexual orientation.5

In 2012, the US Army Public Health Command (USAPHC)
centralized HIV program oversight and partnered with the Mili-
tary HIV Research Program (MHRP) at the Walter Reed Army
Institute of Research (WRAIR) to initiate a public health activity
to comprehensively characterize all incident HIV infections.
Objectives are to actively characterize the epidemic and generate
actionable public health data intended to inform prevention
policy and practices. This report describes the findings from
an investigation that followed the observation of a greater than
expected number of patients of new HIV infections among US
Army soldiers at a large base in the continental United States.

METHODS
ion
SAPHC program is executed across the

HRP/WRAIR and is supported by local
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HIV Program staff (including preventive medicine physicians
and public health nurses) and other military healthcare provi-
ders. Program data include comprehensive health surveillance
data in the Defense Medical Surveillance System (DMSS)
routinely collected from Department of Defense (DoD) person-
nel2,6 and data generated through routine public health practice
and clinical care.

At the time of the investigation, the US Army used an HIV
diagnostic algorithm that included a third generation HIV-1/
HIV-2 plus O enzyme immunoassay screen, type HIV-1/HIV-2
differentiation by rapid test, with confirmation by HIV-1 wes-
tern blot. A qualitative HIV-1 ribonucleic acid assay was used to
resolve infection status of negative or indeterminate western
blot specimens and identify acute HIV infection.7

Study Population
This epidemiological investigation was initiated in 2012

and included in-depth public health interviews of patients who
were assigned to the base at the time of their first positive HIV
test and who had their first positive HIV test in 2012 or in the
first 6 months of 2013 and who had a clinical genotype available
for analysis.

Data Collection
Program staff complete a standardized public health HIV

case report form for all soldiers identified with incident HIV-1
infections.2 Clinical data collected include HIV viral load and
genotype determinations and cluster of differential counts,
routinely performed for HIV care,8 and history of sexually
transmitted infections. Data from the DMSS include demo-
graphics, complete HIV test history, deployment history, and
medical encounters in the period at risk for HIV infection.
Archived assignment and HIV screening data from the DMSS
for all soldiers in the period 1996 to current were used to
determine baseline/expected rates and patterns of infection.

The period at risk for HIV infection was defined by the
interval from last known negative specimen to first positive
specimen. Last negative specimen evaluations were conducted
on residual serum reposed in the Department of Defense Serum
Repository.9 Serum from the last HIV seronegative sample was
evaluated for HIV-1 ribonucleic acid with nucleic acid-ampli-
fication testing assays.

Semistructured interviews were performed by a single
infectious disease physician with prior military service and
included collection of health, social, and military occupational
history, relevant medical encounters, and potential exposures to
HIV. The interviewing physician was not a member of the
healthcare team at this base. The treating infectious diseases
physicians facilitated the interview process by making their
patients aware that they would be contacted as part of this
investigation and invited to participate in an interview.
Participation was voluntary and private, one on one interviews
were conducted in the infectious diseases clinic during nonduty
hours when the clinic was closed. The interviewing physician
took written notes during the interviews. Following each inter-
view, the interviewing physician was debriefed by 2 or 3
members of the investigative team during which time the
interviewer referred to his written notes.

Analyses

Pacha et al
Following identification of increased counts in HIV patients
at this base, phylogenetic tree analysis of the protease-
reverse transcriptase (pro-RT) gene sequences (2262–2549
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and 2661–3290 base positions in HXB2) allowed for identifi-
cation of potential network clusters. The initial HIV-1 genotype
was determined using the HIV-1 genotyping tool.10 The HIV-1
sequences were aligned along with selected reference sequences
downloaded from the HIV sequence database,11 and were ana-
lyzed using molecular evolutionary genetic analysis.12 Pairwise
genetic distances of sequences were performed using the Kimura
2-parameter substitution model against all incident Army
sequences acquired from this base in the period 2001 to 2013
(n¼ 29). To confirm networking in another region of the virus, the
HIV-1 envelope sequences encompassing HXB2 5984–9063
were generated and analyzed using methods previously
described13,14 for individuals who were networked (less than
2.0% divergence between sequences) in pro-RT sequence
analysis.

Interview data were analyzed using thematic analysis. Two
team members independently identified and coded key themes
from the interviews. The most common and the most actionable
themes were categorized. These key themes were stripped of
identifiers and merged in to the analysis database; subsequent
analysis was performed by unique anonymous study identifi-
cation number to preserve anonymity. The investigators sub-
sequently reached agreement on the themes that would be
extracted and summarized. They then independently reviewed
the in-depth interview debriefing notes a second time and
quantified key and actionable theme categories.

Ethical Approval
Approval of this activity and the investigation was obtained

from the Division of Human Subjects Protections and Institu-
tional Review Board of the WRAIR (#1861) and the USAPHC
Public Health Review Board.

RESULTS
There was an average of fewer than 2 new cases per year

(range: 0–5) in the period 2001 to 2010 at this base. In 2011,
there were 10 new cases observed among active duty personnel.
There were 14 and 5 new cases among active duty soldiers in
2012 and the first 6 months of 2013, respectively. All 19 were
included in the investigation.

Sociodemographic Characteristics
All patients (n¼ 19) were male soldiers and most were less

than 30 years old (64%: median: 23). Most were black (52%) or
Hispanic (26%) and most were single/never married (52%).
Nine of 19 (47%) were either currently married (n¼ 6) or
separated (n¼ 3). Nearly half (40%) were junior enlisted sol-
diers who were serving at their first duty assignment after initial
entry training. The period at risk for HIV infection ranged from
105 to 765 days (median: 329 days). All had overlapping
periods at risk with at least one other case.

Patient Interviews
In depth interviews of 15 of the 19 patients were con-

ducted. A number of common key theme categories were
identified (Table 1). The most common themes were self-report
of being a man who has sex with men (MSM), membership in
MSM social sexual networks, having multiple sex partners,
seeking sex partners through on-line social media sources, and

Medicine � Volume 94, Number 46, November 2015
selective condom use. Key themes also included HIV-specific
knowledge gaps, confidentiality concerns, and perceived bar-
riers to accessing services in the Military Healthcare System.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



Participants infrequently reported information that could be
used to establish a direct epidemiological link to other HIV-
infected soldiers at the same base (Table 1).

Molecular Epidemiology

Medicine � Volume 94, Number 46, November 2015
All patients had HIV-1 subtype B infections. Molecular
clustering was observed among 11/19 (58%) of patients
(Figure 1A). There were 3 groups observed in the pro-RT

TABLE 1. Summary of Themes from Expanded Interviews of 15

Major Themes N
�

(%)

Multiple partners 13 (87)

Men-to-men sexual contact 12 (80)
Online partner seeking, Networked via MSM 11 (73)

Selective condom use 10 (67)

Exposure to known HIV infected person 8 (53)

Knowledge gap-transmission risks 8 (53)

Barriers to Military Healthcare System care 6 (40)

Barriers to Military Healthcare System testing 4 (27)

History of Sexuelly Transmitted Infection 2 (13)
Local installation epidemiological link 2 (13)

MSM¼man who has sex with men�
Number of individuals who reported factors that were categorized into

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
analysis which included 6, 3, and 2 individuals, respectively.
Mean genetic distance were 1.1% (range: 0.0%–2.7%), 0.0%,
and 1.4% (range: 0.7%–1.8%) for groups 1, 2, and 3, respect-
ively. In the largest group, 1 sequence (case: 02) was more
divergent than the other members of this group. It, however,

Human Immunodeficiency Virus, Actionable Public Health, Army
clustered more closely with the group than with any other
sequence and this relationship was present and significant in
both the pro-RT and env analyses. Env sequencing results

HIV-Infected Soldiers, 2012 to 2013

Examples of Interview Notes
Categorized into a Major Theme

Had a promiscuous partner

3 partners at. . . (current location)

70þ partners before. . . (service entry/basic training)

10 military and civilian online male partners (at last duty

assignment)

Met partners on-line on Grindr, adam4adam, jack, craigslist,

manhunt

Closed facebook group, by invitation only

Small network of gay men. . .(locally)

Meet partners at gay clubs, on-line, through friends

MSM network through social media in (surrounding city), (that

is), in the closet

Meet military and civilian partners online

No condom use after getting to know partner and discussion of

HIV status

Condoms used only with black gay men from Atlanta

Condom not used in heat of moment

No condom used a third of the time

No condom because of trust (partner)

Stopped using condom with HIVþ partner

Sex with (known) HIVþ during. . .(deployment leave)

HIVþ partner did not disclose status

2 partners at home on (leave), one called later: HIVþ
Unaware of HIV infection status of anonymous partners met on-

line

Can only get HIV infection from male partners

Sex after HIV positive, partner said ok to have unprotected sex if

viral load was low

Prefers (unprotected) receptive anal course and did not know

risk was higher for ‘‘bottoms’’

No local Sexuelly Transmitted Disecses/HIV threat in-brief

when arrived at current assignment/installation

. . .Seen in civilian urgent care center with rash and diagnosed

with syphilis.

. . .Seen off-post (in a civilian medical treatment facility)

because of ‘‘nosy medic’’

. . .Would prefer to make appointment (directly) with provider

for care instead of going through medic screening

. . .Recommend providing rapid test (HIV rapid diagnostic test)

to soldiers so they can test themselves in privacy

. . .Was not sure if I could get HIV test while deployed (in combat

setting)

. . ..Tech (from . . .. clinic) breached confidentiality at church

a major theme.
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available for 3 individuals who were members of pairs that

FIGURE 1. Maximum-likelihood trees of protease/reverse transcriptase) and envelope sequences of HIV-1. Bootstrap values (as
percentages) are indicated at the nodes. Branch reproducibility was assessed at 1000 replicates. A, ML tree of pro-RT sequences
(n¼19) from individuals included in this investigation with reference strains.

�
In-depth interviews not performed. B, ML tree of envelope

sequences (n¼11) for subset of sequences that clustered in pro-RT with reference strains. C, ML tree of pro-RT sequences (n¼48) from all
01
ati

ood
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confirmed all of these findings and sequence relationships;
mean genetic distances were 4.6%, 0.04%, and 4.6% for groups
1, 2, and 3, respectively (Figure 1B). In addition, 2 groups of 2
clustered sequences and 1 nonsubtype B (CRF02_AG) infection
were observed among the pro-RT sequences obtained in the

incident Army sequences acquired from this base in the period 20
sequences that cluster from individuals infected before this investig
individual infected before this investigation. ML, Maximum-likelih
period before this investigation (Figure 1C). Among the 11
patients from whom sequences were observed to cluster, 8
participated in in-depth interviews. Interview data was not

4 | www.md-journal.com
to 2013 with reference strains; (diamond/blue) indicate 2 pairs of
on. (triangle/purple) indicates subtype CRF02_AG sequence from
; pro-RT, protease-reverse transcriptase.
most closely clustered within groups 1 to 3 because they did not
participate in the investigation (Figure 1A).
DISCUSSION
This investigation characterized installation local level

transmission of HIV infection in an identifiable, highly

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



networked population consisting primarily of MSM and ident-
ified opportunities to disrupt transmission, enhance delivery of
preventive interventions, and improve public health. The Army
at the time of this writing is evaluating the generalizability of
these findings and is developing plans to directly engage
individuals in key affected populations most at risk for HIV
infection to identify unmet needs and address barriers to testing,
care and treatment, and uptake of prevention services.

The degree of clustering among soldiers in these networks
was higher than that present at the same base before this
investigation and is similar to or higher than that observed in
other epidemics among MSM in the United States, United
Kingdom, and Europe.15–17 Understanding of transmission
dynamics and the complexities of key social sexual networks
is critically important in responding to changes in the epidemic.
It is unclear, however, whether this degree of networking is
generalizable to the Army. Additional, retrospective analysis of
existing Army-wide data and prospectively collected data are
required. These findings do suggest, however, the possibility
that targeted interventions aimed at disrupting transmission
networks involving soldiers could result in a significant
decrease in the number of new infections both in the Army
and in the civilian communities where social sexual
networks intersect.

This investigation occurred after repeal of Don’t Ask
Don’t Tell and was executed in an environment free of regu-
latory limitations restricting collection and disclosure of same
sex behaviors. These findings add to emerging data that suggest
the HIV epidemic in the military is consistent with the civilian
epidemic in the United States and is largely concentrated among
MSM.1,4,18–20 The transmission dynamics reported here also
appear to be consistent with reports among MSM in the United
States, United Kingdom, and Europe.17,21–23

This investigation identified a number of key risk
exposures that are potentially modifiable to reduce individual
risk for HIV infection and that can further inform delivery of
preventive interventions. These findings present opportunities
to provide risk reduction counseling and education to close
knowledge gaps.

Important themes regarding stigma and barriers to acces-
sing treatment and care were identified. This is not surprising
given the relatively recent repeal of policies in the military that
prohibited same sex behavior and disclosure. Stigma and bar-
riers to care will likely present significant on-going challenges
in the engagement of these key affected populations. Uptake
and effectiveness of services could be markedly limited by
reluctance to seek care, unwillingness to disclose important data
to healthcare providers, and/or lack of awareness by healthcare
providers to consider and obtain relevant information necessary
to address some of the unique needs of MSM in the areas of
mental and social health and substance abuse.24–26 The findings
of a recent survey of military primary care providers suggest
there may be significant gaps that must be addressed in knowl-
edge and training among military providers in the culturally
competent delivery of primary care for lesbian, gay, bisexual,
and transgender patients.27 This investigation identified a num-
ber of epidemiologic links to the social sexual networks among
soldiers and their contacts in the community but the majority of
interviews did not result in soldiers naming other soldiers as
their contacts. This is not surprising because of nonparticipation
in the investigation by a number of individuals with HIV

Medicine � Volume 94, Number 46, November 2015
sequences most closely related to other members of trans-
mission clusters and the potential for nondisclosure because
of stigma, fear of breaches in confidentiality, and/or

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
unfavorable interviewer response. It is also possible that there
were other non-soldier intermediary members of transmission
networks among those cases with less closely clustered
sequences. And, because anonymous partner seeking was fre-
quent, it is possible that soldiers may not have known or could
not identify other soldiers among their sex partners.

Given the small number of individuals involved in this
investigation and the fact that it occurred on a single base, it is
likely that these findings are not generalizable to the Army
epidemic. Since this investigation, annual counts of new cases
have been lower, with 7, 6, and 6 new cases occurring in 2013,
2014, and 2015, respectively and molecular clustering among
new cases has been similar to the period before investigation.
Given the similarities observed to the civilian HIV epidemic,
some of the key findings may be generalizable. Additional,
study is warranted.

These and other recent findings are promising because the
epidemic appears to be concentrated among a now identifiable
population with whom public health and clinical providers can
partner to assess unmet needs and deliver current best practices
combination preventive interventions.18,20,28 These findings are
also challenging because the Army is likely to face disease control
challenges that are similar to those in nonmilitary settings. These
include challenges associated with factors that include complex
networks, multiple partners, biologic risks that increase risk for
HIV infection, and social/structural factors that contribute to an
increased risk for HIV transmission.29,30 These challenges must
be addressed while also considering military unique exposures
such as frequent geographic and cultural isolation, combat, and
exposure to the battlefield emergency blood supply.1,31 This
investigation represents an important step forward in on-going
efforts to develop a comprehensive understanding of transmission
networks in the Army that can inform delivery of best practices
combination prevention services. Additional, investigation is
underway and will determine whether these findings are general-
izable to the Army. Best use of these data will require creative
solutions to identify and partner with key affected populations to
develop, deliver, and evaluate optimal interventions services. The
Army is developing plans to directly engage individuals in key
affected populations most at risk for HIV infection to identify and
address unmet needs and expand delivery and uptake of
prevention services.
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