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EPIDEMIOLOGY AND PREVENTION

Medical Encounter Characteristics of HIV Seroconverters
in the US Army and Air Force, 2000–2004

Shilpa Hakre, DrPH, MPH,* David M. Brett-Major, MD, MPH,†‡ Darrell E. Singer, MD, MPH,§

Robert J. O’Connell, MD,§ Warren B. Sateren, MPH,§ Jose L. Sanchez, MD, MPH,k

Brian K. Agan, MD,¶ Nelson L. Michael, MD, PhD,§ and Paul T. Scott, MD, MPH§

Background and Methods: Active duty US Army and Air Force

military personnel undergo mandatory biennial HIV antibody

screening. We compared pre- and post-HIV seroconversion health

status by conducting a case–control study, which evaluated all

medical encounters and sociodemographic factors among incident

HIV seroconverters and HIV-negative controls from June 2000

through February 2004.

Results: A total of 274 HIV seroconverters and 6205 HIV-negative

personnel were included. In multivariate analysis restricted to male

personnel (cases = 261, controls = 5801), single marital status (adjusted

odds ratio [AOR] = 14.37), clinical indicators or symptoms within four

years of HIV diagnosis (AOR = 6.22), black race (AOR = 5.88), non-

indicator clinical syndromes within 2 years of HIV diagnosis (AOR =

3.31), any mental disorder within 4 years of HIV diagnosis (AOR =

3.04), increasing service-connected time (AOR = 1.69), and older age

(AOR = 1.12) were associated with HIV diagnosis among males. A

prior history of a sexually transmitted infection (STI) was associated

with post-HIV seroconversion STI (ORM-H = 4.10). Similarly, a prior

history of mental disorder was associated with post-HIV seroconversion

mental disorder (ORM-H = 4.98). Forty-seven (18%) male cases were

hospitalized at least once after HIV diagnosis; infectious diseases, and

mental disorders made up 53% of initial admissions.

Conclusions: HIV seroconversion was associated with increased

health care–seeking behavior, STIs, and mental disorders, some of

which may be amenable to screening. The higher STI rate after HIV

diagnosis may partially be a consequence of monitoring, but

secondary transmission of STI and possibly HIV require further

definition and subsequent tailored preventive interventions.

Key Words: medical encounters HIV Army Air Force

(J Acquir Immune Defic Syndr 2011;56:372–380)

INTRODUCTION
Approximately, one-third of the US population with

HIV infection is unaware of their serostatus.1 Undiagnosed
HIV prevalence differs by racial makeup and behavioral risks.1

Early diagnosis of HIV provides opportunities for interrupting
transmission of the virus and improving disease progression
through earlier access to specialized medical care. Serum viral
load levels are associated with HIV transmission especially
during the early and late stages of HIV disease.2,3 In the era of
antiretroviral therapy, treatment leads to reduced viral loads
and transmission with improvement in health outcomes.3 In
populations with access to health care, delayed HIV testing has
been associated with late presentation and poor outcomes.4–6

Although recognition of acute HIV infection in presenting
patients affords a public health opportunity for decreasing HIV
transmission, attention to clinical indicators alone has not
prompted targeted testing in clinical settings.7,8 Identification
of additional factors such as recent sexually transmitted
infection (STI) may aid in targeted testing.9

The US armed forces began mandatory periodic
screening for HIV antibody in 1985.10 Screening was initiated
for maintaining the health, well-being, and military readiness
of personnel, ensuring a safe blood supply in combat situations
of ‘‘buddy transfusions,’’ and preventing adverse events from
live virus vaccinations among HIV-infected personnel.11 The
interval in screening varied by Service from 1–5 years.
Beginning in 2004, the screening interval was standardized
across Services to 2 years as infected people rarely progressed
to AIDS within 2 years.12 Although the US military’s HIV
incidence and prevalence average 0.02%, significantly lower
than in the US civilian population,13 HIV incidence has been
increasing among military personnel from 2000 to 2008.14,15

We conducted our study to identify factors which may promote
earlier diagnosis of HIV, augmenting current screening
strategies. Wewere interested in studying if medical conditions
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and visits before HIV seroconversion differed among HIV-
infected compared with uninfected Soldiers and Airmen and
to see if these associations persisted after HIV diagnosis.
Additionally, we describe sociodemographic differences
between HIV seroconverters and controls.

METHODS

Study Population
The data reported here were collected for a seroepide-

miologic case–control study among active duty and reserve
US Army and Air Force personnel, for which the methods have
been described.16,17 Using HIV test dates for selection, the
broader study randomly sampled 20 controls to a case and
frequency matched by gender. The control to case ratio was
driven by reported demographic differences among HIV-
infected and HIV-uninfected military personnel, and to ensure
that demographics of the controls were representative of the
military population. Because females represent a small pro-
portion of US military personnel and HIV seroconverters,
frequency matching assisted similar proportions as cases.18,19

We restricted our study to active duty personnel. Active
duty personnel can access care in the military health system
throughout their service, whereas reservists have limited access
when not activated. Cases were active duty US Army and Air
Force personnel newly diagnosed with HIV from June 1, 2000,
through February 29, 2004, with evidence of at least 1 medical
encounter in the 4 years preceding diagnosis. Controls were
active duty Army and Air Force personnel with a HIV-negative
test in a 30-day interval of a case’s first-positive HIV test with at
least 1 medical encounter in the preceding 4 years. Index dates
for cases were the date of blood draw of the first HIV confirmed
positive serological test result and for controls the date of the
HIV-negative serological test within the case date interval.

Data Collection
Longitudinal sociodemographic information, outpatient

and inpatient medical encounters, duty assignment, and
deployment histories were obtained from the Defense Medical
Surveillance System.20 During the study period, active duty
Soldiers were routinely screened for HIV every 2 years
although Airmen were screened every 3–5 years.21 For HIV-
infected military personnel with a last negative HIV test within
1 year of the first-positive HIV test result, the dates of last-
negative HIV tests were obtained. Medical encounter records
(up to 4 years preceding and after the index date) included visit
dates and up to 8 (4 for outpatient, 8 for inpatient) International
Classification of Diseases, Ninth Revision, Clinical Modifica-
tion (ICD-9-CM) diagnostic codes. Duty assignment (up to 5
years before the index date) and deployment roster records (up
to 4 years before and after the index date) provided start and end
dates, and locations of assignments and military deployments.

Data Analysis
Characteristics considered for analysis were disease

groups, medical diagnoses, medical diagnosis clusters,
medical encounter frequency, reasons for first postindex
hospitalization, demographic characteristics at index date,
frequencies of preindex permanent changes of station (PCS’s)

and deployments, deployment in the year before the index
date, and period of observation in years before (follow-back)
and after (follow-up) the index date. Follow-back time served
as a surrogate for length of service connection. Medical visits
were summarized before and after index dates, by visit type
(inpatient or outpatient) and compared between cases and
controls. Multiple records on the same day and health care
setting were considered duplicate records and deleted for
medical visit enumeration.

Disease groups were compared between cases and
controls to identify those associated with HIV infection.
Incident ICD-9-CM codes in any position on medical encounter
records before the index date were categorized into 19 standard
groups to include as follows: infectious and parasitic diseases;
mental disorders; digestive system; blood and blood-forming
organs; respiratory system; musculoskeletal and connective
tissue system; endocrine, nutritional and metabolic diseases, and
immunity disorders; genitourinary systems; complications of
pregnancy, childbirth, and the puerperium; injury and poison-
ing; neoplasms; skin and subcutaneous tissue; symptoms, signs,
and ill-defined conditions; circulatory system; and supplemen-
tary classification of factors influencing health status and contact
with health services (V codes).22Additionally, a literature search
identified reported medical diagnoses and symptoms associated
with primary HIV infection to include fever, fatigue, rash,
headache, lymphadenopathy, arthralgias (myalgia, joint pain),
pharyngitis (sore throat), nausea, vomiting, diarrhea, night
sweats, neck stiffness, photophobia, weight loss (anorexia), loss
of appetite, Bell’s palsy, malaise, mucosal ulcers (oral or
genital), leucopenia, thrombocytopenia, and elevated hepatic
enzyme levels.23–33 Other reported risk conditions for HIV
infection include STIs, infections (tuberculosis, candidiasis,
Pneumocystis jirovecii pneumonia, varicella zoster virus), skin
conditions (psoriasis, seborrheic dermatitis), and history of
psychiatric hospitalization, alcohol dependence, homelessness,
or cocaine use.

Incident ICD-9-CM codes among cases within statisti-
cally significant disease groups were selected for 2 periods,
within 2 years and up to 4 years before HIV diagnosis, and
subgrouped into reported HIV-associated medical diagnoses
and other data-driven subgroups of interest: 9 STIs, 16 clinical
indicators or symptoms for HIV infection, 4 mental disorders,
and 5 potential clinical syndromes suggestive of primary HIV
infection (see Appendix 1, Supplemental Digital Content 1,
http://links.lww.com/QAI/A129). Medical diagnoses were
collapsed into medical diagnosis clusters (MDC) and the effect
of MDC on HIV status was evaluated for the 2 periods. For 10
HIV-infected cases with an inpatient or outpatient diagnosis of
HIV (Ô042Õ ICD-9-CM or HIV disease) before the index HIV test
date, the serological index date and analyses were adjusted to the
earliest date of the Ô042Õ medical encounter.

Incident ICD-9-CM codes, in any position on medical
encounter records, after index dates were subgrouped into
medical diagnoses evaluated preindex date and compared for
male military personnel only and their controls. Additionally,
postindex diagnoses were compared between cases and controls
by stratifying for history of preindex MDC. The primary
diagnosis for first hospitalizations after HIV diagnosis was
compared among hospitalized and nonhospitalized cases. The
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ICD-9-CM code in the first position on an inpatient record was
considered the primary diagnosis unless the code indicated HIV
infection (042, V08, 647.8, 795.71, or 795.79) whereby the
second or third position provided primary diagnosis.

Bivariate analysis using Pearson x
2, Student t test, and

Wilcoxon rank sum test compared characteristics between
cases and controls. The effect of a characteristic on HIV
infection status was measured with an odds ratio. Two-sided
confidence limits (CLs) for odds ratios and 2-sided P values
for all analyses were assessed at a 95% significance level.
MDC associations with HIV infection were assessed adjusting
for age, race, and service-connected time with logistic
regression. Multivariate logistic regression analysis identified
characteristics most significantly associated with HIV in-
fection using a stepwise method of selecting characteristics.
All characteristics significantly associated with HIV infection
at P , 0.25 in bivariate analysis were considered in
multivariate models. In multivariate models, age, service-
connected time, PCSs, deployments, deployment duration, and
medical encounter frequency were evaluated as continuous
variables, whereas branch of Service, race, marital status, and
presence of medical diagnoses were evaluated as categorical
variables. Race was collapsed into 2 categories (black and
nonblack) based on contiguous levels having similar odds
ratios. The Hosmer–Lemeshow test assessed the goodness of
fit of the final model. All analysis was conducted using
Statistical Analysis Software (SAS) version 9.1 (Cary, NC).

RESULTS

Study Population
Of 7027 active duty military personnel eligible for the

study, 30 HIV-infected and 518 uninfected personnel were
excluded. The 30 excluded individuals were in the Army,
mostly male (97%), and older (mean, 43.6 years, P, 0.0001)
than those included. HIV-infected cases and uninfected
controls differed in demographic characteristics by Service
(P , 0.05); Air Force cases were younger (mean years, 30.0;
Army, 32.1), male (100%; Army, 93%), and single (72%;
Army, 48%); Air Force controls were older (mean years, 28.6;
Army, 27.5) and more frequently white (77%; Army, 66%) and
less frequently single (61%; Army, 54%).

Of 274 HIV-infected cases in the study, most were male
(95%). Among men, most were aged 25–34 years (45%), single
(61%), of black race (57%), and had earned a high school
diploma or less at time of HIV diagnosis (67%) (Table 1).
Among male military personnel, age greater than 24 years (odds
ratios [ORs] = 1.68–1.81), single marital status (OR = 2.37),
black race (OR = 5.76), and senior enlisted pay grade (OR =
1.46 for pay grades E05 to E09) conferred higher odds of HIV
infection (Table 1). Three or more PCS’s had slightly greater

odds of HIV infection compared with those with 2 or fewer

PCS’s (OR = 1.31, Table 2). Being deployed for 5 months or

longer (OR = 0.57) was negatively associated with HIV

infection compared with nondeployers (Table 2).

TABLE 1. Sociodemographic Characteristics of HIV Seroconverters and HIV-Uninfected Active Duty Army and Air Force Male
Military Personnel, 2000–2004*

Case (n = 261) Control (n = 5801) Unadjusted Odds Ratio 95% CL P

Service

Army 154 (59) 3662 (63) 0.84 (0.65 to 1.08) 0.18

Air force 107 (41) 2139 (37) Referent — —

Grade

E00–E04 102 (39) 2519 (43) 1.12 (0.75 to 1.66) 0.59

E05–E09 126 (48) 2372 (41) 1.46 (0.99 to 2.16) 0.06

Officer 33 (13) 910 (16) Referent — —

Race

Black 150 (57) 1145 (20) 5.76 (4.40 to 7.53) ,0.0001

Other 15 (6) 521 (9) 1.27 (0.73 to 2.20) 0.40

White 91 (35) 4000 (69) Referent — —

Age

Mean, median (minimum to maximum) 30.1, 29.0 (19–52) 28.5, 27.0 (17–63) — — 0.001

17–24 71 (27) 2302 (40) Referent — —

25–34 118 (45) 2109 (36) 1.81 (1.34 to 2.45) 0.0001

35+ 72 (28) 1390 (24) 1.68 (1.20 to 2.35) 0.002

Marital status

Single 159 (61) 2291 (39) 2.37 (1.84 to 3.05) ,0.0001

Nonsingle 102 (39) 3481 (60) Referent — —

Education achieved

High school or less 180 (69) 4105 (71) 0.86 (0.66 to 1.12) 0.53

Some college or more 80 (31) 1566 (27) Referent — —

n (%) unless otherwise noted.

*Unless indicated otherwise characteristics shown are at time of study selection and for military personnel with 1 or more medical encounter; characteristics of female HIV-infected

military personnel are in text; characteristics were unknown for the following: race–5 cases and 135 controls; marital status–29 controls; education achieved–1 case and 130 controls.
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Only 13 (5%) cases in the study were female. At the time
of HIV diagnosis all 13 were aged 21–42 years (mean, 28.9),
in the Army and of enlisted pay grade, 7 were married,
separated or divorced, 10 had a high school diploma or less,
and 9 were of black racial origin. By comparison, 404 HIV-
uninfected control females in the study were aged 18–49 years
(mean, 27.1), 212 (52%) were in the Army, 339 (84%) were
enlisted, 220 (54%) were married, separated, or divorced, 256
(63%) had a high school diploma or less, and 205 (51%) were
of white race. Black race was associated with HIV infection
(OR = 5.00, 95% CL = 1.33 to 18.77).

Before HIV Diagnosis
Overall, cases sought care more often (mean, 26.6 visits)

than controls (mean, 21.3; P, 0.05). Males with 2.25 or more
years of service connection had higher odds of HIV infection

(ORs = 1.55–1.96) compared with those with less than 2 years
(P # 0.05, Table 2). Males with 8 or more total medical
encounters had 2-fold to 3-fold greater odds of HIV infection
compared with male military personnel with 7 or fewer
encounters (ORs = 2.11–3.05, Table 2). Female cases than
controls had longer service connection (mean years, 3.8 versus
3.5) and cases had more medical visits (mean, 49.5 versus
34.9; P . 0.05). In the 4 years preceding HIV diagnosis,
female cases contributed only 382 codes (7%) to disease
categories, of which none were associated with HIV infection
(P $ 0.05, data not shown). Therefore, female military
personnel were excluded from further evaluation in the study.

Overall, a higher proportion of cases than controls were
diagnosed with incident conditions in 11 disease groups before
HIV diagnosis: blood and blood-forming organs; circulatory
system; endocrine, nutritional, metabolic, and immunity;

TABLE 2. Period of Observation, Frequency of Medical Encounters, and Service Related Assignments and Deployments Among
261 Male Active Duty Army and Air Force HIV-Infected and 5801 HIV-Uninfected Military Personnel

Characteristic Case Control Unadjusted Odds Ratio 95% CL P

Service connection (yrs)

Overall* 4.3, 5.1 (0.4–7.8) 3.9, 5.0 (0.0–9.6) — — ,0.0001

More than 5.25 81 (31) 1427 (25) 1.96 (1.36 to 2.85) 0.0004

5.01–5.25 69 (26) 1538 (27) 1.55 (1.06 to 2.28) 0.02

2.25–5.00 66 (25) 1279 (22) 1.79 (1.21 to 2.63) 0.003

Less than 2.25 45 (17) 1557 (27) Referent — —

Follow-up (yrs)

Overall* 2.4, 2.5 (0.1–6.2) 2.2, 2.2 (0.0–4.7) — — 0.009

Greater than 3.0 84 (33) 1467 (26) 1.43 (1.04 to 1.98) 0.03

2.2–2.9 48 (19) 1277 (22) 0.94 (0.65 to 1.37) 0.75

1.5–2.1 48 (19) 1168 (20) 1.03 (0.71 to 1.49) 0.88

Less than 1.5 72 (29) 1803 (32) Referent — —

None 9 (3) 86 (2) — — —

Medical encounters (n)

Overall* 25.5, 20.0 (1–126) 20.4, 15.0 (1–324) — — ,0.0001

28 or more 89 (34) 1354 (23) 3.05 (1.99 to 4.67) ,0.0001

16–27 69 (26) 1468 (25) 2.18 (1.41 to 3.39) 0.001

8–15 74 (28) 1632 (28) 2.11 (1.36 to 3.26) 0.001

7 or less 29 (11) 1347 (23) Referent — —

Permanent changes of station, total (n)

Overall* 3.0, 3.0 (0–8) 2.7, 3.0 (0–9) — — 0.002

3 or more 164 (63) 3273 (56) 1.31 (1.01 to 1.69) 0.04

2 or less 97 (37) 2528 (44) Referent — —

Deployments, total (n)

Overall* 0.3, 0.0 (0–4) 0.3, 0.0 (0–7) — — 0.03

1 or more 54 (21) 1530 (26) 0.73 (0.54 to 0.99) 0.05

None 207 (79) 4271 (74) Referent — —

Deployment duration, total (months)

Overall* 4.3, 3.6 (0–18) 5.5, 5.0 (0–40) — — 0.06

5 or more 19 (7) 761 (13) 0.42 (0.16 to 1.08) 0.01

1–4 27 (10) 642 (11) 0.71 (0.28 to 1.76) 0.47

None 215 (82) 4398 (76) Referent — —

Deployment within the year before the index date

Yes 25 (10) 1053 (18) 0.48 (0.31 to 0.72) 0.0005

No 236 (90) 4748 (82) Referent — —

n (%) unless otherwise noted.

*Mean, median (minimum to maximum).
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digestive system; genitourinary system; infectious and
parasitic diseases; mental disorders; respiratory system; skin
and subcutaneous tissue; symptoms, signs, and ill-defined
conditions; and V codes (ORs = 1.28–5.22, P, 0.05, data not
shown). All MDC were associated significantly with recent
HIV seroconversion in both the 2-year and 4-year periods
before HIV diagnosis after adjustment for age, race and years
of service connection (adjusted odds ratio [AOR] = 1.65–3.89,
P , 0.05, Table 3).

In the final multivariate model including only male
military personnel, 7 characteristics were associated the most
with HIV infection (Table 4): single marital status (AOR =
14.37); having any clinical indicator or symptom within
4 years of HIV diagnosis (AOR = 6.22); black race (AOR =
5.88); having any other clinical syndrome within 2 years
of HIV diagnosis (AOR = 3.31); any mental disorder within
4 years of HIV diagnosis (AOR = 3.04); longer service
connection (AOR = 1.69); and increasing age (AOR = 1.12).

After HIV Diagnosis
Overall cases sought more care after diagnosis (mean

visits, 48.9 versus 19.4) especially in the first year after diagnosis
(P , 0.05). Higher overall health care seeking remained signi-
ficant among cases after removing encounters where the primary
diagnosis was HIV (mean, 35.7 visits, P , 0.05).

The odds of STI diagnosis was higher among male cases
than controls (cases 88 of 261 [34%], controls 617 of 5801
[11%]; OR = 4.27, 95% CL = 3.26 to 5.60). After stratification
for pre-HIV history of STI, the odds of a STI post-HIV diagnosis
remained higher among cases; (ORs: 3.14–4.15, Table 5; odds
ratio, Mantel Haenszel [ORM-H] = 4.10, 95% CL = 3.12 to 5.40).
The earliest STI was diagnosed between 0 and 42 months after
HIV diagnosis (median, 8.2, IQR, 3.4–21.9). The odds of
a mental disorder after HIV diagnosis was higher among male
cases than controls (cases, 98 of 261 [37%]; controls, 594 of 5801
(10%); OR = 5.27, 95% CL = 4.01 to 6.92). After stratification
for pre-HIV history of mental disorder, the odds of a mental dis-
order post-HIV diagnosis remained higher among cases (ORs =
4.42–5.14, Table 5; ORM-H = 4.98, 95% CL = 3.77 to 6.58).

Forty-seven (18%) cases were hospitalized at least once
after HIV diagnosis. Hospitalized cases had a higher number
of visits before HIV diagnosis than non-hospitalized cases
(mean, 34.5 versus 23.5; P = 0.001). More than 75% of
primary diagnoses belonged to 4 disease groups: mental
disorders, infectious diseases, digestive diseases, and re-
spiratory diseases (see Appendix 2, Supplemental Digital
Content 2, http://links.lww.com/QAI/A130). More than half
of first hospitalizations (64%) occurred within the first year
after diagnosis (mean 11.6 months, median 5.8 months).
Eighty-one percent of infectious disease admissions and 71%
of mental health hospitalizations occurred within the first year
of diagnosis (mean months, 8.6 and 8.8, median months, 3.0
and 5.1, respectively). The top 3 diagnoses in the mental
disorders category were due to depression.

DISCUSSION
Our primary goal was to compare medical diagnoses

among HIV-infected and uninfected military personnel and to

identify conditions that may aid in earlier diagnosis of HIV.
Although all medical diagnosis clusters were associated
significantly with recent HIV diagnosis, in multivariate
analysis 3 clusters (clinical indicators or symptoms suggestive
of an acute retroviral syndrome, mental disorders, and other
non-indicator clinical syndromes up to 2 years before HIV
diagnosis) and 4 nonclinical characteristics (single marital
status, black race, higher age, and longer service connection)
were associated with recent diagnosis. HIV-infected military
personnel had 3-fold to 6-fold greater odds than uninfected
personnel of having clinical indicators or symptoms, mental
disorders, and other clinical syndromes preceding HIV
diagnosis. This suggests that increased attention to clinical
factors and mental disorders may aid current HIV screening
efforts leading to earlier diagnosis. It may also provide a
window of opportunity for targeted prevention messages.
Furthermore, although the US military HIV prevalence is
lower than the CDC guideline threshold of .0.1% for opt-out
screening in health care settings, our data and reports of
increasing HIV incidence among US Army military personnel
since 2004 suggest that targeted HIV testing within the force
testing interval may be indicated for males seeking care for
clinical symptoms or mental health complaints, even in this
highly HIV screened population.14,15,34

Earlier detection of HIV infection may curtail risk
behaviors associated with HIV transmission through counsel-
ing. Some cohort studies have shown that an awareness of HIV
infection decreased unprotected sex, other risk behaviors, and
STIs compared with those with a negative HIV test or those
not aware of their HIV infection.35 HIV-infected military
personnel are counseled against unprotected consensual sex
and are required to notify sexual partners of their infection
status.21,36 However, HIV-infected Soldiers and Airmen in
this study continued to have higher odds of STIs after HIV
diagnosis than uninfected military personnel. Additionally,
having a history of STI before HIV diagnosis was associated
with STIs post-HIV diagnosis. Given the approximately
9-month median time frame to the earliest STI diagnosis after
HIV infection it is likely these diagnoses were not due mainly
to co-infections at time of HIV diagnosis. Although increased
monitoring may have impacted this result, it suggests
opportunities for antecedent prevention messages.

Eighteen percent of male HIV-infected military person-
nel had at least 1 hospitalization. This is lower than other
studies in the US that evaluated hospitalizations in the post-
highly active antiretroviral therapy (HAART) era. Utilization
of inpatient services in these studies varied from 21% to
34%.37–39 Although the racial makeup of hospitalized cases in
our study was similar to these studies, our cases were younger
(mean, 29.6 years) which may explain our lower rate. Older
age was associated with higher number of hospitalizations in
one study which followed a US military cohort of HIV-
infected individuals.39 Additionally, interval HIV-screening
promotes earlier diagnosis as evidenced by high CD4 cell
counts at diagnosis.40

Similar to studies in both civilian and military popula-
tions, infectious diseases and mental disorders were the
primary reasons for hospitalization. In these studies, hospi-
talization occurred due to a variety of AIDS-defining illness
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TABLE 3. Occurrence of Medical Diagnoses in 2 Periods Before HIV Diagnosis or Study Selection Among 261 Male Active Duty
Army and Air Force HIV-Infected and 5801 HIV 1–Uninfected Military Personnel

Medical Diagnosis

Cluster

In up to 2 Years Before HIV Diagnosis In up to 4 Years Before HIV Diagnosis

Case Control

Unadjusted Odds

Ratio†, (95% CL)

Adjusted Odds

Ratio‡, (95% CL) Case Control

Unadjusted Odds

Ratio†, (95% CL)

Adjusted Odds

Ratio‡, (95% CL)

Any STI§ 34 (13) 309 (5) 2.66 (1.82 to 3.89) 1.67 (1.09 to 2.57) 46 (18) 442 (8) 2.59 (1.86 to 3.62) 1.72 (1.19 to 2.49)

Urethral discharge or

urethritis or

venereal disease or

orchitis and

epididymitis

21 (8) 195 (3) — — 28 (11) 276 (5) —

Otherk 7 (3) 172 (3) — — 13 (5) 275 (5) — —

Chlamydia 8 (3) 53 (1) — — 12 (5) 81 (1) — —

Syphilis 2 (1) 4 (0) — — 3 (1) 10 (0) — —

Genital herpes 3 (1) 32 (1) — — 4 (2) 50 (1) — —

Condyloma acuminatum 3 (1) 20 (0) — — 4 (2) 33 (1) — —

Herpes simplex 0 (0) 0 (0) — — 0 (0) 1 (0) — —

Hepatitis B virus 0 (0) 2 (0) — — 2 (1) 5 (0) — —

Gonorrhoea 1 (0) 31 (1) — — 5 (2) 40 (1) — —

Any clinical indicator (CI) or

symptom (Sx){
148 (57) 1755 (30) 3.02 (2.35 to 3.88) 2.67 (2.02 to 3.52) 193 (74) 2447 (42) 3.89 (2.94 to 5.15) 3.30 (2.42 to 4.49)

Pharyngitis 77 (30) 664 (11) — — 112 (43) 1022 (18) — —

Headache 27 (10) 310 (5) — — 43 (16) 470 (8) — —

Rash 25 (10) 242 (4) — — 42 (16) 426 (7) — —

Abdominal pain 24 (9) 317 (5) — — 42 (16) 473 (8) — —

Diarrhea 21 (8) 122 (2) — — 24 (9) 185 (3) — —

Nausea and/or vomiting 18 (7) 159 (3) — — 24 (9) 240 (4) — —

Lymphadenopathy 19 (7) 103 (2) — — 23 (9) 158 (3) — —

Malaise 16 (6) 169 (3) — — 25 (10) 304 (5) — —

Migraine 13 (5) 65 (1) — — 20 (8) 98 (2) — —

Fever 14 (5) 88 (2) — — 19 (7) 129 (2) — —

Blood disorders 10 (4) 36 (1) — — 15 (6) 44 (1) — —

Anal sores 6 (2) 28 (0) — — 9 (3) 35 (1) — —

Pneumonia 5 (2) 84 (1) — — 8 (3) 138 (2) — —

Herpes zoster 2 (1) 12 (0) — — 2 (1) 19 (0) — —

Weight loss 3 (1) 8 (0) — — 4 (2) 12 (0) — —

Peripheral neuropathy 2 (1) 31 (1) — — 7 (3) 48 (1) — —

Any mental disorder (MH)** 29 (11) 297 (5) 2.32 (1.55 to 3.47) 2.53 (1.60 to 4.01) 37 (14) 406 (7) 2.20 (1.53 to 3.15) 2.27 (1.51 to 3.40)

Adjustment disorders 14 (5) 158 (3) — — 19 (7) 223 (4) — —

Depression 12 (5) 139 (2) — — 16 (6) 183 (3) — —

Stress, anxiety 12 (5) 92 (2) — — 18 (7) 119 (2) — —

Substance use 5 (2) 161 (3) — — 8 (3) 207 (4) — —

Any other clinical syndromes (CS)†† 126 (48) 2051 (35) 1.71 (1.33 to 2.19) 2.22 (1.68 to 2.93) 163 (62) 2916 (50) 1.65 (1.27 to 2.13) 1.91 (1.43 to 2.54)

Upper respiratory infection 87 (33) 1583 (27) — — 121 (46) 2254 (39) — —

Unspecified viral infection 55 (21) 454 (8) — — 84 (32) 857 (15) — —

Gastroenteritis/colitis 38 (15) 434 (7) — — 57 (22) 729 (13) — —

Mononucleosis 4 (2) 9 (0) — — 4 (2) 19 (0) — —

Any STI, CI, or Sx 41 (16) 354 (6) 2.89 (2.02 to 4.07) 1.96 (1.32 to 2.89) 52 (20) 484 (8) 2.73 (1.99 to 3.76) 1.91 (1.34 to 2.71)

Any STI or MH 57 (22) 585 (10) 2.49 (1.84 to 3.38) 1.93 (1.36 to 2.72) 74 (28) 805 (10) 2.46 (1.86 to 3.25) 1.93 (1.42 to 2.63)

Any STI, CI, Sx, or MH 62 (24) 624 (11) 2.59 (1.92 to 3.48) 2.04 (1.46 to 2.85) 78 (30) 841 (15) 2.51 (1.91 to 3.31) 2.00 (1.48 to 2.72)

Any STI, CI, Sx, MH, CS 196 (75) 3106 (54) 2.62 (1.97 to 3.48) 2.59 (1.90 to 3.53) 230 (88) 3959 (68) 3.45 (2.36 to 5.04) 3.21 (2.13 to 4.86)

n (%) unless otherwise noted. 2-sided P values for odds ratios were ,0.001.

*For cases with last HIV-negative date available (n = 50), medical encounters that occurred between the last HIV negative and first-positive HIV test were considered.

†Unadjusted odds ratio, referent group is those without evidence of condition.

‡Age and race adjusted odds ratio, only military personnel with more than 2 years of service connection included (224 cases, 4384 controls); race was unknown for 116 Soldiers and

Airmen.

§Any of the following were considered: venereal disease, urethral discharge, urethritis, vaginitis, orchitis and epididymitis, syphilis, hepatitis B virus, genital herpes, Condyloma

acuminatum, Chlamydia.
k‘‘Other’’ included cytomegalic inclusion disease, viral warts, Trichomonas, Molluscum contagiosum.

{Indicators and symptoms reported in literature and that were diagnosed among HIV-infected military personnel.

**Substance use was excluded since it was not associated with HIV infection.

††Diagnoses that commonly occurred among cases in statistically significant disease groups.
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and infections such as pneumonia or methicillin-resistant
Staphylococcus aureus, gastrointestinal diseases such as
pancreatitis and mental disorders, and primarily major
depressive disorder or substance use–related diagnoses.37,39

HIV viral load, CD4 cell counts, and use of HAART were
associated with the type of hospitalization and rate of
hospitalization. The infectious diseases that made up the
primary reasons for hospitalization in our study were non-
AIDS–related and suggest that HIV-infected Soldiers and
Airmen were not late presenters for HIV medical care.
Outpatient medical utilization for ICD9 primary diagnoses

other than HIV was significantly greater postdiagnosis. A
similar finding was apparent in a recent case–control study of
mild asthma among Navy recruits.41 Implications for resourc-
ing treatment facilities and costs merit further investigation.

We found single marital status, black race, male gender,
older age, and longer service connection were associated with
HIV seroconversion. These findings are consistent with trends
of the HIVepidemic in the US Army since the mid-1980s.42,43

Although we did not evaluate the effect of length of active duty
service history on HIV acquisition, time in service may be
associated with HIV seroconversion. Infected military

TABLE 4. Characteristics Retained in a Multivariate Model That Were Most Associated With HIV Infection*

Characteristic b Standard Error Odds Ratio 95% CL P

Race

Black 1.77 0.3289 5.88 (3.09 to 11.21) ,0.0001

Nonblack — — 1.00 — —

Age (per year increase) 0.11 0.0274 1.12 (1.06 to 1.18) ,0.0001

Marital status

Single 2.66 0.3941 14.37 (6.64 to 31.13) ,0.0001

Nonsingle — — 1.00 — —

Service connection (per year increase) 0.52 0.1864 1.69 (1.17 to 2.43) 0.005

Presence of any clinical indicator or symptom up to 4 years before HIV diagnosis 1.83 0.4122 6.22 (2.77 to 13.96) ,0.0001

Presence of any mental disorder up to 4 years before HIV diagnosis 1.11 0.4480 3.04 (1.26 to 7.32) 0.013

Presence of any other clinical syndromes up to 2 years before HIV diagnosis 1.20 0.3376 3.31 (1.71 to 6.41) 0.0004

Intercept 213.14 0.34 — — —

*The Hosmer–Lemeshow chi-square statistic of 6.73, with 8 degrees of freedom, and a P-value of 0.57 indicated the null hypothesis that the data fit the final model was accepted.

TABLE 5. Sexually Transmitted Infections and Mental Disorders by HIV Infection Status in Up to 4 Years After HIV Diagnosis
Among 261 Male Active Duty Army and Air Force HIV-Infected and 5801 HIV-Uninfected Military Personnel

Case Control Odds Ratio* (95% CL) Case Control Odds Ratio* (95% CL)

Preindex history of STI (case = 46, control = 442) No preindex history of STI (case = 215, control = 5359)

Any postdiagnosis STI† 22 (48) 100 (23) 3.14 (1.69 to 5.83) 66 (31) 517 (10) 4.15 (3.06 to 5.62)

Herpes simplex 0 (0) 0 (0) — — 2 (1) 3 (0) — —

Other† 10 (22) 28 (6) — — 19 (9) 238 (4) — —

Urethral discharge or urethritis
or venereal disease or
orchitis and epididymitis

4 (9) 52 (12) — — 22 (10) 194 (4) — —

Syphilis 5 (11) 3 (1) — — 16 (7) 0 (0) — —

Hepatitis B virus 4 (9) 0 (0) — — 4 (2) 2 (0) — —

Genital herpes 2 (4) 18 (4) — — 11 (5) 50 (1) — —

Gonorrhoea 0 (0) 8 (2) — — 5 (2) 18 (0) — —

Condyloma acuminatum 9 (20) 7 (2) — — 12 (6) 34 (1) — —

Chlamydia 2 (4) 11 (2) — — 7 (3) 42 (1) — —

Preindex history of mental disorder
(case = 37, control = 406)

No preindex history of mental
disorder (case = 224, control = 5395)

Any postdiagnosis mental disorder 25 (68) 130 (32) 4.42 (2.16 to 9.08) 73 (33) 464 (9) 5.14 (3.83 to 6.90)

Adjustment disorders 17 (46) 64 (16) — — 54 (24) 267 (5) — —

Depression 18 (49) 86 (21) — — 37 (17) 210 (4) — —

Stress, anxiety 12 (32) 41 (10) — — 19 (8) 184 (3) — —

Substance use 6 (16) 33 (8) — — 10 (4) 210 (4) — —

n (%) unless otherwise indicated.

*Unadjusted odds ratio, referent group is those without evidence of condition; any of the following were considered: venereal disease, urethral discharge, urethritis, vaginitis, orchitis

and epididymitis, syphilis, HBV, genital herpes, Condyloma acuminatum, Chlamydia, gonorrhoea.

†‘‘Other’’ included cytomegalic inclusion disease, viral warts, Trichomonas, Molluscum contagiosum.
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personnel had longer service connection in our study and
higher HIV seroconversions have been reported among those
with 3 or more years of service.19

There are limitations to our study. We were unable to
reliably assess women cases, Hispanic race, or ethnicity as our
population has very few women cases, and race or ethnicity
were aggregated for fewer population numbers. We evaluated
archived records of medical encounters with commonly used
nosology. The ICD-9-CM codes were not validated with
medical chart reviews and therefore may not reflect actual
diagnoses or capture encounters in locations where diagnostic
coding does not occur. The association between both indicator
and nonindicator MDC and HIV infection is limited by the
absence of laboratory confirmation and potential lack of
specificity of these diagnoses as representing clinically
apparent acute retroviral illnesses. However, this limitation
is mitigated by laboratory-confirmed HIV infection that
followed these events. It is possible that providers might have
selectively coded HIV-related visits using non-specific di-
agnostic coding to maintain patient confidentiality with respect
to HIV infection status. This possibility, and any potential
impact, could not be evaluated.

In conclusion, HIV-infected Soldiers and Airmen
frequently sought health care for symptoms suggestive of
acute or early stage HIV infection and mental disorders in the
2–4 years preceding HIV diagnosis. Although validation of
these findings is necessary in site-specific prospective studies
which incorporate behavioral risk factors and cost-benefit
analysis of point-of-care HIV testing, increased attention by
health care providers to the mental health and care-seeking
patterns in their military patients may increase earlier detection
of HIV infection, reduce ongoing HIV transmission, and
facilitate earlier access to antiretroviral therapy. STI rates
increased after HIV diagnosis, which implies increased risk
behavior or increased susceptibility. Further study is needed in
this population to determine the impact of HIV infection on
subsequent STI risk.
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