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Abstract

Men who have sex with men (MSM) with bacterial sexually transmitted diseases (STDs) are at elevated risk for HIV
infection, but often do not test for HIV at time of STD diagnosis. We instituted and evaluated a program promoting
HIV testing through STD partner services (PS). In May 2012, health departments in Washington State modified STD
PS programs with the objective of providing PS to all MSM with early syphilis, gonorrhea, or chlamydial infection
and ensuring that those without a prior HIV diagnosis tested for HIV infection. We used chi-square tests and logistic
and log-binomial regression to compare the percentage of MSM who received PS, HIV tested, and were newly HIV
diagnosed before (January 1, 2010 to April 30, 2012) and during the revised program (May 1, 2012 to August 31,
2014). Among MSM without a prior HIV diagnosis, 2008 (62%) of 3253 preintervention and 3712 (76%) of 4880
during the intervention received PS ( p < 0.001). HIV testing among PS recipients increased from 63% to 91%
( p < 0.001). PS recipients were more likely to be newly HIV diagnosed than nonrecipients during the preintervention
(2.5% vs. 0.93%, p = 0.002) and intervention periods (2.4% vs. 1.4%, p = 0.050). The percentage of MSM with newly
diagnosed HIV infection who had a concurrent STD diagnosis increased from 6.6% to 13% statewide ( p < 0.0001).
Among all MSM with bacterial STDs, 61 (1.9%) preintervention and 104 (2.1%) during the intervention were newly
diagnosed with HIV infection (adjusted relative risk = 1.34, p = 0.07). In conclusion, promoting HIV testing through
STD PS is feasible and increases HIV testing among MSM. Our findings suggest that integrating HIV testing
promotion into STD PS may increase HIV case finding.

Introduction

Case finding and treatment are core components of
the US National HIV/AIDS Strategy.1 The US HIV

epidemic is concentrated in men who have sex with men
(MSM), a group that includes *2–3% of the US population,
but experiences 68% of all HIV infections in the United
States.2 An estimated 15% of HIV-infected MSM in the
United States are thought to be undiagnosed3 and therefore
unable to change behaviors or receive antiretroviral therapy
to reduce morbidity and ongoing transmission.4,5 Identifying
these men and ensuring their successful receipt of medical
care is a national HIV prevention priority. How best to
identify undiagnosed MSM living with HIV is unknown.

Diagnosis with a sexually transmitted disease (STD), partic-
ularly syphilis, is perhaps the most consistent risk factor for

testing HIV positive and future HIV acquisition.6–8 As a result,
the US Centers for Disease Control and Prevention (CDC) rec-
ommend that all persons who seek evaluation and treatment for
STDs should be screened for HIV infection.9 Despite this, cli-
nicians only HIV test approximately half of persons treated for
gonorrhea in the United States, even among MSM,10 and in-
surance claims data suggest that an even smaller proportion of all
persons screened for STDs receive an HIV test.11,12 HIV testing
at the time of STD screening or treatment is more common at
STD and sexual health clinics10,13,14 and less common in
emergent care settings and rural areas, where written informed
consent or opt-in testing is required, or when the provider con-
siders the patient to be at low risk or to have tested too recent-
ly.10,11,15,16

STD partner services (PS) present an opportunity to ensure
that persons diagnosed with STDs receive recommended HIV
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testing regardless of the practices of the diagnosing or treating
provider and, therefore, may be one means for identifying
MSM with undiagnosed HIV infection. However, at present,
few public health departments provide PS to persons with
STDs other than syphilis and HIV,17 and HIV testing is not a
specific, consistently measured objective of PS. In May 2012,
Washington State initiated a policy to provide STD PS to all
MSM with early syphilis, gonorrhea, and chlamydial infection.
Part of this effort was a specific focus on ensuring that all MSM
diagnosed with these STDs (index cases) and their sex partners
tested for HIV infection. In this study, we present an evaluation
of this program’s effects on delivery of PS, HIV testing, and
HIV case finding among index cases.

Materials and Methods

STD case reporting

Medical providers in Washington State are legally required
to complete a case report form for each person they diagnose
with syphilis, gonorrhea, or chlamydial infection. This form
includes gender of sex partners, allowing health departments to
identify MSM for potential intervention. Clinical laboratories
are also required to report these infections, and public health
staff routinely follow up on laboratory-reported cases that do
not have associated provider-initiated case reports. In these
cases, public health staff complete case reports using infor-
mation from medical record reviews or conversations with
providers’ offices.

PS intervention

In May 2012, health departments in Washington State re-
vised STD PS programs to provide PS to all MSM with early
syphilis (primary, secondary, or early latent), gonorrhea, or
chlamydial infection. This effort sought to ensure that all
MSM and sex partners without a prior HIV diagnosis were
tested for HIV infection before closure of the index case.
During PS interviews, disease intervention specialists (DIS,
the public health workers who provide PS) routinely asked
cases whether they had ever had an HIV test, ever tested HIV
positive, and whether they had tested for HIV infection at the
time of their STD diagnosis or treatment.

If a case reported being HIV negative or not knowing his
HIV status and had not tested for HIV infection at the time of
his STD diagnosis or treatment, DIS attempted to ensure that
he received an HIV test before closing the case. Depending
on health department capacity, HIV testing facilities avail-
able to the case, and case preference, HIV testing was pro-
vided directly by DIS at a public health STD clinic, other
health department facility, or through a field visit or indi-
rectly by referral back to the diagnosing provider, to another
healthcare provider, or to a local HIV testing site. If testing
could not otherwise be arranged, DIS offered to mail cases a
home HIV test (OraQuick� In-Home HIV Test or Home
Access� HIV-1 Test System). DIS attempted to follow up
with cases or providers to confirm that HIV testing occurred
and learn case’s test results. In addition, as part of this inter-
vention, DIS promoted HIV testing at the time of STD diag-
nosis or treatment when interacting with staff at diagnosing
facilities (e.g., when following up with providers to complete
case reports) to increase the likelihood that index cases would
be tested for HIV infection before the PS interview.

Before the intervention, all local health jurisdictions prior-
itized STD cases for PS when diagnosing providers requested
assistance with partner management using the case report
form.18 Other priorities varied by jurisdiction, and there was no
specific effort to promote HIV testing as part of PS.

Data sources

We used matched HIV and STD surveillance/PS data from
Washington State from January 1, 2010, through October 20,
2014. STD surveillance and PS data are routinely matched
with HIV surveillance data from the Enhanced HIV/AIDS
Reporting System (eHARS) through a two-step process.
First, an automated probabilistic matching algorithm based
on legal and alias names, date of birth, and sex is run weekly.
Second, Washington State Department of Health staff con-
duct a monthly manual review of STD cases not matched to
eHARS but with an indication of HIV infection in STD
surveillance or PS data (e.g., case reports living with HIV).

Population

MSM with early syphilis, gonorrhea, or chlamydial in-
fection who had not previously been diagnosed with HIV
infection were included in this analysis. We defined MSM as
men who reported sex with men in the last year during STD
PS interviews, whose provider indicated male sex partners on
the STD case report, or who were diagnosed with rectal
gonorrhea or rectal chlamydial infection. To include only
MSM without prior HIV diagnoses in this analysis, we ex-
cluded men whose HIV diagnosis date in eHARS preceded
the date of their STD diagnosis or who self-reported a prior
HIV diagnosis during PS interviews.

HIV testing and diagnosis outcomes

We defined MSM STD cases as having tested for HIV
infection at the time of STD diagnosis if they tested within
14 days before the STD diagnosis, at the time of STD diag-
nosis or treatment, or as a result of PS. Similarly, MSM were
determined to have been newly diagnosed with HIV infection
at the time of STD diagnosis if they tested newly positive at
the time of diagnosis or treatment or as a result of PS. HIV
testing and new diagnoses were ascertained by one of the
following methods: case self-report during PS interview,
medical record review by DIS, or an HIV diagnosis date in
eHARS during the relevant time period.

A Public Health—Seattle & King County DIS conducted
periodic manual reviews of STD cases whose records sug-
gested that they were newly diagnosed with HIV infection at
the time of STD diagnosis to confirm HIV diagnoses and
whether the HIV diagnosis occurred before, concurrent with,
as a result of, or if it was unrelated to the STD diagnosis. In
evaluating the effect of PS on HIV case finding, we included
only new HIV diagnoses that HIV tested at the time of STD
diagnosis or treatment or as a consequence of receiving STD
PS. Persons diagnosed with an STD after their HIV diagnosis
were excluded.

Statistical analysis

We examined the effects of promoting HIV testing through
STD PS using a pre/postanalysis comparing MSM diagnosed
with bacterial STDs before the initiation of the intervention
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(preintervention period = January 2010–April 2012) and during
the initial intervention period (May 2012–August 2014). The
preintervention period was selected to be equal in duration to
the intervention period.

The numbers of reported STD cases overall and by each
STD type (defined by pathogen and anatomic site of infection)
were compared between the two periods using incidence rate
ratios. The proportion of PS recipients who were tested for
HIV infection, the proportion of all cases newly diagnosed
with HIV infection, and the proportion of HIV-tested persons
who were newly diagnosed, as well as the distribution of cases
by county of residence and diagnosing provider type, were
compared between the two periods using Pearson’s chi-square
tests. HIV/STD specialty providers were defined as an STD
clinic, HIV/STD testing program, or medical provider spe-
cializing in HIV or STD care or MSM health.

Multivariable analyses to adjust for differences in diagnos-
ing provider type, county of residence, and STD type between
the two periods were conducted using log-binomial regression
for the proportion HIV tested and Poisson regression offset by
HIV incidence among MSM in Washington State per quarter
for the proportion newly HIV diagnosed. This offset adjusted
for temporal trends in HIV incidence.

HIV incidence for each 3-month period was calculated by
dividing the number of new HIV cases reported among MSM
in eHARS by an estimate of the population of HIV-
uninfected MSM in Washington State during the quarter. An
annual estimate of the number of HIV-uninfected MSM was
calculated as 5.4% (the midpoint between reporting ever
having sex with men and reporting sex with men in the past 5
years19) of the intercensal estimate of the number of men
aged 15 or older in Washington State in that year minus the
number of MSM known to be living with HIV from eHARS.
This population estimate was then divided by four for quar-
terly incidence estimates.

We also compared (1) the proportion of STD cases tested for
HIV infection stratified by jurisdiction and provider type and (2)
the number of new HIV diagnoses and proportion of STD cases
newly HIV diagnosed between the two periods stratified by STD
type. During the intervention period, the proportion of cases
tested for and newly diagnosed with HIV infection was stratified
by whether testing occurred before or after DIS intervention.

Gonorrhea diagnoses among men who have
sex with women only

Beginning in May 2012, cases of gonorrhea reported among
men who have sex with women only or whose gender of sex
partners was unknown (MSW) without a prior HIV diagnosis
were also prioritized for PS and HIV testing. We hypothesized
that these cases might include MSM who were not being re-
ported as such by the diagnosing provider and therefore might
be a source of undiagnosed HIV infection. As part of routine
monitoring and evaluation, prioritization of these cases was
discontinued in January 2014 after public health officials de-
termined that the effort had been ineffective. We compared
receipt of PS and HIV testing at the time of STD diagnosis or
treatment between preintervention (September 2010–April
2012) and intervention periods (May 2012–December 2013) of
equal duration using Pearson’s chi-square tests.

Analyses were conducted using SAS 9.3 (SAS Institute,
Cary, NC) and Stata 11.0 (Stata Corp, College Station, TX).

Because these analyses were conducted as part of public
health program activities, this was not considered human
subjects research.

Results

From January 1, 2010 through August 31, 2014, a total of
8133 cases of early syphilis, gonorrhea, or chlamydial infection
were diagnosed among MSM without a prior HIV diagnosis in
Washington State. Table 1 presents characteristics of these cases
stratified by preintervention (n = 3253) or intervention period
(n = 4880). The number of reported STD cases increased during
the intervention, with particular increases observed among ex-
tragenital STDs (rectal or pharyngeal gonorrhea or chlamydial
infection; p < 0.001). About two-thirds of cases were diagnosed
in King County, which includes Seattle, the urban center of the
state, where infections were more likely to be diagnosed by an
HIV/STD specialty provider than in other jurisdictions (74% vs.
17%, respectively; p < 0.0001).

Delivery of PS

The proportion of MSM diagnosed with an STD and without
a prior HIV diagnosis who received PS increased from 62% in
the preintervention period to 76% in the intervention period
( p < 0.001, Table 2). Delivery of PS increased concurrent with
the intervention for all STD types excluding early syphilis,
which has been prioritized for PS historically and had delivery
rates near 90% during both periods (Table 2).

HIV testing at time of STD diagnosis or treatment

Implementation of the intervention was associated with an
increase in HIV testing among MSM without a prior HIV di-
agnosis who received PS (63–91%, p < 0.001; Table 2). Figure 1
depicts the percent of HIV-negative/unknown MSM diagnosed
with bacterial STDs who were tested for HIV infection at the
time of STD diagnosis or treatment in the preintervention versus
intervention periods, stratified by jurisdiction (King County vs.
other Washington) and provider type (HIV/STD specialty pro-
vider vs. other). Significant increases in HIV testing were ob-
served across all strata ( p < 0.0001 for all); however, specialty
providers were more likely to test MSM for HIV infection at the
time of STD diagnosis or treatment before and during the in-
tervention periods ( p < 0.001). Similarly, the intervention was
associated with significant increases in HIV testing within each
STD type, although HIV testing during the preintervention
period occurred more commonly with early syphilis and
extragenital infections, which are more likely to be diag-
nosed by specialty providers (Table 2).

In multivariable analyses, the increase in HIV testing
among PS recipients associated with the intervention re-
mained significant when adjusting for provider type, county
of residence, and STD type ( p < 0.001). During the inter-
vention period, 91% of PS recipients who tested for HIV
infection tested before the initial PS interview and 9% tested
after. These proportions remained consistent throughout the
intervention period (data not shown). MSM diagnosed with
STDs by specialty providers were significantly more likely to
have tested before PS interview than those diagnosed by other
providers (97% vs. 79%, p < 0.0001).
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HIV case finding

The number of MSM with bacterial STDs newly diagnosed
with HIV infection increased from 61 during the preintervention
period to 104 during the intervention period; however, the
proportion of all STD cases diagnosed with HIV infection did
not increase significantly [1.9% preintervention to 2.1% during;
relative risk (RR) = 1.14, 95% confidence interval (CI) 0.83–
1.56; p = 0.42; Table 2]. In a multivariable analysis adjusting for
provider type, county of residence, STD type, and temporal
trends in HIV incidence, the intervention was associated with a
1.34-fold increase in the proportion of STD cases newly diag-
nosed with HIV infection (adjusted RR = 1.34, 95% CI 0.97–
1.83; p = 0.07). In addition, the proportion of new HIV diag-
noses among MSM in Washington State concurrently diagnosed
with an STD increased from 6.6% (61/930) preintervention to
13% (104/797) in the intervention period (RR = 1.99, 95% CI
1.47–2.69; p < 0.0001).

Stratified by STD type, the proportion of STD cases newly
diagnosed with HIV infection increased slightly among men
diagnosed with early syphilis, rectal gonorrhea, or urethral
gonorrhea; was stable among men diagnosed with pharyngeal
gonorrhea or urethral chlamydial infection; and decreased

among men diagnosed with rectal chlamydial infection or
pharyngeal chlamydial infection. However, none of these
differences was statistically significant (Table 2 and Fig. 2).
Only six STD cases, who HIV tested after the initial PS in-
terview, were newly diagnosed with HIV infection during the
intervention period. Of these six cases, five had been diag-
nosed with urethral gonorrhea and one with early syphilis,
and five were diagnosed by nonspecialty providers.

Intervention effects among MSW with gonorrhea

From September 1, 2010 through December 31, 2013, a
total of 3057 cases of gonorrhea were reported among MSW
without a prior HIV diagnosis in Washington State. The
proportion of MSW gonorrhea cases who received PS in-
creased from 48% (594/1250) preintervention to 58% (1048/
1807) during the intervention ( p < 0.0001). Among PS re-
cipients, HIV testing at the time of STD diagnosis or treat-
ment increased from 27% (160/594) to 71% (740/1048)
( p < 0.0001). During the intervention period, 60% of PS re-
cipients who tested for HIV infection tested before the initial
PS interview and 40% tested after. However, no cases were

Table 1. Characteristics of 8133 Cases of Bacterial STDs Diagnosed Among MSM Without

a Prior HIV Diagnosis in Washington State, January 2010–August 2014

Characteristic

Preintervention, N (%) Intervention, N (%)

pJanuary 2010–April 2012 May 2012–August 2014

Total cases in MSM 3253 (–) 4880 (–) <0.0001
Sexually transmitted disease

Early syphilis (primary, secondary, early latent) 347 (11) 448 (9) 0.0003
Rectal gonorrhea 413 (13) 758 (16) <0.0001
Urethral gonorrhea 857 (26) 1130 (23) <0.0001
Pharyngeal gonorrhea 484 (15) 1047 (21) <0.0001
Rectal chlamydial infection 561 (17) 1265 (26) <0.0001
Urethral chlamydial infection 1121 (35) 1245 (26) 0.0108
Pharyngeal chlamydial infection 95 (3) 282 (6) <0.0001

King County resident (includes Seattle) 2201 (68) 3440 (70) 0.0067
Diagnosed by HIV/STD specialty providera 1749 (54) 2832 (58) 0.0001

aHIV/STD specialty provider was defined as an STD clinic, HIV/STD testing program, or medical provider specializing in HIV or STD
care or MSM health.

MSM, men who have sex with men; STD, sexually transmitted disease.

Table 2. Partner Services Delivery, HIV Testing, and HIV Case Finding Among MSM
with Bacterial STDs by Intervention Period and STD Type

Interviewed for PS, % Tested for HIV (of interviewed), % Newly HIV diagnosed (of all), %

Preintervention Intervention Preintervention Intervention Preintervention Intervention

Overall 62a 76a 63a 91a 1.9 2.1
Early syphilis 89 91 74a 95a 6.3 6.9
Rectal GC 70a 81a 74a 93a 3.0 3.9
Urethral GC 65a 76a 45a 83a 0.9 1.7
Pharyngeal GC 74b 81b 81a 95a 1.1 1.0
Rectal CT 64a 80a 82a 96a 2.0 1.1
Urethral CT 41a 58a 47a 85a 0.5 0.5
Pharyngeal CT 60b 78b 77b 92b 4.7 2.7

An additional 128 cases of GC or CT were reported without anatomic site of infection, of which 3.1% were newly HIV diagnosed at the
time of STD diagnosis or treatment.

ap < 0.0001; bp < 0.05; otherwise, p > 0.05.
CT, chlamydial infection; GC, gonorrhea; MSM, men who have sex with men; STD, sexually transmitted disease; PS, partner services.
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newly diagnosed with HIV infection among all MSW diag-
nosed with gonorrhea during either the preintervention or
intervention period. Receipt of PS and HIV testing among PS
recipients fell to 48% and 57%, respectively, in the eight
months following discontinuation of the intervention.

Discussion

We found that it was feasible to use case reports to focus
STD PS on MSM and that making HIV testing an explicit
objective of STD PS was associated with an increase in HIV
testing among MSM diagnosed with STDs. This increase was
particularly pronounced among men diagnosed outside of
medical practices that focus specifically on HIV/STD or
MSM health. We also observed an increase in new HIV di-
agnoses among MSM with bacterial STDs during our inter-
vention compared to a historical control period and a trend
toward an increase in the proportion of all STD cases diag-
nosed with HIV infection. Overall, these findings demon-
strate that STD PS can be used to promote HIV testing in a
population at high risk for HIV infection and suggest that this
intervention may increase HIV case finding.

While our findings suggest a potential role for STD PS in
increasing HIV case finding, the ability of other areas to in-
stitute a similar program and the generalizability of our
findings are uncertain. Our intervention required a significant
pre-existing public health STD infrastructure, including STD
case report forms that include information on the gender of
case’s sex partners, routine follow-up by public health staff
regarding laboratory-reported cases without case reports
from providers, and a web-based statewide database that DIS
use for case investigation. These resources, which are not
routinely available throughout the United States, allowed
health departments to identify MSM for PS. Instituting the
intervention we describe in the absence of this infrastructure
would require significant, up-front public health investments.

The characteristics of the HIV epidemic in Washington State
and our area’s clinical infrastructure may have affected our
findings and are important in interpreting our results. We esti-
mate that 94% of all MSM living with HIV in King County, the
urban center of Washington State, are already diagnosed,20 new
diagnoses are declining in MSM,21 and a large proportion of
STD cases diagnosed in MSM are made in clinical settings
designed to serve these men.22 These facts, which represent
successes in HIV/STD prevention and care, make it difficult for
new interventions to identify large numbers of new HIV cases.
In areas where a smaller proportion of MSM living with HIV are
aware of their status, new diagnoses are stable or increasing, or
fewer MSM STD diagnoses occur in specialty clinical settings,
integrating HIV testing into STD PS could be associated with
substantially greater case finding and cost-effectiveness. This
issue requires additional investigation in other parts of the
United States.

We found that STD PS could significantly increase HIV
testing among MSW with bacterial STDs, but that this increase
did not identify new HIV cases. While this experience led us to
discontinue our effort to promote HIV testing among MSW
through STD PS, these findings may be less informative for
other parts of the United States. The HIV epidemic in Wa-
shington State is highly concentrated, with approximately
three-quarters of new diagnoses occurring among MSM.21 Ef-
forts to use STD PS to promote HIV case finding among MSW
could be more effective in areas with larger heterosexual HIV
epidemics or where fewer MSM are open about their sexuality.

This program evaluation has some limitations. First, most
HIV testing and diagnosis occurred before PS interviews, and
it is therefore difficult to distinguish between the effect of
changes in provider or MSM testing behavior (also targeted
by public health intervention) and direct PS delivery. How-
ever, the proportion of MSM receiving HIV testing before PS
did not change over time during the intervention, suggesting
that DIS promoting HIV testing at the time of STD diagnosis

FIG. 1. Effect of partner services intervention on the percentage of MSM with bacterial STDs tested for HIV infection at time of
STD diagnosis or treatment, by provider type and county of residence, among those receiving partner services. HIV/STD. Specialty
providers were defined as STD clinics, HIV/STD testing programs, or medical providers specializing in HIV or STD care or MSM
health. MSM, men who have sex with men; STD, sexually transmitted disease.
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or treatment when interacting with staff at diagnosing facil-
ities did not affect provider behavior. Second, HIV incidence
decreased and STD diagnoses increased during the study
period, possibly affecting the ability to detect an increase in
HIV case finding. In particular, increases in extragenital
testing for gonorrhea and chlamydial infection led to in-
creases in diagnosis of extragenital infections, potentially
increasing the likelihood of concurrent HIV and STD diag-
nosis. Adjusting for temporal trends in HIV incidence and
changes in the distribution of STD types (among other con-
founders) did strengthen the association observed between
the intervention and the proportion of STD cases newly di-

agnosed with HIV infection, but we were unable to adjust for
all potential confounding in this observational analysis using
programmatic data. Finally, ascertainment of testing HIV
negative at the time of STD diagnosis and the timing of HIV
testing with respect to PS delivery (before vs. after PS in-
terview) improved concurrent with the intervention. It is
unlikely that ascertainment of testing newly HIV positive was
affected because we matched STD and HIV surveillance.

In conclusion, despite a high risk for having undiagnosed
HIV infection, MSM with bacterial STDs often do not re-
ceive HIV testing at the time of their STD diagnosis or
treatment. Promoting HIV testing through STD PS is

FIG. 2. Effects of partner services intervention on new HIV diagnoses among MSM with bacterial STDs by pathogen and
anatomic site of infection. (A) Number of new HIV diagnoses. (B) Percentage of STD cases newly diagnosed with HIV infection.
MSM, men who have sex with men; STD, sexually transmitted disease.
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feasible, increases HIV testing among MSM, and may in-
crease HIV case finding in this population.
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