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Abstract

Limited data exist on whether sexual partner notification practices among HIV-infected men,
particularly those who have sex with men (MSM), vary by HIV viral load. We examined factors
associated with complete (all partners) vs. incomplete partner notification in 760 HIV-infected
individuals across the United States, 49% of whom were MSM. Thirty-four percent reported
incomplete partner notification. Incomplete partner notification was more likely among black men,
MSM, and those reporting casual partners and non-condom use. Partner notification practices did
not vary by HIV viral load except among those with casual partners in whom a detectable viral
load was associated with incomplete partner notification. Increased sexual partner notification
among HIV-infected men, especially MSM, is needed.
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Introduction

More than 170,000 individuals living in the United States(US), are unaware that they are
HIV-infected(1). These individuals may not realize that they are at risk of HIV infection
because their sexual partner(s) may not have disclosed their HIV status. This represents an

Corresponding Author: E. Jennifer Edelman, MD, MHS, Yale School of Medicine, General Internal Medicine, PO Box 208093, New
Haven, CT 06520-8088, Phone 203.737.7115, Fax: 203.688.1198, ejennifer.edelman@yale.edu.

Conflicts of Interest: None declared.
This work was presented as a poster presentation at the Society of General Internal Medicine Annual Meeting. April 25th, 2013.

Disclosures: The views expressed in this article are those of the authors and do not necessarily reflect the position or policy of the
National Institute on Alcohol Abuse and Alcoholism, the Department of Veterans Affairs or the Centers for Disease Control and
Prevention.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Edelman et al.

Methods

Page 2

important missed opportunity for 1) these individuals as they do not receive life-prolonging
antiretroviral therapy and 2) public health as those who are not aware of their status are
more likely to engage in risk behaviors than those who are aware of their HIV status(2),
leading to ongoing HIV transmission. To address this, the US Centers for Disease Control
and Prevention (CDC) has recommended routine HIV screening(3) as well as partner
notification with active health department involvement for all individuals newly diagnosed
with HIV infection and those with ongoing risk behaviors among those previously
diagnosed(4). Partner notification allows partners of a patient thus diagnosed (an index
patient) to be notified of their potential exposure to an infection and provided the
appropriate counseling, testing and treatment. Partner notification may occur through several
different approaches, including patient referral, where partners are directly notified by the
index case, provider referral, where partners are notified by a provider or a public health
professional such as a representative of a health department, or combinations of these two
approaches. In the US, partner notification is generally considered a voluntary service with
individual states holding the legal authority for notification and referral of partners of
individuals with HIV(4).

Although data on sexual partner notification practices among HIV-infected patients
receiving HIV care exist(5-10), little is known about whether these practices vary based on
risk of HIV transmission as determined by HIV viral load. Moreover, there is a paucity of
data specifically on the practices among men(11). This is concerning as men who have sex
with men (MSM) are disproportionately impacted by the HIV epidemic and an estimated
44% of MSM are unaware of their HIV status(12, 13). Therefore, using data from a cohort
of HIV-infected men receiving care in the Veterans Affairs Health Care System (VA) in the
US, we sought to 1) describe the prevalence of partner notification practices; 2) examine
whether these practices varied by HIV viral load; and 3) determine factors independently
associated with incomplete partner notification.

We used data on HIV-infected men from the Veterans Aging Cohort Study (VACS), a
longitudinal, multi-site study including patients receiving care through the VA Infectious
Disease Clinics in Manhattan/Brooklyn, New York; Bronx, New York; Pittsburgh,
Pennsylvania; Atlanta, Georgia; Houston, Texas; Baltimore, Maryland; Washington, D.C.;
and Los Angeles, California VA Medical Centers(14, 15). Data sources include electronic
medical records, administrative records and patient surveys. Patients are approached for
potential recruitment with the permission of their providers. There are no specific exclusion
criteria for the VACS. Overall, 9% of approached patients declined participation and the
sample represents 58% of all HIV-infected patients seen in these clinics(15).

For this analysis, we used data collected between 2003 and 2004, the period during which
items regarding partner notification were included in the VACS survey. The analytic sample
was restricted to 1) men; 2) those who reported sexual activity in the prior 12 months; and 3)
had available survey and HIV-1 RNA viral load data.
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The dependent variable was partner notification practices. Patients were asked: Snce you
were diagnosed with HIV, have you told your sexual partners so that they can get tested and
treated as well? Partner notification was considered complete if the patient responded I told
every partner or | had the health department notify my partners for me. Partner notification
was considered incomplete if the patient responded | told some partners, but not all of them;
| did not tell any of them; | tried to notify my partners but could not find them; or | prefer
not to answer this question.

The independent variable of interest was HIV viral load, determined based on HIV-1 RNA
laboratory data collected closest to the date at which the responses regarding partner
notification were obtained. Additional covariates included race/ethnicity, age and education.
Clinical variables included years since HIV diagnosis (which we defined as time from the
first date of CD4, HIV viral load, or enrollment, whichever came first); CD4 count closest to
the survey date; Hepatitis C virus (HCV) status (based on laboratory data and 1CD-9 codes);
depressive symptoms (assessed using the Beck Depression Inventory [BDI]); unhealthy
alcohol use (using an Alcohol Use Disorders Identification Test [AUDIT] score greater than
or equal to 5); and alcohol and drug use disorders (based on ICD-9 codes). Sexual risk
behaviors during the prior 12 months included: casual partners (sex with a partner who was
not known ahead of time); multiple partners (defined as =2 partners in the prior 12 months);
exchange of money or drugs for sex; non-condom use; previous diagnosis with a sexually
transmitted disease; and last sex under the influence of alcohol or drugs.

We conducted descriptive statistics overall and by partner notification practices. We then
used descriptive statistics to compare differences in partner notifications practices by the
presence of an undetectable HIV-1 RNA viral load, defined as <500 copies/mL. Using
Poisson regression, we estimated the relative risk and associated 95% confidence intervals to
determine factors associated with incomplete partner notification. In the adjusted model, we
included variables believed to be clinically relevant and those found to be significant
(p<0.05) in bivariate analyses (unless they were collinear, Spearman coefficient >0.30). We
conducted a sensitivity analysis excluding individuals who declined to answer the question
about partner notification practices. We also examined whether factors associated with
incomplete partner notification varied based on the presence of a casual partner during the
past 12 months. We considered statistical significance to be results with a p<0.05.

Patient Characteristics (Table 1)

Of the 1,525 HIV-infected patients who completed the survey, 765 were excluded as they
were women (n=31), did not report being sexually active (h=505), or had missing survey or
HIV-1 RNA viral load data (n=229). Patients missing data were not substantially different
from patients not missing data. Our final analytic sample included 760 men. Overall,
participants were racially/ethnically diverse (white 22%; black 64%; Hispanic 9%; other
4%) with a mean age of 49 years and 95% with at least a high school education (Table 1).
Fifteen percent of participants were married; 24% divorced; 12% separated; 3% widowed;
30% never married; and 16% living with a partner. Participants had been diagnosed with
HIV for a median of 6 years (inter-quartile range [IQR]=3, 8) and had median CD4 count of
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422 cellssrmm3 (IQR= 282, 589). While the majority of patients were on combination
antiretroviral therapy (93%), only 54% had an undetectable HIV viral load. On average, the
time span between viral load tests and survey dates was approximately two weeks (median
[IQR]= 17 days [5, 34]). Forty-five percent were HCV-coinfected and depressive symptoms
overall were low (median [IQR] BDI score= 3 [0, 7]). Twenty-four percent of participants
met criteria for unhealthy alcohol use, with 18% having an alcohol or drug use disorder.

Partner Notification Practices (Figure 1)

Two hundred and sixty one (34%) of the 760 men met criteria for incomplete partner
notification. While 65% of participants reported that they told every sexual partner about
their HIV status, only 1% involved the health department. A substantial proportion,
therefore, did not meet criteria for complete partner notification: 17% told some partners,
but not all of them; 4% did not tell any partners; 2% tried to notify partners but could not
find them. Eleven percent of participants declined to answer the question. Partner
notification practices did not differ based on the presence or absence of a detectable HIV
viral load (p= 0.65).

Depression and Substance Use by Partner Notification Practices

BDI scores among participants with incomplete partner notification were similar to those
with complete partner notification (median [IQR]= 3[1, 7], vs. 3[0, 7], p=0.74). The
prevalence of unhealthy alcohol use was 28% among those with incomplete and 22% among
those with complete partner notification (p=0.07). Seventeen percent of those with
incomplete partner notification had an alcohol or drug use disorder compared to 21% of
those with complete partner notification (p=0.17).

Sexual Practices and Risk Behaviors by Partner Notification Practices

Forty-nine percent of participants were MSM; this was more common among those who met
criteria for incomplete partner notification compared to those with complete partner
notification (61% vs. 43%, p<0.001). Fifty-eight percent of participants reported engaging in
sexual risk behaviors in the past 12 months. Those with incomplete partner notification were
more likely to report engaging in sexual risk behaviors, including having casual partners (33
vs. 12%, p<0.001), multiple partners (60% vs. 35%, p<0.001), exchanging money or drugs
for sex (17% vs. 7%, p<0.001), non-condom use (26% vs. 17%, p=0.003), and being
diagnosed with an sexually transmitted infection (17% vs. 11%, p=0.03). Those with
incomplete partner notification were more likely to report that their last sexual encounter
occurred under the influence of alcohol or drugs than those with complete partner
notification (22% vs. 17%, p=0.08).

Factors Associated with Incomplete Partner Notification

In unadjusted analyses, MSM, compared to men who reported only having sex with women,
and those who endorsed sexual risk behaviors were more likely to have incomplete partner
notification. Having an undetectable viral load was not associated with partner notification
practices.
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In the adjusted analysis, black men (RR [95% Cl]= 1.39 [1.06, 1.81]), MSM (RR [95% CI]=
1.52 [1.21, 1.92]) and those reporting sexual risk behaviors, including casual partners (RR
[95% CI]=1.80 [1.47, 2.20]) and non-condom use (RR [95% Cl]=1.29 [1.03, 1.62]) were
more likely to have incomplete partner notification. Having an undetectable viral load
remained unassociated with partner notification practices (RR [95%CI]= 1.01 [0.83, 1.23]).

In the sensitivity analysis that excluded those who declined to answer the question regarding
partner notification, neither race/ethnicity nor non-condom use was associated with
incomplete partner notification, though the trends remained similar. A previous diagnosis
with a sexually transmitted infection was associated with incomplete partner notification.
Our findings were otherwise unchanged. When we stratified by those who reported having
casual partners versus not, the presence of an undetectable HIV-1 RNA viral load was not
associated with partner notification practices among those without casual partners (RR
[95%Cl]=1.20[0.93, 1.56]), but was negatively associated with incomplete partner
notification (RR [95%CI]= 0.61 [0.44, 085]) among those with casual partners. In other
words, those with a detectable viral load were less likely to notify partners. Non-condom use
was no longer significantly associated with partner notification practices (RR [95%ClI]=
0.95 [0.69, 1.30]). Findings were otherwise consistent with the main analysis.

Discussion

These data extend the existing literature by examining partner notification practices in a
sample reflecting men from various sites in the US and while considering differences by
HIV viral load. Importantly, as nearly half of our sample are MSM, our findings are highly
relevant given the nature of the current HIV epidemic in the US(13). We found that more
than one third of HIV-infected men failed to meet criteria for complete partner notification.
Partner notification through the health department was exceptionally uncommon. The
relative risk of incomplete partner notification was greater among black men, compared to
white men, and MSM, compared to those who only have sex with women. Individuals with
sexual risk behaviors, specifically casual partners and non-condom use, were less likely to
have complete partner notification. Finally, partner notification practices did not vary based
on the presence of a detectable HIV viral load overall, though among those with casual
partners, those with a detectable HIV-1 RNA viral load were less likely to report complete
partner notification.

Although approximately three in five respondents reported notifying all partners, this still
leaves a substantial proportion of HIV-infected men in the VACS cohort who do not report
notifying all their partners of their exposure to HIV. Importantly, the demographics of the
groups more likely to have incomplete partner notification are similar to those who are
disproportionately impacted by the HIV epidemic (blacks, MSM, sexual risk behaviors).
Further, despite evidence supporting the role of the health department in facilitating partner
notification(5, 16), these resources appear to be underused among patients receiving care in
the VA setting. For example, based on their systematic review of the literature between 1988
and 2004, Passin et. al found that the majority of individuals (55-97%) would be willing to
notify their partners directly if they tested positive for HIV and that there was high
acceptability for partner services, including direct involvement of the health department(5).
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While these data are consistent with our results among a sample of men known to be HIV-
infected, our findings indicate a lack of health department interaction. Moreover, the low
rate of complete partner notification among individuals with a detectable HIV viral load,
especially in the setting of casual partners, is particularly concerning and supports the need
for ongoing prevention efforts for all individuals engaging in risk behaviors.

These findings should be interpreted in the context of several limitations. First, this study
relies on data collected from 2003 to 2004, which may not reflect changes that have
occurred in response to subsequent CDC recommendations(4). The data are valuable as
estimates against which to compare current practices (especially veteran partner
notification). Second, these participants were all receiving care through the VA; referral
patterns to the health department for partner notification may differ in other healthcare
settings. However, the VA has no independent system for conducting partner notification.
Third, participants in the study had been diagnosed with HIV for an average of 6 years,
leading to the potential for recall bias.

Fourth, the partner notification items were asked at a single point in time and focused on
notifications since the time the men were diagnosed with HIV. Accordingly, whether a
patient had a detectable HIV viral load when partners were exposed is unknown. Future
research, with more frequent assessment of partner notification practices and viral load
determination is warranted. Fifth, previous analyses have found that individuals are most
likely to inform main partners of their status(5). We found that partner notification practices
were less likely to be complete in the setting of a detectable viral load among those with
recent casual partners. Our survey asked about relationships during the past 12 months,
which may not accurately classify all the partners the participant has had since the time of
their HIV diagnosis. Sixth, we are unable to account for the fact that some participants may
have known the status of their partners. However, 45% of participants reported that since
they were diagnosed with HIV, they have had sex with a person with HIV or a sexually
transmitted disease. Therefore, we can assume that for many participants, partner
notification would be highly relevant. Moreover, bidirectional partner notification remains
important given the risk of transmission of different HIV viral strains. Seventh, as these data
are based on self-report, they are subject to social desirability bias. Lastly, due to the sample
size, we may have been underpowered to detect existing differences.

These limitations notwithstanding, these data support the need for interventions to optimize
partner notification. Strategies, such as integrating public health authorities into clinical
settings, have demonstrated favorable outcomes(9, 17). Novel approaches tailored to the
specific needs of vulnerable populations, such as black MSM who engage in risk behaviors,
are needed(18). Future studies examining system and provider-level factors contributing to
low rates of partner notification and trends across different HIV treatment eras are
warranted.

Conclusions

In summary, HIV-infected patients commonly report low rates of notification of their sexual
partners. Interventions to optimize partner notification, especially among MSM, are
desperately needed as an essential step towards curbing the HIV epidemic.
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