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Objective: To explore whether heterosexual bridging among
syphilis-positive men who have sex with men (MSM)
contributes to increased infection rates among adolescent
women in Baltimore City, Maryland.
Methods: Interview data for patients with primary, second-
ary and early-latent syphilis from January 2001 to July 2005
were linked with their corresponding field records for named
exposed contacts to assess prevalence of male bisexual
activity and risk profiles of potential male bisexual bridgers
and their female sex partners.
Results: None of the women with syphilis reported having
known heterosexual relationships with a bisexual man.
However, 3.9% and 11.0% of the male sex partners of
adolescent females and women aged .25 years with
syphilis, respectively, self-reported as MSM or named male
sex partners. Likewise, 10.3% of syphilis-positive MSM
named female sex partners and 3.0% of syphilis-positive
men who did not self-identify as MSM named both male and
female sex partners.
Conclusions: Sexual network links exist between syphilis-
positive MSM and heterosexual women, but the extent of
bisexual behaviour among men is not detectable by self-
identification and disclosure to female sex partners.

S
ince the mid-1990s syphilis rates in Baltimore City,
Maryland, USA, have declined sharply. However,
increases in early syphilis cases reported in recent years

imply that a new epidemic may be emerging among men who
have sex with men (MSM) and adolescent females.1 Such
findings have raised questions about what additional
prevention and control strategies are needed, and whether
the recent outbreaks among these populations are linked.

Studies measuring the prevalence of bisexual behaviour
among HIV-positive MSM suggest that at least a small
proportion of heterosexual transmission is due to sexual
network links between MSM and heterosexual women.2–5

Further, they show that many bisexual men do not self-
identify as such and thus may not be readily targeted for
intervention. Although much media attention has been given
to men on the ‘‘down low’’ (ie those who identify as
heterosexual, but also have male partners), undisclosed
bisexuality is also true of other MSM.6 7 This report explores
whether heterosexual bridging among syphilis-positive
MSM, regardless of sexual self-identity, contributes to
increased infection rates in young women.

METHODS
Baltimore Syphilis Surveillance System data are collected by
disease intervention specialists who conduct field investigations
and interviews for index cases and infected partners. They
record an extensive history, including demographics, pregnancy

status, sexual risk behaviours, HIV status and testing,
symptoms, and exposed sexual and needle-sharing partners.
Data are recorded on standard CDC forms and entered into the
Baltimore City Health Department’s STD MIS database.

Interview data for patients with primary, secondary and
early-latent syphilis from January 2001 to July 2005 were
linked to their corresponding field records of named contacts.
Frequency with which syphilis-positive women reported
having sex with a bisexual men, prevalence of bisexual
activity among male partners of syphilis-positive women and
prevalence of bisexual activity among syphilis-positive men
who do and do not self-identify as MSM, as well as risk
profiles of potential male bisexual bridgers and their female
sex partners, were assessed.

RESULTS
Evidence of bridging
Figure 1 summarises the sexual partnership patterns based on
the linking of interview and field records of syphilis-positive
12–24-year-old females, women aged >25 years, MSM and
heterosexual men. None of the syphilis-positive women
reported having had known heterosexual relationships with a
bisexual man as a risk factor. However, examination of
interviews with the male sex partners of adolescent females
showed one self-reported MSM behaviour and one other
named male sex partners. Thus, combining both methods of
identification showed 3.9% of male sex partners of adolescent
females as potential bisexual bridgers. Among interviewed
male sex partners of women aged >25 years, seven self-
reported MSM behaviour and seven named male sex partners.
Of these, only three were the same men, thereby implicating
11.0% of male sex partners of women aged >25 years as
potential bisexual bridgers. Examination of interviews with
named sexual partners of syphilis-positive MSM showed that
10.3% also named female sex partners, of whom at least one
third named a 12–24-year-old female sex partner. Among men
who did not self-identify as MSM, 3.0% named both male and
female sex partners, of whom at least half named a 12–24-year-
old female sex partner.

Risk factors of potential male bisexual bridgers and
their female sex partners
Unique people from all four analyses were combined to
examine risk factors of men who are potential bisexual
bridgers and their female sex partners. A total of 33% of both
potential male bisexual bridgers and their female sex
partners reported having engaged in high-risk behaviours
such as the exchange of sex for money or drugs, or cocaine or
injection drug use.

DISCUSSION
Although the data presented here do not allow us to measure
the actual proportion of syphilis transmission that occurs
between bisexual syphilis-positive men and their female sex
partners, they provide evidence of heterosexual bridging
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among MSM. For sexually transmitted infections, such as
syphilis, where the incidence is low, identifying such
potential transmitters is essential to eliminate the disease,
and should continue to be the focus of future research. Our
findings show that the extent of bisexual behaviour among
men is not detectable by self-identification and disclosure to
female sex partners. More nuanced categorisations of MSM,
including bisexual and down-low categories, may need to be
created and captured during data entry into syphilis
surveillance systems. Such categories which are based on
self-identification and also on who are named as sex partners
would aid in the identification of potential bisexual bridgers
at whom prevention activities could be targeted.
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233* self identified as MSM

1459 early syphilis
interview records

602 females 857 males

190 were 12_24 years old

54 of their named sex partners
were located, tested and

interviewed

50 (98%) named only female
sex partners
0 (0%) named only male sex
partners
1 (2%) named both male and
female sex partnerst

412 were �25 years old

109 of their named sex partners
were located, tested and

interviewed

93 (93%) named only female
sex partners
2 (2%) named only male sex
partnerst
5 (5%) named both male and
female sex partnerst

601* self identified as
heterosexual

13 (6%) named only female
sex partners
209 (90%) named only male
sex partners
11 (5%) named both male
and female sex partners

565 (94%) named only
female sex partners
18 (3%) named only male
sex partners
18 (3%) named both male
and female sex partners100* were, male of whom 7

(7%) self  identified as MSM
51* were male of whom 1 (2%)

self identified as an MSM

Figure 1 Summary of sexual partnership patterns based on the linking of interview and field records of syphilis-positive adolescent females, women
aged >25 years, men who have sex with men (MSM) and heterosexual men. *Total after having de-duplicated names. �Men who named male sexual
partners were not necessarily the same as those who self-identified as MSM.

Key Messages

N Sexual network links exist between syphilis-positive
men who have sex with men (MSM) and heterosexual
women

N The extent of bisexual behaviour among men is not
detectable by self-identification and disclosure to
female sex partners

N More nuanced categorisations of MSM based on self-
identification and also on who respondents name as
sex partners would aid in the identification of potential
bisexual bridgers at whom prevention activities could
be targeted
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