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ABSTRACT
Public health professionals face many challenges in infectious disease cluster
case identification and partner notification (PN), especially in populations using
social media as a primary communication venue. We present a method using
Facebook and social network diagram illustration to identify, link, and notify
individuals in a cluster of syphilis cases in young black men who have sex with
men (MSM). Use of Facebook was crucial in identifying two of 55 individuals
with syphilis, and the cooperation of socially connected individuals with traditional PN methods yielded a high number of contacts per case. Integration of
PN services for HIV and sexually transmitted diseases, as well as collaboration
between the city and state information systems, assisted in the cluster investigation. Given that rates of syphilis and HIV infection are increasing significantly
in young African American MSM, the use of social media can provide an
additional avenue to facilitate case identification and notification.
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Syphilis rates nationally are increasing among men
who have sex with men (MSM), especially young
black MSM aged 20–29 years. From 1999 to 2008,
there was an eightfold increase in the rate of syphilis
among black MSM over the absolute increase in the
rate among white MSM.1 The Wisconsin Division of
Public Health (WDPH) also reported an increase in
syphilis diagnoses among young black MSM in Milwaukee, Wisconsin. From 2000 to 2008, there was a 144%
increase in human immunodeficiency virus (HIV)
diagnoses among black MSM aged 15–19 years in Milwaukee County.2 In the summer of 2011, staff at the
City of Milwaukee Health Department (MHD) began
linking cases of syphilis among young black MSM into
the cluster described in this article and searching for
better tools to improve the process of case identification and partner notification (PN). PN is the process
of identifying the partners, suspects, and associates of
people diagnosed with sexually transmitted diseases
(STDs) to notify them of their exposure to disease and
to convince them to seek evaluation and treatment.3
BACKGROUND
Sexually active people, especially MSM, are increasingly
finding sexual partners via the Internet, through geosocial global positioning system networking applications
(e.g., Grindr) that facilitate proximity-based sexual
partnering,4,5 personal advertisements on sites such
as craigslist.org and manhunt.net, and other Internet
forums.6–8 Such online venues for meeting partners
may be associated with more risky sexual behaviors,
such as unprotected anal intercourse,9,10 and are associated with syphilis infection among MSM.11 At the
same time, traditional PN methods, such as phone
calls, field visits, and mailing letters, while productive
in many situations, are not keeping up with these
trends. For example, current methods of PN for MSM
with syphilis in the United States reaches only about
14% of partners.12 Anonymous partners, insufficient
locating information, and limited rapport between
interviewer and interviewee can make disease investigation among MSM difficult. Public health practitioners
have developed Web-based tools such as inSPOT13 to
conduct PN, but these tools have yielded low contact
rates.14,15 In outbreaks of syphilis and other STDs, PN
strategies have included sending e-mail messages to
partners, albeit with limited success.13
Public health professionals have used social media
tools16 for interventions involving health communication, survey research, and information dissemination.
Social media tools refer to communication methods
involving the Internet and mobile technologies that

involve social interaction and/or regularly updated
information. Examples include downloadable products
(e.g., buttons and badges), image and video sharing,
syndication (e.g., rich-site summary feeds, podcasts,
and widgets), eCards, mobile technologies, Twitter,
blogs, and social network sites (e.g., Facebook). In
STD prevention, public health practitioners have used
the Internet to collect information from target groups
such as MSM, provide information regarding STD
prevention, engage risk groups in interventions, and
link users to testing services.17 However, such innovative
public health practices may encounter barriers from
organizational human resource policies that limit the
use of online social media sites18 and block websites
with explicit sexual content.19
As of late 2012, Facebook had approximately 1
billion users, 584 million of whom were active daily
users.20 In 2010, 75% of those aged 18–29 years had a
social network profile, with Facebook overwhelmingly
the most commonly used site.21 Little is known about
the use of Facebook as a PN tool, as few published
examples exist.17 However, Internet-based PN methods
for MSM have been shown to be well accepted22 and
effective.23 We describe the experience of the MHD in
using Facebook as a complementary approach to traditional tools to investigate, notify, and elicit partners
in a syphilis cluster primarily involving young African
American MSM.
METHODS
General approach to PN
Disease intervention specialists (DISs) at MHD follow
up on newly identified early syphilis cases in eight counties in southeastern Wisconsin, newly identified HIV
cases in Milwaukee County, and reported gonorrhea
and chlamydia cases in Milwaukee. DISs are public
health workers who interview patients for their sex partners’ identifying and locating information. They find
and notify those partners and try to convince partners
to seek evaluation and treatment.3 At the MHD, PN
services for HIV and STDs are integrated. In syphilis
PN, MHD staff and supervisors aim for the following
local performance measures: a contact index (i.e.,
the number of sexual partners named with sufficient
information to initiate an investigation per infected
individual who was interviewed) of 2.0, a cluster index
(i.e., the number of suspects and associates named
with sufficient information to initiate an investigation
per infected individual who was interviewed) of 0.5,
and a treatment index (i.e., the number of partners,
suspects, and associates treated per infected individual)
of 1.25. Due to limited cooperation in naming sexual
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partners, achieving these goals has been difficult in
past investigations.
Two DISs investigated almost all of the syphilis cases
in this cluster identified by the MHD from July 2011
to June 2012, using traditional PN techniques along
with Facebook as described hereafter. Both DISs were
women older than 25 years of age of who have lived
in Milwaukee more than 15 years. One DIS identified
herself as African American and the other as biracial
with African American heritage. They received formal
training in PN methods from the Centers for Disease
Control and Prevention (CDC) and have 16 combined
years of field experience. All PN services at MHD
are supervised and coordinated by three CDC Public
Health Advisors who are assigned to MHD, each with
more than 20 years of field experience.
Cluster definitions
We included individuals in this cluster if they were
linked to the index case as a sexual partner, suspect, or
associate (Table 1) and if there was enough information
(e.g., name, telephone number, address, or Facebook
name) to initiate an investigation.24 We defined a sexual
partner as a person named by the case as a sexual
partner. A suspect was a person named by the infected
individual as someone who had symptoms, was a partner of other people known to be infected, or might
benefit from evaluation for syphilis (e.g., pregnant
females and roommates). An associate was a person
named by noninfected individuals as someone who
had symptoms, was a partner of other people known
Table 1. Characteristics of cases (n=17) in a syphilis
cluster in Milwaukee, Wisconsin, 2011–2012
Characteristic

N

Age (in years)
15–19
20–24
25
HIV-positivea
Partners namedb
Suspects and associated named
Partners, suspects, and associates treated
Named as Facebook contactc
Located via Facebookd
Notified via Facebook

6
8
3
10
38
11
26
2
2
1

One individual refused HIV testing.

a

Named with enough information to initiate an investigation

b

Identified as case because named as Facebook contact of another
individual in the cluster
c

Photo from Facebook used to identify one case at initial in-person
contact.
d

HIV 5 human immunodeficiency virus
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to be infected, or might benefit from evaluation for
syphilis (e.g., pregnant females and roommates). As
the investigation is ongoing, for the purposes of this
article, inclusion in this cluster was limited to individuals identified as partners, suspects, or associates as of
June 22, 2012.
Using Facebook as an adjunct for PN
In the fall of 2011, DIS staff at the STD/HIV program
at MHD began using Facebook in addition to traditional methods to locate and notify partners of patients
infected with syphilis. During interviews early in the
cluster investigation, DIS staff found that several of
the young men used social networking sites, including
Facebook, Gay Black Chat, and Men4RentNow, rather
than e-mail for general communication and specifically
for finding sexual partners. According to the administrative protocol at MHD, e-mail communication (via
inSPOT) involves passing information to a client via
a third party, a process that DIS staff noted in past
investigations slowed PN and decreased confidentiality.
Following standard practice to protect confidentiality,
DIS staff at MHD did not use text messaging or e-mail
for PN or for reporting test results while investigating
this cluster of syphilis.
A DIS staff member set up an account and profile on
Facebook. The account name used a male pseudonym
based on very common names in America. The profile
included a moniker and links that emphasized general
health promotion, not specifically related to STDs or
the MSM community. The account settings eliminated
the account from Internet search engines.
With administrative oversight and approval, the DIS
staff discussed and agreed on a brief, generic message
template they used in Facebook messages to ask clients
to “call about an important issue regarding [their]
health.” Messages were sent privately in a manner
that could not be mistakenly posted by the receiving individual to a public forum. Sending messages
typically did not require establishing a social network
connection (i.e., friending). In the few cases in which
individuals had privacy settings to block messages,
DIS staff requested “friend” status with individuals in
the cluster to send the generic messages. If Facebook
friending was required to send messages, DIS staff
“de-friended” (i.e., severed the Facebook connection
with) the individual after receiving a phone call from
the individual or after the individual did not reply to
multiple messages. To protect privacy, DIS staff never
“friended” more than one individual at a time, thereby
preventing social contacts (i.e., friends) of the account
from viewing a list of other friends to the account. DIS
staff turned down all unsolicited requests to establish
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social connections (i.e., friend requests) to the Facebook account.
City (MHD) and state (WDPH) public health staff
met in spring 2012 to review cases in the cluster. MHD
staff provided information on syphilis, gonorrhea,
and chlamydia infections from one information system (STD*MIS). WDPH provided HIV statuses from
another information system (LUTHER).
RESULTS
A total of 55 individuals met the cluster definition
(Figure). Fifty-one of the 55 individuals had known
ages: 20 were aged 15–19 years, 25 were aged 20–24
years, and six were aged $25 years (age range: 15–48
years; median: 20 years). Of the 55 individuals, 17

tested negative for syphilis, 21 were not tested (data
not shown), and 17 test positive for syphilis (Table
1). Fifteen of the 17 infected individuals resided in
Milwaukee, and the other two resided elsewhere in
southeastern Wisconsin. All 55 individuals in the cluster were African American. Of the four women in the
cluster, none was actually a partner of the men in the
cluster, two tested negative, and two were not tested.
Coinfections included two with chlamydia and 10 with
HIV. Five men in the cluster had HIV only. Venues for
meeting sexual partners did not include bars or bathhouses (data not shown).
Within this cluster, DIS staff at MHD were able to
complete epidemiologic follow-up on 37 partners,
suspects, and associates. Among these 37 individuals,
MHD staff were able to link 17 new cases of syphilis

Figure. Social network diagram of syphilis cases and contacts in a 2011–2012 cluster in Milwaukee, Wisconsin

Key


n

1

Syphilis positive
Syphilis negative
Syphilis status unknown
Facebook involved in investigation
HIV-positive
Size of shape 5 betweennessa

NOTE: Chart created with UCINET. Borgatti SP, Everett MG, Freeman LC. UCINET for Windows: software for social network analysis. Harvard
(MA): Analytic Technologies; 2002.
Mimiaga MJ, Tetu AM, Gortmaker S, Kroenen KC, Fair AD, Novak DS, et al. HIV and STD status among MSM and attitudes about Internet
partner notification for STD exposure. Sex Transm Dis 2008;35:111-6.
a
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to this cluster; 20 other individuals tested negative
(data not shown). Epidemiologic follow-up was not
completed on the other 18 individuals because they
could not be located, they refused clinical evaluation,
they were out of jurisdiction, or there was unverifiable
or false information provided by cases about partners,
suspects, and associates.
Performance measures of the PN efforts exceeded
local goals (Table 2). Anecdotally, DIS staff noted that
a few of the young MSM in this cluster were unusually
cooperative in naming partners, especially compared
with older cases and contacts in numerous previous
investigations.
DIS staff identified two of the 17 infected individuals
in the cluster solely on the basis of being named by a
partner as a Facebook contact. In five other individuals
in the cluster, DIS staff found that the use of Facebook
augmented traditional partner investigation and notification methods by helping the staff to:
• Reach partners more quickly than by phone,
thereby shortening the time to testing and
treatment;
• Contact individuals who change addresses and
phone numbers frequently, but who consistently
access and maintain their Facebook accounts,
sometimes via computers at libraries or at schools;

Table 2. Performance measures for a syphilis cluster
investigation in Milwaukee, Wisconsin, 2011–2012
Performance measure
Contact ratea
Contact indexb
Cluster indexc
Treatment indexd

Cluster

MHD goal

67%
2.2
0.6
1.6

NA
2.0
0.5
1.3

NOTE: Performance measures are defined using: Centers for
Disease Control and Prevention (US), Division of STD Prevention,
National Center for HIV/AIDS, STD, and TB Prevention. 2007
performance measures companion guidance: comprehensive
STD prevention systems, prevention of STD-related infertility,
and syphilis elimination program announcement. Atlanta: CDC;
November 2006. Also available from: URL: http://www.cdc.gov/std/
program/2007PMguidance1-3-07.pdf [cited 2013 Feb 8].
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• Identify individuals in person by viewing photos
online; and
• Identify friends and family who could help contact
the individual in the cluster.
Facebook also allowed individuals to respond privately
and at their convenience.
The following anecdote illustrates how Facebook
augmented traditional methods. While attempting to
contact an individual named as a partner of another
individual in the cluster, the DIS sent several private
Facebook messages from the Facebook account set
up for this purpose. The individual did not respond
to these messages. The DIS also viewed photos of the
individual on his Facebook profile. Months later, the
DIS recognized the individual in the hallway of the
STD clinic and expedited his testing and presumptive
treatment for syphilis.
DIS staff also noted the following limitations of
Facebook in PN:
• Some individuals do not access their account with
any regularity.
• Individuals may not respond at all, even though
repeated messages are sent.
• Because nicknames or tag names are often used,
it can be difficult to confirm the identity of a
partner.
• Some individuals adjust the privacy settings on
their Facebook accounts such that they will not
appear in general searches.
Two new HIV infections were identified during this
investigation, including one individual who seroconverted three months after counseling. One individual
who was HIV-positive but syphilis negative was a key
connector between otherwise unconnected parts of the
cluster. His central location appears in the social network diagram (Figure) as a large empty circle between
two large filled squares.25 By correlating data from STD
and HIV information systems, MHD and WDPH staff
linked previously unconnected HIV cases using information from the syphilis cluster, as was accomplished
in a previous study.26

The contact rate was based on 17 infected individuals plus 20 who
tested negative divided by 55.

DISCUSSION

The contact index was based on 38 partners named by infected
individuals divided by 17 infected individuals.

In this cluster of syphilis cases, a combination of traditional and Facebook-augmented methods of PN yielded
large numbers of partners, suspects, and associates of
index cases being investigated, as demonstrated by high
performance measures relative to established local aims
at MHD. We believe that this effective PN effort resulted
from both the use of Facebook and greater-than-usual

a

b

The cluster index was based on 10 suspects and associates divided
by 17 infected individuals.
c

The treatment index was based on 27 partners, suspects, and
associates treated divided by 17 infected individuals.
d

MHD 5 Milwaukee Health Department
NA 5 not applicable
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cooperation by individuals in the cluster. Factors that
may have led to the increased cooperation included
younger age, comfort with DIS staff, and several individuals who were particularly socially connected and
cooperative in naming multiple partners.
An additional asset that facilitated understanding
the importance of Facebook-augmented methods of PN
was a visualization of the cluster. The network diagram
(Figure) depicts the partnerships that constitute the
cluster. A metric called “betweenness”25 emphasizes
individuals who are key in holding together subsets of a
cluster. In clusters of infectious disease, key connectors
with positive disease status can introduce infections
to otherwise unconnected subsets of people. In the
current cluster, two of the most significant connectors
had positive syphilis tests, as well as Facebook involved
in their identification as members of the cluster. They
appear in the network diagram as large filled squares.
The network diagram offers additional key information. For example, between the two filled squares or
connector individuals, appearing as a large empty
circle with a “1,” is another key connector who tested
negative for syphilis, did not have Facebook involved
in his PN, but was known to be HIV-positive. This
individual’s positioning within the network as a key
connector makes focused intervention efforts all the
more vital. Although using Facebook was instrumental
in investigating some key connectors in this syphilis
cluster, further research is needed to specifically examine how to optimize the use of Facebook as a PN tool,
and more broadly to address social media as a tool for
epidemiologic investigation and follow-up.
Because syphilis and HIV coinfection is common,27
integration of STD and HIV PN services at the local
level (MHD) facilitated rapid recognition of this cluster
and allowed disparate parts of this cluster to be connected. However, separate STD and HIV information
systems presented challenges that required significant
efforts by city (MHD) and state (WDPH) public health
staff to correlate information on the individuals in
this cluster. Better communication through electronic
bridges between databases would help with integrating HIV and syphilis services in future investigations.
Although DIS staff identified and located the majority of individuals in this syphilis cluster using traditional
methods of PN, augmenting this approach with Facebook not only yielded improved PN outcomes, but
also demonstrated that enhanced techniques serve to
connect parts of the sexual networks that otherwise
would not have been connected. Such enhanced
techniques have previously shown similar improved
outcomes in Chlamydia contact tracing28 and investigating hepatitis C connections in injection drug users.29

In addition, by using Facebook, DIS staff found two
individuals, or 3.6% of 55 individuals in the cluster,
who were not reachable using traditional methods. In
five other instances, DIS staff used Facebook to augment traditional methods of PN. Research has shown
that e-mail-based PN may not reach young people
who use social media as a communication method.
A recent study found that 29% of teens aged 12–17
years send daily messages via social networking sites
such as Facebook, while only 6% of them send daily
e-mails.30 Adults aged 18–29 years use social networking sites significantly more (92%) than any other age
group.31 Because of increasing rates of syphilis and HIV
in younger subpopulations that increasingly use social
media to locate sexual partners, public health officials
might consider whether to incorporate Facebook into
PN for both infections.
Limitations
This study was subject to several limitations. For one,
the results MHD staff achieved with PN in this cluster
may not apply outside of a similar population of young,
urban, Midwestern, African American MSM. Secondly,
DIS staff members with different training, personal
backgrounds, experience, supervision, and protocols
may achieve different results. Furthermore, future
research should address whether PN augmented by
social media is cost-effective or consistently improves
outcomes of contact investigations
CONCLUSIONS
Our experience, along with limited evidence from previous studies, suggests that traditional methods should
not be discarded and that social media may complement the identification and notification of additional
individuals. Systematic study in a variety of settings is
needed to clarify the roles of traditional PN and social
media tools in achieving outcomes of rapid disease
identification and subsequent reduction in community
transmission. We encourage public health practitioners
to continue to share their professional experiences with
social media tools through professional organizations
and at related training sessions.32
In addition, our experiences suggest that health
departments interested in proactively using new media
to enhance contact investigations should carefully
assess the effectiveness of such efforts in improving
health outcomes.
As occurred in this cluster investigation, DIS staff
accessing social media, especially sites with explicit
sexual content, need to follow organizational confidentiality policies to maintain clients’ trust and not
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reveal private information within online venues. Given
the ongoing demographic trends of increasing use
of Facebook and similar or future social media technologies, combining traditional PN methods and using
social networking sites may be an effective strategy in
improving the outcomes of integrated STD and HIV
prevention efforts by public health agencies within the
communities they serve.
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