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Transmission of human immunodeficiency 
virus (HIV) and other sexually transmit-
ted infections (STI) in Rhode Island, a 
central New England location for many 
gay sex club venues,1 continues to be a 
public health challenge despite close col-
laboration between health care providers, 
community-based agencies, and the RI 
Department of Health (HEALTH).2  In 
December 2010, HEALTH requested 
assistance from the Centers for Disease 
Control and Prevention (CDC) to further 
understand a recent increase in syphilis and 
HIV infections among men who have sex 
with men (MSM) in RI. MSM comprise 
the majority of persons diagnosed with 
both syphilis and HIV infection in RI; 
increasing from 79% (27/34) in 2009 to 
89% (54/61) in 2010 among new syphilis 
cases, and increasing from 47% (59/125) 
in 2009 to 51% (54/106) in 2010 among 
newly diagnosed HIV infections.2 The 
CDC evaluation highlighted HIV testing 
deficits among MSM and the need to 
increase HIV and STI testing, as well as 
early diagnosis. Many MSM in RI were 
not routinely tested for HIV and other 
STI, nor were they linked to appropriate 
care upon diagnosis, regardless of having 
a primary care provider. 

A key to effectively reducing HIV 
and other STI transmission in RI is un-
derstanding the epidemiology of those 
infections and their transmission from 
index cases to their sexual partners, which 
depend on routine testing, timely case 
reporting, and appropriate treatment. In 

identifies potential sexual partners of 
index cases and notifies these partners 
of their potential exposure to gonorrhea, 
syphilis, and HIV (i.e. contact tracing or 
partner notification). Sexual partners of 
chlamydia cases are not notified due to the 
high case volume, except with prioritized 
cases or upon provider request. 

Five methods of partner notifica-
tion are employed with varying levels 
of effectiveness. (1) Provider referral: a 
specifically-trained health department 
employee, often referred to as a partner 
notification specialist or disease interven-
tion specialist (PNS/DIS), interviews 
the index case, obtains their possible 
sexual partners and notifies them; (2) 
Third party referral: professionals other 
than HEALTH staff members carry out 
partner notification (e.g., HIV counselors 
or clinicians); (3) Self-referral: index cases 
choose to notify their sexual partners on 
their own; (4) Contract referral: the index 
case agrees to notify partners and if not 
successful or completed, the provider 
then intervenes and follows-up; and (5) 
Dual referral: both the index case and 
the provider notify partners of potential 
sexual exposures. Provider referral has 
been shown to be the most effective single 
method for partner notification, while 
self-referral is the least effective.3 Given 
that more partners are treated through 
partner notification services rather than 
through other strategies, treatment of 
sexual partners is valuable for control of 
infection and cost-effective for averting 
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
this paper we highlight the epidemiology 
of HIV and other STI transmission in 
RI and the methods in place to inter-
rupt it. 

Epidemiology of HIV and 
Other STI 

Current epidemiology of HIV and 
other STIs in RI is concerning and reflects 
the national epidemic, with ongoing and 
increasing transmissions throughout the 
state, particularly among MSM. Demo-
graphic characteristics for individuals 
with chlamydia, gonorrhea, HIV, and 
syphilis, all reported to HEALTH, reveal 
highest proportions in Providence County 
(81-91% of STIs and 77% of HIV) in 
2010.1 Comparison of infection rates 
between 2009 and 2010 demonstrate 
stable chlamydia (344 vs. 331 cases per 
100,000 population; 3615 vs. 3480 total 
cases); gonorrhea (31 vs. 28 cases per 
100,000; 322 vs. 291 total cases); and 
HIV infections (12 vs. 10 per 100,000; 
125 vs. 106 total cases); but increased 
infectious syphilis infections (3 vs. 6 cases 
per 100,000; 34 vs. 61 total cases of pri-
mary, secondary, and early latent syphilis); 
a 79% increase.1 (Table 1)

Traditional Epidemiological 
Methods of Interrupting 
Disease Transmission – 
Partner Notification 

To control HIV and other STI 
transmission, in addition to collecting 
demographic characteristics, HEALTH 

Table 1. Sexually transmitted infection rates and total cases in Rhode Island, 2009 – 20101
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documented reasons for the remaining 
three not interviewed were refusal (1) and 
unknown reasons (2). From the 58 index 
cases, 133 partners were elicited through 
the partner notification process. (Figure 
1) Thirty of these 133 partners (23%) 
were examined by a provider upon referral 
from HEALTH, resulting in preventative 
treatment in 12/30 (40%) and treatment 
of confirmed syphilis infection in 5/30 
(17%). The remaining 13/30 (43%) 
referred to care did not have preventative 
treatment, according to clinical judg-
ment, and patient preference. Of the 
103/133 partners that were not examined 
by a health care provider, 16/133 (12%) 
reported previous appropriate treatment, 
and 87/133 (65%) were not evaluated by a 
provider for a variety of reasons, including 
refusal (11/87, 13%), inability to locate 
despite having sufficient information 
(14/87, 16%), or insufficient contact 
information (61/87, 70%). Anonymous 
sexual activity among infectious syphilis 
cases was reported by 33% (1/3) of fe-
males; 25% (1/4) of heterosexual males; 
and 61% (33/54) of MSM with infectious 
syphilis in 2010.

sequelae of disease. HEALTH utilizes any 
of the partner notification methods that a 
provider or patient prefers, with provider 
referral being the most common. 

Effectiveness of partner notification 
is dependent on a close collaboration 
between health department PNS/DIS 
personnel and community health care 
providers. The first essential step in the 
control of disease transmission is the re-
porting of a syphilis, gonorrhea, or HIV 
case to HEALTH. This reporting can be 
done using the case report forms available 
on the HEALTH website (www.health.
ri.gov  ‘Information for Healthcare 
Providers’  ‘Report certain diseases and 
conditions to the department’  ‘HIV/
AIDS (Adult Confidential)’ and ‘Sexually 
Transmitted Diseases’). Given the impor-
tant nature of timely intervention, as soon 
as the partner notification services team 
is aware of a new index case, the PNS/
DIS attempts to contact this individual 
for counseling and interviewing. During 
that process, a list of sexual partners is 
elicited from the individual, including 
contact information that the index case 
is able to provide such as telephone num-
bers, email addresses, and/or social media 

information. The partners contacted 
are offered risk reduction counseling, 
rapid HIV testing, referral for other STI 
testing, and linkage to medical care. An 
index case’s name, gender, and the time 
period of potential sexual exposure are 
not revealed to the notified partners. The 
process of identifying and reaching sexual 
partners of index cases can be substantially 
enhanced when it is encouraged and facili-
tated by the provider involved. Providers 
can make patients aware that HEALTH 
personnel will be contacting them to 
initiate the partner notification service. 
Effective communication between PNS/
DIS and health care providers is essential 
and can lead to successful interruption 
of transmission in the chain of HIV and 
other STIs.

Implementation of Partner 
Notification Services for Syphilis 
Exposure

The number of new infectious 
syphilis cases reported to HEALTH 
in 2010 was 61 (58 males; 3 females). 
PNS/DIS attempted to interview 100% 
of those cases, and was able to success-
fully interview 58/61 (95%) of them; 

Figure 1. Partner Notification Outcomes



 
243

Volume 95     No. 8     August 2012

Implementation of Partner 
Notification Services for HIV 
Exposure

One hundred and six new HIV cases 
were reported to HEALTH in 2010, and 
100% were sought after for interview by 
HEALTH’s PNS/DIS. Of the 106 cases, 
93% (99/106) were successfully reached. 
There were three reasons seven index 
cases were not reached for an interview: 
(1) they were noted to be previously 
HIV positive and already interviewed as 
a new case, (2) they were not able to be 
reached based on insufficient or inaccu-
rate information, or (3) they refused to 
communicate. Among the 99/106 index 
cases reached, 94/99 (95%) were willing 
to accept partner notification services 
with behavior risk reduction counseling, 
an interview, and referral to care. Rang-
ing from one reported partner per index 
case to 500 partners per index case, 942 
total partners were elicited from these 
94 new HIV index cases through the 
partner notification process. A major 
proportion of these partners were unable 
to be identified by HEALTH’s PNS/DIS 
because of anonymous sexual activity; 
a smaller proportion of partners were 
unable to be located because the index 
case refused to name the partners and 
did not want the PNS/DIS to contact 
the exposed partners; or because part-
ners resided out-of-country. PNS/DIS 
submitted information about out-of 
state partners to other state health de-
partments for notification. Among 71 
sexual partners with locatable contact 
information, 66 (93%) were reached and 
notified of their exposure to HIV and 
other potential STIs. HIV testing was 
performed on 56/66 (85%), including 
rapid HIV testing at the time of noti-
fication. The remaining 10/66 (15%) 
were not tested for HIV due to declined 
testing (2/10), a known positive HIV 
status (4/10), or a prior HIV negative 
test within the last one to three months, 
depending on the last unprotected sexual 
exposure (4/10).

Nine percent (5/56) of HIV-tested 
sexual partners of index cases were newly 
identified and confirmed as HIV positive 
in this partner notification process. Two 
of the five newly diagnosed cases self-
identified as MSM, one self-identified 
as transgender (male to female), and two 
were heterosexual females.

Novel Exploratory Methods 
of Interrupting Disease 
Transmission – Molecular 
Epidemiology 

The high number of anonymous 
partners reported among HIV index 
cases highlights the challenges of partner 
notification as a means of HIV and other 
STI transmission prevention. Technologi-
cal advances have enabled people to easily 
meet anonymous partners through venues 
such as internet social networks and chat 
rooms, as well as through smartphones 
and other mobile devices. A survey of 
middle and high school students in several 
Northeastern states found that 35% of 
high school boys and 37% of high school 
girls reported meeting a stranger on-line, 
and 23% of boys and 13% of girls re-
ported that some sort of sexual encounter 
occurred at the ensuing face-to-face meet-
ing.4 Technology has given rise to new 
social norms and mechanisms that people 
can use to find sex partners, thus creating 
novel ways in which sexual networks form 
and influence the transmission and inci-
dence of HIV and other STIs.5 Incorpora-
tion of molecular epidemiology in HIV 
prevention is a novel approach to further 
assist the traditional partner notification 
services at interrupting the transmission 
of HIV and other STIs.

 In the context of HIV, molecular 
epidemiology involves the use of phy-
logenetics and statistics to reconstruct 
and examine the evolutionary patterns 
of genetic sequences on the virus, look-
ing for closely related sequences. These 
tools, unless used for forensic investiga-
tions involving more complex methods,6 
cannot and do not intend to infer direct 
transmission between individuals who 
harbor closely related sequences, and it 
is impossible to determine direct trans-
mission between them, whether other 
individuals are involved, or whether they 
are completely unrelated. However, 
molecular epidemiology can describe 
patterns of HIV transmission in a popu-
lation, and this approach has been used 
to study HIV outbreak investigations,7-9 
transmission and epidemiology,10-17 and 
trends and dynamics of HIV in different 
populations,17-19 including in RI. 20 

While molecular epidemiology has 
the ability to improve our knowledge of 
HIV transmission patterns by identifying 
specific transmission networks at a mo-

lecular resolution, the HIV and other STI 
partner notification programs at HEALTH 
will continue to benefit from collaboration 
with health care providers to facilitate 
communication with infected patients, 
identification of partners, and promotion 
of testing and linkage to care. The effec-
tiveness of combining these traditional 
and novel methods needs to be explored, 
a process that is ongoing in RI.20

Conclusion and Challenges to 
Overcome

Interruption of HIV and other STI 
transmission in RI is an essential goal that 
requires state-wide involvement at all levels 
of health care, community service organi-
zations, and public health officials. Testing 
for these infections should be routine for 
all individuals engaged in sexual activity, 
regardless of sexuality. Once such testing 
practices are in place to better identify 
new cases, steps can be taken to improve 
this process further. Some common chal-
lenges in the partner notification process 
for HEALTH are the delay in receiving 
timely and complete case report forms 
with sufficient demographic information. 
This results in (1) numerous attempts 
by HEALTH to communicate with the 
provider for the necessary information, 
and (2) a delay in the opportunity to ef-
fectively initiate the partner notification 
services. Licensed health care providers 
and facilities are asked to report HIV and 
other STIs within four days of diagnosis, 
to help identify additional infected cases 
and their sexual partners earlier in the 
disease transmission process.

High numbers of anonymous sexual 
partners of index cases present significant 
challenges to partner notification, and to 
the interruption of further transmitting 
infections. Anonymous sexual partners 
do not usually exchange demographic 
information, making the process of locat-
ing exposed partners extremely difficult. 
Although anonymous sexual activity may 
take place at venues such as bath houses or 
other sex club venues, an increasing pro-
portion of sexual contacts occur through 
social media such as internet sites or 
anonymous sex smartphone applications. 
HEALTH PNS/DIS personnel currently 
work with these social media tools to 
improve partner notification. Integration 
of molecular epidemiology with partner 
notification programs to further address 
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this challenge may allow improved risk 
reduction counseling with better under-
standing about sexual behavior patterns 
and targeted prevention interventions. 

Health care providers are essential 
facets in enhancing the goal to reduce 
transmission of HIV and other STIs in 
RI, by being aware of the opportunities 
to interrupt further spread of disease and 
working with HEALTH to facilitate these 
efforts. In addition to routine testing and 
quick reporting of new cases, providers 
can perform or encourage partner noti-
fication by educating patients about the 
process and the potential for communica-
tion by PNS/DIS staff from HEALTH. 
Partner notification services can also be 
requested from HEALTH by health care 
providers to help locate or counsel pa-
tients who do not return to be informed 
of their new HIV and other STI positive 
results. A strong collaboration across 
agencies, particularly between health care 
providers and HEALTH will be crucial to 
effectively interrupt further transmission 
of HIV and other STIs in RI.

References
1. 	 Mayer KH, Ducharme R, Zaller ND, Chan PA, 

Case P, Abbott D, Rodriguez II, Cavanaugh T. 
Unprotected sex, underestimated risk, undiag-
nosed HIV and sexually transmitted diseases 
among men who have sex with men accessing 
testing in a New England bathhouse. J Acquir 
Immune Defic Syndr. 2012 Feb 1;59(2):194–8. 

2. 	 Rhode Island Department of Health. 2010 
Rhode Island HIV/AIDS Epidemiologic Profile 
with Surrogate Data. September 2011. http://
www.health.ri.gov/publications/epidemiologic-
alprofiles/2010HIVAIDSWithSurrogateData.
pdf.

3. 	 CDC. Recommendations for Partner Services 
Programs for HIV Infection, Syphilis, Gonor-
rhea, and Chlamydia Infection. MMWR. 2008; 
57 (RR09): 1-63.	 http://www.cdc.gov/mmwr/
preview/mmwrhtml/rr5709a1.htm.

4. 	 Dowdell EB, Burgess AW, Flores JD. Original 
research: Online social networking patterns 	
among adolescents, young adults, and sexual 
offenders. Am J Nurs. 2011; 111(7):28–36.

5. 	 Doherty, I, et al. Determinants and conse-
quences of sexual networks as they affect the 
spread of sexually transmitted infections. J Infect 
Dis. 2005;191 (Supplement 1): S42–S54.

6. 	 De Oliveira T, Pybus O.G, Rambaut A, Salemi 
M, Cassol S, Ciccozzi M, Rezza G, Perno 	CF. 
Molecular epidemiology: HIV-1 and HCV 
sequences from Libyan outbreak. Nature. 2006 
Dec 14; 444(7121):836–7.

7. 	 Ou CY, Ciesielski CA, Myers G, Bandea CI, 
Luo CC, Korber BT, et al. Molecular epidemiol-
ogy of HIV transmission in a dental practice. 
Science. 1992 May 22;256(5060):1165–71. 
PMID: 1589796. 

8. 	 Brooks JT, Robbins KE, Youngpairoj AS, Rotb-
latt H, Kerndt PR, Taylor MM, et al. Molecular 
analysis of HIV strains from a cluster of worker 
infections in the adult film industry, Los Angeles 
2004. AIDS. 2006 Apr 4;20(6):923–8. PMID: 
16549978. 

9. 	 Deng W, Fu P, Bao L, Vidal N, He Q, Qin C, et 
al. Molecular epidemiological tracing of HIV-1 
outbreaks in Hainan island of southern China. 
AIDS. 2009 May 15;23(8):977–85. PMID: 
19359980. 

10. 	Pao D, Fisher M, Hué S, Dean G, Murphy G, 
Cane PA, et al. Transmission of HIV-1 during 
primary infection: relationship to sexual risk 
and sexually transmitted infections. AIDS. 2005 
Jan 3;19(1):85–90. PMID: 15627037. 

11. 	Fisher M, Pao D, Brown AE, Sudarshi D, Gill 
ON, Cane P, et al. Determinants of HIV-1 trans-
mission in men who have sex with men: a com-
bined clinical, epidemiological and phylogenetic 
approach. AIDS. 2010 Jul 17;24(11):1739–47. 
PMID: 20588173. 

12. 	Yerly S, Vora S, Rizzardi P, Chave JP, Vernazza 
PL, Flepp M, et al. Acute HIV infection: impact 
on the spread of HIV and transmission of drug 
resistance. AIDS. 2001 Nov 23;15(17):2287–
92. PMID: 11698702. 

13. 	Smith DM, May SJ, Tweeten S, Drumright L, 
Pacold ME, Kosakovsky Pond SL, et al. A public 
health model for the molecular surveillance of 
HIV transmission in San Diego, California. 
AIDS. 2009 Jan 14;23(2):225–32. PMID: 
19098493. 

14. 	Hué S, Pillay D, Clewley JP, Pybus OG. Ge-
netic analysis reveals the complex structure 
of HIV-1 transmission within defined risk 
groups. Proc Natl Acad Sci USA. 2005 Mar 
22;102(12):4425–9. PMID: 15767575. 

15. 	Op de Coul EL, Prins M, Cornelissen M, van 
der Schoot A, Boufassa F, Brettle RP, et al. Using 
phylogenetic analysis to trace HIV-1 migration 
among western European injecting drug users 
seroconverting from 1984 to 1997. AIDS. 2001 
Jan 26;15(2):257–66. PMID: 11216936. 

16. 	Buskin SE, Ellis GM, Pepper GG, Frenkel 
LM, Pergam SA, Gottlieb GS, et al. Transmis-
sion cluster of multiclass highly drug-resistant 
HIV-1 among 9 men who have sex with men in 
Seattle/King County, WA, 2005-2007. J Acquir 
Immune Defic Syndr. 2008 Oct 1;49(2):205–11. 
PMID: 18769347. 

17.	 Hughes GJ, Fearnhill E, Dunn D, Lycett SJ, 
Rambaut A, Leigh Brown AJ. Molecular phy-
lodynamics of the heterosexual HIV epidemic 
in the United Kingdom. PLoS Pathog. 2009 
Sep;5(9):e1000590. PMID: 19779560. 

18.	 Lewis F, Hughes GJ, Rambaut A, Pozniak A, 
Leigh Brown AJ. Episodic sexual transmission 
of HIV revealed by molecular phylodynamics. 
PLoS Med. 2008 Mar 18;5(3):e50. PMID: 
18351795. 

19.	 Zehender G, Ebranati E, Lai A, Santoro MM, Alteri 
C, Giuliani M, et al. Population dynamics of HIV-1 
subtype B in a cohort of men-having-sex-with-men 
in Rome, Italy. J. Acquir Immune Defic Syndr. 2010 
Oct 1;55(2):156–60. PMID: 20703157. 

20. 	Chan PA, Tashima K, Cartwright, CP, Gillani 
FS, Zeller K, Kantor R. Transmitted drug 
resistance and molecular epidemiology in anti-
retroviral naive HIV type 1-infected patients in 
Rhode Island. AIDS Res Hum Retroviruses. 2011 
Mar;27(3):275–81. Epub 2010 Oct 18. 

Nicole E. Alexander, MD, MPH, is an 
Assistant Professor of Pediatrics and Medicine 
in the Divisions of Pediatric Infectious Diseas-
es and Adult Infectious Diseases at the Warren 
Alpert Medical School of Brown University, 
and also consults as Medical Director for the 
Office of HIV/AIDS and Viral Hepatitis at 
the Rhode Island Department of Health.

Philip A. Chan, MD, is an Assistant 
Professor of Medicine in the Division of 
Infectious Diseases at the Warren Alpert 
Medical School of Brown University.

Tanya O. Rogo, MD, MPH, is a Pedi-
atric Infectious Disease Fellow in the Division 
of Pediatric Infectious Diseases at the Warren 
Alpert Medical School of Brown University.

Zoanne Parillo is a Public Health 
Promotion Specialist in the Office of HIV/
AIDS & Viral Hepatitis at the Rhode Island 
Department of Health.

Carol A. Browning, MS, RN, BC, is a 
Consultant Public Health Nurse in the Divi-
sion of Infectious Diseases and Epidemiology 
at the Rhode Island Department of Health.

Brittany S. Isabell is a Public Health 
Epidemiologist in the Division of Infectious 
Disease and Epidemiology at the Rhode 
Island Department of Health.

Casandra Calcione is a Disease In-
tervention Specialist II in the Division of 
Infectious Diseases and Epidemiology at the 
Rhode Island Department of Health.

Sutopa Chowdhury, MBBS, MPH, is a 
Senior Public Health Epidemiologist in the 
Office of HIV/AIDS and Viral Hepatitis at 
the Rhode Island Department of Health.

Peter Simon, MD, MPH, is Medical 
Director of the Division of Community, 
Family Health, and Equity at the Rhode 
Island Department of Health.

Rami Kantor, MD, is an Associate 
Professor of Medicine in the Division of 
Infectious Diseases at the Warren Alpert 
Medical School of Brown University.

Disclosure of Financial Interests
The authors and/or their spouses/

significant others have no financial inter-
ests to disclose.

Correspondence
Nicole E. Alexander, MD, MPH
593 Eddy Street,
Physician Office Building, R	
oom 018
Providence, RI 02903
phone: (401) 444-8360
e-mail: nalexander2@lifespan.org


