UCSF

UC San Francisco Previously Published Works

Title

Racial/ethnic and sexual behavior disparities in rates of sexually transmitted infections,

San Francisco, 1999-2008

Permalink

https://escholarship.org/uc/item/8vk7r3z6§

Journal
BMC Public Health, 10(1)

ISSN
1471-2458

Authors

Scott, Hyman M
Bernstein, Kyle T
Raymond, Henry F

Publication Date
2010-06-06

DOI
http://dx.doi.org/10.1186/1471-2458-10-315

Peer reviewed

eScholarship.org

Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/8vk7r3z6
https://escholarship.org/uc/item/8vk7r3z6#author
https://escholarship.org
http://www.cdlib.org/

Scott et al. BMC Public Health 2010, 10:315
http://www.biomedcentral.com/1471-2458/10/315

BMC
Public Health

RESEARCH ARTICLE Open Access

Racial/ethnic and sexual behavior disparities in
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Abstract

Background: Racial/ethnic minorities and men who have sex with men (MSM) represent populations with disparate
sexually transmitted infection (STI) rates. While race-specific ST rates have been widely reported, STl rates among MSM
is often challenging given the absence of MSM population estimates. We evaluated the race-specific rates of chlamydia
and gonorrhea among MSM and non-MSM in San Francisco between 1999-2008.

Methods: 2000 US Census data for San Francisco was used to estimate the number of African-American, Asian/Pacific
Islander, Hispanic, and white males. Data from National HIV Behavioral Surveillance (NHBS) MSM 1, conducted in 2004,
was used to estimate the total number of MSM in San Francisco and the size of race/ethnic sub-populations of MSM.
Non-MSM estimates were calculated by subtracting the number of estimated MSM from the total number of males
residing in San Francisco. Rates of MSM and non-MSM gonorrhea and chlamydia reported between 1999 and 2008
were stratified by race/ethnicity. Ratios of MSM and non-MSM rates of morbidity were calculated by race/ethnicity.

Results: Between 1999-2008, MSM accounted for 72% of gonorrhea cases and 51% of chlamydia cases. Throughout
the study period, African-American MSM had the highest chlamydia rate with 606 cases per 100,000 in 1999 increasing
to 2067 cases per 100,000 in 2008. Asian/Pacific Islander MSM consistently had the lowest rate among MSM with1003
cases per 100,000 in 2008. The ratio of MSM/non-MSM for chlamydia was highest among whites 11.6 (95% Cl: 8.8-14.4)
and Asian/Pacific Islanders 8.6 (95% Cl: 6.2-11), and lowest among African-Americans 1.53 (95% Cl: 1.2-1.9) and
Hispanics 4.43 (95% Cl: 2.8-6.0). Gonorrhea rates were similar for African-American, white, and Hispanic MSM between
2137-2441 cases per 100,000 in 2008. Asian/Pacific Islander MSM had the lowest gonorrhea rate with 865 cases per
100,000 in 2008. The ratio of MSM/non-MSM for gonorrhea was highest among whites 11.6 (95% Cl: 8.8-14.4) and
Asian/Pacific Islanders 8.6 (95% Cl: 6.2-11), and lowest among African-Americans 1.53 (95% Cl: 1.2-1.9) and Hispanics
443 (95% Cl: 2.8-6.0).

Conclusions: For all racial/ethnic groups in San Francisco, MSM carried a substantially higher burden of STIs compared
to non-MSM except among African-American men. These racial and sexual behavior disparities warrant further public
health attention and resources.

-

Background

Health disparities among racial and ethnic minorities
have been well documented in the literature, particularly
among Sexually Transmitted Infections (STIs) [1]. Afri-
can-Americans have gonorrhea and chlamydia rates that
are eighteen and eight times higher than whites respec-
tively [2]. Similar disparities have been documented in
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San Francisco where African-Americans have signifi-
cantly higher rates of gonorrhea and chlamydia compared
to their white counterparts [3]. Men who have sex with
men (MSM), also represent a population with disparate
rates of STI/HIV compared to heterosexual men [4]. Sev-
eral studies have demonstrated the increased incidence of
STIs among African-American MSM in relation to HIV
risk [5-10]. Furthermore, an overall lower incidence of
STIs among Asian/Pacific Islanders has been reported
[11]. The US Census does not currently capture data on

© 2010 Scott et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons

() BioMed Central Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20525397

Scott et al. BMC Public Health 2010, 10:315
http://www.biomedcentral.com/1471-2458/10/315

sexual orientation or identity; as a result other methodol-
ogies are required to enumerate these populations [12].
Comparing population based STI trends among MSM is
challenging given populations estimates of MSM overall,
or stratified by race, are often unavailable. Consequently
most studies utilize research samples, not county-wide
morbidity data, and no study has looked at a comparison
of men from all major racial/ethnic groups based on sex-
ual behavior.

Racial/ethnic and sexual orientation specific prevalence
of STIs are essential in determining the excess burden
that some racial groups experience but also the increased
STI burden that MSM have over other men. These data
have broad implications including provision and target-
ing of prevention and treatment programs to address
health and healthcare disparities.

The objectives of this study were to evaluate the race-
specific rates of chlamydia and gonorrhea among men in
San Francisco.

Methods

As per Title 17, California Code of Regulations §2500,
§2593, §2641-2643, §2800-2812, lab and provider report-
ing of chlamydia and gonorrhea to the San Francisco
Department of Public Health is mandated. Data on the
case's race/ethnicity (Hispanic/Latino, African Ameri-
can/Black, Asian/Pacific Islander (including Asian-
Indian, Cambodian, Chinese, Filipino, Guamanian,
Hawaiian, Japanese, Korean, Loatian, Samoan, Vietnam-
ese, or "Other"), Native American/Alaskan Native, White,
or "Other") and genders of sex partners are collected
through routine provider and lab based reporting. In San
Francisco, all STI morbidity among males is electronically
matched to any prior episode of the patient (STI clinic
visit, prior reported STI morbidity) to determine if the
patient has documentation of reporting a male partner, a
sexual identity of gay, or a diagnosis of rectal gonorrhea
or rectal chlamydia. These data date back to the 1970s
and we assumed that sexual orientation was fixed; i.e.,
that any previous report of having a male sex partner, gay
sexual identity, or rectal STI was carried forward in time
to any subsequent morbidity. Men who reported both
male and female partners were included in our definition
of MSM. All male reports for gonorrhea or chlamydia
with no history of a male partner, gay identity, or a rectal
infection were assumed to be non-MSM. All male gonor-
rhea and chlamydia morbidity at any site (urogenital, rec-
tal or pharyngeal) among San Francisco residents that
was separated by more than 30 days reported between
1999 and 2008 were included in the analysis.

Data from National HIV Behavioral Surveillance
(NHBS) MSM 1, conducted in 2004, was used to estimate
the total number of MSM in San Francisco [13]. Subse-
quently, subpopulation sizes were projected using the
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total population size estimate multiplied by the propor-
tion of sub-populations sampled in NHBS MSM1. For
example, based on NHBS MSM1 data there are an esti-
mated 57,218 MSM in San Francisco. Fifty-six percent of
these MSM were white, providing a population of esti-
mate of 31,788 white MSM. 2000 US Census data for San
Francisco was used to estimate the number of African-
American, Asian/Pacific Islander, Hispanic, and white
males residing in San Francisco [12]. The race/ethnicity
specific non-MSM estimates were calculated by subtract-
ing the number of estimated MSM from the total number
of males residing in San Francisco.

Race/ethnicity-specific rates of MSM and non-MSM
gonorrhea and chlamydia were estimated by dividing the
number of reported cases in each MSM and racial/ethnic
group by the estimated San Francisco population for each
group. MSM to non-MSM racial/ethnic specific rate
ratios were also estimated. As these were de-identified,
publically available surveillance data used for public
health purposes, this study was considered exempt from
human-subjects considerations in accordance with the
Code of Federal Regulations, Title 45, and by the Com-
mittee on Human Research at University of California,
San Francisco.

Results

In total, between 1999 and 2008, there were 15,418 case
of gonorrhea and 14,197 cases of chlamydia reported in
San Francisco. MSM accounted for 72% of the gonorrhea
cases and 51% of the chlamydia cases during that period.
In San Francisco, the estimated number of white MSM
was 31,788, African-American MSM 4,450, Hispanic
MSM 10,808, and Asian/Pacific Islander MSM 10,127.
Among non-MSM in San Francisco, an estimated
147,538 were white, 25,511 were African-American,
47,047 are Hispanic, and 104,810 were Asian/Pacific
Islander.

Chlamydia

In San Francisco, case rates of chlamydia among MSM
increased for all racial groups during the study period
(Figure 1A). African-American MSM consistently had the
highest rates of chlamydia with 606 cases per 100,000 in
1999 and 2067 cases per 100,000 in 2008. Asian/Pacific
Islanders had the lowest case rate during the study period
with 1003 cases per 100,000 in 2008. While rates of MSM
chlamydia appeared to increase over the analytic period,
non-MSM chlamydia rates remained largely stable (Fig-
ure 1B). African-American non-MSM also had the high-
est rates of chlamydia with 1450 cases per 100,000 in
1999 and 1211 cases per 100,000 in 2008. Non-MSM in
all other racial groups had at least a four fold lower case
rate of chlamydia compared to African-Americans. The
rate ratio of MSM/non-MSM was highest among Whites
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Figure 1 Rates of chlamydia among men in San Francisco, 1999-2008. (A) Cases of chlamydia among men who have sex with men (MSM) per
100,000. (B) Cases of chlamydia among non-MSM per 100,000.
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11.6 (95% CI: 8.8-14.4) and Asian/Pacific Islanders 8.6
(95% CI: 6.2-11) and lowest among African-Americans
1.53 (95% CI: 1.2-1.9) and Hispanics 4.43 (95% CI: 2.8-
6.0) (Figure 2).

Between 1999 and 2003, 65% to 81% of chlamydia cases
in MSM were diagnosed at the San Francisco STI Clinic
(City Clinic). However, in 2007 only 55% of cases were
diagnosed at City Clinic and 22% were diagnosed by pri-
mary care physicians (compared to 7% in 1999). In con-
trast, non-MSM were diagnosed in similar proportions at
various clinic settings including City Clinic, primary care
offices, hospital, and outreach settings throughout the
study period.

Gonorrhea

Rates of gonorrhea among MSM increased between 1999
and 2008 (Figure 3A). In 2008, African-Americans and
Whites had similar rates of gonorrhea at 2360 per
100,000 and 2441 cases per 100,000 respectively. Hispan-
ics had similarly high rates of gonorrhea (2137 cases per
100,000) and Asian/Pacific Islanders had the lowest gon-
orrhea rates (865 cases per 100,000) in 2008. Among non-
MSM, African-Americans had case rates of gonorrhea at
least five fold higher than all other racial groups during
the study period (Figure 3B). The rate ratio of MSM/non-
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MSM was highest among Asian/Pacific Islanders 36.8
(95% CI: 26.9-46.7) and Whites 28.5 (95% CI: 20.4-36.57),
and lowest among African-Americans 2.9 (95% CI: 2.1-
3.7) and Hispanics 16.8 (95% CI: 10.9-22.7) (Figure 4).

Like chlamydia, approximately 70% of gonorrhea cases
were diagnosed in City Clinic between 1999 and 2003 and
5% to 10% of cases diagnosed in primary care offices. By
2007, 58% of cases were diagnosed in City Clinic and 24%
were diagnosed in primary care offices. Among non-
MSM, approximately two thirds of gonorrhea cases were
diagnosed at City Clinic and hospital settings between
1999 and 2003. However, by 2007, 38% of cases were diag-
nosed in primary care offices and 15% diagnosed at either
City Clinic or hospital settings.

Discussion

In measurement of disease burden, rates are superior to
case counts as they account for the underlying population
at risk and provide a measure of disease intensity in a
sub-population. Often MSM specific STI rates are diffi-
cult to calculate given that population estimates of MSM
are often unavailable. Here we report on MSM and non-
MSM racial/ethnic specific rates of STIs in San Francisco.
Between 1999 and 2008, rates of MSM chlamydia and
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Figure 2 MSM/non-MSM ratio of chlamydia in San Francsico, 1999-2008. MSM to non-MSM racial/ethnic specific rate ratios for chlamydia.
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Figure 3 Rates of gonorrhea among men in San Francisco, 1999-2008. (A) Cases of gonorrhea among men who have sex with men (MSM) per
100,000. (B) Cases of chlamydia among non-MSM per 100,000.
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Gonorrhea MSM/Non-MSM Rate Ratios, 1999-2008, San Francisco
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Figure 4 MSM/non-MSM ratio of gonorrhea in San Francisco, 1999-2008. MSM to non-MSM racial/ethnic specific rate ratios for gonorrhea.

gonorrhea increased, while non-MSM rates of these STIs
remained largely stable. These increases in STIs are con-
sistent with previous reports in San Francisco and other
cities [11,14]. African-American, Hispanic, and White
MSM had similar rates of chlamydia and gonorrhea while
Asian/Pacific Islander MSM had the lowest rates during
the study period. The MSM/non-MSM ratio was lowest
for African-American men and highest for White and
Asian/Pacific Islander men. While African-American
MSM had comparable rates of chlamydia and gonorrhea
to other racial/ethnic groups, African American non-
MSM had rates up to five times higher than these groups.

Reducing racial disparities is a national public health
priority. STIs, specifically gonorrhea, represent some of
the largest racial/ethnic disparities among reportable
conditions [4]. Our data highlight not only the disparities
that exist across race and ethnicity, but also among sub-
populations of MSM and non-MSM. These data identify
important trends in chlamydia and gonorrhea morbidity
that are often masked when all male morbidity is exam-
ined without regard to sexual behavior.

Furthermore, the data presented here suggest that the
disparities paradigm be expanded to include sexual
behavior. For all racial/ethnic groups, MSM had signifi-

cantly higher rates of chlamydia and gonorrhea compared
to non-MSM. In San Francisco, MSM are significantly
burdened with STIs and these disparities warrant public
health attention and resources.

San Francisco STD Prevention and Control Services
recommends that all sexually active MSM be screened for
syphilis, chlamydia, and gonorrhea every three to six
months. In San Francisco, routine screening for gonor-
rhea and chlamydia at the urogenital, pharyngeal, and
rectal sites is widely available for MSM and has been
shown to lead to significantly higher rates of gonorrhea
and chlamydia diagnoses, primarily through diagnosis of
asymptomatic infections [15,16]. After increased rates of
syphilis were reported in 2001 and 2002, there have been
multiple public health campaigns for routine STI screen-
ing of MSM which may partially explain the increased
percentage of cases diagnosed in primary care offices
during our study period. Additionally, San Francisco STD
Prevention and Control Services has worked over the
prior decade to ensure that STD screening is incorpo-
rated into routine HIV care for MSM in San Francisco.

Based on lower sexual risk behavior such screening is
not routinely indicated in non-MSM and the higher rate
of STIs among African-American non-MSM in San Fran-
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cisco, while previously documented, is not well under-
stood. Although several studies have shown that African-
American MSM are less likely compared to other racial
groups to self-identify as "gay" or "bisexual" we used data
on gender of sex partners and not sexual identity to
define MSM [17-19]. In addition, we found the percent-
age of African-American men classified as MSM was
similar to that of white and Hispanic men, which would
not support misclassification of sexual behavior as a suffi-
cient explanation. Sexual networks, social context, and
other contextual factors have been identified as impor-
tant factors in racial STI disparities in other regions of the
US [20-23]. It is unclear how these more macro level fac-
tors may function differently (if at all) between MSM and
non-MSM.

Our analysis has several limitations worth noting. Our
STI case rates and MSM/non-MSM ratios are dependent
on estimation of population sizes for both MSM and non-
MSM in San Francisco. Using the National NHBS and
2000 census data, we calculated a midpoint estimate and
assume that the size of each population is relatively stable
over the time period of analysis (1999-2008). Comparison
of the 2000 census data to the 2006-2008 American Com-
munity Survey data for San Francisco County did not
reveal any significant demographic shifts [24]. Further-
more, the NHBS sample size of MSM of color was too
small to make meaningful comparisons between groups
of MSM [25-29]. In the beginning of our study period, up
to 81% of chlamydia cases and 70% of gonorrhea cases
were diagnosed in the public STI clinic. There are data
that STI rates among MSM attending public STI clinics
are higher than other clinical sites which could lead to an
over estimation of STI rates [30,31]. However, we believe
that the gonorrhea and chlamydia surveillance systems in
San Francisco are robust, as electronic laboratory report-
ing has been integrated into routine surveillance activi-
ties. Additionally, our definition of MSM was considered
fixed. If a male patient reported male partners in 1990
during an STD clinic visit or public health disease control
interview, or on a morbidity report, all subsequent mor-
bidity was classified as MSM. As a result, men who have
not had recent male exposures would be misclassified as
MSM. Finally, San Francisco is a unique urban environ-
ment and is residence to a large population of MSM.
Therefore, these findings may have limited generalizibil-
ity. However, we believe the methods we employed could
be used in other health jurisdictions to develop locally
valuable measures of disease burden and disparity.

Conclusions

We capitalized on our existing data infrastructure and
locally available data to examine population-based esti-
mates of the rates of gonorrhea and chlamydia among
men in San Francisco. The rates of STIs among MSM
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continue to rise, while the rates among non-MSM have
been stable. MSM carried a substantially higher burden
of STIs compared to non-MSM except among African-
American men. The lower MSM/non-MSM ratio among
African-Americans was driven primarily by the high rates
among African American non-MSM. This study was the
first population based estimate of the burden of gonor-
rhea and chlamydia among men in San Francisco. Utiliz-
ing the MSM population estimates of San Francisco and
sexual partner gender data acquired at the time of testing,
we report racial disparities that mirror those previously
documented in the literature. We also suggest that among
African-American men the gender of sexual partners is
less of a determinant of gonorrhea or chlamydia rates
than for other racial groups. This phenomenon warrants
further research to establish contributing factors in order
to develop effective, appropriate prevention strategies.

Competing interests
HS, KB, HR, RK, and JK declare that they have no competing interests.

Authors' contributions

HS contributed to developing the idea for the study, assisted with data analy-
sis, and developed the manuscript. KB provided advice and guidance for the
study, assisted with data analysis, and contributed to the manuscript. HR devel-
oped MSM population estimates and contributed to the manuscript. RK
assisted with data analysis. JK develop the idea for the study, oversaw all
aspects of the study, and contributed to the manuscript. All authors read and
approved the final manuscript.

Author Details

"Department of Medicine, University of California, San Francisco, California,
USA, 2STD Prevention and Control Services, San Francisco Department of
Public Health, 1360 Mission St.,, Suite 401, San Francisco, California, USA and
3HIV Epidemiology Section, AIDS Office, San Francisco Department of Public
Health, 25 Van Ness, Suite 500, San Francisco, California, USA

Received: 4 February 2010 Accepted: 6 June 2010
Published: 6 June 2010

References

1. Centers for Disease Control and Prevention: Sexually Transmitted Disease
Surveillance, 2007. Services US Department of Health and Human
Services. Atlanta, GA; 2008.

2. Centers for Disease Control and Prevention National Center for HIV/AIDS
HepatitisViral STD and TB Prevention: 2006 Disease Profile. 2008:30-35.

3. STD Control Section: San Francisco Sexually Transmitted Disease
Annual Summary, 2006. San Francisco, California: San Francisco
Department of Public Health; 2007.

4. STD Control Section: San Francisco Sexually Transmitted Disease
Annual Summary, 2008. San Francsico, CA: San Francisco Department of
Public Health; 2008.

5. Fox KK, del Rio C, Holmes KK, Hook EW, Judson FN, Knapp JS, Procop GW,
Wang SA, Whittington WL, Levine WC: Gonorrhea in the HIV era: a
reversal in trends among men who have sex with men. Am J Public
Health 2001, 91(6):959-964.

6. Kim AA, Kent CK, Klausner JD: Risk factors for rectal gonococcal infection
amidst resurgence in HIV transmission. Sex Transm Dis 2003,
30(11):813-817.

7. Torian LV, Makki HA, Menzies IB, Murrill CS, Weisfuse IB: HIV infection in
men who have sex with men, New York City Department of Health
sexually transmitted disease clinics, 1990-1999: a decade of
serosurveillance finds that racial disparities and associations between
HIV and gonorrhea persist. Sex Transm Dis 2002, 29(2):73-78.

8. Torian LV, Makki HA, Menzies IB, Murrill CS, Benson DA, Schween FW,
Weisfuse IB: High HIV seroprevalence associated with gonorrhea: New


http://www.biomedcentral.com/1471-2458/10/315
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11392941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14603087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11818891

Scott et al. BMC Public Health 2010, 10:315
http://www.biomedcentral.com/1471-2458/10/315

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

York City Department of Health, sexually transmitted disease clinics,
1990-1997. Aids 2000, 14(2):189-195.

Heckman TG, Kelly JA, Bogart LM, Kalichman SC, Rompa DJ: HIV risk
differences between African-American and white men who have sex
with men. JNatl Med Assoc 1999, 91(2):92-100.

Bingham TA, Harawa NT, Johnson DF, Secura GM, MacKellar DA, Valleroy
LA: The effect of partner characteristics on HIV infection among African
American men who have sex with men in the Young Men's Survey, Los
Angeles, 1999-2000. AIDS Educ Prev 2003, 15(1 Suppl A):39-52.
Raymond HF, Chen S, Truong HM, Knapper KB, Klausner JD, Choi KH,
McFarland W: Trends in sexually transmitted diseases, sexual risk
behavior, and HIV infection among Asian/Pacific Islander men who
have sex with men, San Francisco, 1999-2005. Sex Transm Dis 2007,
34(5):262-264.

U.S. Census Bureau, Population Division: Methodology for the United
States Resident Population Estimates by Age, Sex, Race, and Hispanic
Origin (Vintage 2008): April 1,2000 to July 1, 2008. .

UNAIDS/WHO Working Group on HIV/AIDS/STI Surveillance: Estimating
the size of populations at risk for HIV: Issues and Methods updated July
2003. 2003.

Marcus U, Bremer V, Hamouda O, Kramer MH, Freiwald M, Jessen H,
Rausch M, Reinhardt B, Rothaar A, Schmidt W, et al: Understanding
recent increases in the incidence of sexually transmitted infections in
men having sex with men: changes in risk behavior from risk
avoidance to risk reduction. Sex Transm Dis 2006, 33(1):11-17.

Kent CK, Chaw JK, Wong W, Liska S, Gibson S, Hubbard G, Klausner JD:
Prevalence of rectal, urethral, and pharyngeal chlamydia and
gonorrhea detected in 2 clinical settings among men who have sex
with men: San Francisco, California, 2003. Clin Infect Dis 2005,
41(1):67-74.

Marcus JL, Bernstein KT, Stephens SC, Snell A, Kohn RP, Liska S, Klausner
JD: Sentinel Surveillance of Rectal Chlamydia and Gonorrhea Among
Males - San Francisco, 2005-2008. Sex Transm Dis 2010, 37(1):59-61.
Millett G, Malebranche D, Mason B, Spikes P: Focusing "down low":
bisexual black men, HIV risk and heterosexual transmission. J Nat/ Med
Assoc 2005, 97(7 Suppl):525-595.

Millett GA, Peterson JL, Wolitski RJ, Stall R: Greater risk for HIV infection of
black men who have sex with men: a critical literature review. Am J
Public Health 2006, 96(6):1007-1019.

Kennamer JD, Honnold J, Bradford J, Hendricks M: Differences in
disclosure of sexuality among African American and White gay/
bisexual men: implications for HIV/AIDS prevention. AIDS Educ Prev
2000, 12(6):519-531.

Adimora AA, Schoenbach VJ: Social context, sexual networks, and racial
disparities in rates of sexually transmitted infections. JInfect Dis 2005,
191(Suppl 1):5115-122.

Farley TA: Sexually transmitted diseases in the Southeastern United
States: location, race, and social context. Sex Transm Dis 2006, 33(7
Suppl):558-64.

Turner KM, Garnett GP, Ghani AC, Sterne JA, Low N: Investigating ethnic
inequalities in the incidence of sexually transmitted infections:
mathematical modelling study. Sex Transm Infect 2004, 80(5):379-385.
Hoover K, Bohm M, Keppel K: Measuring disparities in the incidence of
sexually transmitted diseases. Sex Transm Dis 2008, 35(12 Suppl):S40-44.
US Census Bureau: 2006-2008 American Community Survey. [http://
factfinder.census.govl].

Bohl DD, Raymond HF, Arnold M, McFarland W: Concurrent sexual
partnerships and racial disparities in HIV infection among men who
have sex with men. Sex Transm Infect 2009, 85(5):367-3609.

Mills TC, Stall R, Pollack L, Paul JP, Binson D, Canchola J, Catania JA: Health-
related characteristics of men who have sex with men: a comparison of
those living in "gay ghettos" with those living elsewhere. Am J Public
Health 2001, 91(6):980-983.

Raymond HF, Rebchook G, Curotto A, Vaudrey J, Amsden M, Levine D,
McFarland W: Comparing internet-based and venue-based methods to
sample MSM in the San Francisco Bay Area. AIDS Behav 14(1):218-224.
Snowden JM, Raymond HF, McFarland W: Prevalence of seroadaptive
behaviours of men who have sex with men, San Francisco, 2004. Sex
Transm Infect 2009, 85(6):469-476.

Raymond HF, Bingham T, McFarland W: Locating unrecognized HIV
infections among men who have sex with men: San Francisco and Los
Angeles. AIDS Educ Prev 2008, 20(5):408-419.

30.

31.

Page 8 of 8

Cook RL, St George K, Silvestre AJ, Riddler SA, Lassak M, Rinaldo CR Jr:
Prevalence of chlamydia and gonorrhoea among a population of men
who have sex with men. Sex Transm Infect 2002, 78(3):190-193.

Porter CA, Thompson D, Erbelding EJ: Differences in demographics and
risk factors among men attending public v non-public STD clinics in
Baltimore, Maryland. Sex Transm Infect 2004, 80(6):488-491.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/10/315/prepub

doi: 10.1186/1471-2458-10-315

Cite this article as: Scott et al,, Racial/ethnic and sexual behavior disparities
in rates of sexually transmitted infections, San Francisco, 1999-2008 BMC Pub-
lic Health 2010, 10:315

Submit your next manuscript to BioMed Central
and take full advantage of:

* Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BiolVled Central



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10708290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10083778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12630598
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16940897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16385216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15937765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20118677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16080458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16670223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11220504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15627221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16432486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15459406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18836391
http://factfinder.census.gov
http://factfinder.census.gov
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19773457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11392945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19160034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19505875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18956982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12238651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15572621
http://www.biomedcentral.com/1471-2458/10/315/prepub



