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Objectives: To describe the population of men who have sex with
men (MSM) in New York City, compare their demographics, risk
behaviors, and new HIV and primary and secondary (P&S) syphilis
rates with those of men who have sex with women (MSW), and
examine trends in infection rates among MSM.

Design: Population denominators and demographic and behavioral
data were obtained from population-based surveys during 2005–
2008. Numbers of new HIV and P&S syphilis diagnoses were
extracted from city-wide disease surveillance registries.

Methods: We calculated overall, age-speciﬁc and race/ethnicityspeciﬁc case rates and rate ratios for MSM and MSW and analyzed
trends in MSM rates by age and race/ethnicity.
Results: The average prevalence of male same-sex behavior during
2005–2008 (5.0%; 95% CI: 4.5 to 5.6) differed by both age and race/
ethnicity (2.3% among non-Hispanic black men; 7.4% among nonHispanic white men). Compared with MSW, MSM differed significantly on all demographics and reported a higher prevalence of
condom use at last sex (62.9% vs. 38.3%) and of past-year HIV
testing (53.6% vs. 27.2%) but also more past-year sex partners.
MSM HIV and P&S syphilis rates were 2526.9/100,000 and
707.0/100,000, each of which was over 140 times MSW rates. Rates
were highest among young and black MSM. Over 4 years, HIV rates
more than doubled and P&S syphilis rates increased 6-fold among
18-year-old to 29-year-old MSM.
Conclusions: The substantial population of MSM in New York
City is at high risk for acquisition of sexually transmitted infections
given high rates of newly diagnosed infections and ongoing risk
behaviors. Intensiﬁed and innovative efforts to implement and
evaluate prevention programs are required.
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INTRODUCTION
The successful targeting of resources for the prevention
and treatment of sexually transmitted diseases (STD), including HIV, beneﬁts from knowledge of the population size
and demographic and behavioral characteristics of those at
highest risk for infections. Although national and local data
have shown that men who have sex with men (MSM)
comprise the majority of new HIV and new syphilis cases
in the United States, understanding the full burden of disease
among the MSM population has been challenging given that,
until recently, direct estimates of MSM numbers in the
general population were unavailable.
Several recent population-based studies using MSM
denominator estimates from behavioral surveillance have
quantiﬁed point prevalence of HIV1,2 or primary and secondary (P&S) syphilis and HIV rates among MSM.3 Our analysis
adds to this body of work by examining trends in newly diagnosed HIV and P&S syphilis among sexually active MSM
in New York City (NYC), an epicenter of the US HIV epidemic. In NYC, the proportion of reported male HIV diagnoses that were among MSM increased by 19% in just 5
years.4 MSM have also been disproportionately affected by
P&S syphilis since the outbreak began in 1999. In 2008, 87%
of male P&S syphilis cases in NYC reported sex with other
men.5 To effectively plan, implement, and evaluate programs
aimed at preventing transmission of HIV and other STDs, we
describe the population of MSM in NYC, compare demographic and behavioral characteristics of MSM and men
who have sex with women (MSW), estimate rates of disease
in both groups, and examine disparities among MSM by race/
ethnicity and age using 3 population-based data sources.

METHODS
Data Sources
NYC Community Health Survey
Since 2002, the NYC Department of Health and Mental
Hygiene (DOHMH) has conducted an annual, cross-sectional,
population-based survey [the Community Health Survey
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(CHS)], to collect information on self-reported health status
and risk behaviors among NYC residents. The CHS samples
noninstitutionalized individuals aged $18 years utilizing
a stratiﬁed sample design to produce neighborhood and
city-wide estimates. For the 2005–2008 surveys, households
with landline telephones were selected using random digit
dialing, and 1 adult per household was randomly selected
for interview. Surveys were approved by the NYC DOHMH
Institutional Review Board.
Sample weights were constructed, adjusting for the
respondent’s probability of selection and weighting each record up to the neighborhood population while accounting for
the respondent’s age, sex, and race. Datasets comprised of
multiple survey years are processed in a similar manner to
the CHS from an individual year, with the additional sample
size permitting poststratiﬁcation by age/sex and race/ethnicity
within NYC neighborhoods using a constrained raking procedure. CHS cooperation rates6 over the 4 years ranged from
79.3% to 90.7%. A total of 11,217 men aged 18–64 years
participated in the 2005–2008 surveys.
During each survey, men were asked about demographic and behavioral topics, including numbers of female
and male sex partners in the last 12 months. Consistent with
the US National Health and Nutrition Examination Surveys
(NHANES), sex was deﬁned as oral, vaginal, or anal sex.

HIV/AIDS Surveillance Registry
Health care providers and laboratories are required by
law to report new cases of HIV infection and HIV illness and
AIDS cases to the NYC DOHMH. We extracted data on
males aged 18–64 years who were newly diagnosed with HIV
(with or without AIDS) between 2005 and 2008 and reported
to the HIV/AIDS Surveillance Registry through June 2010.
Data included patient race/ethnicity, and age and transmission
risk at the time of HIV diagnosis. Males reporting a history of
sex with males, either as a sole risk factor or with injection
drug use (3.4% of the 6767 known MSM with new HIV
diagnoses from 2005 through 2008) comprised the numerator
for the estimated rate of new HIV diagnoses among MSM.
Consistent with the Centers for Disease Control and Prevention deﬁnition of heterosexual risk, males whose reported
transmission risk was a history of sex with females with
a history of hemophilia, HIV infection, injection drug use,
transplant, or transfusion were classiﬁed as MSW. Among
HIV-diagnosed male cases with known transmission risk,
81% were MSM, 11% were MSW, and 8% had other reported
risk; 29% had unknown transmission risk at the time of report, which is comparable with the national ﬁgure.7

STD Surveillance Registry
Health care providers and laboratories are required by
law to report reactive syphilis tests and syphilis of any stage
to the NYC DOHMH, whose staff attempt to interview all
P&S syphilis cases. We extracted case reports for males aged
18–64 years diagnosed with P&S syphilis between 2005 and
2008. Reports included race/ethnicity, age at diagnosis, and
sex of partner for interviewed cases (61% of male cases).
Interviewed males reporting sex with males or with both
males and females during the referent period (3 months before
Ó 2011 Lippincott Williams & Wilkins
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diagnosis for primary and 6 months before diagnosis for secondary syphilis) were deﬁned as the numerator for the estimated rate of P&S syphilis diagnoses among MSM. Males
reporting sex with only females during the referent period
comprised the numerator for the rate among MSW. Among
P&S syphilis–diagnosed male cases with known sex of partner, 89% were MSM and 11% were MSW. Due to lack of
interview or refusal to report sex of partners, 42% of male
P&S cases could not be classiﬁed as MSM or MSW.

Analysis
For population denominators, male CHS respondents
aged 18–64 years who reported having sex during the past 12
months were included in the analysis (n = 8345). Respondents
who reported at least 1 male sex partner (regardless of
whether female partners were also reported) were classiﬁed
as MSM and respondents who reported only female sex partners were classiﬁed as MSW.
SUDAAN 10.0 (Research Triangle Institute, NC) was
used for analyses of survey data. The weighted prevalence
and population size of MSM (rounded to the nearest 1000) in
NYC during 2005–2008 were estimated, overall and by age
and race/ethnicity. Weighted demographic, health status, and
behavioral characteristics were described for MSM and
MSW, with estimates age-adjusted to the Census 2000 US
population. An estimate was considered unstable if its relative
standard error was .30%. For comparisons of MSM with
MSW, differences between weighted prevalence estimates
were considered statistically signiﬁcant if x2 P values were
,0.05. Among subgroups of MSM, prevalence estimates
were considered statistically signiﬁcantly different if t test
P values were ,0.05.
We estimated rates of new HIV and P&S syphilis diagnoses (per 100,000 population) among sexually active MSM
and MSW by dividing the number of cases in each group over
4 years (from 2005 to 2008 HIV/AIDS and STD surveillance
registries) by the cumulative 4-year estimated populations of
MSM and MSW (from CHS). To include all new diagnoses in
the numerators, for each disease, we applied proportions of
male cases known to be MSM and MSW to the groups with
unknown transmission risk or sex of partner. For subgroup
analyses by age group and race/ethnicity, we redistributed
cases with unknown risk/sex of partner according to the age
and race/ethnicity categories of cases that had this information. We calculated case rates for MSM and MSW overall,
by age group, and for 3 main race/ethnicity categories (nonHispanic white, non-Hispanic black, and Hispanic), and
MSM to MSW rate ratios. Additionally, we examined trends
in new infection rates among MSM by age and race/ethnicity,
using as denominators the annual weighted numbers of MSM
(unadjusted for age) from the CHS.

RESULTS
Prevalence and Population Size of MSM
The estimated numbers of males aged 18–64 years
living in NYC were 2,510,677 in 2005; 2,533,183 in 2006;
2,583,187 in 2007; and 2,607,031 in 2008.8 Based on an
www.jaids.com |
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MSM prevalence of 6.1% (95% CI: 4.9 to 7.5) in 2005, 4.7%
(95% CI: 3.8 to 5.8) in 2006, 5.0% (95% CI: 4.0 to 6.2) in
2007, and 4.6% (95% CI: 3.5 to 6.0) in 2008, there were an
estimated 112,000 MSM in 2005; 88,000 MSM in 2006;
89,000 MSM in 2007; and 90,000 MSM in 2008. The average prevalence of male same-sex behavior for years 2005–
2008 (5.0%; 95% CI: 4.5 to 5.6) was highest among men
aged 40–49 years (8.0%) and lowest among men aged
18–29 years (3.9%) (Table 1). Prevalence of male same-sex
behavior also differed by race/ethnicity, ranging from 2.2%
and 2.3% among non-Hispanic Asian and black men, respectively, to 7.4% among non-Hispanic white men.

Demographic and
Behavioral Characteristics
MSM were signiﬁcantly different from MSW with
regard to all demographic variables examined (Table 2). Unlike MSW, MSM had a skewed age distribution, with 38.0%
aged 40–49 years. Among MSM, the majority (58.8%) were
white. MSM were more likely than MSW to be US-born,
have a higher education, and lower poverty level (all P ,
0.001). A sizeable proportion of MSM (14.6%) reported a heterosexual/straight sexual identity. Although the subpopulation of black MSM was relatively small and yielded an
unstable estimate for straight identity, more black MSM
(24.3%; 95% CI: 12.1 to 42.7) and Hispanic MSM (18.8%;
95% CI: 11.3 to 29.7) reported being straight, compared with
white MSM (9.7%; 95% CI: 5.6 to 16.2).
MSM were more likely than MSW to report good to
excellent general health but also more likely to report poor
mental health status and diagnoses of depression (26.0% vs.
10.5%, P , 0.001) (Table 2). MSM were signiﬁcantly more
likely than MSW to have a primary health care provider and
to have visited their provider in the past year.
MSM were more likely than MSW to have been HIV
tested, both in the last year (53.6% vs. 27.2%, P , 0.001) and

ever (84.8% vs. 59.7%, P , 0.001) (Table 2). Among MSM,
18-year to 29-year olds (66.0%) were more likely than 30year to 39-year olds (47.4%, p=0.033) and 50-year to 64-year
olds (46.8%, P = 0.022) to have HIV tested in the last year.
Self-reported HIV testing in the last year was 65.5% among
black MSM (95% CI: 51.6 to 77.1), 61.2% among Hispanic
MSM (95% CI: 50.3 to 71.1), and 51.1% among white MSM
(95% CI: 42.9 to 59.3).
MSM reported more sex partners in the past year than
MSW; 29.1% of MSM and 8.7% of MSW reported $4 partners (Table 2). Likelihood of reporting multiple partners
among MSM did not vary by age or race/ethnicity. Almost
two-thirds (62.9%) of MSM reported using a condom at last
sex act, compared with 38.3% of MSW (Table 2). Among
MSM, condom use at last sex was more prevalent among
18-year to 29-year olds (65.0%) than among 30-year to
39-year olds (54.9%, P = 0.040) and 50-year to 64-year olds
(52.3%, P = 0.017), but did not vary among white, black, and
Hispanic MSM.

HIV and Primary and Secondary
Syphilis Rates
HIV
The number of new HIV diagnoses among MSM
increased from 2370 in 2005 to 2499 in 2008 (a 5.4%
increase), whereas diagnoses among MSW decreased steadily
from 369 in 2005 to 258 in 2008 (a 30.1% decrease). During
2005–2008, there were 9571 new HIV cases among MSM
and 1249 among MSW, resulting in an MSM HIV case rate
that was 140.4 as high (95% CI: 132.1 to 148.7) as the rate
among MSW (2526.9/100,000 vs. 18.0/100,000) (Table 3).
MSM/MSW rate ratios varied substantially by age and by
race/ethnicity. Among MSM, HIV rates decreased with increasing age; the rate for 18-year to 29-year olds (5956.4/
100,000) was almost twice the rate among 30-year to 39-year

TABLE 1. Number of Sexually Active Males Aged 18–64 Years, Age-Adjusted* Weighted Percent and Number of Sexually Active
MSM by Selected Characteristics—NYC, 2005–2008
Characteristic
Total
Age group
18–29
30–39
40–49
50–64
Race/ethnicity
Non-Hispanic
Non-Hispanic
Hispanic
Non-Hispanic
Non-Hispanic

White
Black
Asian/PI
Other‡

Sample Size of Sexually Active Males

Prevalence of MSM

95% CI

Estimated MSM Population

8345

5.0

4.5 to 5.6

93,000

1345
2055
2177
2640

3.9
4.5
8.0
4.3

2.8
3.6
6.7
3.5

to
to
to
to

5.3
5.6
9.6
5.2

17,000
24,000
35,000
17,000

3573
1837
2085
631
219

7.4
2.3
4.3
2.2†
6.5†

6.4
1.7
3.4
1.1
3.2

to
to
to
to
to

8.6
3.2
5.4
4.3
12.8

56,000
9,000
22,000
3,000
4,000

Source: NYC CHSs, 2005–2008.
*Adjusted to the year 2000 US Standard Population.
†Estimate should be interpreted with caution. Estimate’s relative standard error (a measure of estimate precision) is greater than 30% or the sample size is too small, making the
estimate potentially unreliable.
‡Includes American Indian, Alaska Native, multiple races, or other race.
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TABLE 2. Age-Adjusted* Demographic and Behavioral Characteristics Among MSM and MSW, NYC, 2005–2008
MSM (n = 499)
Weighted %
Age group
18–29
18.0
30–39
25.9
40–49
38.0
50–64
18.0
Race/ethnicity
Non-Hispanic White
58.8
Non-Hispanic Black
9.5
Hispanic
24.1
Non-Hispanic A/PI
3.6†
Non-Hispanic Other
3.9†
Borough of residence
Bronx
10.0
Brooklyn
23.0
Manhattan
47.9
Queens
17.6
Staten Island
1.5†
Country of birth
US
79.4
Foreign
20.6
Marital status
Married /coupled
42.2
Widowed/separated/divorced
8.3
Never married
49.6
Education
High school or less
21.5
Some college or more
78.5
Federal poverty level
FPL ,200%
20.4
FPL $200%
76.8
Unknown
2.8†
Sexual identity
Heterosexual/straight
14.6
Gay
73.5
Bisexual
11.9
General health status
Excellent/very good
61.6
Good
26.3
Fair/poor
12.1
Health insurance
Yes
85.8
No
14.2
Primary health care provider
Yes
81.8
No
18.2
PCP visit in last year‡
Yes
87.4
No
12.6
No. days mental health not good (past 30 days)
0
45.3
1–13
42.7
$14
12.1

MSW (n = 7800)

95% CI

Weighted %

95% CI

x2 P, MSM vs. MSW

23.7
31.3
43.7
21.8

24.4
29.8
23.7
22.1

23.1
28.6
22.6
21.1

25.8
31.1
24.8
23.1

,0.001

53.0 to 64.3
7.0 to 12.9
19.4 to 29.5
1.9 to 7.0
1.9 to 8.1

38.8
21.9
27.2
9.2
3.0

37.5 to 40.0
20.8 to 22.9
26.0 to 28.5
8.4 to 10.0
2.5 to 3.5

,0.001

6.6 to 14.9
18.6 to 28.2
42.3 to 53.5
13.8 to 22.2
0.8 to 2.8

15.4
29.1
20.6
28.8
6.1

14.5 to 16.4
28.1 to 30.2
19.5 to 21.7
27.6 to 29.9
5.7 to 6.6

,0.001

74.4 to 83.6
16.4 to 25.6

55.5
44.5

54.2 to 56.8
43.2 to 45.8

,0.001

37.0 to 47.5
5.9 to 11.5
44.4 to 54.7

64.3
9.2
26.5

63.1 to 65.4
8.5 to 9.9
25.6 to 27.5

,0.001

16.9 to 27.0
73.0 to 83.1

38.3
61.7

36.9 to 39.6
60.4 to 63.1

,0.001

15.9 to 25.8
71.4 to 81.5
1.1 to 6.7

32.1
62.7
5.3

30.8 to 33.4
61.3 to 64.0
4.6 to 6.0

,0.001

11.0 to 19.2
68.0 to 78.3
8.7 to 16.1

99.4
0.1†
0.5

99.1 to 99.5
0.0 to 0.3
0.4 to 0.8

,0.001

56.0 to 66.9
21.6 to 31.7
9.1 to 16.0

50.8
34.2
14.9

49.5 to 52.2
32.9 to 35.6
14.0 to 15.9

,0.001

81.0 to 89.5
10.4 to 18.9

77.2
22.8

75.9 to 78.4
21.6 to 24.1

0.001

76.2 to 86.2
13.8 to 23.8

74.2
25.8

72.9 to 75.4
24.6 to 27.1

0.014

80.1 to 92.3
7.7 to 19.9

82.5
17.5

80.9 to 84.0
16.0 to 19.1

0.036

40.0 to 50.6
37.6 to 47.9
8.9 to 16.1

60.8
29.5
9.7

59.4 to 62.1
28.2 to 30.8
8.9 to 16.1

,0.001

13.5
21.2
32.6
14.8

to
to
to
to

to
to
to
to

(continued on next page)
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TABLE 2. (Continued ) Age-Adjusted* Demographic and Behavioral Characteristics Among MSM and MSW, NYC, 2005–2008
MSM (n = 499)
Weighted %
Diagnosed depression ever
Yes
No
HIV test ever§
Yes
No
HIV test in past year
Yes
No
No. sex partners in last year
1
2
3
4+
Mean, median, IQR
Condom use at last sexjj
Yes
No

95% CI

MSW (n = 7800)
Weighted %

95% CI

x2 P, MSM vs. MSW

26.0
74.0

21.7 to 30.7
69.3 to 78.3

10.5
89.5

9.7 to 11.3
88.7 to 90.3

,0.001

84.8
15.2

79.1 to 89.2
10.8 to 20.9

59.7
40.3

58.2 to 61.3
38.7 to 41.8

,0.001

53.6
46.4

48.0 to 59.1
40.9 to 52.0

27.2
72.8

26.0 to 28.5
71.5 to 74.0

,0.001

44.5
15.6
10.8
29.1
7.5, 2, 3

38.9 to 50.2
11.9 to 20.2
7.7 to 14.9
24.2 to 34.5
—

77.6
8.8
4.9
8.7
1.7, 1, 0

76.4 to 78.7
8.1 to 9.7
4.3 to 5.5
7.9 to 9.5
—

,0.001

62.9
37.1

57.1 to 68.3
31.7 to 42.9

38.3
61.7

36.8 to 39.7
60.3 to 63.2

,0.001

—

Source: NYC CHSs, 2005–2008.
*Adjusted to the year 2000 U.S. Standard Population.
†RSE.30%.
‡Question asked in 2006, 2007 and 2008 only and of respondents who reported having a PCP; prevalence estimates based on responses from 345 MSM and 5583 MSW.
§Question asked in 2005, 2007 and 2008 only; prevalence estimates based on responses from 375 MSM and 5787 MSW.
jjQuestion asked in 2005, 2006 and 2008 only; prevalence estimates based on responses from 377 MSM and 5826 MSW.
A/PI, Asian/Paciﬁc Islander; FPL, federal poverty level; PCP, primary care physician; IQR, interquartile range.

olds, and 4.6 to 6.2 times as high as the rates among MSM
aged 40 and older. Among MSW, 18-year to 29-year olds had
the lowest HIV rate (12.1/100,000) of all age groups, leading
to the highest MSM/MSW rate ratio (490.3). Among MSM,
rates were highest for black MSM (8780.7/100,000), which
were double that of Hispanic MSM (3520.7/100,000).

Syphilis
P&S syphilis cases among both MSM and MSW increased steadily, from 496 in 2005 to 895 in 2008 among
MSM (an 80.4% increase), and from 84 in 2005 to 114 in
2008 among MSW (a 35.7% increase). The total number of
P&S syphilis cases over 4 years was 2678 among MSM and
334 among MSW, resulting in an MSM P&S syphilis case
rate that was 147.3 times as high (95% CI: 130.5 to 163.2) as
the rate among MSW (707.0/100,000 vs. 4.8/100,000) (Table
3). P&S syphilis rates among MSM followed the same pattern
as HIV rates, wherein they decreased with increasing age and
were highest among black (2,375.9/100,000), followed by
Hispanic MSM (754.1/100,000), who had approximately
one-third the rate of black MSM. In every age group, MSM
had more than 100 times the rate of P&S syphilis compared
with MSW. MSM/MSW rate ratios by race/ethnicity ranged
from 183.0 (black) to 255.7 (white).

MSM HIV and Syphilis Trends
Figure 1 shows rates among MSM by age group from
2005 through 2008. There were marked increases in HIV
diagnoses among 18-year-old to 29-year-old MSM, with case
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rates more than doubling from 3078.7/100,000 (95% CI:
2875.7 to 3281.6 per 100,000) in 2005 to 8870.0/100,000
in 2008 (95% CI: 8342.7 to 9397.3 per 100,000) (Fig. 1A).
Although the P&S syphilis rate among 18-year-old to 29year-old MSM in 2005 was lower than the HIV rate that year,
it increased much more dramatically, increasing 6-fold to
reach 2900.4/100,000 in 2008 (95% CI: 2598.6 to 3202.1
per 100,000) (Fig. 1B). During this period, both HIV and
P&S syphilis case rates among 30-year-old to 39-year-old
MSM peaked in 2007.
Figure 2 shows rates by race/ethnicity category from
2005 through 2008. After peaks in 2006 and 2007 for Hispanic and black MSM, respectively, HIV rates remained relatively steady (Fig. 2A). P&S syphilis rates increased
dramatically for black and Hispanic MSM from 2005 to
2007, with the rate among Hispanic MSM increasing 6-fold,
whereas the rate rose steadily for white MSM (Fig. 2B).

DISCUSSION
The population of MSM in NYC is large, diverse, and
has high rates of risky sexual behaviors. There are substantial
differences in the characteristics and newly diagnosed infection rates of MSM, as compared with MSW. Our analysis
triangulated population-based behavioral surveys and HIV
and STD surveillance registries and identiﬁed alarmingly high
rates and rising trends in 2 epidemiologically linked health
conditions among MSM. The planning, implementation, and
evaluation of programs and policy to reduce disease burden
among MSM will require continued and innovative efforts.
Ó 2011 Lippincott Williams & Wilkins
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TABLE 3. New HIV and Primary and Secondary Syphilis Case Rates Among MSM and MSW Aged 18–64 Years—NYC, 2005–2008
HIV*

Number of cases
(redistributed)
Estimated population†
Overall case rate/
100,000 (95% CI)
By age group, yrs
18–29
30–39
40–49
50–64
By race/ethnicity
Non-Hispanic white
Non-Hispanic black
Hispanic

Primary and Secondary Syphilis

MSM

MSW

MSM/MSW
Case Rate Ratio

9571

1249

—

MSM

MSW

MSM/MSW
Case Rate Ratio

2678

334

—

379,000
2526.9
(2476.3 to 2577.5)

6,923,000
18.0
(17.0 to 19.0)

—
140.4
(132.1 to 148.7)

379,000
707.0
(680.2 to 733.8)

5956.4
(5769.8 to 6143.0)
3332.8
(3214.6 to 3451.0)
1292.1
(1234.7 to 1349.5)
961.2
(887.6 to 1034.8)

12.1
(10.4 to
18.6
(16.7 to
26.7
(24.2 to
15.3
(13.3 to

17.3)

490.3
(418.5 to 558.3)
179.4
(160.4 to 198.4)
48.4
(43.4 to 53.5)
63.0
(53.5 to 72.5)

1419.1
(1328.0 to 1510.2)
1077.4
(1010.2 to 1144.6)
402.9
(370.8 to 435.0)
221.6
(186.3 to 256.9)

1241.9
(1195.9 to 1287.9)
8780.7
(8483.8 to 9077.6)
3520.7
(3395.8 to 3645.6)

20.0
(18.3 to 21.7)
27.0
(24.4 to 29.6)
8.4
(7.1 to 9.7)

62.1
(56.4 to 67.9)
325.5
(292.0 to 359.0)
418.3
(351.6 to 485.1)

276.3
(254.6 to 298.0)
2375.9
(2221.4 to 2530.4)
754.1
(696.3 to 811.9)

13.8)
20.5)
29.2)

6,923,000
4.8
(4.3 to 5.3)

—
147.3
(130.5 to 163.2)

8.1
(6.7 to
5.4
(4.4 to
3.7
(2.8 to
2.1
(1.4 to

175.0
(143.0 to 207.0)
201.3
(161.8 to 240.8)
108.2
(79.7 to 136.7)
107.4
(65.9 to 148.9)

9.5)
6.4)
4.6)
2.8)

1.1
(0.7 to 1.5)
13.0
(11.2 to 14.8)
3.6
(2.7 to 4.5)

255.7
(160.5 to 350.9)
183.0
(154.8 to 211.3)
212.2
(158.8 to 265.6)

*As reported to the NYC DOHMH by June 30, 2010.
†Denominator source is combined CHSs, 2005–2008. Denominators are based on reported sex partners in the prior 12 months among sexually active respondents, weighted to the
NYC population per Census 2000, and rounded to the nearest thousand.

We found that 5% or 1 in every 20 sexually active NYC
men reported same-sex behavior in the last year. This is
almost double the national prevalence of male same-sex
behavior estimated by the 2001–2006 NHANES and 2002
National Survey of Family Growth (both 2.9%), which included respondents of narrower age ranges but used comparable survey questions.1 Given that previous research has
indicated that same-sex behavior is more prevalent in large
cities,9 the higher prevalence in NYC is not surprising. With
the backdrop of a mature HIV epidemic, decade-long syphilis
epidemic, and evidence of ongoing sexual risk behaviors,
however, the substantial size of this high-risk population
means that high rates of disease could persist for some time.
Consistent with NHANES, we found that among major
racial/ethnic groups, the prevalence of same-sex behavior was
highest among non-Hispanic white men and lowest among
non-Hispanic black men. It has been suggested that relative to
white MSM, black MSM may not disclose same-sex behavior
due to other sensitizing experiences with prejudice (eg, racism)
or concerns about losing connections to their communities, and
underreporting may be one explanation for observed racial/
ethnic distributions among urban MSM.10,11 Alternatively, the
higher proportion of white MSM in urban settings could be
related to the phenomenon of seeking out large cities for earlylife career opportunities that complement the social advantages
of living in gay-friendly environments.12
Estimated HIV and syphilis case rates among NYC
MSM and MSW were higher than estimated rates at the
national level.3 Rates among NYC MSM were an order of
Ó 2011 Lippincott Williams & Wilkins

magnitude higher; they had HIV and P&S syphilis case rates
that were at least 2.5 and 4 times the national rates, respectively. Although reducing racial disparities in STD/HIV infection has been a national health priority, investigators
examining MSM and MSW chlamydia and gonorrhea rates13
have proposed that the disparities paradigm be expanded to
include sexual behavior. Indeed, compared with NYC MSW,
MSM were at least 140 times as likely to be diagnosed with
either HIV or P&S syphilis. The much higher HIV diagnosis
rates among MSM could be due, in part, to higher testing
rates; CHS data showed that 54% of MSM versus 27% of
MSW tested for HIV in the past year. Syphilis diagnoses
among MSM could be prompting some additional HIV testing and diagnosis. Disparities by sexual behavior could be
driven somewhat by differential testing rates, but clearly
MSM in NYC are signiﬁcantly burdened with STD,14–16
and these disparities warrant extra public health attention
and resources.
For both HIV and P&S syphilis, case rates among
younger NYC MSM (ages 18–29 years) were approximately
double the overall MSM rates and increased dramatically
between 2005 and 2008. Although our data indicate a possible
leveling off of HIV, they show a continued steep rise in
syphilis rates in this group. Differing patterns by disease
among young MSM could be explained by the fact that approximately 40% of 18-year-old to 29-year-old MSM with
newly diagnosed P&S syphilis have already been diagnosed
with HIV and are therefore not at risk for incident HIV infection. This hypothesis is supported by the pronounced
www.jaids.com |
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FIGURE 1. A, HIV case rates by year of diagnosis, MSM in NYC
2005–2008—by age group. B, Primary and secondary syphilis
case rates by year of diagnosis, MSM in NYC 2005–2008—by
age group.

FIGURE 2. A, HIV case rates by year of diagnosis, MSM in NYC
2005–2008—by race/ethnicity. B, Primary and secondary
syphilis case rates by year of diagnosis, MSM in NYC 2005–
2008—by race/ethnicity.

divergence in HIV and syphilis trends among non-Hispanic
blacks, a group in which HIV prevalence is particularly high.
The difference could also be attributable to seroadaptive
behaviors (eg, serosorting, serodisclosure) used by some
MSM to reduce HIV risk17 or to differential effectiveness of
prevention programs on the 2 diseases. Nonetheless, increases
in syphilis diagnoses indicate ongoing unprotected sex and
signal the potential for increases in HIV acquisition among
HIV-uninfected young MSM.
Black MSM in NYC had disproportionately high rates
of both new HIV and P&S syphilis diagnoses, more than 3
times the overall NYC MSM rates. The elevated HIV rate
may reﬂect higher HIV testing rates among this subgroup;

among black MSM CHS respondents, 65% reported HIV
testing in the previous year. However, despite high testing
rates, there remains a high risk of ongoing transmission.
Young black MSM have reported onset of sexual behaviors
with other men at younger ages and have been more likely to
engage in unprotected receptive anal intercourse with casual
partners than their white counterparts, which are possible
contributing factors to the disproportionate rise in new diagnoses.18 Black MSM have been found to be diagnosed relatively late with HIV19–21; indeed, in NYC in 2008, a higher
proportion of young black MSM (aged 20–29) were diagnosed with AIDS within 1 month of an HIV diagnosis than
young white MSM (11% vs. 7%). Furthermore, once HIV
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infected, black MSM may be less likely to seek or have access
to quality care and treatment than white MSM.22–24
Several features of this analysis may have had an
impact on denominator estimates and/or case numbers. First,
the 2005–2008 CHS sampled only landline telephones. Exclusion of cell phone–only users could introduce a bias if
there were meaningful differences between them and the sampled landline users. However, when the 2009 CHS modiﬁed
its sampling strategy to include cell phone users, there were
no major differences in nearly all CHS indicators between
2009 and previous survey years.25 Second, the calculation
of rates requires a precise estimation of the size of the relevant
population. Socially stigmatized behaviors such as male-tomale sexual contact may be prone to underreporting in surveys, which could lead to underestimation of the MSM population size and consequent overestimation of HIV and
syphilis case rates. A sensitivity analysis in which we used
the upper limit of the 2005 CHS estimate for prevalence of
male same-sex behavior (7.5%), rather than the average 4year prevalence (5%), increased our cumulative 4-year MSM
population from ;379,000 to ;550,000 and decreased our
MSW population to ;6,750,000. MSM and MSW new HIV
diagnosis rates were recalculated as 1747.7/100,000 and 18.5/
100,000, respectively (rate ratio: 94.5); MSM and MSW P&S
syphilis rates were 489.0/100,000 and 4.9/100,000, respectively (rate ratio: 98.9). Thus, MSM still had a substantially
higher risk of new infections compared with MSW. Third, per
surveillance practices at NYC DOHMH, HIV diagnoses are
attributed to MSM if the patient reports any history of sex
with men before diagnosis; this diverges from practices in
syphilis surveillance and the CHS, which ascertain recent
reported sexual behavior. Although the comparatively longer
period for classifying sexual behavior used in HIV surveillance could overestimate MSM HIV case numbers relative to
MSM denominator estimates, data from ﬁeld interviews of
newly diagnosed HIV cases have demonstrated good correlation between ever and past-year MSM behavior (Chi-Chi
Udeagu, personal communication, December 4, 2010).
Fourth, this analysis was done using separate databases, with
HIV rates calculated using one registry and syphilis rates
another. This allowed for comparison of rates by only the
crudest demographics. Finally, our MSM population estimate
would have included some number of men who had been HIV
infected before our study period and inclusion of such nonsusceptible persons would have inﬂated our denominator,
resulting in underestimated new HIV diagnosis rates. This
may be especially true for older MSM.
Our approach to redistributing the 42% of P&S cases
and 29% of HIV cases without reported transmission risk
assumed a similar distribution of cases among those with
known and unknown risk. In exploratory analyses, we found
that white syphilis cases and black and older HIV cases were
more likely than other subgroups to be missing risk information. If the proportion of MSM among groups missing this
information were in fact different from those for whom it is
known, case rates based on our redistribution methods could
be overestimated or underestimated. Case rates could be conservative if same-sex behavior was underreported by cases
with known risk and some proportion of true MSM cases
Ó 2011 Lippincott Williams & Wilkins
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was misclassiﬁed as MSW. For instance, in sensitivity analyses in which we reallocated the proportion of male cases
with unknown risk so that all of them were classiﬁed as
MSM, the new HIV diagnosis rates among MSM and
MSW became 2622.7/100,000 and 12.9/100,000, respectively
(rate ratio: 203.0); MSM and MSW P&S syphilis case rates
changed to 745.1/100,000 and 2.8/100,000, respectively (rate
ratio: 267.4). Alternatively, adjusting the proportion of cases
with unknown risk so that only 50% were classiﬁed as MSM
and 50% as MSW yielded new HIV case rates of 2204.7/
100,000 and 36.0/100,000 among MSM and MSW, respectively (rate ratio: 61.2), and MSM and MSW P&S syphilis
rates of 575.4/100,000 and 12.2/100,000 (rate ratio: 47.3).
Results of these sensitivity analyses represent a plausible
range within which the true numerators likely lie.
We examined HIV and P&S syphilis epidemics in NYC
and found signiﬁcant overlap between them, with young and
non-Hispanic black MSM disproportionately affected by both
conditions. It is critical to revise current data systems to enable integration of HIV and STD case data; this would allow
for better identiﬁcation and characterization of the population
affected by these synergistic epidemics and would facilitate
analyses to drive additional research, programming, and policy. Reducing health disparities associated with sexual behavior and STD is a complex task. A critical step is improving
STD/HIV screening and testing coverage to increase the number of persons who are aware of their infections, which can
lead to behavior change, decrease secondary transmission,
and link infected individuals to care, treatment, and prevention services.26 Centers for Disease Control and Prevention’s
2010 STD Treatment Guidelines call for annual STD/HIV
screening for sexually active MSM and more frequent screening for MSM who report high-risk behaviors.27 To achieve
this, it is imperative that providers are skilled in identifying
MSM. A substantial proportion of MSM do not identify as
gay. Therefore, providers need to be competent at taking
a nonjudgmental sexual history that ascertains sex of sex
partners and speciﬁc sexual practices with all partners.
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