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Background: Our goal was to examine whether community-based
behavioral surveys can augment data collected for the National HIV
Behavioral Surveillance System (NHBS) among men who have sex with
men (MSM) in San Francisco.
Methods: We compared estimates of sexual risk behaviors among
MSM using data from two cycles of NHBS (2004 and 2008) and out-
reach surveys conducted by STOPAIDS Project (SAP) during the same
years. We compared estimates of unprotected anal intercourse (UAI) and
other indicators to assess concordance of estimates across methodologies.
Results: Of the 3248 interviews conducted, the NHBS sample included
more nonwhite and older MSM, more self-reported HIV positive, and
less sexually active men than the SAP sample. Estimates of UAI in the
last 6 months were slightly higher in the NHBS survey than in the SAP
surveys (2004: 40% vs. 36%, P = 0.03; 2008: 44% vs. 38%, P = 0.08).
In 2008, where respondent-partner HIV-discordant status could be mea-
sured, estimates of UAI with a potentially discordant partner were similar
(12% vs. 12%, P = 0.87). Also, the NHBS and SAP surveys observed
similar estimates of UAI by high-risk positioning with potentially dis-
cordant partners (HIV-positive men reporting insertive UAI with a po-
tentially HIV-negative partner: 13% vs. 11%, P = 0.45; HIV-negative
men reporting receptive UAI with a potentially HIV-positive person:
5% vs. 4%, P = 0.85).
Conclusions: Behavioral estimates drawn from convenience sampling
methods can provide informative surveillance estimates of key behav-
ioral indictors that can augment data from more rigorous national HIV
behavioral surveillance surveys.

During the last decade, surveillance methods used to track
the HIV/AIDS epidemic in the United States and elsewhere

have changed profoundly.1,2 In addition to traditional HIV/AIDS
case reporting, surveillance systems have added programs to col-
lect data designed to monitor behaviors in populations at risk
for HIV. Tracking behavioral data has the advantage of identify-
ing potential short-term changes in the epidemic before increases
or decreases in HIV cases are detected in traditional case-
finding activities. Expansion of behavioral surveillance system

corresponded to a resurgence of the HIV epidemic among men
who have sex with men (MSM) in North America.3,4 Data from
behavioral surveys are useful in assessing behavioral factors
associated with increases in HIV infection among MSM.

To standardize behavioral surveillance in the United States,
the Centers for Disease Control and Prevention (CDC) has re-
leased a framework for conducting a National HIV Behavioral
Surveillance (NHBS) system that provides population-based
estimates of behavioral indicators every 3 years among MSM.5

In San Francisco, the San Francisco Department of Public
Health (SFDPH) implemented NHBS in 2004 and 2008, dur-
ing which representative samples of MSM were recruited using
time-location sampling to estimate a variety of behavioral in-
dicators.6 The NHBS platform has become the gold standard
for systematic behavioral surveillance in the United States.
However, its rigor and scale make it resource intensive, and the
MSM cycle occurs only every 3 years, preventing the collec-
tion of potentially important data during years when NHBS is
not conducted.

In addition to the NHBS surveys, the SFDPH uses
other behavioral data collected through ongoing outreach ac-
tivities conducted regularly by STOP AIDS Project (SAP),
a community-based, nonprofit organization in San Francisco.
These data have been used locally to measure trends in the pre-
valence of high-risk sexual behaviors such as unprotected anal
intercourse (UAI).7 This methodology differs from NBHS in that
it uses convenience sampling methods to recruit respondents
and thus may be prone to sampling bias. However, SAP surveys
are conducted continuously, and the available data can be used
to supplement behavioral surveillance between cycles of NHBS.
Together, the NHBS and SAP data are principal sources for be-
havioral surveillance in San Francisco and the SFDPH leverages
SAP’s ongoing surveys during the periods when NHBS-MSM
is not implemented. However, it is important to investigate
whether estimates of key indicators are comparable and to cor-
roborate trends when estimates are either increasing or decreasing.

In this study, we compared sample characteristics and
estimates of several indicators among MSM who were recruited
from the 2004 and 2008 NHBS surveys and SAP outreach
surveys and evaluated the extent to which data from community-
based outreach surveys can be used to augment national behav-
ioral surveillance data.

METHODS

Participant Recruitment and Sampling

National HIV Behavioral Surveillance System. Two
waves of NHBS surveys were conducted among MSM in San
Francisco in 2004 and 2008. Methods for the NHBS surveys
are described elsewhere.6,8,9 Briefly, NHBS used time-location
sampling to recruit and survey men at public venues, street
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locations, and other venueswhereMSMwere known to congregate.
A formative research stage preceded sampling where key in-
formants assisted in identifying venues and peak times of par-
ticipant concentration. A roster of all possible venue-day-time
periods was produced for each sampling venue. Sampling
venues included cafes, bookstores, dance clubs, bars, social
organizations, public parks and beaches, fitness clubs/gyms, and
street locations in gay-identified neighborhoods. From this ros-
ter, a random sample of venues was drawn each month, and then
from each venue, a venue-day-time was randomly selected
and scheduled for sampling. Once in the field, staff adhered to
standard operating procedures to systematically intercept men
entering the venue or crossing a predetermined point in the
sampling area. Verbal consent from eligible participants (men
at least 18 years or older and residing in the 9-county Bay Area)
was obtained during the sampling event. Participation in NHBS
was anonymous.

SAP Outreach Sampling. STOPAIDS Project is a San
Francisco-based nonprofit organization that develops and im-
plements HIV prevention intervention programs designed to
reduce risk behaviors in gay, bisexual, and transgender men at
high risk for HIV. Since 1994, SAP has conducted serial cross-
sectional surveys of MSM as part of the organization’s outreach
efforts to develop and implement focused intervention cam-
paigns. Details of SAP survey methods have been described
elsewhere.7,10Y12 Briefly, risk behavior surveys were conducted
through short street-based intercept interviews among men re-
cruited at gay-oriented community events (eg, street fairs and the
annual Gay Pride Festival, etc), sex clubs, and, like the NHBS
surveys, at gay-identified clubs and bars, gyms, and at street
locations in gay-identified neighborhoods. A roster of outreach
venues is organized by SAP staff, updated periodically to en-
sure that operating hours and venue locations are current. Dur-
ing outreach events, demographic and risk behavior data were
collected using a standardized risk assessment questionnaire.

Participant recruitment and enrollment were conducted by
trained volunteers and staff. Sampling of outreach events oc-
curred throughout the year. Data collection occurred within the
context of a risk reduction conversation, using a standard sur-
vey instrument as a guide. Outreach contacts were told about
the confidential nature of data collection but did not provide
verbal consent because this conversation is part of program
activities and data were not collected for research purposes.
Participation in SAP surveys was anonymous.

Data Collection and Sexual Indicators
Although two separate instruments were used for each

survey, questions about specific risk behaviors were similar in
meaning and therefore comparable across surveys and survey
years. One notable difference between surveys: the NHBS sur-
vey defined sex as oral and/or anal, whereas the SAP survey in-
cluded anything they considered sex, such as mutual masturbation.

In both the NHBS and SAP surveys, respondents were
asked their age, race and ethnic background, sexual orientation,
city of current residence, prior HIV testing, dates of prior HIV
testing, and the results of their last HIV test. Respondents were
also asked questions about sex behaviors with male partners in
the past 6 months including if they engaged in UAI with any
of their partners, and whether they engaged in insertive or
receptive UAI with any partner. Respondents were also asked
the HIV status of their UAI partners. Together with the re-
spondent’s self-reported status, we were able to determine if
participants engaged in UAI with a potentially discordant part-
ner (defined as a partner whose HIV status was different from
or unknown to the respondent).

In addition to cumulative partner data within the past
six months, the NHBS and SAP surveys collected partner-by-
partner assessment of behaviors engaged with each partner (up
to 3) along with the HIV status of the partner (if known). From
partnership data, we determined the percent of respondents who
reported high-risk UAI positioning behaviors with potentially

TABLE 1. Demographic Characteristics of MSM Respondents Recruited for the NHBS and SAP Surveys, San Francisco, 2004 and 2008

2004 2008

NHBS (N = 1136) SAP (N = 1079) NHBS (N = 488) SAP (N = 545)

Characteristic n % (95% CI) n % (95% CI) P n % (95% CI) n % (95% CI) P

Race ethnicity
Hispanic/Latino 193 17.0 (14.7Y19.6) 138 12.8 (10.8Y14.9) G0.0001 98 20.1 (16.6Y23.9) 79 14.5 (11.6Y17.7) 0.01
African American 65 5.7 (4.4 Y7.3) 55 5.1 (3.9Y6.6) 34 7.0 (4.9Y9.6) 24 4.4 (2.8Y6.5)
Asian/Pacific Islander 132 11.6 (9.7Y13.8) 59 5.5 (4.2Y7.0) 41 8.4 (6.1Y11.2) 71 13.0 (10.3Y16.1)
White 660 58.1 (54.1Y61.8) 749 69.4 (66.6Y72.2) 267 54.7 (50.2Y59.2) 318 58.3 (54.1Y62.5)
Mixed/Other 86 7.6 (6.1Y9.3) 78 7.2 (5.8Y8.9) 48 9.8 (7.3Y12.8) 53 9.7 (7.4Y12.5)

Age group, years
18Y24 122 10.7 (9.0Y12.7) 134 12.4 (10.5, 14.5) 0.02 59 12.1 (9.3Y15.3) 83 15.2 (12.3Y18.5) 0.23
25Y29 172 15.1 (13.1Y17.4) 210 19.5 (17.1Y22.0) 85 17.4 (14.2Y21.1) 89 16.3 (13.3Y19.7)
30Y34 213 18.8 (16.5Y21.1) 215 19.9 (17.6Y22.4) 75 15.4 (12.3Y18.9) 84 15.4 (12.5Y18.7)
35Y39 212 18.7 (16.4Y21.1) 182 16.9 (14.7Y19.2) 72 14.8 (11.7Y18.2) 67 12.3 (9.7Y15.3)
40Y44 179 15.8 (13.7Y18.0) 136 12.6 (10.7Y14.7) 86 17.6 (14.3Y21.3) 77 14.1 (11.3Y17.3)
45Y49 96 8.5 (6.9Y10.2) 92 8.5 (6.9Y10.4) 47 9.6 (7.2Y12.6) 51 9.4 (7.0Y12.1)
50+ 142 12.5 (10.6Y14.6) 110 10.2 (8.5Y12.2) 64 13.1 (10.2Y16.4) 94 17.2 (14.2Y20.7)

Median age (25%Y75%
quartiles), years*

36 (29Y43) 34 (28Y42) 0.001 36 (28Y44) 36 (28Y45) 0.96

Sexual orientation
Gay/homosexual 1020 89.8 (87.9Y91.5) 926 85.8 (83.6Y87.8) 0.001 427 87.5 (84.2Y90.3) 481 88.3 (85.3Y90.8) 0.01
Bisexual 95 8.4 (6.8Y10.1) 140 13.0 (11.0Y15.1) 56 11.5 (8.8Y14.6) 45 8.3 (6.1Y10.9)
Heterosexual/Other 21 1.8 (1.1Y2.8) 13 1.2 (0.6Y2.1) 5 1.0 (0.3Y2.4) 19 3.5 (2.1Y5.4)

*Significance measured by Wilcoxon rank sum test.
CI indicates confidence interval.
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discordant partners, behaviors that increased the risk of HIV
transmission. High risk UAI was defined as HIV-positive re-
spondents reporting insertive UAI with a partner who is HIV
negative or whose status is unknown and HIV-negative re-
spondents who reporting receptive UAI with a partner who is
HIV positive or whose status is unknown. Estimates of high-risk
UAI with potentially discordant partners provide a more precise
indicator of potential HIV transmission.

Sample Population and Data Analysis
For this analysis, we included respondents who were

18 years or older, resided in San Francisco, and either identified
as homosexual, gay, or bisexual or reported at least 1 male sex
partner in the last 12 months before the survey, regardless of
sexual identification. The samples included participants recruited
from gay-identified clubs and bars, gyms, street locations in gay-
identified neighborhoods (both NHBS and SAP), cafes, book-
stores, churches, social organizations, public parks and beaches
(NHBS only), and street fairs and the annual Gay Pride Festival
(SAP only). We excluded respondents who were recruited from
‘‘sex clubs’’ from the SAP survey because these venues were not
randomly selected in the NHBS surveys.

Between- and within-survey comparisons were assessed.
Between-survey comparisons test the assumption that if survey
methodologies are similar, both would detect similar changes in
magnitude and direction of estimates across years. Ninety-five
percent confidence intervals are calculated for all estimates based
on a Poisson distribution. Comparison of categorical variables
between surveys was assessed using a global W2 test. Differences

in median variables were assessed using the Wilcoxon ranks
sums test. Comparisons of behavioral indicators by survey type
and year were assessed using log-binomial regression adjust-
ing for differences in demographic distributions (age, race, and
sexual orientation). Statistical Analysis Software (SAS version
9.2) was used for all analyses.

RESULTS
A total of 3248 interviews were completed for the NHBS

(n = 1624) and SAP (n = 1624) surveys combined. Table 1 shows
demographic characteristics of each survey by year. Most re-
spondents for both surveys were white, non-Hispanic, although
more nonwhite respondents were recruited in the NHBS survey
than the SAP survey (2004: 42% vs. 31%, P G 0.0001; 2008:
45% vs. 42%, P G 0.0001). In 2004, respondents recruited by
the NHBS were slightly older (median age, 36 years vs. 34 years;
P G 0.001), although in 2008, both surveys had similar age dis-
tributions. Most respondents from both surveys identified as
gay or homosexual, with smaller proportions identifying as bi-
sexual, heterosexual or other sexual preference.

Table 2 shows estimates of prior HIV testing and be-
havioral indicators. Prior HIV testing was consistently high for
both surveys ranging from 88% to 97%, although the 2008
NHBS survey showed higher lifetime HIV testing than SAP
(97% vs. 88%, P G 0.0001). The NHBS surveys reported lower
recent testing (in the past 12 months) than the SAP surveys for
both years (2004: 59% vs. 70%, P G 0.0001; 2008: 60% vs.
68%, P = 0.02). Fewer respondents from the 2004 NHBS survey

TABLE 2. Comparison of HIV Testing and Behavioral Indicators of MSM Recruited for the NHBS and SAP Surveys, San Francisco,
California, 2004 and 2008

2004 2008

NHBS (N = 1136) SAP (N = 1079)

P

NHBS (N = 488) SAP (N = 545)

PIndicator n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

HIV testing
Ever tested 1099 96.7 (95.6Y97.6) 1043 96.7 (95.5Y97.6) 0.89 471 96.5 (94.7Y97.8) 478 87.7 (84.6Y90.3) G0.0001
Tested in past 12 mo 668 58.8 (55.0Y62.4) 756 70.1 (66.7Y73.2) G0.0001 283 59.8 (55.3Y65.1) 371 68.1 (63.2Y72.5) 0.02

Self-reported HIV status
Positive 184 16.2 (14.0Y18.6) 143 13.3 (11.3Y15.5) 0.12 91 18.6 (15.2Y22.7) 91 16.7 (13.6Y20.3) 0.37
Negative 877 77.2 (74.3Y79.8) 891 82.6 (80.0Y84.9) 0.009 358 73.4 (68.6Y77.6) 421 77.2 (73.1Y80.9) 0.58
Unsure/Never tested 75 6.6 (5.3Y8.2) 45 4.2 (3.1Y5.5) 0.013 39 8.0 (5.9Y10.7) 33 6.1 (4.3Y8.3) 0.29

No. sex partners past 6 mo
0 194 17.1 (14.8Y19.6) 39 3.6 (2.6Y4.8) G0.0001 73 15.0 (11.9Y18.6) 28 5.1 (3.6Y7.2) G0.0001
1 340 29.9 (26.9Y33.2) 218 20.2 (17.7Y23.0) G0.0001 129 26.4 (22.3Y31.2) 112 20.6 (17.1Y24.5) 0.02
2Y5 383 33.7 (30.5Y37.2) 358 33.2 (29.9Y36.7) 0.78 182 37.3 (32.3Y42.9) 194 35.6 (30.9Y40.8) 0.53
6+ 215 18.9 (16.6Y21.5) 460 42.6 (38.9Y46.6) G0.0001 95 19.5 (15.9Y23.6) 211 38.7 (33.8Y44.1) G0.0001

Median number of sex
partners (IQR)*

2 (1Y4) 5 (2Y10) G0.0001 2 (1Y4) 4 (1Y10) G0.0001

Sexual behaviors in past 6 mo
Any UAI 453 39.9 (36.4Y43.6) 384 35.6 (32.2Y39.2) 0.03 216 44.3 (38.7Y50.4) 207 38.0 (33.2Y43.3) 0.08
Insertive UAI 347 30.5 (27.5Y33.8) 303 28.1 (25.1Y31.3) 0.22 171 35.0 (30.2Y40.5) 178 32.7 (28.2Y37.6) 0.60
Receptive UAI 303 26.7 (23.8Y29.8) 252 23.4 (20.6Y26.3) 0.06 143 29.3 (24.9Y34.3) 97 17.8 (14.6Y21.5) G0.0001
Any UAI with a potential

HIVYdiscordant partner
121 10.7 (8.9Y12.6) NA V V 60 12.3 (9.6Y15.6) 65 11.9 (9.4Y15.0) 0.87

Self-reported HIV positive N = 184 V N = 91 N = 91
UAI with HIVjor unknown

status partner
43 23.4 (17.4Y30.9) NA V V 25 27.5 (18.7Y39.2) 15 16.5 (10.5Y25.8) 0.03

Insertive UAI with HIVj
or unknown status partner

22 12.0 (7.9Y17.4) NA V V 12 13.2 (7.6Y21.6) 10 11.0 (6.0Y18.8) 0.45

Self-reported HIV negative N = 877 V N = 358 N = 421
UAI with HIV+ or unknown

status partner
78 8.9 (5.5Y8.5) NA V V 35 9.8 (6.9Y13.3) 50 11.9 (8.9Y15.4) 0.34

Receptive UAI with HIV+
or unknown status partner

35 4.0 (2.9Y5.4) NA V V 17 4.7 (3.0Y7.3) 18 4.3 (2.7Y6.5) 0.85

*Significance measured by Wilcoxon rank sum test.
CI indicates confidence interval; NA, no data.
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self-reported their status as HIV negative than SAP (77% vs.
83%, P = 0.009), but in 2008, self-reported HIV status was
similar for both surveys. Number of sex partners reported in the
past 6 months differed between surveys for both years, with men
recruited by NHBS less sexually active than men in the SAP
surveys (2004: median partners, 2 vs. 5 [P G 0.0001]; 2008
median partners, 2 vs. 4 [P G 0.0001]). Roughly 15% to 17% of
NHBS respondents reported abstinence in the past 6 months
compared with 4% to 5% of respondents in the SAP surveys
(both 2004 and 2008: P G 0.0001). Whereas less than 20% of
respondents in NHBS in 2004 and 2008 reported 6 or more
partners in the past 6 months compared with approximately
40% of SAP respondents in both years (both 2004 and 2008:
P G 0.0001).

Estimates of any UAI (either insertive or receptive) with
at least 1 partner in the past 6 months was significantly higher
in the NHBS survey than in SAP survey in 2004 (40% vs. 36%,
P = 0.03) and marginally significant in 2008 (44% vs. 38.0%,
P = 0.08). Estimates of insertive UAI were similar for both
surveys for 2004 (31% vs. 28%, P = 0.22) and 2008 (35% vs.
33%, P = 0.60). Nonsignificant differences for receptive UAI
were found in 2004 (27% vs. 23%, P = 0.06), but in 2008, the
NHBS survey had a significantly higher estimate of receptive
UAI (29% vs. 18%, P G 0.0001).

In 2008, when HIV discordancy among partners could be
assessed in both surveys, estimates of UAI (either insertive or
receptive) with a potentially HIV-discordant partner were similar
(12% vs. 12%, P = 0.87). Among HIV-positive respondents, the
NHBS survey showed a higher percent of men reporting UAI

with a potentially discordant partner (28% vs. 17%, P = 0.03).
Estimates of insertive UAI with a potentially discordant part-
ner for both surveys were low and similar (NHBS: 13% vs.
11%, P = 0.45). Among HIV-negative respondents, estimates of
UAI with a potentially discordant partner were similar between
surveys (10% vs. 12%, P = 0.34), as were estimates of receptive
UAI with a potentially positive partner (5% vs. 4%, P = 0.85).

Table 3 shows results of within-survey comparisons by
year. For the NHBS survey, all indicators between 2004 and
2008 were similar, with insertive UAI slightly higher in 2008
(31% vs. 35.0%, P = 0.04). We did note differences in several
indicators between 2004 and 2008 in the SAP surveys. Life-
time HIV testing was significantly lower in 2008 (97%Y88%,
P G 0.0001), as was the percent of men who self-reported as
HIV negative (83%Y77%, P = 0.02) and the percent of men who
reported receptive UAI with a potentially discordant partner
(23%Y18%, P = 0.02).

DISCUSSION
This comparison of two behavioral surveys of MSM, one

a probability sample and the other a community-based survey
using convenience sampling, found broadly similar estimates of
several indicators of UAI, suggesting that data drawn from
community-based outreach surveys can be useful in generating
plausible estimates of sexual risk behaviors among MSM in San
Francisco. Both surveys had comparable estimates of any UAI
(range, 36%Y44%), insertive UAI (28%Y35%), and UAI with a
potential discordant partner (both roughly 12%). There was also

TABLE 3. Comparison of Within-Survey HIV Testing and Behavioral Indicators of MSM Recruited for the NHBS and SAP Surveys,
San Francisco, California, 2004 and 2008

NHBS SAP

2004 (N = 1136) 2008 (N = 488) 2004 (N = 1079) 2008 (N = 545)

Indicator n % (95% CI) n % (95% CI) P n % (95% CI) n % (95% CI) P

HIV testing
Ever tested 1099 96.7 (95.6Y97.6) 471 96.5 (94.7Y97.8) 0.85 1043 96.7 (95.5Y97.6) 478 87.7 (84.6Y90.3) G0.0001
Tested in past 12 mo 668 58.8 (55.0Y62.4) 283 59.8 (55.3Y65.1) 0.52 756 70.1 (66.7Y73.2) 371 68.1 (63.2Y72.5) 0.59

Self-reported HIV status
Positive 184 16.2 (14.0Y18.6) 91 18.6 (15.2Y22.7) 0.21 143 13.3 (11.3Y15.5) 91 16.7 (13.6Y20.3) 0.14
Negative 877 77.2 (74.3Y79.8) 358 73.4 (68.6Y77.6) 0.32 891 82.6 (80.0Y84.9) 421 77.2 (73.1Y80.9) 0.02
Unsure/Never tested 75 6.6 (5.3Y8.2) 39 8.0 (5.9Y10.7) 0.41 45 4.2 (3.1Y5.5) 33 6.1 (4.3Y8.3) 0.05

No. sex partners in past 6 mo
0 194 17.1 (14.8Y19.6) 73 15.0 (11.9Y18.6) 0.24 39 3.6 (2.6Y4.8) 28 5.1 (3.6Y7.2) 0.43
1 340 29.9 (26.9Y33.2) 129 26.4 (22.3Y31.2) 0.21 218 20.2 (17.7Y23.0) 112 20.6 (17.1Y24.5) 0.92
2Y5 383 33.7 (30.5Y37.2) 182 37.3 (32.3Y42.9) 0.17 358 33.2 (29.9Y36.7) 194 35.6 (30.9Y40.8) 0.26
6+ 215 18.9 (16.6Y21.5) 95 19.5 (15.9Y23.6) 0.68 460 42.6 (38.9Y46.6) 211 38.7 (33.8Y44.1) 0.22

Median no. sex partners*
(25%Y75% quartiles)

2 (1Y4) 2 (1Y4) 0.09 5 (2Y10) 4 (1Y10) 0.15

Sexual behaviors in past 6 mo
Any UAI 453 39.9 (36.4Y43.6) 216 44.3 (38.7Y50.4) 0.08 384 35.6 (32.2Y39.2) 207 38.0 (33.2Y43.3) 0.37
Insertive UAI 347 30.5 (27.5Y33.8) 171 35.0 (30.2Y40.5) 0.04 303 28.1 (25.1Y31.3) 178 32.7 (28.2Y37.6) 0.05
Receptive UAI 303 26.7 (23.8Y29.8) 143 29.3 (24.9Y34.3) 0.23 252 23.4 (20.6Y26.3) 97 17.8 (14.6Y21.5) 0.02
Any UAI with a potential

HIV-discordant partner
121 10.7 (8.9Y12.6) 60 12.3 (9.6Y15.6) 0.28 NA V 65 11.9 (9.4Y15.0) V

Self-reported HIV positive N = 184 N = 91 V N = 91
UAI with HIVjor unknown

status partner
43 23.4 (17.4Y30.9) 25 27.5 (18.7Y39.2) 0.25 V V 15 16.5 (10.5Y25.8) V

Insertive UAI with HIVjor
unknown status partner

22 12.0 (7.9Y17.4) 12 13.2 (7.6Y21.6) 0.69 V V 10 11.0 (6.0Y18.8) V

Self-reported HIV negative N = 877 N = 358 V N = 421
UAI with HIV+ or unknown

status partner
78 8.9 (5.5Y8.5) 35 9.8 (6.9Y13.3) 0.69 V V 50 11.9 (8.9Y15.4) V

Receptive UAI with HIV+
or unknown status partner

35 4.0 (2.9Y5.4) 17 4.7 (3.0Y7.3) 0.64 V V 18 4.3 (2.7Y6.5) V

*Significance measured by Wilcoxon rank sum test.
CI indicates confidence interval; NA, no data.
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agreement of indicators measuring high-risk UAI with poten-
tially discordant partners, with 11% to 13% of HIV-positive men
in these surveys reporting insertive UAI with a potentially dis-
cordant partner and between 4% and 5% of HIV-negative men
engaging in receptive UAI with a potentially discordant partner.

These estimates are similar to findings obtained from a
2001 population-based telephone survey conducted in California
where researchers found that 38% of statewide MSM reported
any type of UAI and 11% of men reported UAI with a se-
rodiscordant partner.13 Also, our estimate of insertive UAI is
consistent with a meta-analysis that showed approximately 13%
of HIV-diagnosed men reported UAI with an at-risk partner.14

Measures of UAI with discordant partners are important in un-
derstanding the potential for HIV transmission, especially when
considering the growing evidence for increasing use of sero-
adaptive behaviors among MSM.15,16

These data suggest that the level of potentially risky
sex among MSM has not changed considerably since 2001, al-
though reductions in new HIV diagnoses have been documented
in San Francisco during this time.17 Such a paradox of stable
behavioral risk during a time of decreasing infections suggests
that structural level changes in how San Francisco manages its
HIV epidemic, such as a reduction of community viral load
through increasing access to antiretroviral therapy, may have had
a positive impact in new diagnoses, although we note that there
is considerable debate on measuring the population effects of
antiretroviral therapy.18,19 Moreover, we recognize that some
indicators may not precisely measure HIV transmission events
because of the imprecision of how individual data are collec-
ted (eg, correct knowledge of HIV status of partners). Therefore,
the lack of correlation between stability of high-risk behaviors
and the reductions of HIV infections should be interpreted with
caution.

We do note that there were differences in some esti-
mates in this comparison. Although prior HIV testing was high
in both surveys, recent HIV testing was higher for respondents
in the SAP surveys. Moreover, the level of sexual activity dif-
fered by surveys. SAP respondents reported greater sexual ac-
tivity although the differences in how sex was defined between
the surveys may account for this difference. Although recep-
tive UAI was found to be significantly lower among SAP re-
spondents, all other UAI indicators in 2008, especially those
measuring potentially discordant partnerships, did not differ
statistically.

The similarity of these key behavioral estimates, in our
view, provides a method for survey validation and corrobora-
tion, with each survey methodology having specific strengths
and weaknesses. One strength of the NHBS methodology is its
sampling rigor and its ability to generate representative esti-
mates that may be more stable over time than community sur-
veys. Another strength is that the NHBS protocol included HIV
testing (SAP does not). Together with self-reported status, re-
sults from HIV test can be used to estimate the number of re-
spondents with unrecognized infection. For example, the 2004
San Francisco NHBS survey found that 16% of HIV-positive
MSM were unaware of their infection.20 A principal asset of
community-based surveys is that data can be collected continu-
ously. In San Francisco, the SAP surveys are conducted annually
so data can be analyzed quickly and used to inform programs
of changes in community behavior in a timely fashion.7 Rapid
assessment of behavioral surveillance using community data
can be useful at the local level to assist in prevention plan-
ning activities such as prevention-for-positive programs21 and
treatment-based prevention interventions such as preexposure
prophylaxis.22 Moreover, community surveys can also be used

to triangulate with other data to inform other surveillance pro-
grams, such as STD Control Branch to understand syphilis
screening coverage among MSM in San Francisco (especially in
the context of increasing syphilis infections).23

We recognize several limitations in our assessment. First,
this comparison used unweighted estimates because the SAP
survey is not a probability sample and sampling weights are
not known; therefore, estimates drawn from this type of sam-
pling are often biased. Second, the SAP survey relies heavily on
community events to recruit participants, such as the annual Gay
Pride celebration, and such events may be prone to variations in
attendance because of weather, economic conditions, or other
factors. Third, the variance of estimates drawn from convenience
sampling cannot be adjusted to take into account the survey
design; thus, standard errors are often inflated. Moreover, the
NHBS survey has the advantage of being a national survey from
which samples can be pooled and used for national estimates
of behavioral indicators.2 Fourth, because the SAP survey is
integrated with a risk reduction counseling session (including
condom and lube distribution), participants may be influenced
by prevention messages and behaviors elicited from these in-
terviews may be biased. Lastly, we recognize that San Francisco
is well suited to conduct community surveys because of the
size and integration of the community. Municipalities with small
or highly stigmatized populations, and those with few venues
where MSM congregate may have challenges in implementing
community surveys. However, in many cities in the United
States and elsewhere, community outreach has become an im-
portant model by which HIV prevention and care programs are
monitored and evaluated, thus providing an opportunity to ex-
pand behavioral surveillance (especially in areas that do conduct
NHBS).

In conclusion, community surveys offer several advan-
tages, and estimates drawn from such surveys can be useful to
augment routine behavioral surveillance activities, especially
between cycles of the population-based NHBS. Such integra-
tion of community-level behavioral data has been successful in
gauging the epidemic in San Francisco.
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