
Stable Sexual Risk Behavior in a Rapidly Changing Risk 
Environment: Findings from Population-Based Surveys of Men 
Who Have Sex with Men in Seattle, Washington, 2003–2006

Timothy W. Menza,
Center for AIDS and STD, University of Washington, 325 Ninth Ave, Box 359931, Seattle, WA 
98104, USA

Department of Epidemiology, University of Washington, Seattle, WA, USA

Public Health-Seattle & King County, Seattle, WA, USA

Roxanne P. Kerani,
Public Health-Seattle & King County, Seattle, WA, USA

H. Hunter Handsfield,
Department of Medicine, University of Washington, Seattle, WA, USA

Battelle Research Institute, Seattle, WA, USA

Matthew R. Golden
Center for AIDS and STD, University of Washington, 325 Ninth Ave, Box 359931, Seattle, WA 
98104, USA

Department of Epidemiology, University of Washington, Seattle, WA, USA

Department of Medicine, University of Washington, Seattle, WA, USA

Public Health-Seattle & King County, Seattle, WA, USA

Abstract

We assessed trends in behavioral risk for HIV infection among men who have sex with men 

(MSM). Seattle MSM participated in random digit dial telephone surveys in 2003 (n = 400) and 

2006 (n = 400). Fourteen percent in 2003 and 9% in 2006 reported unprotected anal intercourse 

with a partner of different or unknown HIV status (non-concordant UAI; odds ratio [OR] = 0.7; 

95% confidence interval [CI]: 0.5, 1.2). Compared to participants in 2003, participants in 2006 met 

a greater proportion of their anal sex partners through the Internet (OR = 2.0; 95% CI: 1.2, 3.1). 

Although the proportion of anal sex partnerships formed online increased between 2003 and 2006, 

Internet partnerships were not more risky than those initiated elsewhere. While the emergence of 

the Internet as a venue through which men meet partners demonstrates that sexual risk among 

MSM remains highly dynamic, our findings suggest that sexual risk behavior among MSM is 

currently stable.

✉T. W. Menza, menza@u.washington.edu. 

HHS Public Access
Author manuscript
AIDS Behav. Author manuscript; available in PMC 2024 March 01.

Published in final edited form as:
AIDS Behav. 2011 February ; 15(2): 319–329. doi:10.1007/s10461-009-9626-y.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Men who have sex with men; HIV; Behavioral surveillance; Random digit dial

Introduction

Since the mid-1990s, scientists have documented substantial increases in the rates of 

bacterial sexually transmitted infections (STI), sexual risk behavior, and HIV diagnoses 

among men who have sex with men (MSM) [1–4]. Some investigators have hypothesized 

that the rise of methamphetamine use [5], the expansion of the Internet as a venue to meet 

sex partners [6, 7], and the advent of effective antiretroviral therapy for HIV [2], all trends 

coincident with increases in sexual risk and STI and HIV diagnoses, may have played a 

causal role in the behavior change of MSM. Thus, behavioral surveillance has become an 

important component of HIV prevention activities [8], and monitoring behavioral surrogates 

of HIV transmission may facilitate the timely assessment of a population’s HIV risk [9].

Although researchers and public health officials have developed an array of behavioral 

surveillance programs [2, 8, 10–18], few population-based data are available to assess trends 

in risk among MSM, the group at highest risk for HIV infection in the US and many other 

nations [3, 19]. We present an analysis of serial random digit dial surveys conducted among 

MSM in Seattle, Washington in 2003 and 2006. These surveys were conducted as a form of 

population-based behavioral surveillance designed to assess trends in the population’s level 

of HIV-related sexual risk.

Methods

RDD Procedure

We conducted two RDD telephone household surveys of MSM in Seattle, Washington 

(population 592,800) in 2003 and 2006. The sampling universe included all households in 

the 3 zip (postal) codes in King County with high estimated concentrations of MSM. We 

described methods for identifying these zip codes previously [20], and identical methods 

used in 2003 and 2006 identified the same sampling frame.

From February 3 to May 18, 2003 and from August 15 to December 11, 2006, Gilmore 

Research Group (Seattle, WA) used RDD to sample households with the selected telephone 

prefixes and conducted anonymous computer-assisted telephone interviews. Interviewers 

called each sampled number at least eight times on different days and at different times 

before stopping contact attempts. On contacting a household, interviewers determined if the 

household was in a targeted zip code and whether more than one man at least 18 years of 

age resided in the household. If these criteria were met, the interviewer randomly selected 

one man for participation in the survey. After an introduction, the interviewer asked whether 

the respondent had ever had sex with a man since age 14; those responding affirmatively 

were eligible to participate. We chose this behavioral eligibility criterion to be consistent 

with other population-based samples of MSM, to capture men who may be less sexually 
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active, and to sample men who may not identify as gay, homosexual, or bisexual [17]. The 

University of Washington Institutional Review Board approved all procedures.

In 2003, interviewers attempted 17,105 calls and screened 5,077 households. In 2006, 

interviewers attempted 35,519 calls and screened 4,808 households. The response rate, 

defined as the number of completed interviews divided by the estimated number of all 

telephone numbers dialed that belonged to households with at least one MSM, was 46% in 

2003 and 22% in 2006 [21]. This rate is based on the assumption that telephone numbers not 

contacted or screened for eligibility had a similar proportion of eligible households as those 

contacted and screened. Eight and ten percent of households screened in the target zip codes 

had at least one MSM in 2003 and 2006, respectively. The completion (cooperation) rate, 

defined as the number of identified MSM who completed the survey, was 97% (400/412) in 

2003 and in 87% (400/459) in 2006.

Study Instrument and Outcomes

Survey questions covered respondents’ STI/HIV testing and history, substance use, sexual 

behavior, and socio-demographics, and included detailed partner-by-partner sexual behavior 

questions concerning the participants’ three most recent anal sex partners in the prior 12 

months. We defined sexually active respondents as those who reported one or more male sex 

partner in the prior 12 months. Seventy-eight percent (311/400) in 2003 and 70% (280/400) 

in 2006 reported sex with another man in the preceding 12 months.

Using the partner-by-partner information, we adopted the sexual risk hierarchy used in two 

population-based surveys in California [22, 23]. This variable has six categories of risk 

related to sexual activity in the prior 12 months indicating the respondent’s highest level 

of sexual risk: (1) no male sex partners; (2) no male anal sex partners; (3) only protected 

anal intercourse; (4) unprotected anal intercourse (UAI) with partners of the same perceived 

HIV status (concordant UAI); (5) UAI with a partner of unknown or different HIV status 

where the HIV-negative partner is the insertive partner and the receptive partner is either 

HIV-positive or HIV-unknown, or where the HIV positive partner is the receptive partner 

and the insertive partner is either HIV-negative or HIV-unknown (non-concordant UAI, 

risk to the insertive partner); and (6) UAI with a partner of unknown or different HIV 

status where the HIV-negative partner is the receptive partner and the insertive partner is 

HIV-positive or HIV-unknown, or where the HIV-positive partner is the insertive partner 

and the receptive partner is HIV-negative or HIV-unknown (non-concordant UAI, risk to the 

receptive partner).

STD Clinic Behavioral Data Collection

While our RDD sampling procedures were designed to provide a representative sample of 

Seattle MSM, we only had two time points. Therefore, to contextualize our data temporally, 

we also present sentinel sexual behavior data collected at the Public Health—Seattle & King 

County (PHSKC) STD clinic. During new problem visits, clinicians ask patients if they have 

sex with men, women, or both in the prior year, and record the number of clients’ male and 

female sex partners in the prior 2 months. We defined MSM as men who reported a male sex 

partner in the past 12 months. We calculated the proportion of men reporting two or more 
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male sex partners in the prior 2 months for 1993–2007. This number was chosen to define a 

population of men having multiple sex partners. For men with more than one clinic visit in a 

calendar year, we used data only from the first new problem visit in each year. PHSKC has 

monitored this metric as part of routine STD surveillance since 1993 and does not have other 

sentinel sources of behavioral surveillance on MSM for a similarly long time period [24].

Statistical Methods

First, we compared the 2003 and 2006 populations. We used chi-squared and Kruskal–

Wallis tests to compare socio-demographic characteristics; quantile regression to compare 

the median number of male sex partners and the median number of male anal sex partners in 

the prior year; [25] and, logistic regression to compare self-reported HIV status, HIV testing 

in the prior year, participants’ highest level of sexual risk behavior in the prior year, and 

substance use in the prior 6 months. We adjusted quantile and logistic regression models for 

socio-demographic variables that differed statistically (P < 0.05) between the 2003 and 2006 

samples.

Second, we used partner-by-partner data to evaluate differences in locations where men met 

anal sex partners between 2003 and 2006. We used generalized estimating equations (GEE) 

to compare the context of anal sex partnership formation accounting for multiple partners 

reported by a single participant [26]. We adjusted these analyses for socio-demographic 

characteristics that differed statistically between the 2003 and 2006 samples and for the total 

number of anal sex partners about whom the participant provided information (one, two, or 

three).

Third, we combined the 2003 and 2006 data to explore individual-level and partnership-

level correlates of non-concordant UAI, again using GEE. In our multivariable model, we 

included predictors that were significant (P ≤ 0.1) on univariable analyses and adjusted for 

RDD year. All GEE models used exchangeable working correlation matrices and robust 

standard error estimation, except for those among the smaller sample of HIV-positive 

participants, which used jackknife standard error estimates [27].

Finally, using data on MSM STD clinic attendees, we plotted the proportion of men 

reporting two or more male sex partners in the prior 2 months. Since this metric is part 

of routine behavioral surveillance, we knew the shape of the plot prior to statistical testing. 

Therefore, we performed a post-hoc analysis [28] using GEE to evaluate trends in male 

sex partners between 1993–1999 and 2000–2006, where the outcome was a binary variable 

indicating number of sex partners in the prior 2 months (none or one, two or more) and the 

predictor was calendar year.

Results

Study Population

We observed substantial differences in the socio-demographic characteristics of the 2003 

and 2006 samples (Table 1). Compared to men in the 2003 sample, men participating in the 

2006 RDD survey were older, lived in Seattle longer, reported greater annual incomes, and 

were more likely to have health insurance. The populations did not differ statistically with 
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respect to race/ethnicity, education, or sexual orientation. Therefore, in comparisons of the 

2003 and 2006 samples, we adjusted all medians and odds ratios (ORs) for age, years in 

Seattle, income, and health insurance.

HIV Status

Comparing the 2003 and 2006 populations, 13% of men in each year reported being HIV-

positive (χ2(1) = 0.33, P = 0.57), 77 and 79% reported being HIV-negative (χ2(1) = 1.12, 

P = 0.29), and 10 and 8% reported having never tested or having tested but having never 

learned their test results (χ2(1) = 0.67, P = 0.41). The participants aware of their HIV status 

comprise the sample for all subsequent analyses (359 in 2003 and 367 in 2006).

HIV Testing

In 2003, sexually active HIV-negative MSM reported having tested a median of 8 months 

prior to the interview (interquartile range [IQR]: 3–18 months). In 2006, this interval 

increased to 12 months (IQR: 12–24; F(1,473) =18.72; P < 0.01). In 2003, 74% of 242 

sexually active HIV-negative MSM reported having tested for HIV in the prior 12 months 

compared with 60% of 231 sexually active men in 2006 (OR = 0.6; 95% CI: 0.4, 0.99; χ2(1) 

= 0.67; P = 0.04).

Sexual Risk Behavior

The median number of male sex partners in the prior year was 2 (IQR: 1–6) in 2003 and 1 

(IQR: 0–4) in 2006 (F(1,684) = 4.92; P = 0.03). In 2003, the median number of male anal 

sex partners in the prior year was 1 (IQR: 1–3) and 1 (IQR: 1–2) in 2006 (F(1,548) = 0.01; P 
= 0.98).

Combining the two survey populations, 27% of HIV-positive men and 9% of HIV-negative 

men reported non-concordant UAI in the prior 12 months. Fewer HIV-negative and HIV-

positive men reported non-concordant UAI in 2006 than in 2003, but this difference was 

not statistically significant (Table 2). This difference in non-concordant UAI reflected the 

decline in the report of non-concordant UAI with risk to the receptive partner from 2003 

to 2006, a difference of borderline statistical significance in HIV-positive men. Compared 

to HIV-positive respondents in 2003, HIV-positive men in 2006 were significantly more 

likely to report not having had sex in the prior 12 months; they were also less likely to 

report protected anal sex and twice as likely to report concordant UAI as their riskiest 

behaviors, though these differences were not statistically significant. Among HIV-negative 

respondents, we detected no statistically significant changes in risk behavior from 2003 to 

2006 according to the six-level risk variable. Reclassification of a random 13% of men 

who reported being HIV-negative but not having tested in the prior 2 years as HIV-positive 

changed the proportion of men reporting non-concordant UAI by less than 1%.

Among sexually active men, the proportion of men reporting methamphetamine use in the 

prior 6 months was 4% in 2003 and 6% in 2006 (χ2(1) = 0.76; P = 0.38), the proportion of 

men reporting sildenafil use in the prior 6 months was 15% in 2003 and 25% in 2006 (χ2(1) 

= 0.73; P = 0.39), and the proportion of men reporting inhaled nitrites in the prior 6 months 

was 16% in 2003 and 20% in 2006 (χ2(1) = 0.11; P = 0.74).
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Partnership-Level Analyses: Contexts of Anal Sex Partnership Formation

For the partner-by-partner module of the survey, the 430 participants who reported anal sex 

in the prior year provided information about 794 anal sex partnerships. Only 5 (1%) men 

provided information on fewer partners than the survey requested. The number of partners 

about whom participants provided information declined from 439 in 2003 to 355 in 2006; 

this difference was of borderline statistical significance (χ2(1) = 5.31; P = 0.07).

The proportion of anal sex partnerships initiated through the Internet increased, while the 

proportion of anal sex partnerships initiated at a park, on the street, or at a beach declined 

(Table 3). Compared to 2003, HIV-negative participants reported fewer anal sex partnerships 

initiated at bathhouses or sex clubs in 2006. The proportion of anal sex partnerships formed 

at a bar or dance club, in a social public setting, or through friends remained stable.

Partnership-Level Analyses: Correlatesof Non-concordant Unprotected Anal Intercourse

The 361 HIV-negative men who had anal sex in the prior year provided information about 

partner HIV status and condom use for 630 (98%) of the 643 anal sex partnerships about 

which they provided some information. The partnerships of older men, men earning less 

than $30,000 annually, and men who use methamphetamine were more likely to involve 

non-concordant UAI than partnerships of younger men, men earning $30,000 or more 

annually, and men who did not report methamphetamine use, respectively (Table 4). Non-

concordant UAI partnerships were less likely to be formed online than at a bar or dance 

club. A smaller proportion of anal sex partnerships formed via the Internet involved non-

concordant UAI than partnerships formed through friends, bathhouses or sex clubs, or in 

public settings, though these differences were not statistically significant. Additionally, anal 

sex partnerships in which the HIV-negative participant misrepresented his HIV status or did 

not disclose his HIV status were more likely to include non-concordant UAI than anal sex 

partnerships in which the participant disclosed being HIV-negative.

The 69 HIV-positive men reporting anal sex in the prior year provided information on a total 

of 151 anal sex partners. Anal sex partnerships in which the participant did not disclose his 

HIV status were more likely to involve non-concordant UAI than partnerships in which the 

participant did disclose his HIV status or disclosed his HIV status as negative or unknown 

(Table 4).

Behavioral Trends in MSM STD Clinic Attendees

According to data from our STD clinic, the proportion of MSM reporting two or more sex 

partners in the prior 2 months increased from 24% in 1993 to 34% in 1999 (χ2(1) = 24.55, P 
< 0.01), after which it has remained stable at 35–38% (χ2(1) = 0.08, P = 0.50; Fig. 1).

Discussion

Using data from our two RDD studies of MSM in Seattle, WA, we found that a minority of 

men engaged in behaviors likely to lead to HIV transmission. Despite a significant change 

in the context of partnership formation characterized by an increase in the proportion of anal 
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sex partnerships initiated via the Internet, the population’s sexual risk was stable between 

2003 and 2006.

Most serial cross-sectional studies of MSM have reported that sexual risk behavior among 

MSM increased in the mid-1990s and early 2000s [1, 2, 4], and we observed a similar 

trend among MSM in our STD clinic. The findings we present here, as well as behavioral 

surveillance data collected in London [29], suggest that sexual risk behavior among MSM 

stabilized in the early and mid-2000s at a level higher than in the mid-1990s. Across our 

RDD samples, the absolute level of risk expressed as the proportion of population who 

reported practicing non-concordant UAI—11% overall, 27% in HIV-positive MSM, and 9% 

in HIV-negative MSM—is very similar to other studies conducted in the Western U.S. In 

particular, our 2003 estimate of the proportion of MSM reporting non-concordant UAI in 

the prior year (14%) is similar to estimates of non-concordant UAI in a 2002 San Francisco 

RDD (15%) [22] and a 2003 statewide RDD of MSM living in California (11%) [23], but 

lower than that reported in a 2003 behavioral surveillance survey in London gyms (22%) 

[10]. We are not aware of other population-based estimates of non-concordant UAI with 

which to compare out 2006 findings. Of note, our 2006 estimate of non-concordant UAI 

among HIV-positive men (22%) is comparable to that reported in a 2005–2006 survey 

of randomly selected men attending an HIV clinic in Seattle (27%) [30], suggesting 

that estimates of this metric from a more readily accessible population may be roughly 

comparable.

While sexual risk, as measured by number of male sex partners and non-concordant UAI, 

appears to have declined or stabilized in recent years, sexual behavior among MSM remains 

dynamic. We found that more MSM are engaging in concordant UAI as their highest risk 

sexual behavior. Although not statistically significant, the large increase in concordant UAI 

among HIV-positive men suggests that the practice of choosing sex partners and practices 

based on HIV status is increasing (i.e., serosorting). We recently observed a similar trend 

in data from our STD clinic [31], and Elford and colleagues have observed increases 

in concordant UAI among HIV-positive men in London [29]. In the absence of other 

population-level changes in sexual behavior, increased concordant UAI among HIV-positive 

MSM should lead to a reduction in HIV transmission; however, it may increase rates of 

superinfection and transmission of drug-resistant HIV [32]. Our findings highlight the need 

to more clearly define the risks and benefits, both at the individual and population levels, of 

trends in concordant UAI that have been documented in several geographic areas [22, 29, 

33].

Our study also supports prior reports documenting the expanding role of the Internet in 

sexual partnership formation among MSM [6, 29, 34, 35]. The increase in the proportion 

of anal sex partnerships initiated online was not accompanied by a concurrent increase in 

the total number of partnerships formed. Among HIV-negative men, we found that Internet 

anal sex partnerships were less likely to involve non-concordant UAI than partnerships 

formed in some other settings, a difference that was significant when comparing Internet 

partnerships to those initiated in bars or dance clubs. These findings are consistent with 

some reports [36–38], but not others [39]. In general, studies that have examined both the 

individual-level and partnership-level impact of Internet sex-seeking find that while MSM 
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who use the Internet to find sex partners are more likely to engage in sexual risk behavior, 

Internet partnerships are not more likely to include non-concordant UAI than partnerships 

formed through other means [36, 37]. Our findings are consistent with this work and suggest 

that while the Internet has clearly changed the landscape of risk, its impact on the magnitude 

of risk in the population is uncertain.

Our results have implications for behavioral surveillance more generally. Researchers and 

public health officials have employed an array of approaches to behavioral surveillance, 

including sentinel surveillance; RDD studies; and, venue-based sampling [2, 8, 10–18]. Each 

approach has its advantages and disadvantages. Sentinel surveillance is relatively simple and 

inexpensive, and provides public health agencies with timely access to serial cross-sectional 

data from what are often comparable samples over time [1, 2, 10, 31, 40–42]. However, 

the extent to which any sentinel population is representative of the “target” population of 

MSM is uncertain [35, 43, 44]. Venue-based sampling yields diverse samples of MSM 

in a relatively short period of time [45–47]. However, this approach is typically resource 

intensive and generates high-risk samples whose behaviors may not be representative of the 

general population of MSM [8, 48, 49]. Also, it remains uncertain whether serially recruited 

samples are comparable.

RDD sampling is relatively inexpensive and is meant to enroll representative and 

reproducible populations. However, our experience calls into question whether RDD 

sampling can indeed accomplish these goals. The 2006 response rate was 22%, down 

from 46% in 2003. In part, the older, wealthier, less mobile population recruited in 2006 

may reflect real changes in the men living in the three sampled zip codes; between 2003 

and 2006, the median price of homes sold in the sampling frame increased by $100,000–

$200,000 [50]. However, the differences in the 2003 and 2006 populations may reflect 

problems with RDD sampling methodology [51]. San Francisco RDD surveys in 1997 and 

2002 were also demographically dissimilar [22]. While these studies did not report response 

rates, other RDD surveillance projects, such as the Behavioral Risk Factor Surveillance 

System [52] and the National Immunization Survey [53] have experienced marked declines 

in response rates over the past 10–15 years. These declines are contemporaneous with 

the widespread use of answering machines [54], and, more recently, an increase in the 

proportion of US adults who use only wireless telephones [55]. Wireless-only adults are 

more likely to be male, less than 30 years of age, Hispanic, uninsured, to live below the 

federal poverty line and with unrelated roommates, and to rent their home [55, 56]. As 

a consequence, RDD samples may be systematically biased. Although we controlled for 

differences in our 2003 and 2006 samples to mitigate potential confounding, adjustment 

does not eliminate selection bias and confounding due to unmeasured variables. The 

deterioration of RDD sampling seen in our study is clearly widespread [51–53, 57]. 

Unfortunately, at present, what alternative approaches might be best employed to sample a 

representative population of MSM remains uncertain. Evaluating new sampling approaches 

is a critical research question.

We cannot be certain of the extent to which our low 2006 response rate biases our 

findings, as we did not sample non-respondents [57, 58]. While many of our findings 

on absolute risk levels of and trends in sexual risk are comparable with data from other 
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cities, particularly those in the Western US, they may not generalize to other populations. 

Specifically, our study included few non-white MSM, limiting the generalizability of our 

findings to populations of racial and ethnic minorities who are most severely affected by 

the HIV epidemic. There is a small probability (<0.016) that we sampled the same man in 

2003 and 2006; because men participated anonymously, we could not know who participated 

twice and account for the non-independence of the samples.

In summary, in a population-based study, we found that a minority of MSM engage in 

behaviors that may result in HIV transmission, and that non-concordant UAI and number 

of anal sex partners among MSM in Seattle were stable between 2003 and 2006, despite 

a dramatic increase in the proportion of anal sex partnerships initiated through the Internet 

and a possible increase in concordant UAI. These observations are consistent with sentinel 

surveillance data and suggest that behavioral risk among MSM has plateaued following a 

period of increasing sexual risk in the mid-1990s through the early 2000s. Our data also 

show that the current level of sexual risk is much higher than it was in the mid-1990s 

and recent CDC data indicate that the number of HIV cases among MSM has increased 

since that time [3]. Clearly, HIV prevention among MSM is not working well enough. This 

reality signals the need to develop strategies that engage MSM as partners in employing 

traditional HIV prevention practices more effectively, in researching the contexts in which 

sexual risk and HIV transmission occurs, and in developing innovative, effective, multi-

level HIV prevention programs. Our work suggests that Internet-based cohort studies and 

Internet-based outreach, education, and counseling interventions may be key to reaching 

large numbers of MSM to broaden the public health impact of HIV prevention interventions. 

Such programs, employed in concert with prevention through more traditional venues, 

would seek to increase the frequency of HIV testing (especially HIV RNA testing), broaden 

access to antiretroviral treatment (particularly among men with CD4 counts greater than 350 

cells/mm3), reduce substance use and sexual risk facilitated by substance use, and promote 

open communication about HIV in sexual partnerships.
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Fig. 1. 
Percentage of men who have sex with men (MSM) STD clinic attendees who report two or 

more sex partners in the prior 2 months, Seattle and King County, Washington, 1993–2006
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