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ABSTRACT

Objective. An increasing proportion of gonorrhea in the United States is diag-
nosed in the private sector, posing a challenge to existing national surveillance 
systems. We described gonorrhea epidemiology outside sexually transmitted 
disease (STD) clinic settings.

Methods. Through the STD Surveillance Network (SSuN), health departments 
in the San Francisco, Seattle, Denver, Minneapolis, and Richmond, Virginia, 
metropolitan areas interviewed systematic samples of men and women 
reported with gonorrhea by non-STD clinic providers from 2006 through 2008. 

Results. Of 2,138 interviews, 10.0% were from San Francisco, 26.4% were 
from Seattle, 25.2% were from Denver, 22.9% were from Minneapolis, and 
15.5% were from Richmond. A total of 1,165 women were interviewed; 70.1% 
(815/1,163) were #24 years of age, 51.3% (598/1,165) were non-Hispanic 
black, and 19.0% (213/1,121) reported recent incarceration of self or sex part-
ner. Among 610 men who have sex with only women, 50.9% were #24 years 
of age, 65.1% were non-Hispanic black, 14.1% reported incarceration of self or 
sex partner, and 16.7% reported anonymous sex. Among 363 men who have 
sex with men (MSM), 20.9% were #24 years of age, 61.6% were non-Hispanic 
white, 39.8% reported anonymous sex, 35.7% reported using the Internet to 
meet sex partners, and 12.1% reported methamphetamine use. 

Conclusions. These data identified two concurrent gonorrhea epidemics in 
minority populations: a young, black, heterosexual epidemic with frequently 
reported recent incarceration, and an older, mostly white MSM epidemic with 
more frequently reported anonymous sex, Internet use to meet sex partners, 
and methamphetamine use. 
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Untreated Neisseria gonorrhoeae (N. gonorrhoeae) infec-
tion may lead to pelvic inflammatory disease, ectopic 
pregnancy, infertility, and chronic pelvic pain.1 In addi-
tion, infection with N. gonorrhoeae increases the risk of 
human immunodeficiency virus (HIV) transmission 
and acquisition.2 Gonorrhea, a reportable disease in all 
50 U.S. states, is the second most common notifiable 
disease.3 In 2008, approximately 350,000 gonorrhea 
cases were reported to the Centers for Disease Control 
and Prevention (CDC), with a national rate of 111.6 
cases per 100,000 population.4

Despite the large number of individuals affected 
and the severity of the sequelae of gonorrhea, national 
surveillance data contain only basic information on 
the gender, age, race/ethnicity, and county of resi-
dence of individuals with gonorrhea. In 2008, 77% of 
all reported cases of gonorrhea came from providers 
outside the sexually transmitted disease (STD) clinic 
and 54% were among women. National case-report 
data show that gonorrhea rates vary widely by race/
ethnicity and residence. In 2009, rates were 20 times 
higher among non-Hispanic black people than among 
non-Hispanic white people, with estimates suggesting 
three cases of gonorrhea for every 100 black 15- to 
19-year-old women. In 2008, 22.3% of 3,141 counties 
in the U.S. had gonorrhea rates that were higher than 
100 cases per 100,000 population, with the majority of 
these cases concentrated in the South.4 In addition to 
limited data on infected individuals, current gonorrhea 
surveillance is limited by incomplete reporting. Many 
infections are asymptomatic and, thus, go undiagnosed; 
diagnosed infections may be unreported; and informa-
tion on reported cases is often incomplete.5 In 2008, 
for example, race or ethnicity was missing on 20.3% 
of case reports.4

In addition to case-report data, another source of 
national data on patients with gonorrhea has been 
through the Gonococcal Isolate Surveillance Project 
(GISP), a sentinel surveillance project that collects 
gonococcal specimens and demographic, behavioral, 
and clinical data on men diagnosed with gonorrhea 
in approximately 30 STD clinics. GISP has been an 
important source for understanding trends in gono-
coccal susceptibility and characteristics of men who 
seek care for gonorrhea at publicly funded STD clin-
ics. However, GISP does not provide information on 
women with gonorrhea, nor on the approximately 70% 
of men who receive care for gonorrhea from providers 
other than STD clinics.4

To better support the prevention and control of 
gonorrhea, additional as well as more complete infor-
mation is needed on a broad cross-section of affected 
individuals on a routine basis. In response to such 

surveillance needs, CDC established in 2005 the STD 
Surveillance Network (SSuN),6 a dynamic STD surveil-
lance network comprising a number of local health 
departments following common protocols to collect, 
analyze, and interpret disease data. The purpose of 
the SSuN was to fill critical gaps in national surveil-
lance and improve the capacity of state and local STD 
programs to act rapidly.

In this descriptive analysis, enhanced gonorrhea 
surveillance data from SSuN Cycle 1 (2005–2008) were 
used to describe the epidemiology of gonorrhea among 
men and women diagnosed outside the STD clinic set-
ting in five geographically diverse metropolitan areas 
in the U.S. We discuss implications of the findings for 
gonorrhea-control programs and future gonorrhea 
surveillance activities.

METhoDS 

Participating SSuN Cycle 1 sites identified one or 
more counties in which to conduct enhanced gonor-
rhea surveillance activities. For this analysis, the term 
“metropolitan area” was used to informally describe 
the clusters of counties in which surveillance activities 
were conducted around the cities of San Francisco, 
California; Seattle, Washington; Denver, Colorado; 
Minneapolis, Minnesota; and Richmond, Virginia 
(Figure). The data-collection time period varied by 
metropolitan area: San Francisco (August 1, 2006, to 
August 5, 2008), Seattle (April 1, 2006, to December 31, 
2008), Denver (March 1, 2006, to December 31, 2008), 
Minneapolis (July 1, 2006, to August 31, 2008), and 
Richmond (January 1, 2007, to December 31, 2008). 

Each site collected a common set of demographic, 
clinical, and behavioral data on a sample of patients 
reported with gonorrhea. In Denver, Minneapolis, 
Richmond, and Seattle, the first patients reported by 
providers or laboratories to the health department 
in participating counties each calendar month were 
selected for interview until 10 male and 10 female 
patients were interviewed. In San Francisco, a vari-
able proportion of patients was sampled from all cases 
reported by providers or laboratories on a weekly basis, 
with adjustments made for nonresponse, for a target 
interviewed sample size of 100 men and 100 women 
annually. All sites excluded patients reported by STD 
clinics from SSuN county sampling, as the SSuN had 
a separate system of data collection for STD clinic 
patients. 

To integrate with existing disease-control activities, 
interviews of SSuN patients were conducted by health 
department staff using locally developed data-collection 
instruments. However, data-collection instruments from 
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all sites used a common set of demographic, clinical, 
and behavioral variables. Prior to initiation, this activ-
ity was determined to be a non-research surveillance 
activity by the CDC National Center for HIV, Viral 
Hepatitis, STD, and Tuberculosis Prevention.

We examined SSuN interview data from March 1, 
2006, through December 31, 2008. For this evaluation, 
we defined men who have sex with men (MSM) as 
men who either reported sex with a man in the three 
months before being tested for gonorrhea (asked in all 
areas) or did not report the sex of their partner and 
reported that they were gay/homosexual or bisexual 
(asked only in Denver and San Francisco). We defined 
men who have sex only with women (MSW) as men 
who reported sex only with women in the three months 
before being tested for gonorrhea or did not report 
being gay/homosexual or bisexual. Race and ethnicity 
were coded separately in data-collection instruments at 

all sites but were combined for this analysis, such that 
any patient who reported being of Hispanic ethnicity 
was classified as Hispanic irrespective of reported race. 

All analyses were stratified by gender and sexual 
behavior or sexual orientation. Because only nine 
MSW in San Francisco and 17 MSM in Richmond 
were interviewed, data on these patients are not pre-
sented in any analysis stratified by sexual behavior or 
orientation to avoid over-interpretation of data from 
samples that were too small to be reliable. We assessed 
representativeness using Chi-square statistics compar-
ing the proportions of SSuN-interviewed patients #24 
years of age and of non-Hispanic black race/ethnicity 
with those of non-STD clinic non-interviewed patients. 
Chi-square statistics were also used to assess the signifi-
cance of differences in characteristics among women, 
MSW, and MSM. We conducted all analyses using SAS® 
version 9.1.7 

Figure. Number of gonorrhea cases reported in five metropolitan areas and number  
of gonorrhea cases interviewed through the SSuN, 2006–2008

SSuN 5 Sexually Transmitted Disease Surveillance Network
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RESulTS

The five metropolitan areas received case reports of 
23,684 individuals with gonorrhea during the surveil-
lance period (range by site: 3,555 in Minneapolis to 
6,993 in Seattle) (Figure). Of these gonorrhea case 
reports, 6,623 were reported by the primary STD clinics 
and excluded. Of the remaining 17,061 cases, 10,006 
were selected for SSuN interviews, of whom 2,175 were 
successfully interviewed. This figure corresponded to 
an interview success rate of 21.7% overall, with slight 
variation by site: Seattle 5 19.0%, Richmond 5 19.2%, 
Denver 5 20.0%, San Francisco  5 27.1%, and Min-
neapolis 5 29.6% (data not shown).

To better understand how a low response rate might 
be affecting the SSuN sample, we compared SSuN-
interviewed patients with patients who were selected for 
interview but could not be interviewed for any reason 
(e.g., four interviewed patients were removed from 
analysis: two due to lack of information on age and two 
due to gender reported as transgender). Interviewed 
and non-interviewed men were of similar age (39.9% 
of interviewed men and 38.9% of non-interviewed men 
were #24 years of age); however, interviewed men 
were significantly less likely to be non-Hispanic black 
than were non-interviewed men (49.4% vs. 56.1%, 
respectively). Compared with non-interviewed women, 
interviewed women were significantly more likely to be 
#24 years of age (70.1% vs. 66.8%, respectively) and 
less likely to be non-Hispanic black (54.7% vs. 58.2%, 
respectively) (Table 1).

We excluded 37 males (3.8%) from the analysis 
who had missing gender of sex partners and unknown 
sexual orientation. Of 2,138 interviews, 10.0% were 
from San Francisco, 26.4% were from Seattle, 25.2% 
were from Denver, 22.9% were from Minneapolis, and 
15.5% were from Richmond. Consistent with the SSuN 
sampling methodology, which was stratified by gender, 
1,165 of 2,138 SSuN interviews (54.5%) were women, 
610 were MSW (28.5%), and 363 were MSM (17.0%). 
Of 973 men reporting either gender of sex partners, 
sexual orientation, or both, the proportion of men with 
gonorrhea who were MSM varied widely by site: San 
Francisco (92.0%), Seattle (43.8%), Denver (29.6%), 
Minneapolis (25.6%), and Richmond (12.5%) (data 
not shown).

Women
A total of 1,165 women with gonorrhea were inter-
viewed through the SSuN (range by site: 100 in San 
Francisco to 307 in Seattle); 70.1% were #24 years of 
age (range by site: 55.0% in San Francisco to 79.9% 
in Richmond). Overall, the majority of interviewed 
women were non-Hispanic black (51.3%), although 
this percentage varied widely from 30.6% in Seattle 
to 85.2% in Richmond. Overall, 21.4% of interviewed 
women were non-Hispanic white; this proportion 
ranged from 7.7% in Richmond to 31.9% in Seattle. 
Denver was the only area where a sizable proportion of 
women reported Hispanic ethnicity (34.7%) (Table 2).

Overall, the most common practice setting report-
ing women with gonorrhea was primary care (35.5%). 

Table 1. Comparison of age and race/ethnicity between interviewed patients and patients who were selected  
but not intervieweda through the STD Surveillance Network,b 2006–2008 

Variable
Age #24 years 

Percent (N) 
Non-Hispanic black 

Percent (N)

Overall (n59,994)c

 Interviewed (n52,171) 56.1d (1,217/2,171) 52.2d (1,071/2,050)
 Non-interviewed (n57,823) 53.5 (4,186/7,823) 57.3 (3,179/5,552)
Women
 Interviewed (n51,163) 70.1d (815/1,163) 54.7d (598/1,093)
 Non-interviewed (n54,088) 66.8 (2,732/4,088) 58.2 (1,703/2,924)
Men
 Interviewed (n51,008) 39.9 (402/1,008) 49.4d (473/957)
 Non-interviewed (n53,735) 38.9 (1,454/3,735) 56.1 (1,476/2,633)

aDue to missing race/ethnicity, 121 patients were excluded. 

bThe STD Surveillance Network comprised health departments in the San Francisco, Seattle, Denver, Minneapolis, and Richmond, Virginia, 
metropolitan areas.
cTwo interviewed patients were excluded due to missing age, and two interviewed patients were excluded due to gender reported as 
transgender.
dStatistically significant at p,0.05 between interviewed and non-interviewed patients

STD 5 sexually transmitted disease
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Table 2. Reported characteristics of women with gonorrhea interviewed  
in the STD Surveillance Network, 2006–2008

Characteristic

San Francisco 
(n5100)  

Percent (N)

Seattle 
(n5307) 

Percent (N)

Denver 
(n5291) 

Percent (N)

Minneapolis 
(n5271) 

Percent (N)

Richmond, VA 
(n5196) 

Percent (N)

Total 
(n51,165) 

Percent (N)

Age (in years)
 #24 55.0 (55/100) 73.3 (225/307) 65.6 (191/291) 69.7 (189/271) 79.9 (155/194) 70.1 (815/1,163)

Race/ethnicity
 American Indian/Alaska Native 0.0 (0/100) 2.3 (7/307) 0.7 (2/291) 2.6 (7/271) 0.0 (0/196) 1.4 (16/1,165)
 Non-Hispanic Asian 8.0 (8/100) 1.0 (3/307) 0.7 (2/291) 1.9 (5/271) 0.5 (1/196) 1.6 (19/1,165)
 Non-Hispanic black 60.0 (60/100) 30.6 (94/307) 37.5 (109/291) 62.0 (168/271) 85.2 (167/196) 51.3 (598/1,165)
 Hispanic 10.0 (10/100) 7.2 (22/307) 34.7 (101/291) 3.7 (10/271) 1.5 (3/196) 12.5 (146/1,165)
 Non-Hispanic white 17.0 (17/100) 31.9 (98/307) 21.0 (61/291) 21.4 (58/271) 7.7 (15/196) 21.4 (249/1,165)
 Other/multiracial 4.0 (4/100) 4.6 (14/307) 5.5 (16/291) 8.1 (22/271) 4.6 (9/196) 5.6 (65/1,165)
 No answer 1.0 (1/100) 22.5 (69/307) 0.0 (0/291) 0.4 (1/271) 0.5 (1/196) 6.2 (72/1,165)

Practice setting
 ER/urgent care 8.0 (8/100) 16.3 (50/307) 23.7 (69/291) 16.6 (45/271) 66.8 (131/196) 26.0 (303/1,165)
 Family planning/gynecology 9.0 (9/100) 15.6 (48/307) 11.7 (34/291) 11.8 (32/271) 6.6 (13/196) 11.7 (136/1,165)
 Hospital (non-ER) 34.0 (34/100) 8.1 (25/307) 17.5 (51/291) NA 1.0 (2/196) 12.5 (112/894)
 Jail/prison 12.0 (12/100) 4.2 (13/307) 2.4 (7/291) 0.4 (1/271) NA 3.4 (33/969)
 Primary care 29.0 (29/100) 30.0 (93/307) 36.8 (107/291) 53.1 (144/271) 20.9 (41/196) 35.5 (414/1,165)
 Other 3.0 (3/100) 14.7 (45/307) 7.9 (23/291) 12.6 (34/271) 4.1 (8/196) 9.7 (113/1,165)
 No answer 5.0 (5/100) 10.8 (33/307) 0.0 (0/291) 5.5 (15/271) 0.5 (1/196) 4.6 (54/1,165)

Behavioral (past three months)
 Median number of sex  
  partners (N)

1 1 1 1 1 1

 Internet to meet sex partners 2.1 2/97) 3.4 (9/269) 1.4 (4/288) 1.5 (4/271) 1.1 (2/190) 1.9 (21/1,115)
 Anonymous sex 19.6 (19/97) NA 6.6 (19/288) 10.7 (29/271) 12.2 (23/188) 10.7 (90/844)
 Methamphetamine use 4.0 (4/99) 5.1 (13/257) 1.4 (4/288) 0.4 (1/271) 0.0 (0/54) 2.3 (22/969)
 Exchange of money or  
  drugs for sex

9.2 (9/98) 6.4 (18/282) 1.4 (4/288) 0.7 (2/271) 1.1 (2/190) 3.1 (35/1,129)

 Incarceration of self or sex 
  partner

28.9 (28/97) 26.2 (72/275) 13.9 (40/288) 14.1 (38/270) 18.3 (35/191) 19.0 (213/1,121)

Partner
 Seeking care because sex  
  partner has STD

0.0 (0/99) 8.8 (27/307) 15.6 (44/286) 22.5 (60/267) 24.9 (47/189) 15.5 (178/1,148)

 Sex with partner since being 
  tested for gonorrhea

28.8 (28/97) NA 24.8 (71/286) 32.2 (86/267) 27.8 (52/187) 28.3 (237/837)

 Sure partner received treatment 48.1 (38/79) 57.1 (109/191) 48.8 (138/283) 47.6 (127/267) 50.8 (91/179) 50.4 (503/999)

Clinical history
 Symptomatic 29.3 (29/99) 80.9 (203/251) 65.1 (188/289) 53.1 (144/271) 41.7 (80/192) 58.4 (644/1,102)
 If symptomatic, median days  
  to seeking care (N)

NA 7 7 4 7 7

 History of gonorrhea in last  
  12 months

3.5 (3/87) 10.6 (28/265) 6.3 (13/206) 8.1 (17/210) 2.1 (4/191) 6.8 (65/959)

 Ever tested for HIV 100.0 (89/89) 77.9 (211/271) 78.1 (221/283) 84.6 (225/266) 74.7 (142/190) 80.8 (888/1,099)
 HIV-positive at time of visit 0.0 (0/82) 0.0 (0/267) 0.5 (1/204) 1.0 (2/211) 0.8 (1/133) 0.5 (4/897)

STD 5 sexually transmitted disease 

ER 5 emergency room

NA 5 not available

HIV 5 human immunodeficiency virus
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However, a significant proportion of women in Rich-
mond were diagnosed in emergency room (ER)/
urgent care settings (66.8%); in San Francisco, 34.0% 
of women were diagnosed in non-ER hospital settings 
and 12.0% were diagnosed in jails/prisons. Overall, 
80.8% of women reported ever being tested for HIV 
(range by site: 74.7% in Richmond to 100.0% in San 
Francisco) and 0.5% reported being HIV-positive. A 
total of 6.8% of women had a history of gonorrhea in 
the past 12 months (Table 2).

Symptoms of gonorrhea were reported by 58.4% of 
women, though this percentage varied widely by site 
(29.3% in San Francisco to 80.9% in Seattle). Women 
reporting symptoms said they waited a median of seven 
days (individual range: 0–365) before seeking care. A 
total of 15.5% of women reported seeking care because 
a sex partner had an STD, though this figure also 
varied widely by site (range: 0.0% in San Francisco to 
24.9% in Richmond). Among women, 28.3% reported 
having sex with their partner since being diagnosed 
with gonorrhea. Only 50.4% of women reported being 
sure that their partner had been treated, with minimal 
variation by site for both issues (Table 2).

Incarceration of self or sex partner in the past three 
months was reported by 19.0% of women with gonor-
rhea interviewed through the SSuN (range by site: 
13.9% in Minneapolis to 28.9% in San Francisco). All 
other measured risk factors were relatively uncommon 
among women with gonorrhea. Although uncommon 
in all sites, West Coast sites (San Francisco and Seattle) 
reported slightly higher Internet use to meet sex part-
ners, anonymous sex, exchange of money or drugs for 
sex, and methamphetamine use (Table 2).

MSW
A total of 601 MSW reported with gonorrhea were 
interviewed through the SSuN (range by site: 119 
in Richmond to 163 in Minneapolis; total excludes 
nine MSW from San Francisco). Of these 601 MSW, 
50.9% were #24 years of age. The majority of MSW 
with gonorrhea in all SSuN sites were non-Hispanic 
black (65.1%), though this figure ranged from 41.4% 
in Seattle to 85.7% in Richmond. Seattle was the only 
site with a sizable proportion (25.5%) of non-Hispanic 
white MSW. In Denver, 20.7% of MSW were Hispanic 
(Table 3).

MSW with gonorrhea presented most frequently to 
primary care providers (40.8%; range by site: 29.7% 
in Seattle to 49.6% in Richmond). However, all SSuN 
sites also reported a large proportion of MSW from 
ERs/urgent care centers (30.8%; range by site: 19.3% 
in Seattle to 48.7% in Richmond). By self-report, 75.1% 
of all MSW had ever been tested for HIV, but only 0.9% 

were HIV-positive at the time of current visit. Though 
9.7% of MSW reported a history of gonorrhea in the last 
12 months, this figure ranged from 4.4% in Denver to 
18.9% in Seattle. At the time of diagnosis, 79.1% of all 
MSW reported symptoms of gonorrhea (range by site: 
52.1% in Richmond to 95.2% in Seattle); the median 
number of days before seeking care for symptomatic 
men was three (individual range: 0–120) (Table 3).

Overall, 19.4% of MSW sought care because a sex 
partner had an STD. Among MSW, 23.0% reported 
having had sex since being tested for gonorrhea. 
Only 47.1% of MSW were sure that their partner had 
received treatment for gonorrhea (Table 3).

Risk behaviors reported by MSW varied across SSuN 
sites. Overall, the most common risk behaviors reported 
were anonymous sex (16.7%) and incarceration of self 
or sex partner (14.1%). The median reported number 
of sex partners for MSW was two in the past three 
months. In general, methamphetamine use, exchange 
of sex for drugs or money, and use of the Internet 
to meet sex partners were uncommonly reported by 
MSW (Table 3).

MSM
A total of 346 MSM reported with gonorrhea were 
interviewed through the SSuN (range by site: 56 in 
Minneapolis to 113 in Seattle; total excludes 17 MSM 
from Richmond); 20.9% were #24 years of age. The 
majority of MSM reported with gonorrhea in all SSuN 
sites were non-Hispanic white (61.6%; range by site: 
44.3% in Seattle to 74.0% in Denver). Only Seattle and 
Minneapolis reported any significant proportions of 
non-Hispanic black MSM (23.0% and 19.6%, respec-
tively) (Table 4).

Although overall the most common practice set-
ting reporting MSM with gonorrhea was primary care 
(43.4%; range by site: 34.6% in San Francisco to 73.2% 
in Minneapolis), 53.9% of MSM with gonorrhea in San 
Francisco were reported by other providers, principally 
a gay men’s health center. Overall, 92.6% of MSM had 
ever been tested for HIV. Self-reported HIV positivity 
at the time of visit was 29.1% overall, ranging from 
7.8% in Seattle to 47.3% in San Francisco. A history 
of gonorrhea in the past 12 months was reported by 
12.8% of MSM with gonorrhea.

Overall, 67.9% of MSM reported symptoms of 
gonorrhea; however, in San Francisco, only 18.8% of 
MSM were symptomatic compared with Minneapolis, 
Seattle, and Denver, where 83.9%, 86.7%, and 94.5% of 
MSM, respectively, were symptomatic. For symptomatic 
MSM, the median number of days before seeking care 
was three (individual range: 0–210) (Table 4). Rectal 
infection was reported among 37.5% of MSM in San 
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Table 3. Reported characteristics of MSW with gonorrhea interviewed  
in the STD Surveillance Network, 2006–2008a

Characteristic

Seattle 
(n5145) 

Percent (N)

Denver 
(n5291) 

Percent (N)

Minneapolis 
(n5163) 

Percent (N)

Richmond, VA 
(n5119) 

Percent (N)

Total 
(n5601) 

Percent (N)

Age (in years)
 #24 51.0 (75/145) 47.1 (82/174) 57.7 (94/163) 47.1 (56/119) 50.9 (306/601)

Race/ethnicity
 American Indian/Alaska Native 0.0 (0/145) 0.6 (1/174) 1.2 (2/163) 0.0 (0/119) 0.5 (3/601)
 Non-Hispanic Asian 1.4 (2/145) 0.0 (0/174) 0.0 (0/163) 0.0 (0/119) 0.3 (0/601)
 Non-Hispanic black 41.4 (60/145) 58.6 (102/174) 77.9 (127/163) 85.7 (102/119) 65.1 (391/601)
 Hispanic 6.9 (10/145) 20.7 (36/174) 6.8 (11/163) 1.7 (2/119) 9.8 (59/601)
 Non-Hispanic white 25.5 (37/145) 13.8 (24/174) 9.2 (15/163) 10.1 (12/119) 14.6 (88/601)
 Other/multiracial 6.2 (9/145) 6.3 (11/174) 4.3 (7/163) 2.5 (3/119) 5.0 (30/601)
 No answer 18.6 (27/145) 0.0 (0/174) 0.6 (1/163) 0.0 (0/119) 4.7 (28/601)

Practice setting
 ER/urgent care 19.3 (28/145) 27.0 (47/174) 31.9 (52/163) 48.7 (58/119) 30.8 (185/601)
 Family planning/gynecology 10.3 (15/145) 8.1 (14/174) 3.1 (5/163) 0.0 (0/119) 5.7 (34/601)
 Hospital (non-ER) 10.3 (15/145) 16.1 (28/174) NA 0.8 (1/119) 10.0 (44/438)
 Jail/prison 4.1 (6/145) 6.3 (11/174) 1.8 (3/163) NA 4.1 (20/482)
 Primary care 29.7 (43/145) 37.9 (66/174) 47.2 (77/163) 49.6 (59/119) 40.8 (245/601)
 Other 19.3 (28/145) 4.6 (8/174) 13.5 (22/163) 0.8 (1/119) 9.8 (59/601)
 No answer 6.9 (10/145) 0.0 (0/174) 2.5 (4/163) 0.0 (0/119) 2.3 (14/601)

Behavioral (past three months)
 Median number of sex partners (N) 1 2 2 2 2
 Internet to meet sex partners 3.1 (4/129) 0.6 (1/174) 1.2 (2/163) 1.7 (2/116) 1.6 (9/582)
 Anonymous sex NA 10.3 (18/174) 19.1 (31/162) 22.9 (27/118) 16.7 (76/454)
 Methamphetamine use 8.1 (10/123) 1.7 (3/174) 0.6 (1/163) 2.3 (1/44) 3.0 (15/504)
 Exchange of money or drugs for sex 5.7 (8/140) 1.2 (2/174) 2.5 (4/163) 2.6 (3/115) 2.9 (17/592)
 Incarceration of self or sex partner 26.4 (34/129) 12.6 (22/174) 9.2 (15/163) 9.6 (11/115) 14.1 (82/581)

Partner
 Seeking care because sex partner has STD 6.2 (9/145) 17.3 (30/173) 25.9 (42/162) 29.4 (35/119) 19.4 (116/599)
 Sex with partner since being tested  
  for gonorrhea

NA 18.6 (32/172) 33.3 (54/162) 14.9 (17/114) 23.0 (103/448)

 Sure partner received treatment 53.3 (41/77) 39.3 (68/173) 54.9 (89/162) 43.8 (49/112) 47.1 (247/524)

Clinical history
 Symptomatic 95.2 (138/145) 91.3 (158/173) 71.6 (116/162) 52.1 (62/119) 79.1 (474/599)
 If symptomatic, median days to seeking  
  care (N)

3 4 3 3 3

 History of gonorrhea in last 12 months 18.9 (24/127) 4.4 (6/136) 8.7 (11/127) 6.9 (8/116) 9.7 (49/506)
 Ever tested for HIV 76.9 (103/134) 76.7 (132/172) 76.9 (123/160) 68.1 (79/116) 75.1 (437/582)
 HIV-positive at time of visit 1.5 (2/138) 0.8 (1/124) 0.9 (1/115) 0.0 (0/77) 0.9 (4/454)

aData for nine MSW in San Francisco were not included due to small numbers.

MSW 5 men who have sex with only women

STD 5 sexually transmitted disease

ER 5 emergency room

NA 5 not available

HIV 5 human immunodeficiency virus
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Table 4. Reported characteristics of MSM with gonorrhea interviewed  
in the STD Surveillance Network, 2006–2008a

Characteristic

San Francisco 
(n5104)  

Percent (N)

Seattle 
(n5113) 

Percent (N)

Denver 
(n573) 

Percent (N)

Minneapolis 
(n556) 

Percent (N)

Total 
(n5346) 

Percent (N)

Age (in years)
 #24 4.9 (5/103) 41.6 (47/113) 19.2 (14/73) 10.7 (6/56) 20.9 (72/345)

Race/ethnicity
 American Indian/Alaska Native 1.0 (1/104) 0.0 (0/113) 0.0 (0/73) 1.8 (1/56) 0.6 (2/346)
 Non-Hispanic Asian 9.6 (10/104) 1.8 (2/113) 0.0 (0/73) 1.8 (1/56) 3.8 (13/346)
 Non-Hispanic black 3.9 (4/104) 23.0 (26/113) 5.5 (4/73) 19.6 (11/56) 13.0 (45/346)
 Hispanic 15.4 (16/104) 8.9 (10/113) 16.4 (12/73) 3.6 (2/56) 11.6 (40/346)
 Non-Hispanic white 66.4 (69/104) 44.3 (50/113) 74.0 (54/73) 71.4 (40/56) 61.6 (213/346)
 Other/multiracial 1.9 (2/104) 5.3 (6/113) 4.1 (3/73) 1.8 (1/56) 3.5 (12/346)
 No answer 1.9 (2/104) 16.8 (19/113) 0.0 (0/73) 0.0 (0/56) 6.1 (21/346)

Practice setting
 ER/urgent care 0.0 (0/104) 12.4 (14/113) 17.8 (13/73) 16.1 (9/56) 10.4 (36/346)
 Family planning/gynecology 0.0 (0/104) 12.4 (14/113) 11.0 (8/73) 0.0 (0/56) 6.4 (22/346)
 Hospital (non-ER) 9.6 (10/104) 7.1 (8/113) 8.2 (6/73) NA 8.3 (24/290)
 Jail/prison 0.0 (0/104) 2.7 (3/113) 0.0 (0/73) 0.0 (0/56) 0.9 (3/346)
 Primary care 34.6 (36/104) 37.2 (42/113) 42.5 (31/73) 73.2 (41/56) 43.4 (150/346)
 Other 53.9b (56/104) 8.9 (10/113) 20.6 (15/73) 10.7 (6/56) 25.1 (87/346)
 No answer 1.9 (2/104) 19.5 (22/113) 0.0 (0/73) 0.0 (0/56) 6.9 (24/346)

Behavioral (past three months)
 Median number of sex partners (N) 3 1 2 3 2
 Internet to meet sex partners 42.9 (42/98) 26.5 (26/98) 31.5 (23/73) 44.6 (25/56) 35.7 (116/325)
 Anonymous sex 47.4 (46/97) NA 37.0 (27/73) 30.4 (17/56) 39.8 (90/226)
 Methamphetamine use 17.2 (17/99) 8.3 (8/96) 6.9 (5/72) 16.1 (9/56) 12.1 (39/323)
 Exchange of money or drugs for sex 5.9 (6/101) 5.7 (6/105) 0.0 (0/73) 0.0 (0/56) 3.6 (12/335)
 Incarceration of self or sex partner 2.0 (2/98) 8.7 (9/104) 6.9 (5/73) 0.0 (0/56) 4.8 (16/331)

Partner
 Seeking care because sex partner has 
  STD

0.0 (0/101) 5.4 (6/113) 15.1 (11/73) 5.6 (3/54) 5.9 (20/341)

 Sex with partner since being tested for 
  gonorrhea

31.9 (30/94) NA 20.6 (15/73) 30.9 (17/55) 27.9 (62/222)

 Sure partner received treatment 64.1 (50/78) 63.8 (37/58) 41.1 (30/73) 50.9 (28/55) 54.9 (145/264)

Clinical history
 Symptomatic 18.8 (19/101) 86.7 (98/113) 94.5 (69/73) 83.9 (47/56) 67.9 (233/343)
 If symptomatic, median days to seeking 
  care (N)

NA 3 3 3 3

 History of gonorrhea in last 12 months 10.4 (10/96) 17.2 (17/99) 14.6 (7/48) 6.4 (3/47) 12.8 (37/290)
 Ever tested for HIV 99.0 (95/96) 83.7 (87/104) 91.8 (67/73) 100.0 (53/53) 92.6 (302/326)
 HIV-positive at time of visit 47.3 (44/93) 7.8 (7/90) 34.9 (23/66) 26.0 (13/50) 29.1 (87/299)

aData for 17 MSM in Richmond, Virginia, were not included due to small numbers. 
b“Other” in San Francisco included a gay men’s health center.

NA 5 not available

MSM 5 men who have sex with men

STD 5 sexually transmitted disease

ER 5 emergency room

NA 5 not available

HIV 5 human immunodeficiency virus
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Francisco, 12.5% of MSM in Minneapolis, 5.5% of MSM 
in Denver, and 5.3% of MSM in Seattle. Pharyngeal 
infection was reported among 40.4% of MSM in San 
Francisco, 3.5% of MSM in Seattle, 2.7% of MSM in 
Denver, and 1.8% of MSM in Minneapolis. It was not 
possible to assess the underlying differences in screen-
ing practices among areas in this SSuN database (data 
not shown).

Overall, only 5.9% of MSM sought care because 
a sex partner had an STD. A total of 27.9% of MSM 
had had sex since being tested for gonorrhea, yet only 
54.9% were sure their partner had received treatment 
(Table 4).

Overall, both anonymous sex and use of the Internet 
to meet sex partners were more likely to be reported 
at all sites (39.8% and 35.7%, respectively) compared 
with women and MSW. Reported methamphetamine 
use was also high in San Francisco and Minneapolis 
(17.2% and 16.1%, respectively). Overall, incarceration 
of self or sex partner (4.8%) and exchange of money 
and drugs for sex (3.6%) were rarely reported.

DiScuSSioN

The SSuN project provides critical epidemiologic data 
to supplement limited data that are routinely collected 
from passive case-based national surveillance. Data 
presented in this study suggest that in the metropolitan 
areas that participate in the SSuN, two overlapping 
epidemics of gonorrhea are occurring simultaneously 
in minority populations: one among young, black 
heterosexuals and another among older, mostly white 
MSM. Identifying these concurrent epidemics from 
nationally reportable data would not have been pos-
sible, as gender of sex partners is not routinely collected 
or reported to CDC. 

In SSuN interviews, heterosexual gonorrhea patients 
were significantly more likely than MSM to report 
recent incarceration of themselves or their partners 
(p,0.0001, data not shown), whereas MSM reported 
much higher frequencies of methamphetamine use 
(p,0.0001), use of the Internet to meet sex partners 
(p,0.0001), and anonymous sex (p,0.0001) than did 
heterosexual gonorrhea patients. HIV co-infections 
were rare among heterosexual SSuN patients; however, 
more than one in four MSM with gonorrhea reported 
being co-infected with HIV (p,0.0001). MSM were 
significantly more likely to report having been tested 
for HIV (p,0.0001). ER providers diagnosed a greater 
proportion of women and heterosexual men than MSM 
(p,0.0001), and symptomatic women waited longer 
than symptomatic men before seeking care (p,0.0001).

Such findings suggest that a one-size-fits-all approach 

to gonorrhea prevention and control efforts is likely 
to be ineffective. A health department responsible for 
a population in which patients with gonorrhea are 
primarily women and heterosexual men may want to 
ensure that prevention, screening, and treatment ser-
vices are available and acceptable to populations that 
are young and black. If services are either not avail-
able or acceptable to these populations, then health 
departments may need to identify means of reaching 
these populations. For example, efforts to increase 
screening and treatment in incarceration facilities may 
have a greater impact on a young minority heterosexual 
epidemic than an older MSM epidemic. Given that 
more than one-quarter of heterosexuals with gonor-
rhea were diagnosed in ER and urgent care settings, 
targeted screening of adolescents seeking care in these 
settings should be considered.8

In contrast, health departments with a significant 
population of MSM with gonorrhea should use dif-
ferent strategies for the prevention, screening, and 
treatment of MSM. For example, to reach MSM, health 
departments could consider screening at known MSM 
meeting venues, using the Internet to target prevention 
messages to MSM who are meeting partners on the 
Internet, or working with substance abuse programs to 
provide prevention counseling messages or gonorrhea 
screening for their clients. Ensuring that extragenital 
testing is widely available and STD screening is inte-
grated into routine HIV care may be useful activities 
for local gonorrhea-control programs. 

Health departments may have a combination of het-
erosexual and MSM epidemics. In an ideal world with 
unlimited resources, gonorrhea-control efforts could be 
rolled out widely for both populations. However, given 
that gonorrhea is rarely a health priority, most health 
departments have resources for only a limited number 
of interventions. To target control measures to reduce 
health disparities, it is necessary to have information 
on which populations to target. SSuN data suggest that 
gender of sex partner is a fundamentally important 
category of information for understanding a gonorrhea 
epidemic; all health departments are encouraged to 
more routinely collect data on gender of sex partners 
through case-based surveillance.

Currently, national case-report data for gonorrhea 
do not routinely include gender of sex partner. In 2007, 
gender of sex partner was unknown for 91.9% of gonor-
rhea morbidity reports received at CDC (Unpublished 
data, CDC, Division of STD Prevention, 2010). It is 
possible that health departments have this information 
available locally but are not transmitting it nationally. 
However, it is more likely that gender of sex partner 
is not recorded routinely on reporting forms in many 
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states either because the form does not allow for the 
collection of such data or the data are not provided 
by the reporting clinician or laboratory. Many health 
departments rely heavily on laboratory reports, and 
unlike traditional demographic information (e.g., age, 
gender, and race/ethnicity), gender of sex partner 
may not be collected routinely for administrative pur-
poses. For syphilis reporting, many health departments 
overcome this limitation by interviewing reported 
patients. However, given the significantly larger case 
burden for gonorrhea, few health departments have 
the resources to routinely interview patients with gon-
orrhea. Through supplemental surveillance platforms 
such as the SSuN, additional epidemiologic informa-
tion can be collected outside of the traditional, passive 
case-based surveillance system to better address health 
disparities. Several innovative approaches to enhance 
gonorrhea surveillance, such as the use of geocoding, 
spatial analysis, and tablet personal computers for 
interviewing, have been explored and described in a 
variety of settings.9,10

Limitations
This study was subject to several limitations. As similar 
projects have found, successfully locating and interview-
ing patients with gonorrhea can be challenging.11,12 
SSuN sites were able to successfully interview only 
approximately one out of every five patients selected 
for interview, despite determined efforts to improve 
the response rate. All SSuN sites attempted to contact 
patients at least three and sometimes up to 10 times 
through a variety of methods, including different times 
of day and different days of the week. In the overwhelm-
ing majority of cases, the reason for non-interview was 
that the patient could not or refused to be located by 
phone (77.5%). Of note, of those patients who were 
successfully contacted by SSuN staff, only 3.7% of 
patients declined to be interviewed, 1.4% quit before 
the interview was completed, and 1.0% had a language 
barrier to being interviewed. Although interviews were 
generally conducted in English, interviewers in at least 
three sites were able to conduct interviews in Spanish, 
as necessary. 

Informal discussions with SSuN interviewers suggest 
that poor contact information was a frequent barrier, 
especially among case reports originating from labo-
ratories. Poor contact information could be the result 
of incomplete collection of data by health personnel; 
intentional provision of invalid contact information 
on the part of a patient (to avoid association with the 
stigma of having an STD); or unintentionally provided 
invalid contact information related to young age, pov-

erty, or other factors associated with the economic or 
social instability of many patients with gonorrhea.13–15

The low response rate encountered by the SSuN also 
introduced a potential response bias to the analysis. 
This response bias was examined through comparison 
of age and race for SSuN-interviewed patients with 
patients who were selected but could not be interviewed 
for any reason. Compared with nonrespondents, SSuN 
participants were more likely to be white, and female 
participants were more likely to be young. In addition, 
there were likely other differences between the two 
groups that could not be assessed. Given the paucity 
of population-based epidemiologic data on gonorrhea 
in the U.S., however, these data are still informative 
and useful for guiding public health interventions to 
control gonorrhea to an extent not possible through 
routine case-report data.

An additional limitation to SSuN methodology and 
resultant data was that the gonorrhea surveillance activ-
ity in SSuN Cycle 1 described in this article was limited 
to five metropolitan areas that were not randomly 
selected. Therefore, SSuN patient data should not be 
construed as representing all non-STD clinic patients 
with gonorrhea in the U.S. SSuN Cycle 2 is currently 
underway in 12 geographically diverse metropolitan 
areas that account for more than 20% of all U.S. gon-
orrhea morbidity and is, therefore, likely to improve 
how well SSuN data reflect the gonorrhea epidemic 
across the U.S. 

SSuN collaborators developed a common protocol 
used by all sites for the collection of supplemental epi-
demiologic data. However, SSuN surveillance activities 
were integrated into existing systems, not implemented 
as a formal, independent research protocol. As a result, 
each SSuN site had its own local protocols, and SSuN 
activities were implemented in the context of existing 
diagnosis, treatment, and prevention interventions. 
For example, screening of the pharynx and rectum 
of patients reporting exposure at these sites is widely 
practiced in San Francisco, thus providing one possible 
explanation for why a greater proportion of MSM from 
San Francisco had reported pharyngeal and rectal 
gonorrhea.16 Another example of the possible effect of 
using data from a surveillance rather than a research 
activity can be seen in the widely varying proportion 
of women presenting with symptoms (29.3% in San 
Francisco to 80.9% in Richmond), as the proportion 
of symptomatic women will be strongly affected by how 
much gonorrhea screening of asymptomatic women is 
conducted in the clinic.

To ensure a common definition across all SSuN sites 
for the sexual orientation of patients, a three-month 
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time frame for elicitation of the sex of sexual partners 
was used. However, male patients who had sex with a 
man more than three months prior to the interview 
or who did not report being gay or bisexual would, 
therefore, be classified for this analysis as MSW, thus 
potentially introducing a classification bias. 

coNcluSioNS

Despite these limitations, the data obtained from the 
SSuN provide information that cannot be obtained 
through routine surveillance for targeting of gonor-
rhea-control activities in five metropolitan areas. The 
analysis shows the differences and similarities among 
the gonorrhea epidemic in five different areas. In 
addition, the SSuN experience is useful for providing a 
better understanding of how to collect data on patients 
reported with gonorrhea. The data tell a tale of two dif-
ferent epidemics among minority populations: one of 
a young, black, heterosexual epidemic with frequently 
reported incarceration, and another of an older, white, 
MSM epidemic with high levels of HIV coinfection and 
high-risk sexual behaviors. Such findings suggest that 
a one-size-fits-all approach to gonorrhea may not be 
effective in reducing health disparities. Rather, health 
departments should improve data collection on gender 
of sex partners and other key risk behaviors to allow 
for targeting of gonorrhea-control interventions to the 
most affected populations.
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