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Abstract

Background: Reducing transmission depends on the percentage of infected partners treated; if 

many are missed, impact on transmission will be low. Traditional partner services metrics evaluate 

the number of partners found and treated. We estimated the proportion of partners of syphilis 

patients not locatable for intervention.

Methods: We reviewed records of early syphilis cases (primary, secondary, early latent) reported 

during 2015-2017 in seven jurisdictions (Florida, Louisiana, Michigan, North Carolina, Virginia, 

New York City, and San Francisco). Among interviewed syphilis patients, we determined the 

proportion who reported named partners (with locating information), reported unnamed partners 

(no locating information), and did not report partners. For patients with no reported partners, we 

estimated their range of unreported partners to be between one and the average number of partners 

for patients who reported partners.

Results: Among 29,719 syphilis patients, 23,613 (80%) were interviewed and 18,581 (63%) 

reported 84,224 sex partners (average=4.5; 20,853 (25%) named and 63,371 (75%) unnamed). 

An estimated 11,138 to 54,521 partners were unreported. Thus, 74,509 to 117,892 (of 95,362 to 
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138,745) partners were not reached by partner services (78--85%). Among interviewed patients, 

71% reported ≥1 unnamed partner or reported no partners; this proportion was higher for men 

who reported sex with men [MSM] (75%), compared to men who reported sex with women only 

(65%), and women (44%).

Conclusion: Approximately 80% of sex partners were either unnamed or unreported. Partner 

services may be less successful at interrupting transmission in MSM networks where a higher 

proportion of partners are unnamed or unreported.

Short Summary:

Among partner services programs in seven US jurisdictions, most sex partners of early syphilis 

patients (80%) are unlocatable or unreported, limiting the potential for partners services to 

intervene on transmission.

Introduction

Health departments across the United States conduct partner services to assure syphilis 

treatment of sex partners to disrupt syphilis transmission. To accomplish these goals, disease 

intervention specialists (DIS) interview persons newly diagnosed with syphilis to elicit, find, 

test, and treat sex partners (1). Traditional measures to assess the effectiveness of partner 

services focus primarily on partners whom DIS find for testing and treatment. However, 

measuring the number of partners that DIS cannot locate can inform programs about the 

limits of partner services for preventing transmission in the community. Past estimates from 

both Oregon and Fulton County, Georgia indicate that between 75--80% of all reported 

partners cannot be found by DIS (2,3). In addition, a multi-jurisdictional analysis from 2003 

found syphilis cases among men who have sex with men reported an average of three to ten 

partners, but DIS were only able to contact 0.4 to 1.5 partners per patient (4).

Partner services programs are unable to test and treat all sex partners of reported syphilis 

patients if 1) syphilis patients are not interviewed by DIS, 2) interviewed patients do not 

report all (or any) of their sex partners to DIS, or 3) interviewed patients report partners, 

but do not provide enough information for DIS to find the sex partner. The reasons syphilis 

patients underreport sex partners are likely multifaceted and include: fear of consequences 

due to naming partners, distressed emotional state at the time of the interview, desire for 

privacy, lack of motivation to report partners, shortage of time during interviews, memory 

issues, lack of a desire to admit to stigmatizing behaviors, and the perception that it is not 

important or valuable to participate in health department sponsored partner services (5,6). 

Furthermore, many patients may prefer to notify partners themselves, rather than have health 

department staff do it (7). Previous findings suggest that patients with a history of syphilis 

who have previously interacted with DIS are less willing to cooperate during future partner 

services encounters (8). Finally, some patients cannot contact all their sex partners because 

encounters were anonymous and increasingly facilitated by the proliferation of online dating 

websites and apps (6,9).

Partner services is a critical component of programmatic efforts to prevent STDs at the 

state and local level. The success of these programs at preventing transmission depends 
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on the proportion of infected partners that are reached. To quantify the proportion of the 

syphilis transmission network that is not reached, we estimated the number of partners that 

were unreported and the number that were reported without names or adequate locating 

information in seven jurisdictions in the United States. We also assessed the characteristics 

of interviewed syphilis patients who did not provide locating information for any partners.

Methods

Providers and laboratories report cases of syphilis state or local health departments per 

state and local mandates (10). Dependent on case volume, staff resources, and public health 

priorities at any given time, DIS attempt to contact newly diagnosed syphilis patients to 

assure treatment, obtain information about all sexual partners that may have transmitted or 

acquired infection, and locate, test, and treat as many partners as possible. Jurisdictions 

decide which syphilis patients are prioritized for these partner services, usually based 

on local epidemiology and the likelihood of interrupting transmission (with primary and 

secondary syphilis being most likely) or preventing serious sequelae. Each jurisdiction 

maintains surveillance and field investigation information about syphilis patients and their 

partners in databases tailored to local needs and priorities.

For this analysis, we requested a de-identified dataset that included diagnosis and treatment 

dates, demographics, gender of sex partners, date of partner services interview, and any STD 

diagnosis history (as determined by either self-report or documented in a surveillance data 

system) for all cases of primary, secondary, and early latent syphilis reported in 2015 and 

2016 from New York City, San Francisco, Florida, Louisiana, Michigan, North Carolina, 

and in 2016 and 2017 from Virginia. Each jurisdiction provided the total number of partners 

reported by each interviewed patient during their infectious period as determined by the 

stage of disease — the infectious period for primary syphilis was three months prior to the 

onset of symptoms; secondary was six months prior to the onset of symptoms; and early 

latent was twelve months prior to diagnosis. Reported partners were classified as “named” 

if the syphilis patient provided the DIS with enough locating information to initiate an 

investigation. Otherwise, we classified partners as “unnamed”. The type and amount of 

locating information necessary to initiate an investigation was determined locally and varied 

by jurisdiction. A linking identifier connected each partner in the partner dataset to the 

syphilis patient who named them.

To estimate the number of potentially exposed partners in each jurisdiction during the 

two-year period, we summed the number of named and unnamed partners reported by 

interviewed patients. Among interviewed patients who reported at least one partner, we 

calculated the median and average number of reported, named, and unnamed partners per 

patient. We then estimated a range for the number of unreported partners among patients 

who did not report any partners (including both patients who were interviewed and patients 

who were not interviewed). The minimum estimate was one per patient who did not report 

any partners. For the maximum estimate, we used the average number of partners reported 

by interviewed patients who reported a partner in the patient’s jurisdiction. We considered 

the total syphilis transmission network to be comprised of the reported partners (named and 

unnamed) and the estimated unreported partners (using both the minimum and maximum 

Cope et al. Page 3

Sex Transm Dis. Author manuscript; available in PMC 2022 July 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



estimates). We conducted this analysis for the total patient population and by gender and 

gender of sex partners. We classified male patients that either named a male partner or 

reported sex with a male partner as MSM. All other male patients who reported sex with 

only women were classified as men who have sex with women (MSW). The remaining 

group of male patients for whom we had no information about the gender of their sex 

partners were classified as “unknown men.” We calculated unreported partner estimates for 

women, regardless of the gender of their sex partners. Because not all jurisdictions identified 

transgender patients in their data and numbers were small, we did not calculate unreported 

partner estimates specifically for this group. Transgender patients are, however, included in 

the total estimates.

Next, among patients who were interviewed in each of the seven jurisdictions, we 

determined the proportion who reported 1) only named partners, 2) both named and 

unnamed partners, 3) only unnamed partners, and 4) no partners (whether named or 

unnamed). We also estimated these proportions and 95% Clopper Pearson confidence 

intervals among interviewed patients by gender and gender of sex partners (MSM, MSW, 

and women), syphilis stage, and history of a syphilis diagnosis (yes versus no).

We conducted all analyses jointly and separately, by jurisdiction, using SAS version 

9.4 (Cary, NC). This evaluation of public health program data received a non-research 

determination by the Centers for Disease Control and Prevention.

Results

A total of 29,719 primary, secondary, and early latent syphilis case patients were reported 

in the seven jurisdictions during the two-year analysis period (range per jurisdiction: 1,411 

in Michigan to 9,433 in Florida), of whom 23,613 (80%) were interviewed (range per 

jurisdiction: 50% in San Francisco to 99.5% in Florida). Most interviewed patients had 

either secondary (37%) or early latent syphilis (47%). Not all jurisdictions regularly assign 

early latent syphilis patients for partner services interview, so the proportion of interviewed 

patients with early latent syphilis varied by jurisdiction (26% in San Francisco to 55% in 

Virginia). The median time between diagnosis and interview was 14 days (interquartile 

range (IQR) 6-28 days). The median age of interviewed patients was 31 years (IQR 

25-41) [Table 1]. Interviewed patients were overwhelmingly male (N=20,603; 87%), most 

of whom were MSM (N=16,637; 81%). Nearly half of interviewed patients were living 

with HIV (48%, N=11,245) and 57% (N=13,460) had previously been diagnosed with an 

STD. Five sites were able to specify whether or not an interviewed patient had a previous 

syphilis diagnosis (Louisiana and Michigan could not); 27% (N=6413) of patients in these 

jurisdictions had a prior history of syphilis.

Of the 29,719 patients with syphilis, 18,581 (63%) reported 84,224 sex partners (average 

4.5 partners per patient reporting at least one partner) [Figure 1]. Most reported partners 

were unnamed (75%, N=63,371) and could not be located. In total, 6,106 (21%) patients 

were not interviewed and 5,032 (17%) were interviewed but did not report any partners. 

If each of these patients had only one partner, they would have had 11,138 unreported 

partners; however, if they had the same number of partners as the average patient who 
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disclosed sex partners to DIS in their jurisdiction (range 2.1 in Virginia to 11.2 in San 

Francisco, Table 2), then they would have had a total of 54,521 unreported partners. When 

the upper and lower limits are summed with the 63,371 unnamed partners that were reported 

to DIS, we estimated between 74,509 and 117,892 partners of syphilis patients in these 

jurisdictions could not be reached by partner services, representing 78% to 85% of all 

partners [74,509/(11,138 unreported+63,371 unnamed+20,853 named partners) to 117,892/

(54,521 unreported+63,371 unnamed+20,853 named partners)]. Among interviewed patients 

who reported at least one partner overall, MSM reported the most partners per patient 

(5.8) as compared to MSW (2.3) and women (2.4) [Table 2]. Using the population-specific 

average within each jurisdiction, we estimated that unnamed and unreported partners 

represented between 80 to 85% of partners of MSM, 63 to 66% of partners of MSW, and 55 

to 59% of partners of women [Supplemental Figures 1a-c].

The number of named partners per patient was similar by gender and gender of sex partners 

for interviewed patients who reported at least one partner: MSM (average=1.2; median=1.0), 

MSW (average=0.9; median=1.0), and women (average=1.2; median=1.0) [Table 2]. By 

jurisdiction, the average number of named partners per interviewed patient who reported at 

least one partner ranged from 0.8 in NYC to 1.8 in San Francisco. There was also high 

variability in the average number of unnamed partners per interviewed patient by jurisdiction 

(between 0.6 in Virginia and 9.4 in San Francisco).

Half of interviewed patients did not report a named partner (29% [N=6,809] reported only 

unnamed partners and 21% [N=5,032] did not report any partners). An additional 21% 

(N=5,016) of interviewed patients reported both named and unnamed partners, resulting 

in a total of 16,857 (71%) interviewed patients with at least one partner who DIS could 

not attempt to locate [Figure 2]. This proportion varied by gender and gender of sex 

partners, with 75% of MSM, 65% of MSW, and 44% of women with at least one unnamed 

or unreported partner. A higher proportion of interviewed women reported a named 

partner (73%) compared to MSM (48%) and MSW (58%). Furthermore, 6% (N=1245) 

of interviewed men could not be classified as either MSM or MSW; most of these men 

(88%; N=1101) did not report any partners [Supplemental Table 1]. We observed that for 

interviewed MSM, MSW, and women, patients with a history of syphilis were less likely to 

report a named partner than patients who had not previously been diagnosed with syphilis. 

Early latent syphilis patients were more likely to not report any partners than primary and 

secondary syphilis patients. However, there was no difference in the reporting of named 

partners by stage [Supplemental Table 1]. Although the exact proportion of interviewed 

patients with one or more named partners differed by jurisdiction (28% in NYC to 73% in 

Michigan), we observed that women were more likely to have at least one named partner 

than MSM or MSW in all jurisdictions.

Discussion

The effectiveness of partner services programs at disrupting syphilis transmission is limited 

when patients do not provide locating information for most of their partners. Similar to 

previous assessments of partner services programs (2-4), we estimated that approximately 

80% of sex partners were either unnamed or unreported and therefore unlocatable for partner 
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services. Evaluations of partner services typically focus on the activities initiated after a 

patient is interviewed and partners are named (11-14). To understand the impact partner 

services has on disrupting transmission, it is important to understand what is not counted 

in traditional metrics. Partner services programs are less likely to interrupt transmission in 

the community when patients 1) are not interviewed and therefore cannot report partners, 

2) are interviewed, but did not report any partners, and 3) are interviewed and only report 

unnamed partners; approximately 60% of patients under analysis fell into one of these 

three groups. An additional 17% of patients reported at least one unnamed partner for 

whom partner services could not be provided and an unknown proportion of patients who 

reported at least one partner could also have unreported partners at risk for transmitting 

syphilis. Consequently, even if DIS are successful at finding all named partners, they are 

only notifying and treating a fraction of potentially exposed partners.

To maximize limited resources, many health departments focus partner services activities on 

specific populations (12,15,16). In this analysis, approximately three-quarters of interviewed 

MSM had at least one unreported or unnamed partner. MSW and women also had 

unreported and unnamed partners, but the proportion was substantially lower than that 

of MSM. Many partner services programs increase their investigation efforts for women 

of child-bearing age to prevent congenital syphilis, one of the most severe outcomes 

associated with syphilis, (17) providing a possible explanation for differences in the number 

of unreported and unnamed partners across subpopulations. To stop transmission in MSM 

networks, health departments will most likely need to rely on existing, complementary 

strategies (e.g., screening, patient and provider education) and work to identify new 

approaches to reach the partners that cannot be found by traditional partner services 

methods. Because a high proportion of MSM with syphilis use the internet to meet partners 

(18,19), increasing the online presence of STD prevention services for MSM has shown 

some promise. Notification via online apps, e-mail, and text messaging can increase the 

number of partners found for both syphilis and HIV investigations (20,21), particularly for 

MSM (22,23). Furthermore, collaborations with online hook-up apps or social media sites 

to promote public health messaging about syphilis prevention may reach more partners of 

MSM (24,25).

The proportion of syphilis patients with unnamed partners has remained stable over the 

past three decades (2-4). However, the reasons for reporting unnamed partners may have 

changed. Recently reported reasons for not reporting partners include use of dating websites 

and apps (9) and distrust of public health officials (4). In our analysis, syphilis patients with 

a prior history of syphilis were less likely to report any partners, whether named or not, 

than patients with no history of syphilis. Previously diagnosed patients most likely were 

offered or engaged in partner services before. If these patients had a bad experience or did 

not understand the benefit of partner services, they may not want to participate fully in 

another interview (8,26). In this analysis, we could not differentiate partners who were truly 

anonymous from partners that patients did not want to name. It is possible that partners 

who were known but not named were later notified of their exposure by the syphilis patient, 

possibly due to education or encouragement provided by the DIS. Although a randomized 

control trial found partner notification reaches more partners when done by DIS than when 

left to patients (27), this study only enrolled 74 patients and was conducted in the 1980s. As 
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such, further investigation is needed to understand the potential role of self-notification in 

the current context.

For partners who are known to the patient, but remain unnamed, programs may need 

to explore methods to assure partner notification. Potential strategies that have shown 

some promise in increasing the number or named partners in certain settings include 1) 

emphasizing the benefits of partner services at preventing disease within the patient’s own 

community or sexual network (28), 2) educating providers about the partner services process 

and level of confidentiality to help prepare patients for their encounters with DIS (6), and 

3) utilizing experienced DIS who are successful at eliciting named partners from a high 

proportion of patients as training and mentoring resources. By helping patients understand 

the importance of partner services in preventing ongoing transmission in the community, 

the hope is that more patients tell DIS how to contact their partners. Patients who prefer 

to notify partners themselves can be educated about self-notification approaches by DIS 

if interviewed, but unless partner testing and treatment can be verified it will be difficult 

to know if patients have successfully notified their partners and subsequently measure 

the impact of partner services programs. Because of their experience finding people and 

building trust with the public, DIS expertise is often sought for a variety of public health 

investigations, including most recently, COVID-19 contact tracing investigations (29). The 

strategies discussed here to elicit named partners could also help improve COVID-19 contact 

tracing outcomes.

Quantifying unnamed and unreported partnerships based on partner services data almost 

certainly includes error. It is possible patients do not provide a precise number of unnamed 

partners. Because programs do not maintain extensive records of unnamed partners, DIS 

may not accurately capture the number in local data systems. Our maximum unreported 

partner estimate could be biased if people who did not report partners reported more 

(or fewer) partners than those who did report partners. Furthermore, because we could 

not classify MSM or MSW status for many of the men who were not interviewed, our 

population-specific estimates could be skewed. Although many partners went unnamed 

or unreported in these seven jurisdictions, some of these partners are represented in 

surveillance data as either de novo syphilis patients or partners named by other patients. 

Some of these partners do not have syphilis.

Partner services metrics are difficult to compare across jurisdictions. Local differences in 

syphilis epidemiology, funding, and staff capacity can result in variability in the patients 

who are prioritized for DIS interview. Furthermore, jurisdictions utilize data systems 

that have been tailored to local needs and, as a result, differences in data capture and 

interpretation are likely. Despite these differences, in every jurisdiction a higher proportion 

of interviewed female patients named at least one partner compared to MSM and MSW.

Partner services programs cannot find partners for testing and treatment if they do not 

have the information needed to find them. We found that MSM reported a large number 

of partners to DIS, suggesting a level of comfort when discussing sexual practices with 

DIS. However, many MSM do not provide locating information for most of their partners. 

Consequently, the ability of partner services programs to interrupt syphilis transmission 
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among MSM is limited. Focusing traditional time-intensive partner services on the highest 

priority patients (women of reproductive age who could deliver babies with congenital 

syphilis) (17) may make the best use of limited investigational resources. Given the higher 

rates of syphilis among MSM compared to other groups (30), it may be more efficient to 

find their infected partners by increasing screening.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Number of reported named, reported unnamed, and estimated unreported partners 
from syphilis partner services in 7 US jurisdictions
1. Unreported partners=For patients who did not report ≥1 named or unnamed partner, we 

estimated the number of unreported partners to be between 1 to the average number of 

partners reported by patients who did report ≥1 partner in the patient’s jurisdiction (range 

per jurisdiction 2.1 to 11.2; Table 2). We could not calculate the number of unreported 

partners for patients who reported ≥1 partner.
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Figure 2. Proportion of total, MSM, MSW, and female interviewed early syphilis patients1 who 
reported only named partners, reported named & unnamed partners, reported only unnamed 
partners, and did not report any partners in 7 US jurisdictions, 2015-2016
1. MSM=Men who reported sex with men; MSW Only=Men who reported only sex with 

women. Men who we could not classify as either MSM or MSW are included in the “Total” 

column, but not in any other column of each chart.
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