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Abstract

Context: Partner notification for gonorrhea is intended to interrupt transmission and to bring 

people exposed to infection to care. Partner notification may be initiated through public health 

professionals (disease intervention specialist: DIS referral) or patients (patient referral). In some 

cases, patients may carry medications or prescriptions for partners (patient-delivered partner 

therapy: PDPT).

Objective: To examine how patterns of notifying and treating partners of persons with gonorrhea 

differ by partner notification approach.

Design: From published literature (2005–2012), we extracted 10 estimates of patient referral data 

from 7 studies (3853 patients, 7490 partners) and 5 estimates of PDPT data from 5 studies (1781 

patients, 3125 partners). For DIS referral estimates, we obtained 2010–2012 data from 14 program 

settings (4581 patients interviewed, 8301 partners). For each approach, we calculated treatment 

cascades based on the proportion of partners who were notified and treated. We also calculated 

cascades based on partners notified and treated per patient diagnosed.

Results: Proportions of partners notified and treated were, for patient referral, 56% and 34%; for 

PDPT, 57% and 46%; for DIS referral, 25% and 22%. Notification and treatment estimates for 

patient referral and PDPT were significantly higher than for DIS referral, but DIS referral was 

more efficacious than the other methods in assuring treatment among those notified (all Ps < .001). 

The notification and treatment ratios per patient seen were, for patient referral, 0.96 and 0.61; for 

PDPT, 0.90 and 0.73; for DIS referral, 0.45 and 0.40.
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Conclusion: Patient-based methods had higher proportions of partners treated overall, but 

provider referral had the highest proportion treated among those notified. These data may assist 

programs to align the most efficacious strategies with the most epidemiologically or clinically 

important cases while assuring the best scalable standard of care for others.
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In the United States, an estimated 350 062 new cases of Neisseria gonorrhoeae infection 

were reported to the Centers for Disease Control and Prevention in 2014, making gonorrhea 

the second most commonly reported disease in the nation (with a rate of 110.7 cases per 100 

000 population).1 Gonorrhea is a major cause of pelvic inflammatory disease, which can 

lead to ectopic pregnancy, tubal infertility, and chronic pelvic pain in women. With 

gonococcal infections, there is also an increased risk of HIV transmission and acquisition.2

Gonorrhea is somewhat geographically concentrated, with a case report rate of 131.4 cases 

per 100 000 population in the southern region of the United States compared with 84.7 to 

106.6 cases per 100 000 in the remaining 3 regions.1 Substantial disparities also exist in 

cases by age and race. Men and women aged 20 to 24 years have the highest rate of reported 

cases of gonorrhea (485.6 cases per 100 000 and 533.7 cases per 100 000, respectively). By 

racial and ethnic groups, the highest rate of reported cases of gonorrhea is among blacks 

(405.4 cases per 100 000 population). This rate was 10.6 times the rate among whites (38.3 

cases per 100 000). Finally, the distribution of gonorrhea is more complex than these 

summary statistics indicate: for example, the highest current rates of increase are in the 

West, the highest overall rates are in the South, and the highest rates among the most 

affected race are mostly in the Midwest.1

One of the areas in which sexually transmitted disease (STD) control programs manage 

gonorrhea is through partner notification (PN).3 Traditionally, public health programs have 

interviewed persons with a diagnosis of infection to locate and notify those partners of their 

exposure and assist them in seeking evaluation and care. This process is most commonly 

conducted by disease intervention specialists (DIS), who are public health investigators with 

special training in PN techniques. DIS are typically not focused solely on PN for gonorrhea. 

Programs must weigh competing priorities, such as the disease incidence in their area, the 

degree to which gonorrhea is diagnosed outside public health clinical settings, and more 

pressing public health concerns, largely syphilis incidence and HIV incidence, and disease 

management. A previous survey estimated that only 17% of gonorrhea cases seen in public 

clinics were interviewed for PN, with some programs conducting no DIS referral for 

gonorrhea at all.4

Many programs ask patients to notify their partners, as is the case with most gonorrhea cases 

diagnosed outside public sector clinics. This approach, patient referral, is often a brief 

instruction or request and is practiced widely.5,6 Patient referral is typically more efficacious 

in terms of getting partners notified and treated if the approach is based on point-of-care 

interactive counseling.7,8 In some areas, patient referral may be accompanied by 
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medications or prescriptions for patients to give to their partners: patient-delivered partner 

therapy (PDPT).

PDPT is a version of expedited partner therapy (EPT), a broad term describing various 

methods where the partners of the index patient receive treatment prior to evaluation.9 

Combining patient referral with the provision of medication, the goal of EPT is to speed 

prophylactic treatment in the exposed partner. Because partners are receiving treatment prior 

to examination, expedited approaches should also be accompanied by efforts to encourage 

partners to seek clinical evaluation and to educate them about the need for treatment.10 

Studies that have compared patient referral to PDPT suggest that PDPT increases 

notification and results in increased partner treatment.11–13

Previous studies have assessed the efficacy and effectiveness of PN, using methods and 

randomizing trials to compare different patient referral approaches. Choosing approaches 

within the framework of an STD program, however, requires that programs consider the 

efficacy and availability of different partner services approaches and choose a mix of 

approaches that maximizes impact.14 Achieving sufficient levels of availability does not 

necessarily imply 100% coverage for some approaches. For example, an analysis of New 

York State DIS referral data from the 1990s suggested that interview rates rising to 

approximately 50% over 12 years were associated with decreasing gonorrhea rates during 

that time period.15

We used existing data to examine how patterns of notifying and treating partners of persons 

with gonorrhea differed by PN approaches. We used a simple cascade model in which we 

began with the number of partners eligible for treatment and then moved to the proportion 

contacted and the proportion receiving treatment. The objective is to observe what mix of 

PN interventions could best serve the goals of treating sufficient proportions of partners to 

interrupt transmission.

Methods

Data sources

We conducted a search of PubMed using the following search terms: “gonorrhea” and 

“partner notification.” We focused on studies published between 2005 and the present; 2005 

was selected as the start time because that is when the Centers for Disease Control and 

Prevention began to formally support PDPT. To be eligible, articles had to use US data 

because the mix of PN approaches in the United States is quite distinct from the mix of PN 

approaches in other countries in that field investigation of gonorrhea is extremely rare 

outside the United States. For patient referral, we accepted articles with estimates around 

chlamydial infection as well as gonorrhea because the referral mechanisms for both 

infections are the same and because PDPT for gonorrhea includes co-treatment for 

chlamydial infection (ie, 1 g of azithromycin; this also constitutes part of the recommended 

dual therapy for gonorrhea in the United States).16 For DIS referral, we used STD program 

data on gonorrhea PN collected between 2010 and 2012. We excluded studies from other 

countries and also those without notification and treatment data.
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For patient referral data, we found 10 estimates in 7 studies published between 2005 and 

2011.7,12,13,17–20 For PDPT, we used 5 estimates from 5 studies published between 2005 

and 2011, using the same literature search (by keeping the patient referral and PDPT search 

time frames to the same period, we minimized time confounds).12,13,20–22 There were 1781 

patients and 3125 partners. For DIS referral, we used program data on gonorrhea PN 

collected from a convenience sample of STD programs between 2010 and 2012. These data 

comprised 14 estimates from 12 STD programs (cities or counties) varying by size and 

geographic location. Geographic locations included urban and suburban components in each 

jurisdiction, with 2 areas also including rural components. Most data in programs originate 

with interviews in a clinic, with partner interviews (via phone or in the field) contributing 

thereafter. We did not have social or demographic information on the patients or their 

partners.

Analyses

Our basic goal is to estimate the treatment cascade from the initial patient encounter through 

to treatment of partners. The raw data required for this purpose are the (1) number of index 

patients, (2) the number of partners the index patients reported, (3) the number of partners 

notified of exposure, and (4) the number treated. The data sources for literature estimates are 

primarily self-reported data gathered from randomized control trials and program 

evaluations. STD program data used for DIS referral estimates are more likely to include 

notification and treatment data verified independently of patient report. This is reflected in 

standard disposition codes, labeled in the Table. The differences between codes are typically 

germane to program operations; here, we have concatenated codes that indicate notification 

of a partner and then codes that indicate either treatment or lack of infection. We used 

binominal tests to compare proportions of notified and treated across patient referral, PDPT, 

and DIS referral.

From these data, we calculated the notification statistics for the proportion of partners 

notified and the proportion of index patients notified (Table). These proportions were 

calculated on the basis of the total partners and index patients, respectively. We calculated 

the treatment index for partners treated. The treatment proportion was based on the total 

number of partners, whereas the treatment index used the number of index patients. The 

notification statistics and the treatment index are important to assess notification and 

treatment using the index patient as the denominator. The notification statistics and the 

treatment index inform treatment cascades that were constructed to show per index case, the 

number of patients notified and treated. Because the denominator was the same, we could 

describe notification and treatment in terms of index case and not just the proportion of 

partners notified and the proportion treated.

We used program data to derive all estimates for every program. Two studies (3 estimates) 

with data for patient referral did not report the number of partners treated (they had index 

patient reinfection outcomes). These studies were excluded from the calculation of 

proportions treated and the treatment index. Yu et al20 included 2 patient referral methods 

and PDPT for a total of 3 estimates and reported analyses by partners, so we could not 

attribute index patients (N = 743) cleanly by referral method. This study was included for 
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estimates of proportions of partners notified and treated but not in estimations of numbers 

per index patient.

Results

From the 7 studies extracted from the literature that examined patient referral, there were 

3853 patients and 7490 partners in total (see Table, Supplemental Digital Content 1, 

available at: http://links.lww.com/JPHMP/A234, which shows the data sources and PN 

efficacy estimates from peer-reviewed literature and STD programs, 2005–2014). Of the 

partners, 6826 were exclusive to the Yu et al20 study. Excluding the Yu et al study, there 

were 1.77 partners per index patient. There were 5 studies evaluating PDPT. From those 

studies, there were 1781 patients reporting 3125 partners. Of these partners, 2941 of them 

were exclusive to the Yu et al study. Excluding the Yu et al study, there were 1.65 partners 

per index patient. Combining these patient-mediated referral approaches, our sample 

included 6377 index patients and 10 615 partners reported, with 1.66 partners per index 

patient.

Of the 12 programs (14 estimates) from which we obtained data, 2 did not interview any 

gonorrhea cases at all and 4 others interviewed less than 5.1% of cases. The remaining 6 

programs provided a total of 8 estimates because 2 programs provided data for more than 1 

year. These programs interviewed 32.9% to 100% of cases. Overall, there were 32 605 

gonorrhea-infected patients in the 14 estimates, of whom, 4581 (14.05%) were interviewed. 

These 4581 patients reported 8301 partners, with 1.81 partners per index patient. Excluding 

data from programs that interviewed none or a small proportion of gonorrhea cases, the final 

program data included 7433 cases, 4090 (55.02%) interviewed, and 7377 partners (1.80 

partners per index case). In summary, our sample from the literature included 6377 index 

patients and 10 615 partners reported, with 1.66 partners per index patient; the sample from 

the program data included 7433 cases, 4090 (55.02%) interviewed, and 7377 partners (1.80 

partners per index case).

Partner services cascades

Figure 1 contains the cascades for each PN condition per 100 partners named, calculated 

from the aggregated data (see Table, Supplemental Digital Content 1 available at: http://

links.lww.com/JPHMP/A234, which shows the data sources and PN efficacy estimates from 

peer-reviewed literature and STD programs, 2005–2014). For patient referral, the aggregate 

across 10 estimates was 56.4% of partners notified (95% confidence interval [CI], 55.2–

57.5) and the aggregate across 7 estimates was 34.0% treated (95% CI, 32.8–35.3). If we 

constrain the estimate for partners notified to the 7 estimates for which there were also 

treatment data, the notification percentage drops from 56.4% to 50.2%. Of those notified, 

67.8% were treated. For PDPT, the aggregate across 5 estimates was 57.2% of partners 

notified (95% CI, 55.4–58.9) and 46.5% treated (95% CI, 44.7–48.2). Of those notified, 

81.25% were treated. Binomial tests of proportions indicated that notification rates did not 

differ between patient referral and PDPT (P = .43) but treatment rates did (P < .001).

For DIS referral, we calculated cascades for all programs (n = 14) and for programs that 

interviewed more than a small fraction of cases (n = 8). These are the 2 right-hand clusters in 
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Figure 1. For all 14 programs, the aggregate proportion of partners notified was 24.8% (95% 

CI, 23.9–25.7) and the proportion treated was 21.9% (95% CI, 21.0–22.8). For the 8 selected 

programs, the figures were 27.0% notified (95% CI, 26.0–27.0) and 23.8% treated (95% CI, 

22.8–24.8). Of those notified, 88.1% were treated regardless of whether the figures were 

from all 14 programs or the 8 selected programs. Compared with patient referral (and 

therefore to PDPT), fewer partners were notified or treated via DIS referral (P < .001 in both 

cases). This was the case whether comparing with DIS referral in all 14 programs or in the 8 

selected programs. However, among those notified,DIS referral (88.1%; 95% CI, 86.6–89.4) 

was superior in assuring treatment to both patient referral (67.8%; 95% CI, 66.0–69.5) and 

PDPT (81.3%; 95% CI, 79.4–83.0) (P < .001 in both cases). Results are the same whether 

the DIS referral estimate is made from 14 programs or 8 selected programs.

Figure 2 contains the results of the analyses using index cases as the denominator. With the 

index case as the denominators, we will report the notification index and treatment index in 

terms of whole patients. For patient referral, the notification index was 0.96 and the 

treatment index was 0.61. That is, almost 1 partner was notified per index case identified and 

approximately 3 partners were treated per 5 index cases. The corresponding figures for 

PDPT were 0.90 and 0.73 (3 partners treated per 4 index cases). For all 14 programs, the 

notification index was 0.45 and the treatment index was 0.40; if the analysis was restricted to 

8 programs with higher proportions of cases interviewed, the figures were 0.49 and 0.43. 

Program data estimates, however, drop if all cases are considered (not just those 

interviewed). In programs with substantial proportions interviewed, the notification index 

drops to 0.27 and the treatment index drops to 0.24 (~1 partner treated per 4 index cases); 

across all 14 estimates, the figures are lower yet: 0.06 and 0.06. These final numbers 

translate to 1 partner notified or treated for every 18 cases seen in the clinic.

Discussion

Whether estimated via proportions of partners (Figure 1) or per index case (Figure 2), the 

overall portrait for referral approaches shows that (a) patient referral and PDPT result in 

more partners notified and (b) that PDPT results in the most partners treated. Mitigating 

these points, however, is that (c) DIS referral, if used, is the most efficacious of the strategies 

with respect to assuring treatment among those notified: 88% versus 68% for patient referral 

and 81% for PDPT.

The populations across the different approaches could differ, and programs may select 

differentially for DIS referral. These potential confounds mean that direct comparisons have 

to be treated with caution. Fortunately, no program has to choose a single method of PN. 

Both PN and patient referral are available almost everywhere.

An important question for STD programs is “What mix of available methods leads to the 

highest proportion of partners treated?” There are examples of applying this strategy. In 

Seattle, researchers evaluated the introduction of PDPT on a populationwide level, finding 

that increased use of PDPT yielded an estimated increase from 39% to 58% in the 

proportion of partners treated for gonorrhea or chlamydial infection.23 If the effect of DIS 

referral was added, the proportion rose to 65%. Thus, a mix of PN interventions was 
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associated with a large increase in partners treated at a population level. Another evaluation 

in the Netherlands subsequent to an assessment of the mix of partner services for men who 

have sex with men showed that increased attention to PN interventions (which appears to 

have led to quality improvement) resulted in improved notification rates and even an 

increase in the proportion of sexually transmitted infection population detected via PN.24 

Finally, a recent article used cascades to evaluate syphilis and gonorrhea treatment in 1 US 

jurisdiction, albeit in greater detail than this review (the authors split our notified step by 

located and interviewed).25

We found that approximately 1 in 7 patients were interviewed by DIS across programs, 

although this figure is the result of the bifurcation between programs interviewing no cases 

and those interviewing around half their cases. More usefully, it appears that DIS resources 

permit notification of approximately a quarter of partners, of whom, almost 9 in 10 are 

subsequently treated. The proportion treated as a function of those notified did not differ 

much according to the size of the program or the proportion of patients interviewed, which 

suggests efficacy after notification is consistently high across locations.

PDPT is now widely available in terms of legal status, but uptake is, at best, variable.26,27 

Moreover, gonorrhea control in the United States must be considered in the context of 

potential resistance to cephalosporins.28 Because PDPT requires oral medications, programs 

using this option would not be using the most preferred option of ceftriaxone, which is 

injected.16 There are few data to indicate how widespread patient referral counseling 

interventions are even in public clinics.

If the literature reviewed here is a guide, a program that instituted PDPT for all patients 

whose partners are not notified via DIS should expect to get around 46% of those partners 

treated. If the program could manage DIS notification for all high-priority cases (88% of 

partners treated) and get roughly half the remaining partners treated through a brief 

intervention, that program would manage to treat half or more of all partners. Such a portrait 

is probably too optimistic, as some high-priority patients will refuse DIS services and 

gonorrhea morbidity in some programs is largely drawn from men in dense sexual networks 

and thus difficult to prioritize. For these programs, there are larger issues of the overall value 

of PN for gonorrhea (this may explain why some programs do not interview cases at all).

Limitations and Future Directions

This assessment was based on existing data, programmatic or in the literature, and this 

limitation constrained our interpretation. In particular, DIS referral reports typically have 

verification of outcomes independent of self-report, whereas patient referral and PDPT data 

were often self-reported with respect to notification and treatment. One study in our sample, 

however, reported a high concordance between patient and partner reports of treatment (r = 

0.88),20 and the estimates from another study with extensive patient follow-up questioning, 

including for adverse events such as domestic violence, were similar to those from studies 

with less intensive study.22 Most data were collected in STD clinics or similar facilities; a 

broader variety of clinical settings would improve estimates for patient referral and PDPT. 

We also lacked sufficient studies and program estimates to generate distributions of 
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estimates and thus propagate probabilities across the cascades. Because we did not have 

demographic information on patients in STD program settings, we do not know how well the 

demographic distribution of patients in these settings matched the primarily heterosexual 

distribution in patient referral and PDPT studies.

Conclusion

Choosing STD prevention approaches, including PN, to fit populations and the burden of 

disease remains key. Programs can work to use a mix of PN methods to cover all of the 

population at some level, evaluate the effects on transmission and care for highly vulnerable 

people, and then assess how to best distribute interventions and resources for maximum 

impact. Fortunately, the approaches measured here include low-cost and scalable approaches 

(patient referral and PDPT) along with higher-efficacy DIS-based approaches. As programs 

consider how best to reach their priority populations, perhaps they can experiment with a 

mix of approaches. For this to occur, more program evaluation and additional studies will be 

needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications for Policy & Practice

■ The primary programmatic question lies in which index patients (or even 

which partners—an index patient with relatively low-risk factors may have a 

partner who is much more central to transmission) are most worth pursuing.

■ Beside using DIS to reach those who are most likely to transmit disease, we 

also note that most programs, as well as partner services recommendations, 

consider patient or partner vulnerability to disease or sequelae (eg, 

prioritizing pregnant women for PN to prevent congenital syphilis).29

■ A more subtle question around prioritizing cases for care is when to stop DIS 

referral even if resources permit it. That is, if a program had DIS resources 

left over after interviewing and conducting referral for all “important” cases, 

how efficient is it to keep interviewing less important cases with the same 

methods?

■ This question is tied to another, which is what is available as an alternative 

PN approach.

■ Here, programs could benefit by “raising the floor,” in which PDPT or 

patient referral counseling is used routinely, and by choosing one of these 

cheaper alternatives to DIS referral if patient priority is low enough.

■ DIS are not limited to performing PN and so saved resources could be 

devoted to other STD prevention activities.
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FIGURE 1. 
Partner Notification and Treatment Cascades per 100 Partners ClaimedaAbbreviations: DIS, 

disease intervention specialist; PDPT, patient-delivered partner therapy. aBlack = all 

partners; medium gray = treated partners; light gray = notified partners.
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FIGURE 2. 
Partner Notification and Treatment Cascades per Index Patienta Abbreviations: DIS, disease 

intervention specialist; PDPT, patient-delivered partner therapy.aBlack = index; medium 

gray = notification index; light gray = contact index; lightest gray = treatment index.
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