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Abstract

Partner notification is a widely accepted method whose intent is to limit onwards HIV 

transmission. With acceleration in the use of new technologies such as text-messaging, e-mail and 

social network sites, there has been growing interest in utilizing these techniques for “next-

generation” HIV partner services (PS). We conducted a systematic review to assess the utilization 

and effectiveness of these technologies in HIV PS. Our literature search resulted in 1,343 citations, 

and 8 met our inclusion criteria. We found efforts focused in 3 domains: 1) patient-led anonymous 

referral online (n=3); 2) provider-led efforts to augment traditional partner notification techniques 

at public health departments (n=4); 3) a hybrid approach utilizing a website for e-notification 

available to those with confirmed STI through an STI clinic (n=1). For the provider-led efforts a 

modest increase in HIV case-finding was noted despite a generally lower rate of successful 

notification in comparison to traditional PS. The public websites had a high total number of e-

notifications sent, but less than 10% of cards were sent for HIV. Furthermore, low awareness of 

these services was found in surveys amongat-risk target populations. When given a choice, the 

majority of clients chose to send an e-notification via text versus e-mail. Although successful 

notification may be lower overall, use of next-generation services provides an avenue to contact 

those that would previously have been untraceable. Additional research is needed to determine to 

what extent technology enhanced partner services improves identification of newly infected 

persons as well as initiating new prevention for HIV negative clients within high-risk networks.

Introduction

Partner notification (PN) and counseling – also known as partner services – has been in 

widespread use for the control of sexually transmitted infections (STIs) since the early 20th 

century, when it was formally initiated in response to gonorrhea and syphilis(1). 

Traditionally, PN for STIs has involved disease intervention specialists (DIS) identifying 

and contacting at-risk partners of newly infected patients using contact information such as 
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house phone or address(2,3). Partners are then informed of their STI risk, provided testing 

and if they test positive, engaged in care.

With the expansion of new technologies such as text-messaging, internet hook-up and social 

networking sites, there has been a growing interest in harnessing these modalities for use in 

STI partner services. In the US, 74.4% of households report access to the internet(4), >90% 

of people report owning a cellphone and 64% a smartphone(5). In terms of STI risk, the 

internet has emerged as an important venue for seeking dating and sexual partners(6–8), 

particularly in high-risk populations such as MSM, where finding a partner online has been 

associated with condomless sex(9).

Use of next-generation techniques (internet and text notifications) for partner services is 

now recommended by the CDC as an adjunct to traditional programs(10). In Public Health 

Departments there appears to be widespread use with a recent US survey demonstrating that 

74% of federally-funded STD programs had internet partner services (iPS) protocols in 

place(11). However, little is known about the effectiveness of these programs. Previous 

reviews of HIV partner services have included little data on next-generation techniques. A 

recent Cochrane review included only randomized or quasi-randomized controlled trials 

which do not capture a large proportion of the published experience surrounding next-

generation partner services(12–14). In this systematic review we seek to assess what efforts 

using next-generation techniques for HIV partner services have been implemented and 

evaluate their effectiveness.

Methods

This systematic review was conducted according the PRISMA guidelines (Table S1)(15). 

We searched PubMed, PsychInfo, Scopus and the Cochrane Library for relevant articles 

employing a strategy combining the terms “Partner Notification/Partner Services/Contact 

Tracing,” “STI/HIV/AIDS” and “SMS/Texting/Internet/Social Media/Online” (full search 

strategy in Appendix A.) The search was last run on April 23, 2015. Our inclusion criteria 

were studies that: 1) Involve partner services for HIV, 2) Report primary data (no reviews or 

attitude surveys), and 3) Utilize next-generation techniques, defined as usage of text or 

internet-based strategies. US and international studies in English were included.

Eligible articles were compiled into a Microsoft Excel Database (version 14.4.8, Microsoft, 

Redmond, WA). An initial review of the titles and abstracts was undertaken by the first 

author, who marked articles as “eligible,” “ineligible,” or “uncertain” (Figure 1). For quality 

control, 10% of the initial articles were also screened by the senior author with high inter-

rater agreement (κ= 0.92). Disagreements were re-reviewed with a final decision made by 

consensus of all authors. Articles marked as “eligible” or “uncertain” underwent a full-text 

review by the first author to assess for inclusion in the review.

Study quality was assessed using the checklist from Downs and Black(16). The score is 

calculated across the following domains: reporting, external validity, bias, confounding and 

power. We simplified the power item on the checklist to a binary outcome of reported power 

calculation or not and the reporting of confounders as “yes” or “no”. Many of the studies 
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included in this review are program evaluations and we found that a small portion of the 

Downs and Black questions were not relevant. Irrelevant questions were marked as N/A and 

final scores were given as a fraction of items scored as “yes/1,” over total number of eligible 

questions. Scoring was done by authors CHH and KB with disagreements reviewed by all 

three authors to establish a consensus. (For scoring please see supplementary Table S2).

Results

Of the 1,343 unique citations returned in the literature search, 8 articles were included in this 

review (Figure 1)(17–24). Two broad types of interventions were reported: 1) Public Health 

Department-based efforts at implementing next-generation partner services (n=4), all based 

in the US (17,19,22,24) and 2) Evaluations of websites used for partner notification (n=4), 

two based in the US, one from the Netherlands and one from Australia (Table 1)

(18,20,21,23).

Study Design and Quality

Of the eight articles, none were randomized trials. One of the health department-based 

interventions was designed as a case-control study, with cases defined as partners with e-

mail only contact information and unmatched controls with traditional contact info(17). Two 

of the reports were comprehensive evaluations of partner services utilizing internet or 

text(22,24), and one was a brief letter describing implementing a short-messaging system 

(SMS, i.e. texting) PN program(19). Two of the four website evaluations reported on 

website usage statistics paired with surveys of awareness of the service(18,21). A third 

website evaluation asked STI clinic patients whether or not they had received website 

partner notification and paired these data with surveys assessing awareness of the 

service(20). The last type of study was a cross-sectional pilot program of a secure website 

used for partner notification in those with confirmed STI diagnosis(23).

According to our modified DB scaled-scoring, the study quality scores ranged from to 4/21 

(19%) to 18/26 (69%). No studies scored in the top 75–100% of quality score, n=6 were in 

the 50–75% range, 1 study in the 25–50% range and 1 in 0–25% range.

Outcomes for Public Health Department Studies

The interventions at the Health Departments largely involved incorporating next-generation 

methods into existing partner notification programs. In the three studies reporting detailed 

demographic information, the populations in which next-generation techniques were 

employed were largely MSM (78–90%)(17,22,24). The next-generation groups were 

majority non-white in the studies from North Carolina (NC) and NYC (76.9 and 82–86.0%)

(22,24) and 26.4% non-white in the case-control study from Austin, Texas(17).

Three of the four health departments used internet partner services (iPS) and these 

techniques were only used if traditional contact information was not available(17,22,24). In 

two of three studies, attempts at using “closed e-mail systems” such as social networking 

and/or hook-up sites were used in addition to standard “open systems” such as g-mail or 

yahoo, and where reported the “closed systems” were used in 73% of cases(22,24). Text 

partner services (txtPS) were utilized in three out of four studies and were used only after 
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unsuccessful traditional and/or iPS notification(19,22,24), with the exception of the 

Portland, OR program where a text message was sent immediately after an unsuccessful 

phone call(19). The study from NC presented an evaluation of next-generation services after 

a public-academic partnership formalizing and centralizing next-generation efforts(22).

Given the differences in evaluation design, the only consistently available outcomes were 

number of notifications/contacts and number of successful notifications (Table 2). 

Successful partner notification rates for iPS ranged from 33.5–63.5% and where there was a 

comparison to traditional partner services, rates of successful contact were lower for iPS 

(49.7 vs. 69.7, p<.001 and 41 vs. 69%)(17,24). However, in the study by Udeagu et. al., 

despite lower contact rates in iPS, actual notification of HIV risk was higher among those 

contacted with iPS versus traditionalPS (82 vs. 65%, p<0.0001)(24). This study also 

compared txtPS to traditionalPS and found that the txtPS had a higher contact rate (77 vs. 

69%, p<0.0001) and higher actual notification rate (82 vs. 65%)(24). After the centralization 

and formalization of iPS with the public-academic partnership in North Carolina, the 

number of iPS notifications increased from 131 to 455(22).

Not all of the studies reported new cases of HIV, and some reported only new STI cases 

without further delineation. The study by Udeagu et al. contained the most robust data, 

reporting HIV testing in 34 and 45% of the notified iPS and txtPS groups, with 10% (iPS) 

and 5% (txPS) of tests resulting in new HIV diagnosis(24). In the paper from Hightow-

Wiedman et al., the number of notified partners receiving HIV testing is not reported, but of 

230 and 14 notifications in the iPS and txtPS groups they report 7 (3% of notified) and 1 

(7% of notified) new HIV cases. Also of note, they were able to utilize a NC viral load (VL) 

surveillance database to assess whether previously positive patients were likely to be 

engaged in care and found that 18 of 19 partners with known HIV appeared to be unengaged 

in care. In the 12-months following partner notification, 7 clients with no VL recorded in the 

previous 24 months, had a recorded VL in the database, signaling reengagement with HIV 

care(22). Although the data are not broken down by STI type, Vest et. al. report that of the 

88 patients notified, 80.7% received testing, and 26.8% had STI.

Outcomes for Partner Notification Websites

Of the partner notification websites, two reports involved the usage of inSPOT (http://

www.inspot.org/), a publically-accessible partner notification website currently operating in 

the US and Canada that allows individuals to anonymously send e-cards notifying partners 

that they are at risk of STI. One of the included reports focuses on overall inSPOT usage in 

2006 and 2007(18), and the other focuses on inSPOTLA (which now directs to the 

inspot.org website) in 2007–2009(20). For inSPOT as a whole, 23,584 e-cards were sent in 

2006–2007, including 2,203 (9.3%) for HIV. Click-through rates were heterogeneous 

depending on location with average rates of of 26.8–28.5%. In the brief surveys they found a 

low overall awareness of the website among gay/MSM men in San Francisco (SF) (19%), 

HIV providers in SF (26%), and an online general population sample (13%)(18). The lower 

level of service awareness was consistent with the findings from inSPOTLA that reported a 

15.8 and 14.4% rate of awareness in the pre and post surveys surrounding an advertising 

campaign(20). However, there were higher levels of awareness among HIV+ participants 
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and those that had recently met sexual partners over the internet (25.6 and 31.8%). The 

inSPOTLA report also included data from a large urban STI clinic and found that from 

2007–2009 only 2 of 1,287 (0.2%) patients coming to the clinic as result of partner 

notification had received an inSPOTLA notification. As a whole, although low numbers of 

those surveyed had ever sent or received an e-card (2–4%), a much higher percentage 

reported that they would send one (65–73%)(18).

The study from Australia evaluated a partner notification feature on an Australian gay men’s 

health website, “Why Test” (previously services at www.whytest.org, now found at http://

www.thedramadownunder.info/introduction).(21) Through the service, anonymous 

notifications are sent by user via choice of e-mail or SMS. From 2007–2010 7,923 

notifications were sent with 96% of messages being sent via SMS. No breakdown by STI 

was provided. In an awareness survey conducted at a major Gay community event in 

Sydney, 1287/2342 (54.6%) of men recalled the WhyTest website image, but knowledge of 

the STI partner notification feature was not directly assessed.

The study from the Netherlands by Götz et. al. used an internet-based partner notification 

system, “SuggestATest (SAT)” (website no longer available), for those with a confirmed 

STI to notify partners and used elements of both patient referral (patient notifies partners) 

and provider referral (provider notifies partners)(23). The system was piloted at two large 

urban STI clinics in Rotterdam and Amsterdam where those with confirmed STIs were 

given an access code to log in and send notifications. Patients could then choose to send 

notifications via e-mail or SMS and anonymously or non-anonymously. Of 988 patients 

given login-codes, n=457 (46%) intended to use the system, but only 170 (17%) logged in 

and 138 (14% of all) sent a notification. 88% of notifications were anonymous, with 84% 

sent via SMS. Depending on the clinic site, the use of SAT for HIV varied from 10% (2/21) 

in Amsterdam and 44% in Rotterdam (4/9), where nurses performed provider notification 

for all HIV cases. The authors found that of the 294 partners receiving SAT notifications, 

58% logged into the SAT system and 20% reported to STI clinics for testing. The authors 

also looked at patients reporting to the clinics and found that 5 and 17% had been notified of 

STI risk via SAT in Amsterdam and Rotterdam respectively. Of the 99 patients presenting to 

the clinic for HIV testing, 4 had been notified via SAT and 1 patient tested positive.

Discussion

Overall we found reports on 3 general techniques of utilizing next-generation HIV partner 

services: 1) incorporation of these services into existing efforts at public health departments; 

2) decentralized publically-accessible websites for patient-led partner notification; 3) a 

hybrid approach using a clinic based web-service accessible to those with confirmed STI.

Despite lower than traditional notification rates in the public-health department-based 

efforts, it is notable that next-generation techniques were utilized exclusively for partners 

with no traditional contact information, a previously unreachable group. This may in part 

explain the lower rates of successful contact, as this may be a particularly “hard-to-reach” 

population. Given the estimated 20–30% of HIV-positive individuals that are unaware of 

their infection(25), finding a high prevalence previously unreachable groups is a priority. 
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However, from these data it is not clear that most at risk populations are being reached. 

Where assessed, new HIV diagnoses ranged from 3–10% of those notified/tested(22,24). 

While higher than the US population incidence of HIV(26), these rates are lower than the 

20% aggregate rate of new HIV case finding reported in a 2007 systematic review of 

traditional HIV PN(12). More work needs to be done to assess whether the incidence of new 

HIV in the population that technology informed services reach is high enough to warrant 

directing resources to these efforts versus investing more in traditional services or other 

social network based testing (ie clustering). However, as shown by Hightow-Wiedman et al., 

these services also have the potential to re-engage previously positive HIV patients in care. 

Along those lines the effectiveness of these services may be best measured using total HIV 

infection case finding rather than just new cases. Re-linkage and re-engagement of 

previously positive patients can potentially impact onwards transmission and improve 

outcomes for patients. Taken together, the modest new case-finding ability among a 

previously unreachable population and increase in total case finding does support including 

these services as an adjunct to traditional techniques.

Among the public website evaluations there was a relatively low awareness and directly 

traceable utilization of the site services. Overall, little data was presented on HIV 

specifically, limiting our ability to draw firm conclusions about the effectiveness of these 

services for HIV partner notification. Overall these sites may be more effective for partner 

notification in treatable STIs, for which public health efforts at partner notification may be 

much less robust than for HIV, although previous trials have been disappointing(27). Future 

work should consider how branding of such sites with a recognized name of a health 

department, academic center or prominent community-based organization, might affect 

uptake of services.

The pilot program presented by Götz et. al., involves a unique blending of website 

notifications with a centralized clinic-based approach. This may limit potential for abuse by 

enabling only those with confirmed STI to use these services. This system also allows for 

both provider referral and patient referral. This is an important innovation to web-

notification services, given that provider notification is thought to be more effective than 

patient referral alone(12,14,28,29). A main barrier to effective implementation of partner 

services is the rejection or suboptimal use of those services by patients(30,31). This may be 

related to a number of factors, including distrust of health departments and HIV-related 

stigma(31). Hybrid programs such as these enable provider notification while also allowing 

greater patient input and choice in how and by what means partners are notified. This may 

help to effectively address the aforementioned barriers and increase the acceptability of 

partner services among patients. In terms of patient choice it is also important to note that in 

these studies the vast majority of patients chose to send SMS versus internet notifications. 

While previous work has shown high acceptability for iPS in certain groups, SMS may be 

more preferable(3,32). Future research should determine the factors associated with desire to 

send SMS over e-mail and if the findings of preference for SMS are confirmed, programs 

should take this into account.

In addition to expanding the platforms for partner services delivery (ie. text, email, sex-

seeking applications), innovations to partner services programs should also focus on 
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improvements to the approach and method of notification by service providers. Given the 

importance of developing trusting relationships between service providers and patients(31), 

programs should dedicate more attention to non-invasive approaches that could strengthen 

this relationship. For example, research on attitudes and opinions about partner notification 

indicates that some participants would prefer to accept partner notification assistance from a 

medical provider or social worker rather than a health department employee(33). Other 

studies demonstrate differences between MSM patients and their providers regarding 

perceptions about determinants of sexual risk behavior, indicating that increased training 

and education might help to improve trust(31). Other recommendations for innovations to 

service provision include enhanced point-of-care counseling(13), as well as broadening 

referral for testing from sexual partners to social network members and peers(33).

This review has a few limitations. First, no search of the gray literature was undertaken and 

we may have inadvertently missed other relevant reports. Secondly, the conclusions of this 

review are limited by the nature of the studies included. Only 2 studies had comparison arms 

and most were cross-sectional evaluations. Many studies lacked hard partner notification 

outcomes. This may be in part a limitation of the contacting partners electronically, given 

that conclusive evidence of having reached the partner may not be available. Additionally, if 

a partner decides to seek care outside of the public health network, that outcome may not be 

captured in these databases. Furthermore these studies are limited by mostly being 

conducted in the US and amongst MSM, limiting generalizability. Lastly, the Downs and 

Black tool may not be ideally suited to these types of evaluation studies and may under or 

over-quantify study quality.

In summary, next-generation techniques appear to be a useful adjunct to traditional partner 

services. Utilization of patient-initiated web notification is low for HIV in particular and 

methods that include an option for provider-led e-notification and for sending notifications 

via SMS may be more effective.
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