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Pre-exposure prophylaxis (PrEP) is safe, well tolerated, and significantly reduces the risk of risk of 
acquiring HIV when taken as prescribed.1–3  Improving PrEP uptake is a goal of the National HIV/AIDS 
Strategy and the Ending the HIV Epidemic initiative.4 Despite substantial progress in improving access to 
HIV prevention, the Centers for Disease Control (CDC) estimates that only 30% of people who could 
benefit from PrEP are prescribed it, a gap occurring against a backdrop of major inequities in PrEP use 
among racial, ethnic, gender, and economic lines.5–9 
 

Strategies are needed to address these disparities in PrEP access, awareness, and use. Expanding HIV 
prevention services to reach populations at increased risk of acquiring HIV who might not otherwise 
have access to healthcare services should be promoted. Emergency departments (ED) are critical access 
points for many Californians, often serving as their sole point of entry with the healthcare system. Over 
the past 20 years, EDs have successfully implemented opt-out HIV screening programs leading to the 
identification, linkage, and treatment of individuals who might otherwise have remained 
undiagnosed.10–15 Until recently, HIV prevention counseling and delivery of prevention services, including 
PrEP, for ED patients screening HIV negative have not been prioritized. Consequently, best practices for 
implementing ED HIV prevention services (HPS) are emerging but not yet well defined.16–23 
 

In 2023 we had the opportunity to study seven California EDs that were implementing HIV prevention 
program linkage demonstration projects. The goal of the research described here was to describe and 
synthesize the various implementation strategies utilized by the seven EDs to integrate HPS, highlight 
the challenges and successes of these strategies, and provide actionable information on how future 
programs might consider implementing HIV prevention in the ED setting. 
 

Methods 
 

We conducted a mixed-methods, type 3 hybrid effectiveness-implementation study of seven California 
EDs implementing HPS linkage programs.24 Each of the EDs received Gilead FOCUS funding to identify 
patients without HIV via their routine HIV screening infrastructure who were also eligible for linkage to 
comprehensive HPS and to provide linkage to such services between September 2021 and March 
2023. The implementation research described here was approved by the UC Berkeley Committee for the 
Protection of Human Subjects. 
 

The FOCUS program is a public health initiative that supports HIV and viral hepatitis screening, 
prevention, and linkage to a first appointment for care.25 Comprehensive HIV prevention services were 
defined by FOCUS as “a combination of structural, biomedical, and behavioral prevention interventions 
that have demonstrated efficacy in helping to reduce the transmission of HIV infection”.26 Participating 
sites independently developed their HIV prevention protocols and all had established HIV screening 
programs in place prior to the integration of HPS.  
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For the implementation research described in this report, a list of EDs funded by FOCUS to develop HPS 
programs in California was obtained from the regional FOCUS program officer. The seven recipients 
were contacted in March 2023 via email and asked to voluntarily participate in this study. All sites 
agreed to participate and provided basic ED demographic data and Gilead FOCUS indicator data using a 
structured form. Next, using an interview guide informed by the structured data we received, interviews 
were conducted between July – September 2023 with key personnel at each ED (including clinical 
champions, navigators/case managers, data managers). The guide asked respondents to describe their 
FOCUS program, review basic outcome data, discuss successes and challenges related to 
implementation, and share their perspectives on whether they would recommend continuing the 
program if funding were continued. Interviews were conducted over a videoconferencing platform and 
recorded. Interview recordings and transcripts were reviewed for gaps in our understanding, and we 
followed up with sites via email to gather additional data as needed.  
 

We then reviewed quantitative and qualitative information to summarize each program, identify points 
of commonality across ED implementation strategies, define and categorize the programs into 
implementation models for the integration of HPS into ED settings, and qualitatively explored the 
success and challenges with each model. 
 

Summary of Findings  

• In 2023, we conducted a mixed-methods, effectiveness-implementation study of seven 
California emergency departments (ED) implementing HIV prevention services (HPS). 

• The goal was to provide actionable information about implementing HPS in the ED and 
highlight the challenges and successes of various implementation strategies. 

• Staffing capacity, existing screening programs, access to technology, and patient interest in 
PrEP were revealed as factors contributing to the success of HPS linkage programs in EDs. 

• Based on common themes across the seven participating EDs, we identified three primary 
models for implementing HPS linkage in the ED: Behavioral Risk Assessment, STI Risk 
Assessment, and Automated Risk Assessment. 

• Interacting with ED patients is an opportunity for HIV education, prevention, and counseling 
for patients who may otherwise lack information about PrEP. This is important even if 
people don’t initiate PrEP after their ED encounter. 

• Linkage to HIV prevention services from the ED is feasible and can increase access to PrEP 
for those at risk of acquiring HIV. However, the number of patients who are screened and 
meet the criteria for linkage to HPS often exceeds ED capacity for this service.  

• As the California Department of Public Health expands screening recommendations to 
include HIV, syphilis, and hepatitis C within the ED, there is an opportunity to extend those 
recommendations to include prevention services as an adjunct to these screening 
programs. 

 

Results 
 

Stakeholders in the participating ED programs were enthusiastic about HPS delivery in EDs and 
recognized its potential public health value in increasing awareness and uptake of PrEP. For example, 
one ED-based patient navigator shared, “I feel like the work is definitely important. It’s worth it because 
some people need the information but don’t know where to look, and that [conversation] can change 
everything for them.” Additionally, some EDs chose to continue their HPS linkage programs even after 
the end of their funding period. An ED physician shared that they “pitched [the program] to the CEO of 
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[their] health system and were able to give them the numbers as far as screening to show that it was a 
self-sustainable program.” 
 
Enabling Factors and Barriers to Implementation for ED HPS linkage 
 

In interviews conducted with staff at the seven participating EDs, common themes emerged regarding 
the factors contributing to their implementation pilots' success. First, having existing navigator staff in 
place was a common factor mentioned that supported the programs. In most cases, chart reviews, risk 
assessments, the offer of HIV prevention education in the ED, and/or linkage to outpatient HPS were 
conducted by ED-based patient navigators. Second, all sites had existing opt-out HIV screening 
programs, which enabled them to identify patients who screened negative for HIV, serving as the 
foundation for their HPS efforts. Third, in some settings, having adequate technology infrastructure and 
support staff for that technology allowed ED staff to integrate new workflows and more easily prioritize 
patients by risk level. These sites relied heavily on electronic health record (EHR) systems and recurring 
data reports to gather information on eligible patients within the ED. Finally, patient interest in HIV 
prevention methods, including PrEP, and consent to be referred to HPS proved to be an important 
determinant of the pilots’ impact. Many sites shared that it was not uncommon for patients to show a 
lack of interest in PrEP or referrals to HPS, in which case the navigators respected the patient’s requests 
and did not offer further education or offers of linkage.  
 
Emergency Department-Delivered HIV Prevention: Implementation Models 
 

Based on the ED sites’ experience and common themes across the implementation strategies, three 
primary HPS implementation models in the ED were identified: 1) Behavioral Risk Assessment, 2) 
Sexually Transmitted Infection (STI) Risk Assessment, and 3) Automated Risk Assessment (Figure 1). 
 

Model 1: Behavioral Risk Assessment (3 sites). In 
this model, ED patients receiving a blood draw are 
screened for HIV as part of the existing opt-out HIV 
screening program. A patient navigator in the ED 
then performs chart reviews of patients screening 
HIV negative to identify those who may be eligible 
for an assessment to determine their risk for 
acquiring HIV infection. The navigator contacts 
eligible patients in person while they are still in the 
ED or after discharge via phone and conducts a 
structured or semi-structured HIV risk assessment 
survey to identify individuals who could benefit 
from HIV prevention counseling. Although the 
specific risk assessments differed by sites, the 
questions were based on CDC recommended 

criteria to identify people at an increased risk for HIV acquisition.27,28 Patients identified to be at an 
increased risk are offered a referral to outpatient HPS. Once consent is obtained, the navigator assists 
patients in scheduling an appointment at an outpatient clinic that can provide comprehensive 
prevention services, including PrEP. 
 

Model 2: STI Risk Assessment (3 sites). In this model, ED patients receiving a blood draw are screened for 
HIV and syphilis as part of the existing opt-out infectious disease screening program. A patient navigator 
in the ED conducts post-discharge interviews of patients screening HIV negative and syphilis positive to 
identify those who may be at an ongoing risk of acquiring HIV, using site-specific, non-structured 

 
I feel like the work is definitely 
important. It’s worth it because some 
people need the information, but don’t 
know where to look, and that 
[conversation] can change everything for 
them.” 
 
- Patient Navigator discussing use of the HIV 
Behavioral Risk Assessment model in the ED 
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Figure 1. Emergency Department Delivered HIV Prevention Services (HPS): Implementation Models. 

Abbreviations: DIS - Disease Intervention Specialists; EHR - Electronic Health Record; HPS - HIV Prevention Services; DIS - 
Disease Intervention Specialists 
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assessment of risk based on CDC guidance.27,28 Patients testing positive for syphilis determined to be at 
ongoing risk for acquiring HIV are referred by the navigator to a public health department disease 
intervention specialist (DIS) who assists patients with scheduling an appointment at an outpatient clinic 
that can provide comprehensive prevention services, including PrEP. 
 

Model 3: Automated Risk Assessment (1 site). In this model, ED patients receiving a blood draw are 
screened for HIV as part of the existing opt-out HIV screening program. The EHR automatically identifies 
patients who screen HIV negative and whose medical record indicates additional risk factors for 
acquiring HIV in the past 12 months, such as a prior laboratory documented STI diagnosis or ICD-
diagnostic code signifying a behavioral risk characteristic. A patient navigator in the ED receives this 
information via an electronic alert and contacts eligible patients via phone post discharge to offer HIV 
prevention counseling and a referral to outpatient HPS. Once consent for referral is obtained, the 
navigator assists patients in scheduling an appointment at an outpatient clinic that can provide 
comprehensive prevention services, including PrEP. 
 
Model Strengths and Limitations 
 

Each of the three implementation models for ED-based HPS exhibited unique strengths, limitations, and 
settings under which they would be best suited (Table 1).  
 

Model 1: Behavioral Risk Assessment. This implementation model relied on a combination of chart 
review and individualized risk assessments to identify patients who were at the highest risk of acquiring 
HIV. An ED-based patient navigator then provided HIV prevention education and linkage to outpatient 
HPS. One of the key strengths of this model is the expanded role of a traditional ED-based navigator to 
contribute to HIV prevention, whereby the navigator can tailor their conversation with the patient to 
best fit their needs and reported risk factors. This personal approach to HIV prevention also allows the 
hospital to address social determinants of health, such as making referrals to substance use treatment 
programs, helping with insurance enrollment, working with social services to provide temporary 
housing, and providing transportation assistance to attend appointments through contracts with ride-
sharing services. Navigators can also share patient-specific risk and social determinants of health needs 
with outpatient HPS staff who can provide continued assistance in these areas. Furthermore, because 
navigators interact directly with many patients while they are still present in the ED, this model could be 
expanded to support the same-day provision of PrEP. With support from treating emergency physicians, 
protocols that use EHR PrEP order sets and eligibility checklists can be implemented to ensure the safe 
and correct initiation of ED-based PrEP for interested patients.  
 

Limitations of this model include the requirement 
for routine opt-out HIV screening. Additionally, 
performing chart review and risk assessments for 
all ED patients who screen HIV negative is time-
intensive and requires prioritization of those who 
exhibit the greatest perceived risk of acquiring 
HIV. These time and resource constraints mean 
the program may not reach everyone who could 
benefit from linkage to HPS. For example, one 
patient navigator shared, “I would like to have 
another person on our team help with chart 
reviews because they are needed, it’s most 
important, but they do take a lot of time. You 
don’t want to rush through them and miss 

 
I would like to have another person on 
our team help with chart reviews because 
they are needed, it’s most important, but 
they do take a lot of time. You don’t want 
to rush through them and miss 
something.” 
 
- Patient Navigator in ED on implementing the 
Behavioral Risk Assessment model for HPS 
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something.” Finally, though ED-based navigators engaged in outreach should receive training on best 
practices for sensitive and confidential conversations about HIV risk, these conversations could be 
unintentionally stigmatizing.  
 

Ideal Setting: The Behavioral Risk Assessment model would be best suited for EDs with existing HIV 
screening programs, those with ED-based patient navigators, and those who prefer a model with one-
on-one, patient-centered conversations. 
 

Model 2: STI Risk Assessment. This model was 
implemented by EDs with comprehensive screening 
programs for syphilis (and sometimes hepatitis C) in 
addition to HIV. A strength of this model is the 
efficient use of existing testing infrastructure to 
identify a subset of patients who are at increased 
risk for acquiring HIV infection: those who test HIV 
negative but who are syphilis and/or hepatitis C 
positive. This population then serves as the 
foundation for navigator-led HIV prevention efforts 
and linkage activities. Another benefit of building a 
prevention program that engages patients with 

syphilis and/or hepatitis C is that existing linkage pathways for the treatment of these infections can be 
leveraged for co-localized prevention services, including PrEP. When reflecting on their program which 
used the STI Risk Assessment model, an ED staff member shared, “Especially in [our] county, with the 
rates that we have for all the STIs, I think there is a huge opportunity for education for the people in this 
community.” An additional benefit of this model is that it could be expanded to focus on additional STI 
screening programs that do not incorporate linkage to the health department, such as chlamydia, 
gonorrhea, or trichomoniasis. 
 

We also identified several limitations of the STI Risk Assessment Model. Most EDs in California, however, 
do not have integrated screening programs that provide comprehensive testing for syphilis and hepatitis 
C, in addition to HIV, thereby limiting the scalability of this approach at this time. Furthermore, although 
the model is efficient for identifying populations with objective risk for acquiring HIV, there are 
undoubtedly missed opportunities for HIV prevention among other patients without syphilis and/or 
hepatitis C. The population-level impact of this model is dependent on rates of syphilis and/or hepatitis 
C among people with risk of HIV; therefore, the model might be less impactful among populations with 
low rates of these infections. Lastly, sites implementing this model frequently relied on the local health 
department and DIS to provide services, which may not be available in some jurisdictions. Furthermore, 
the reliance on the local health department for HPS linkage and PrEP initiation means that there is less 
control over the outcome of the intervention and also less access to data on patient outcomes after 
linkage.  
 

Ideal Setting: The STI Risk Assessment model is best suited for settings that have a strong collaboration 
with a well-resourced local health department, strong local DIS systems, and robust syphilis and 
hepatitis C ED screening programs in place. 
 

Model 3: Automated Risk Assessment. This model uses automated EHR alerts to identify possibly eligible 
patients who are at an increased risk of acquiring HIV. Like the Behavioral Risk Assessment model, an 
ED-based patient navigator provides HIV prevention education and linkage to outpatient HPS once the 
patient has been discharged. However, this model’s greatest strength is its efficiency, as the first time- 
consuming step of chart reviews and risk assessments is automated in the EHR. Additionally, this model 

 
Especially in [our] county, with the rates 
that we have for all the STIs, I think there 
is a huge opportunity for education for 
the people in this community.” 
 
- Patient Navigator in ED using the STI Risk 
Assessment model 
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Table 1. Emergency Department Delivered HIV Prevention Services (HPS): Implementation Models 
Strengths and Limitations. 
 

Abbreviations: AI - Artificial Intelligence; DIS - Disease Intervention Specialists; ED - Emergency Department; EHR - Electronic 
Health Record; HPS - HIV Prevention Services; ML - Machine Learning; NLP - Natural language processing; PrEP - Pre-exposure 
Prophylaxis; SDOH - Social Determinants of Health; STI - Sexually Transmitted Infection 
 

could conceivably increase in sophistication by incorporating artificial intelligence (AI), natural language 
processing (NLP), and other emerging technologies. Finally, like other models, the Automated Risk 
Assessment model’s use of navigators to assist patients in scheduling an appointment for outpatient 
HPS allows navigators to communicate the patient’s risk factors and advocate for PrEP referral to HPS 
staff. 
 

A limitation of this implementation model is the need for political and technical support within the 
hospital to make modifications to the EHR system, which may take time (in this case, over a year). 

 Behavioral Risk 
Assessment 

STI Risk Assessment Automated Risk 
Assessment 

Strengths 

• Expanded role of ED-
based navigator 

• One-on-one patient-
centered approach 

• Can address SDOH 

• Navigator can advocate 
for PrEP initiation when 
scheduling HPS visit 

• Can be expanded to 
support same-day PrEP 
provision 

• Uses existing ED 
infrastructure, such as 
screening programs for 
syphilis and hepatitis C and 
partnerships with local 
public health departments 

• Can be modified to focus 
on additional STI 
screenings, such as 
chlamydia, gonorrhea, or 
trichomoniasis 

• Automation via EHR 
precludes time-consuming 
chart review and risk 
assessments 

• Expanded role of ED-based 
navigator 

• Navigator can advocate for 
PrEP initiation when 
scheduling HPS visit 

• Potential to incorporate 
ML, AI, NLP, etc. 

Limitations 

• Not all EDs have opt-out 
HIV screening programs 

• Time-consuming and 
requires prioritizing and 
tailoring counseling and 
referrals by HIV risk  

• Limited reach 

• Limited availability of 
syphilis and hepatitis C 
screening programs in EDs 

• Narrow eligibility criteria 
may limit impact and lead 
to missed opportunities for 
prevention 

• Reliance on the health 
department reduces 
control over linkage and 
access to outcome data 

• Requires internal political 
and technical support to 
make EHR modifications 

• EHR modifications may 
take months to years 

• Lack of face-to-face 
interaction between 
navigator and patient 

• Strict coding requirements 
for EHR alerts may narrow 
reach 

Ideal Settings 

• EDs with existing 
screening programs 

• EDs with ED-based 
patient navigators 

• Preference for one-on-
one patient-centered 
approach 

• EDs with a strong 
collaboration with a well-
resourced health 
department 

• Areas with strong local DIS 
systems 

• EDs with existing, robust 
syphilis and/or hepatitis C 
screening programs 

• EDs with a customizable 
EHR system 

• EDs with internal political 
and technical support for 
EHR system modifications 

• EDs without on-site 
navigators or other 
screening programs to 
leverage 
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Additionally, while the other implementation 
models can occur while the patient is still in the 
ED, this model does not identify people who could 
benefit from HPS until after discharge, which 
decreases opportunities for face-to-face 
interaction between the patient and the 
navigator. Lastly, though this model is likely to 
miss the least number of people who would 
benefit from linkage to HPS depending on the 
algorithm used, the strict coding requirements to 
implement the algorithm in the EHR alert system 
may still create missed opportunities to identify 
people who present with unique attributes but 
still experience HIV-related risk. An ED physician 
at the only site that implemented this model 
shared their thought process behind automating the chart review and risk assessment: “The thought 
was that by not automating the [process] like this, it would be difficult in terms of time and effort and 
cost to train everyone and go through the entire process. However, we would definitely capture more 
people [if we assessed risk on a case-by-case basis].”  
 

Ideal Setting: The Automated Risk Assessment model is best suited for settings with a customizable EHR 
system, that have political and technical support for EHR system modifications, and those without on-
site navigators or other screening programs to leverage. 
 

Conclusion 
 

Our mixed-methods evaluation of HPS linkage programs implemented in seven California EDs identified 
three models for integrating HPS which can serve as a guide for future protocol development. 
Healthcare systems wishing to integrate HPS in their EDs can use these models as a framework, adapting 
them as necessary to meet their population needs, resources, and existing screening program 
infrastructure.  
 

All three implementation models exhibited unique strengths and limitations, and no one model 
emerged as superior to the other. Integrating HPS into the ED workflow was not without its challenges, 
requiring dedicated staff, additional resources, and out-of-the-box development of novel policies and 
procedures. In all models, ED-based HIV screening programs served as the foundation for HPS delivery. 
Assessment of risk for acquiring HIV, an essential step for ED prevention programs, was approached 
uniquely at all sites and was a major protocol branch point, driving decisions for prevention service 
delivery, staffing needs, and linkage protocols. In addition to providing access to a population of patients 
without HIV for whom an assessment of prevention needs can be made, HPS programs leveraged the 
infrastructure already employed with HIV screening, such as existing linkage to care pathways, 
navigators, and experience working in parallel with ED staff to minimize the impact on ED workflows. 
 

There are several observations from the three models worth highlighting. First, automating the EHR to 
identify objective risk laboratory data may require less in-ED staff time and does not rely on potentially 
stigmatizing questioning of patients, making this a highly recommended strategy wherever it is possible. 
Second, linking HPS efforts and PrEP to already existing screening programs and linkage pathways that 
prioritize the diagnosis and treatment of diseases that are associated with an increased risk of acquiring 
HIV infections (such as syphilis, STIs, and substance use disorders) has the potential to be highly 

 
The thought was that by not automating 
the [process] like this, it would be 
difficult in terms of time and effort and 
cost to train everyone and go through the 
entire process. However, we would 
definitely capture more people [if we 
assessed risk on a case-by-case basis].” 
 
- Physician in ED using the Automated Risk 
Assessment model 
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efficient, targeting prevention efforts towards populations that are most in need of these services. In 
addition, the capacity for ED-based HPS to close some of the earliest gaps in the prevention care 
cascade, particularly with regard to awareness of personal risk and PrEP knowledge, should be 
emphasized.29 We heard from several sites across all three models that EDs create an opportunity to 
increase awareness of HPS and PrEP specifically, even if patients were not interested in referral for 
outpatient HPS.  
 

The opportunity for California EDs to expand screening for communicable infectious diseases and 
integrate HPS is at hand. In March 2022, the California Department of Public Health (CDPH) issued 
recommendations for EDs statewide to integrate syndemic screening for HIV, syphilis, and hepatitis C 
into routine care.30 Since that time, the CDPH has invested $13 million to support 28 EDs in 14 counties 
to implement, expand, or sustain routine opt-out screening programs, and provide patient navigation 
linkage to treatment and prevention.31 Once these programs are in place, they can be leveraged as the 
foundation for linkage to HPS and other preventive services, a necessary next step in reaching the goals 
set forth in the California Office of AIDS Ending the Epidemics plan.32  
 

Research Limitations 
 

This implementation science study has three main limitations. First, the three implementation models 
described in this report emerged from seven California EDs funded as Gilead FOCUS sites. This limited 
the reporting of key (quantitative) programmatic outcomes for several sites, including whether PrEP was 
provided or not. Other promising HPS models not used in our study have been implemented in other 
states.20,33 Second, a direct comparison of the effectiveness of the models is not possible due to a lack of 
data on appointment follow-up and subsequent PrEP initiation. Finally, as the purpose of the brief was 
to capture common practices across the seven ED sites, additional ancillary HIV prevention activities 
were not described, such as the scope and yield of patient referral by ED clinicians to prevention 
navigators.  
 

Areas of Future Research 
 

Although this report focuses on implementation models for linkage to HPS in the ED, it was evident that 
standardized outcome definitions and more consistent data collection of those outcomes, such as 
readiness for PrEP, PrEP initiation, adherence, and retention with outpatient PrEP, are needed. Once 
standardized outcomes are in place, ED HPS linkage implementation models can be directly compared 
based on the reported HIV prevention care cascades and thus, allow determination of feasibility, 
efficacy, and the identification of foci for program refinement and improvement. 
 

Initiation of same-day PrEP and long-acting PrEP formulations are emerging implementation strategies 
that may lower barriers to the receipt of PrEP among populations most at need but the least likely to 
receive treatment.34,35 Experience with these strategies, however, remain largely unexplored in the ED 
setting and studies evaluating their feasibility and effectiveness are needed.  
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