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Background: Screening rates for Human Immunodeficiency Virus (HIV) remain low despite guidelines
by both the CDC and USPSTF recommending that all adolescents and adults be screened at least once.
The aim of this quality improvement study was to increase HIV screening among eligible patients.
Methods: This quality improvement study assessed the impact of interventions to increase HIV
screening in an outpatient population at a large urban safety-net hospital. Outcomes were compared
from the preintervention (December 2020 to November 2021) to postintervention years (December
2021 to November 2022). Stepwise electronic alerts to prompt HIV screening paired with provider
financial incentives were implemented. The proportion of eligible individuals screened for HIV were

compared after intervention implementation.

Results: Average monthly HIV screening increased from 506 == 97 to 2484 = 663 between the pre- and
postintervention periods, correlating to a 5.1-fold increase in screening (7.8% to 39.8%, P < .01). Increases
were seen across all ages, and those aged 55 to 64 and 65+ had the highest relative increase in screening at
7.5 and 9.3-fold, respectively (P < .01). Screening rates increased for Hispanics (7.9% preintervention vs
43.6% postintervention, P < .01). In the pre- and postintervention periods, 41 patients with new HIV diagnoses
were identified (13 preintervention and 28 postintervention) and 85.4% were linked to care within 30 days.

Conclusions: Stepwise interventions targeted at primary care clinicians are an effective way to
increase HIV screening rates, particularly in older demographics. Earlier HIV diagnosis coupled with
linkage to care is an important strategy in ending the HIV epidemic. (J Am Board Fam Med

2024;00:000-000.)
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Background

The Human Immunodeficiency Virus (HIV) epi-
demic persists in the United States (US) despite
advances in effective antiretroviral options for pre-
vention and treatment. By the end of 2019, the

Centers for Disease Control and Prevention
(CDC) estimated that 12,00,000 people in the US
are living with HIV (PWH), of whom 13% are
unaware of their diagnosis! PWH who are
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unaware of their status contribute significantly to
new infections, with an estimated transmission rate
3 to 7 times higher than people with known HIV.?
The federal Ending the HIV Epidemic (EHE) initia-
tive, launched in 2019, aims to reduce new HIV
infections in the US by 90% by 2030.> The EHE
identified 57 priority jurisdictions that account for
>50% of all new HIV diagnoses to target testing,
treatment and prevention efforts. Having knowledge
of one’s HIV status provides the foundation for
informed decisions about treatment or Pre-exposure
prophylaxis (PrEP). In addition to lowering morbidity
and mortality, avoiding 1 HIV infection is estimated
to save $229,800 in health care expenditure.”

The CDC recommends universal HIV screening
at least once for persons aged 13 to 64 and the
USPSTF recommends it for persons aged 15 to
65.° Annual or more frequent HIV testing is rec-
ommended for those who are at substantial risk or
for those who live in a high-prevalence setting on
an opt-out basis.” However, national HIV screen-
ing rates remain suboptimal. Among >500 million
combined visits made to clinics and emergency
departments in the US between 2009 to 2017,
HIV screening was conducted at less than 3% of
all visits.® Barriers to HIV screening exist on mul-
tiple levels. Patients may underestimate their risk of
acquiring HIV, not know where to request care, and
be concerned about costs, stigma and confidential-
ity.”"! Clinicians may face time constraints, not be
aware of current screening guidelines, or feel uncom-
fortable counseling patients on HIV test results.'"'?

Successful approaches for overcoming HIV screen-
ing barriers include using an opt-out testing approach,
expanding testing to diverse settings including emer-
gency departments, family planning clinics, and cor-
rectional facilities, providing incentives to patients or
clinicians and incorporating passive and active clinical
decision support tools into electronic health
records (EHRs).">* New and sustainable strategies
are needed to implement evidence-based approaches
in real-world settings, particularly those prioritized
by EHE and serving highly impacted groups.

In this quality improvement study, we sought to
evaluate implementation of expanded HIV screen-
ing in Dallas county’s large safety-net hospital sys-
tem, Parkland Health. Dallas County is a priority
jurisdiction of the EHE given its high HIV inci-
dence, and Parkland provides care to a predomi-
nantly uninsured and underserved population.
Specifically, we aimed to assess the impact of

stepwise escalation of electronic interventions
and provider incentive including EHR reminders
and clinical support tools on (1) the proportion
of eligible individuals successfully screened for
HIV in the outpatient clinic system, (2) the num-
ber of individuals newly diagnosed with HIV,
and (3) the characteristics and linkage to care
rates of individuals diagnosed with HIV during
the implementation phase.

Methods

Context

Data for this quality improvement project was
obtained from the electronic health record (EHR,
Epic, Inc., Verrona, WI) at Parkland Health outpa-
tient facilities, which conduct more than 1.2 million
patient visits yearly. Outpatient locations were cate-
gorized as adult primary care, youth family centers
(YFCs), and homeless outreach (HOMES). This
project was approved by the institutional Human
Research Protection Program as a nonregulated
research quality improvement project.

Interventions

The preintervention period was December 1, 2020,
through November 11, 2021; postintervention pe-
riod was December 1, 2021, through November 30,
2022.

Given Dallas County’s EHE priority jurisdiction
status, annual opt-out HIV screening was utilized
for those in the CDC-recommended age range and
a once per lifetime screening for all other adults.
Our annual screening criteria included: Aged 13 to
64 years; no previous known diagnosis of HIV or
previous positive confirmatory test within the
EHR; and a scheduled outpatient clinic visit.

The first intervention was a passive EHR re-
minder for opt-out HIV screening enacted in
December 2021 to prompt a once in a lifetime
screen for all patients 13 years or older. This re-
minder is in a discrete health care maintenance sec-
tion of the EHR patient face page that does not
require active provider interaction. To further mo-
tivate clinicians, a performance-based financial in-
centive was initiated in January 2021 for primary
care clinicians meeting health maintenance screen-
ing thresholds as defined by clinical leadership. The
incentive quality metrics are selected annually, tar-
gets are set, and a pay for performance model
employed. Lastly, an active EHR reminder, or best
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practice alert (BPA), was implemented February
2022 to prompt annual opt-out HIV screening for
all patients aged 13 to 64. The BPA requires pro-
vider interaction to proceed with the patient en-
counter in which clinicians may opt to order the
test or dismiss the alert with explanation. After their
individual implementations, all 3 interventions
remained in effect for the duration of the study.

HIV screening in the outpatient clinics was com-
pleted using a fourth generation HIV antigen/anti-
body (Ag/Ab) combination immunoassay. Reactive
screens were followed by a reflex HIV-1/HIV-2
antibody differentiation immunoassay, and subse-
quent indeterminant tests were resolved with an
HIV-1 nucleic acid amplification test. Of note,
the EHR algorithm prompting screening alerts
excluded patients who were known to have HIV
in our EHR, however, patients who had been
diagnosed externally would still be eligible for
screening. We included those who had a known
HIV diagnosis and were not in care to assess the
impact of screening on linkage to care for these
individuals. Patients with a known HIV diagnosis
already receiving HIV care and those with no con-
firmatory testing within 180 days were excluded
from analysis. For patients with a known diagnosis
of HIV, we considered them out of care if they
had been without antiretroviral therapy (ART) for
>30 days. Linkage to care was defined as attend-
ing the medical intake visit.

Measures

We extracted data from the EHR for eligible patients
and patients screened for HIV during the pre- and
post periods and performed manual chart review for
those with positive test results. Demographics char-
acteristics were recorded for both pre- and post peri-
ods. To determine the proportion of eligible patients
screened over time, screening rates for unique
patients > 13 years old eligible for a lifetime screen
were calculated from the total eligible population
who completed clinic visits during that period.

Analysis

A control chart was used to assess the impact of our
interventions over time on lifetime HIV screening
rates in the eligible population. Descriptive analysis
of patient demographics was performed for both
pre- and postintervention periods with statistical
comparisons using Chi-square testing in SAS (SAS
studio, SAS, Cary, NC). Patients were included

only once in each period if they had multiple HIV
tests. For those who tested positive, pre- and postin-
tervention, outcomes were compared with Chi-
square tests.

Results

Opverall, the yearly average screening rate for those
eligible for a once in a lifetime HIV screen
increased from 7.8% to 39.8%, which represents a
5.1-fold increase in screening (P <.01) between the
pre- and postintervention periods. The preinter-
vention eligible population (7 = 68,879) and postin-
tervention eligible population (z = 71,697) are
described in Table 1. The eligible populations from
both periods were characterized with respect to
age, sex, gender identity, race, ethnicity, and payor
status. Most (>85%) of the eligible population was
35 or older for both pre- and postintervention.
More than 60% of eligible patients were females
for both periods. White individuals accounted for
approximately 67.5% of eligible patients, followed
by Blacks at approximately 27.5%. Approximately
60% reported Hispanic ethnicity.

Figure 1 depicts a control chart demonstrating
the trends with HIV screening events for the eli-
gible population over the 2-year period captured
in this project. On average, there were 506 = 97
HIV screenings per month preintervention and
2484 + 663 screenings per month postinterven-
tion. In the initial months of the postintervention
year, the monthly screening events exceeded the
upper control limit (+3 o) for this process.
Subsequently, they fluctuated within the control
limits for 3 months before ultimately falling below
the lower control limit (—3 o) by the year’s end.

A total of 5,363 unique individuals were screened
for HIV in the preintervention period and 28,542 in
the postintervention period. There were 22 individu-
als excluded from analysis: 2 for lack of confirmatory
testing and 20 due to having HIV screening despite
already being diagnosed with HIV and in care.
Screening results included 41 new diagnoses as well
as 18 patients previously diagnosed with HIV who
were not receiving ART (Figure 2).

Most HIV screenings took place in adult pri-
mary care clinics (90.3%) in both time periods,
with 5.4% in HOMES, and 4.3% in YFCs. Of the
59 patients who tested positive and were identified
as either a new HIV diagnosis or known HIV diag-
nosis out of care, 47 (79.7%) were tested in the
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Table 1. Demographics of the Eligible Population and the Population of Those Screened

Pre-Intervention Post-Intervention Screenings
Eligible Pre-Intervention Eligible Post-Intervention ~ ——
Population Screenings Population Screenings
(n = 68,879) (n=15,363) (n=71,697) (n = 28,542) P-value
Age
13 to 24 4,082 896 (22.0) 4,600 1,933 (42.0) <0.01
25t0 34 5,102 637 (12.5) 5,461 1,983 (36.3)
350 44 11,243 1,108 (9.9) 11,531 4,880 (42.3)
45 to 54 16,480 1,280 (7.8) 17,087 7,936 (46.4)
55 to 64 17,377 1,091 (6.3) 17,742 8,395 (47.3)
65+ 14,595 351 2.4) 15,276 3,415 (22.4)
Legal Sex
Woman 43,366 3,136 (7.2) 4,176 17,881 (40.5) <0.01
Man 25,513 2,227 (8.7) 27,521 10,661 (38.7)
Gender Identity
Woman 43,286 3,133(7.2) 44,080 17,856 (40.5) <0.01
Man 25,447 2,217 (8.7) 27,453 10,646 (38.8)
Transgender Woman 55 7 (12.7) 59 14 (23.7)
Transgender Man 58 2034 57 12 21.1)
Other 21 4(19.0) 22 6(27.3)
Choose not to disclose 12 0 26 8 (30.8)
Race
American Indian 150 18 (12.0) 149 59 (39.6) <0.01
Asian 2,281 81 (3.6) 2,189 678 (31.0)
Black 18,891 1,552 (8.2) 19,715 6,888 (34.9)
Other Pacific Islander 191 10 (5.2) 228 79 (34.6)
Patient declines to respond 5 0 10 6 (60.0)
Unknown 884 81(9.2) 1,089 465 (42.7)
White 46,477 3,621 (7.8) 48,317 20,367 (42.2)
Ethnicity
Hispanic 41,168 3,236 (7.9) 42,301 18,432 (43.6) <0.01
Non Hispanic 2,7261 2,083 (7.6) 28,672 9,819 (34.2)
Patient declines to respond 10 0 10 2 (20.0)
Unknown 440 44 (10.0) 714 289 (40.5)
Payor Status
Commercial 3,333 345 (10.4) 3,423 1,477 (43.1) <0.01
Medicare/Medicaid 18,204 1,067 (5.9) 18,209 5,602 (30.8)
Charity 43,755 3,840 (8.8) 47,494 19,694 (41.5)
Self-Pay 3,578 111 3.1) 2,561 1,765 (68.9)
Other (Tricare/Champva/ 9 0 10 4 (40.0)

Worker’s Comp)

Note. The values in parentheses represent the percentage screened out of the eligible population for a given characteristic.

adult primary care clinicsl1 (18.6%) at HOMES
clinics, and 1 (1.7%) at YFC clinics.

In the preintervention period, 35 (0.7%) of indi-
viduals tested for HIV had a positive result com-
pared with 94 (0.3%) in the postintervention group.
Of patients with a positive test result, 13 (37.1%)
preintervention and 28 (29.8%) postintervention
were identified with new HIV diagnoses. The pro-
portion of patients with positive HIV tests that

were known to have HIV and out of care decreased
from 7 (20.0%) in the preintervention group to 11
(11.7%) in the postintervention group. In addition,
the proportion of false positive screening tests deter-
mined on confirmatory testing increased in the post-
intervention period to 40 (42.6%) post intervention
from 8 (22.9%) in the preintervention period.
Demographics for the pre- and postintervention
population screened for HIV are described in
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Figure 1. Lifetime HIV screenings before and after interventions to increase HIV screening. The control chart
demonstrates the completion of lifetime HIV screening for the eligible population in the pre- and postinterven-
tion periods. Implementation of each intervention is illustrated over time. Intervention 1: Health care mainte-
nance HIV screening alert implemented; Intervention 2: provider performance-based incentive for HIV screening
initiated; Intervention 3: HIV screening BPA implemented. The red dotted lines represent the upper and lower
control limits beyond 3 standard deviations from the mean. These values were recalculated after initiating inter-

ventions after 12/1/2021. The center blue line represents the average values before and after interventions.
Colors of individual data points represent data stability (blue) and instability (red) per QI Macro rules. The pen-
tagons numbered 1 to 3 represent the start point of the 3 interventions in order.
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Table 1. Adults >35 were tested more frequently
than adolescents and young adults in both periods.
For the preintervention eligible population, the
overall percentage of eligible individuals screened
decreased as age increased as demonstrated with
the youngest (13 to 24) bracket having the highest
percentage of screening (22.0%) down to 6.3% for
those aged 55 to 64. Of note, only 2.4% of those
aged 65+, who were outside of the age 13 to 64
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criteria, were screened. After the initiation of inter-
ventions, the proportion of eligible individuals who
were screened within each age bracket between 13
to 64 rose significantly with 36% to 47% of eligible
patients screened within each age bracket (P<.01);
furthermore, even the screening of patients aged
65+ increased to 22.4%. Females were screened
more frequently than males in both pre- and post-
intervention periods. Most patients did not have
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Figure 2. Flowchart of patients screened for HIV in the pre- and postintervention periods. Figure 2A and 2B
describe the number and portion of the eligible population screened, screening results, and subsequent linkage
(or reengagement) to care for the pre- and postintervention timeframes, respectively.

Pre-Intervention
Elligible Population
(n=68,879)

Not Screened Screened
(n=63,516, 92.2%) (n=5,363, 7.8%)

Tested Negative
(n=5,343, 99.6%)

True Positive
(n=26, 74.3%)

False Positive
(n=8, 22.9%)

New Diagnosis In . .
Diagnosis Care ¢ i cym
= n e

(n=13, 50.0%) (R EEL) (n=7, 26.9%)

Linked To Not Linked To Reengaged
Care Care With Care
(n=10,76.9%) f (n=3, 23.1%) (n=6, 85.7%)

answers related to sexual orientation recorded in
the EHR, so this demographic variable could not
be reliably assessed. Most patients screened for
HIV in both study periods were Hispanic with a
larger proportion of the population screened post-
intervention being Hispanic (7.9% vs 43.6%,
P<.01). Among non-Hispanic Black individuals,
the portion of this population screened increased
from 8.2% to 35.2% during pre- and postinterven-
tion periods. Most patients screened for HIV
received charity care (71.6% and 69.0% in pre- and
post period, respectively) or Medicare/Medicaid
(19.9% and 19.6%).

Most patients identified with HIV through
screening were linked or reengaged in care within
30days. Overall, 81.3% in the preintervention
group vs 80.8% in the postintervention group were
linked to or reengaged in care within 30days of
positive screening result. Among new diagnoses,
76.9% vs 89.3% were linked to care within 30 days
compared with those with known diagnoses out of
care, 85.7% vs 72.7%, in the pre- and postinterven-
tion groups respectively.

Post-Intervention
Elligible Population
(n=71,697)

Not Screened creened
(n=43,155, 60.2%) 8 9.89

A4
No Confirmatory
True Positive Testing False Positive
(n=53, 56.4%) (n=1,1.1%) (n=40, 42 6%)
*excluded

(n=14, 26.4%)
*excluded

Linked To Not Linked To
Care
{n=3, 10.7%)

With Care
(n=3, 27.3%)

Discussion

Implementation of an outpatient opt-out HIV
screening program in a large, county, safety-net
health system through stepwise provider electronic
alerts led to a 5.1-fold increase in the lifetime HIV
screening rate from 7.8% to 39.8%. In addition, 28
patients newly diagnosed with HIV and 11 patients
with known HIV who were out of care were identi-
fied after the screening interventions. Similar qual-
ity improvement initiatives focusing on EHR
reminders showed approximately 2-fold increases
in screening rates with varying postintervention
rates ranging from 3.34% to 30.7%.'%!'%?%* The
larger increase in screening in our study may be
related to our approach of using multiple stepwise
interventions as well as an institutional commit-
ment to increasing HIV and STT screening which
was identified as a priority through the Parkland
Health and Dallas County Community Health
Needs Assessment (CHNA).** Key stakeholder
engagement and support on the institutional and
county level through the CHNA initiative was criti-
cal to the success of our HIV screening program.
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Although the number of individuals screened
for HIV each month remained significantly
higher throughout the postintervention com-
pared with the preintervention year, there is a
clear downward trajectory depicted in the con-
trol chart (Figure 1). Because our active EHR re-
minder is triggered annually, future investigation
will determine if screening rates are both sustained
and renewed beyond the first year. Although a large
increase in screening was observed, 60.2% of eligible
postintervention patients have not yet been screened
for HIV. One of the potential constraints to further
improvement in screening rates is provider alert fa-
tigue.”*® Identifying provider attitude to currently
implemented EHR reminders will allow for needed
adjustments in interventions.

By transitioning to a standardized population-level
screening approach rather than a targeted screening
approach that varied by provider and setting, we
were able to screen populations that previously were
underscreened. For instance, we saw a larger propor-
tion of HIV screening tests performed in adults over
55. In addition, the majority of the population
screened for HIV were female and Hispanic in both
study periods, though these groups did represent a
larger proportion screened after the interventons,
which is more aligned with our eligible population.
More than 25% of patients did not have a recorded
gender identity and more than 85% were not asked
about their sexual orientation. By not documenting
sexual orientation or gender identity, clinicians may
make assumptions that can preclude appropriate risk-
based follow-up discussion and testing.”” Efforts
should be made to increase sexual history documen-
tation in routine clinic visits.

Notably, the CDC and USPSTF HIV screening
recommendations differ in the recommended age
for initiation of routine opt-out HIV screening (ie,
13years for the CDC and 15years for the
USPSTF).> We adopted the CDC criteria for
routine screening to cast a wider net and diagnose
HIV earlier in adolescents and young adults, who
account for 20% of new HIV diagnoses made in
the U.S and 18% in Dallas County."

HIV testing in locations outside of traditional
medical settings is also an important component of
a comprehensive screening program.” The scope of
our study only included primary care visits, which
excluded important testing locations outside of
the traditional medical setting such as community
outreach point-of-care (POC) screening events.

Parallel to the time of our quality improvement
project, there were 556 individuals screened at
community outreach events that resulted in 21 true
positive tests (16 new diagnoses and 5 known diag-
noses not in care). Testing outside of the traditional
clinical setting may reach a different population al-
together, including people who do not seek medical
care on a regular basis due to issues such as limited
access to care or medical mistrust.”**? These com-
plementary approaches to HIV screening are crit-
ically important to achieving EHE goals.

False positive HIV screening results can cause
undue psychological stress to patients and medical
providers.’® With expansion to a population-based
HIV screening approach, we saw an increase in the
proportion of false positive results from 22.9% to
42.6% postintervention. The most likely explana-
tion is that population-based screening expands to a
lower prevalence population leading to higher false
positive rates.”' Although the risks of false positives
can impact patients negatively, expansion of screen-
ing to a broader population led to increases in the
number of patients with untreated HIV who were
diagnosed and engaged in care. Without popula-
tion-based screening, many of these patients may
not have been diagnosed undl much later leading to
disease advancement and forward transmission of
HIV. Medical providers must be aware of the
potential for increases in false positive rates with
population-based screening and plan approaches to
discussing inconclusive or false positive results with
patients that minimize undue psychological harm.

For those identified with a new HIV diagnosis
or known HIV diagnosis out of care, there were
high rates of linkage to care both before and after
implementation of HIV screening interventions.
Earlier ART initiation has been associated with
improved viral suppression and decreases and HIV-
associated morbidity and mortality.’** Increasing
linkage to care and decreasing time to ART initia-
tion is an opportunity for continuous improvement
with streamlining same day testing and appoint-
ments to this process. In addition, alternative tech-
niques may be required to better engage, link, and
retain patients in care who are previously known to
have HIV and are out of care.

Clinical decision support tools, such as those
implemented in this study, are commonly deployed
in support of achieving public health goals. In con-
trast to these tools, the adoption of performance-
based incentives represents a comparatively novel
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approach aimed at enhancing provider motivation.
Other studies that use financial incentives in this
manner show mixed success.'®**® At the time of
the EHR implementations, institutional leadership
added HIV screening to a bundle of other quality
metrics, providing an opportunity to include this as
part of the stepwise intervention. There was a large
increase in total screenings after the first month
using the passive EHR reminder (1219 screened), a
modest increase in the second month when the fi-
nancial incentive began (1326 screened), and finally
another large increase after the active BPA re-
minder (1951 screened).

Limitations

This study took place during the COVID-19 pan-
demic which may have impacted otherwise normal
clinical operations. In addition, this study is rooted
in the primary care setting of a large safety-net hos-
pital system with most health care expenditures
funded through charity. The results of this study
may not generalize to health care systems which
serve significantly different patient populations.
Given the 1-month intervals between the introduc-
tion of successive interventions, we are unable to
definitively ascertain their relative contributions to
the observed increase in screening. Lastly, given
the downward trajectory of screening rates over the
course of the postintervention year, it is unclear if
the increase in screening will remain sustained in
subsequent years.

Conclusion

Using a combination of passive and active EHR
reminders, as well as using a value-based care
approach to incentivize clinicians, significantly
increased HIV screening rates, particularly for
older populations. Future continuous improvement
measures should streamline these processes to sup-
port improvements to linkage to care, earlier ART
initiation, and viral suppression for individuals
identified with HIV through population-based opt-
out HIV screening programs.
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