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Abstract

The Southeast accounted for most HIV diagnoses (52%) in the United States in 2015. Primary
care providers (PCPs) play a vital role in HIV prevention for at-risk persons and treatment of
persons living with HIV. We studied HIV-related training, knowledge, and clinical practices
among PCPs in the Southeast to address knowledge gaps to inform HIV prevention strategies.
Between April and August 2017, we conducted an on-line survey of a representative sample of
PCPs in six Southeast jurisdictions with high rates of HIV diagnoses (Atlanta; Baltimore; Baton
Rouge; District of Columbia; Miami; New Orleans). We defined HIV-related training as self-
reported completion of any certified HIVV/STD course or continuing education in past 24 months
(prior to survey completion). We assessed associations between training and HIV testing practices,
familiarity with nonoccupational post-exposure prophylaxis (nPEP) and pre-exposure prophylaxis
(PrEP), and ever prescribing nPEP or PrEP. There were 820 participants after fielding 4595
surveys (29.6% adjusted response rate). In weighted analyses, 36.3% reported HIV-related
training. Using adjusted prevalence ratio (aPR) and confidence intervals (CI), we found that PCPs
with HIV-related training (compared to those with no training) were more likely to be familiar
with nPEP (aPR = 1.32, 95% CI 1.05, 1.67) and PrEP (aPR = 1.67, 95% CI 1.19, 2.38); and to
have ever prescribed PrEP to patients (aPR = 1.75, 95% CI 1.10, 2.78). Increased HIV-related
trainings among PCPs in high HIV prevalence Southeast jurisdictions may be warranted.
Strengthening nPEP and PrEP familiarity among PCPs in Southeast may advance national HIV
prevention goals.
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Introduction

Half of all new HIV infections [1] occur in the Southeast United States (U.S.). HIV
surveillance data show that the majority of HIV diagnoses in this region are among African
Americans [2]. Compared with whites, African Americans in the Southeast experience
higher rates of undiagnosed HIV infection [3] and are more frequently diagnosed with Stage
3 (AIDS) infection [1]. Various factors including social and structural inequities contribute
to these disparities [4, 5]. Furthermore, these circumstances also correlate with individual-
level behaviors such as infrequent HIV testing [6] and lower uptake of biomedical
prevention tools [7] that further exacerbate negative HIV prevention and care outcomes.

Primary care providers (PCPs), which include physicians, nurse practitioners and physician
assistants, serve important public health roles in HIV prevention and care [8, 9]. These
frontline providers are uniquely positioned to inform, educate, and deliver HIV-related
prevention services to all persons. Optimal prevention services are particularly important for
African Americans living in the Southeast, who are disproportionately affected by HIV [10].
As aresource, the Centers for Disease Control and Prevention (CDC) has published clinical
guidelines for PCPs to provide HIV prevention services, including screening [11]. These
services also include biomedical prevention tools, specifically pre-exposure prophylaxis
(PrEP) and non-occupational post-exposure prophylaxis (nPEP), for sexual exposure [11,
12]. However, recent evidence indicates that primary care providers may not be comfortable
or sufficiently skilled to provide such prevention services [13]. Furthermore, PCPs lacking
appropriate HIV-related training may directly or indirectly deter patients from seeking
biomedical prevention tools such as PrEP [13-15]. Efforts to increase provider knowledge
have been linked to higher prescription rates of PrEP [16, 17] and nPEP [18] among PCPs.
However, few studies have examined the overall readiness of PCPs to provide these services
and the impact of HIV-related training on their ability to do so. Assessing the preparedness
of PCPs to provide prevention services is particularly salient for reducing HIV incidence and
disparities in high HIV-burden locations of the Southeast.

To address this gap, we examined the provider characteristics and practices associated with
HIV-related training experience among a representative sample of PCPs practicing in six
metropolitan statistical areas (MSAs) with high HIV burden among African Americans
located in the Southeast. Our specific objectives included (1) assessing the levels of prior
HIV-related training and (2) investigating whether and how self-reported HIV-related
training correlates with provider characteristics, HIV screening practices, knowledge about
HIV biomedical interventions, and prescribing of biomedical interventions.
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Methods

K-BAP Study

Data for this analysis were obtained from the baseline assessment of the Knowledge,
Behaviors, Attitudes, and Practices of HIV-Related Care among Providers in the Southeast
(K-BAP) study. All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or comparable ethical
standards. This study was reviewed and approved by the Chesapeake Institutional Review
Board on June 23, 2016. The United States Government, Office of Management and Budget
(OMB # 0920-1160) approved the data collection authorization on February 1, 2017.

In-depth details of the K-BAP study design are described elsewhere [19]. Briefly, we
conducted an online survey of PCPs practicing in six high HI\V-burden MSAs in the
Southeast. The MSA selection criteria included (1) being located in Southeast U.S., (2)
having a large African American population (> 20% of adults age 18-54 years), (3) and
having high HIV burden (HIV incidence > 25 per 100,000 and prevalence > 300 per 100,000
persons) according to 2011 surveillance data [20]. The six selected MSAs included for the
study were Atlanta, GA; Baltimore, MD; Baton Rouge, LA; Miami, FL; New Orleans, LA;
and Washington, DC. Eligible PCPs consisted of physicians, nurse practitioners, and
physician assistants who practiced in specialty areas that provide direct primary care to
clients (Online Appendix 1). For analytical purposes, Baton Rouge and New Orleans, as
well as Baltimore and Washington, DC were merged together because of their geographical
proximity. This yielded four (4) geographic regions for analysis.

Sampling and Study Population

The sampling frame of study was derived from the IQVIA® provider database, which
contains a census of all currently active health care providers in the U.S. [21]. The database
includes extensive background information about providers including age, gender, practice
location, and contact information. Using this database, we acquired a sampling frame
consisting of 36,489 providers in January 2017; we used this population to obtain a
representative sample of 7330 providers in the six selected Southeast jurisdictions, stratified
by region and provider type (physician, nurse practitioner, and physician assistant). For
strata with low cell counts, we oversampled to ensure adequate statistical power.

We calculated the survey response rates based on the standards published by the American
Association for Public Opinion Research (AAPOR) [22]. Of the original sample, 820
eligible providers returned surveys (AAPOR Response Category 1), 23 declined to
participate (AAPOR Response Category 2), 4675 did not respond (AAPOR Response
Category 3), and 1198 were ineligible because they were not practicing or had moved out of
the target MSAs (AAPOR Response Category 4). An additional 614 providers were
removed from the sample because administrative data indicated they were not primary care
providers. This yielded a raw response rate (AAPOR RR 2) of 14.9% and an adjusted
response rate (AAPOR RR 4) of 29.6%. The AAPOR response rates by Provider Type and
MSA are shown in Online Appendixes 2 and 3.
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Participant Recruitment

We used a multi-mode invitation system to recruit survey respondents to complete the web
survey. Providers received a postal mail notification with survey web link and unique
password, followed by a post card reminder approximately two weeks later. An email
invitation was sent to arrive concurrently with the mail invitation, followed by three
additional email reminders sent approximately one week apart. Providers who did not
respond to the mail or email invitations received up to two reminder phone calls.
Respondents who followed the survey link were shown an informed consent notice, followed
by the 56-item baseline survey. The survey instrument included measures of knowledge,
attitude, screening, and clinical practices related to HIV prevention and care. The following
topics were covered: (a) reviewing and discussing sexual health and risk reduction, (b)
screening for HIV and other sexually transmitted infections (STIs), (c) recognizing HIV and
offering antiretroviral treatment; (d) discussing prevention benefit of treatment, and (e)
identifying nPEP and PrEP. Participants who completed baseline assessment received $20
cash incentive via postal mail. We received 995 provider responses, of which 820 were from
eligible providers. These 820 cases were retained for analysis.

Statistical Analyses

Results

This analysis reports on correlates of self-reported HIV-related training among PCPs. We
operationalized HIV-related training as completing any certified HIV/STD course or
continuing education in the 24 months prior to completing the survey. Using Rao—-Scott XZ
tests, we assessed bivariate associations between HIV-related training and the following:
selected provider characteristics, HIV screening practices, condom accessibility, familiarity
with nPEP and PrEP, and ever prescribing nPEP or PrEP. In a multivariable logistic
regression model, we examined factors that were statistically associated (p < 0.05) with the
outcome of PCPs being exposed to HIV-related training. All estimates incorporated the
adjusted survey weights. We present unadjusted and adjusted prevalence ratios (PR) with
95% confidence intervals (CI). We used SAS (Version 9.3) and SUDAAN (Version 11)
procedures, which are appropriate to analyze complex survey data. We considered estimates
with a coefficient of variation greater than 0.3 unreliable [23].

Baseline survey fielding Efforts yielded a sample of 820 participants enrolled into study.
Based on weighted frequency distribution, provider characteristics included the following:
49.7% = 50 years of age, 59.4% female, and 60.2% white. In addition, our weighted sample
comprised 75.6% physicians, 20.7% nurse practitioners and 3.6% physician assistants.
Almost half (47.6%) of the sample practiced in the Washington, DC and Baltimore,
Maryland MSAs. In addition, 36.3% of PCPs self-reported HIV-related training (Table 1).

In bivariate analyses, we found that PCPs with HIV-related training were more likely to
practice in Miami (PR = 1.85, 95% CI 1.52, 2.25) versus Atlanta, offer HIV screening
annually or more often (PR = 1.54, 95% CI 1.25, 1.92), and provide condoms to patients at
their practice facility (PR = 1.79, 95% CI 1.20, 2.63). The bivariate model also indicated that
PCPs with HIV-related training were more likely to be more familiar with nPEP (PR = 2.08,
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95% CI 1.67, 2.56), ever have a patient request nPEP (PR = 1.52, 95% CI 1.20, 1.92), and
more likely to ever prescribe nPEP to at least one person (see Table 2). In addition, the
bivariate model indicated that PCPs with HIV-related training were more likely to be
familiar with PrEP (PR = 2.63, 95% CI 2.13, 3.23), ever have a patient request PrEP (PR =
1.49, 95% CI 1.22, 1.82), and ever prescribe PrEP (PR = 2.00, 95% CI 1.59, 2.56).

In the multivariable analysis [adjusted prevalence ratio (aPR), p < 0.05] (Table 2), we found
that PCPs who reported HIV-related training were more likely to practice in Miami versus
Atlanta (aPR = 1.53, 95% CI 1.31, 1.78), provide condoms to patients at their practice
facility (aPR = 1.52, 95% CI 1.03, 2.27), and be familiar with nPEP (aPR = 1.32, 95% CI
1.05, 1.67). In addition, PCPs with HIV-related training were more likely to be familiar with
PrEP (aPR = 1.67, 95% CI 1.19, 2.38), ever prescribe PrEP to patients (aPR = 1.75, 95% CI
1.10, 2.78) and have patients requesting PrEP (aPR = 1.47 (95% Cl, 1.12, 1.89).

Discussion

We found that only one-third of PCPs in the selected Southeast locations reported any HIV-
related training; the region is clearly in need of a better-prepared HIV workforce. Our results
are consistent with other scientific reports showing insufficient provider competency to
address the community’s HIV-related service needs [24, 25]. Although not examined in our
study, PCPs’ lack of familiarity with HIV prevention tools could potentially serve as a
barrier for client uptake of screening and prevention interventions [16, 26, 27]. Work-force
shortages projected for available PCPs with HIV training [28] highlight the urgency of the
issue.

Overall, we found that PCPs with HIV-related training were more likely to provide HIV
prevention tools to their patients. Not surprisingly, increased HIV knowledge obtained via
HIV-related training was associated with providing condoms and prescribing PrEP to
patients. Other studies also found similar results: PCPs with increased PrEP knowledge were
more likely to prescribe or offer patient referrals for PrEP [13, 29]. Other supporting
evidence in the literature indicates that lack of knowledge may serve as a barrier to
prescribing PrEP [17]. The positive correlation between provider training and delivery of
prevention services reported in our study and others is encouraging.

Our analyses also revealed that PCPs with HIV-related training were more likely to report
patients requesting PrEP; this finding aligns with reports from similar research studies [30,
31]. For instance, adequately trained providers may help create less stigmatizing clinical
environments and enhance patients’ comfort with requesting PrEP [32]. In another study;,
African American women were less likely to seek HIV care if they perceived stigmatizing
behavior from their health care provider [33]. Also, higher quality of HIV care was
associated with obtaining care from PCPs with higher cultural competence [34]. Therefore,
our study findings are consistent with previous studies that support the importance of HIV-
related training to improve critical skills (i.e., cultural competency) among PCPs to increase
uptake of prevention tools such as PrEP. Furthermore, uptake of such trainings can improve
racial disparities in HIV prevention and care particularly in high HIV burden areas [35].
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In our study, fewer than half of PCPs reported a “good” understanding of nPEP; these results
were unexpected. Unlike PrEP, PEP use for HIV prevention has existed since 1996 for
occupational exposure [36]; guidelines for nPEP have been available since 2005 [37].
Frontline healthcare workers have been a key target audience for PEP use to ensure
occupational safety and transmission prevention [31, 38]. Given the longstanding availability
of PEP (for occupational exposure), we expected greater familiarity with nPEP (for sexual
exposure), particularly among PCPs in the Southeast. One possible explanation is that much
of nPEP use involves medical emergencies related to sexual assault [18]. A recent CDC
publication also elucidates that nPEP use should be reserved primarily for emergency
situations [39]. Consequently, our findings may simply reflect these factors, which
contribute to emergency department providers being more familiar with nPEP than PCPs.
However, prevention strategies must include increasing nPEP familiarity among PCPs to
improve public awareness and uptake of this HIV prevention tool.

Similar to our findings involving PrEP, HIV-related training among PCPs was associated
with familiarity with nPEP. Other reports in the literature provide context for our findings.
Institutional barriers to PCPs familiarity with nPEP include the lack of a written nPEP
protocol [40] and the absence of appropriate staff training [18]. Unlike for the PrEP
analyses, we did not find a correlation between HIV-related training and nPEP prescriptions.
Of note, we found a trend toward an association between HIV-related training and PCPs
reporting a high number of nPEP prescriptions (> 20 patients) in the multivariable model (p
= 0.062), which appears in line with association between provider training and nPEP
prescribing found in another study [31]. In aggregate, results from our study and existing
literature suggest that low levels of familiarity and comfort with nPEP among PCPs in the
Southeast are potential barriers to nPEP uptake among at-risk patients; further research is
needed to explore these barriers.

We also found no statistically significant association between HIV-related training and HIV
screening behaviors, in contrast to some prior studies that revealed these associations [41-
43]. These results might be explained by unique facility characteristics and other
unmeasured factors in our study, such as: lack of facility resources [44], lack of clinic
protocols [45], and provider discomfort with discussing sexual history [45, 46]. While we
did not collect data on these factors, they have been identified as correlates of low HIV
screening. HIV-related training may influence screening behaviors, but perhaps also be
mediated through jurisdiction- and facility-level factors rather than only provider-level
factors. Further investigation is warranted.

Limitations and Strengths

There are some limitations to note. First, the 29.6% adjusted response rate may be viewed as
low compared to other studies in the field of HIV and beyond [47-49]. However, our study’s
response rate is well in the realm of response rates from similar surveys with samples of
providers who had not been engaged in previous studies or projects with the study
investigators [50-53]. Future surveys should consider options that may increase provider
responses, including pre-payment of incentives. Second, our measures of HIV-related
training were based on PCPs’ self-reports. Under-reporting may have occurred due to poor
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recall. Conversely, PCPs self-reports may have led to overreporting of previous HIV-related
training due to social desirability bias. Third, we had significantly fewer participants and
lower response rates from the Miami MSA compared to the other MSAs. Therefore, MSA
comparison data should be interpreted with caution. Because Miami has ranked in the top 1-
2 jurisdictions for number of HIV diagnoses in recent years [1], increasing engagement of
Miami providers may be vital for future HIV prevention research and program strategies.

Our study represents one of the first Efforts to examine HIV-related training among a
representative sample of PCPs in selected Southeast jurisdictions. Our methodological
approach included a stratified random selection approach that yielded a sample of 820
participants. This sample size yielded an overall confidence interval of + 7.0 points (margin
of error = + 3.5%). Even when accounting for the oversampling of small strata (e.g.,
physician assistants in Baton Rouge), our sampling approach provided an accurate estimate
of the population of providers within the selected MSAs. Based on the study sample’s
representativeness, our results can inform workforce-training policies and practices that
affect HIV prevention and care in the Southeast. To our knowledge, this study also provides
the most comprehensive recent assessment of HIV readiness levels for deploying biomedical
interventions among primary care providers in the Southeast.

Conclusion

Our study highlights the gaps in current HIV-related training needs and preparedness for
frontline primary care providers. We found that capacity and training needs are most needed
for improving general understanding and provision of PrEP and nPEP. Future research (e.g.,
qualitative studies) and program implementation science should examine facilitators and
barriers associated with HIV-related training uptake. These investigations should also
explore the learning modalities (e.g., online continuing education courses, academic
detailing) that are acceptable, accessible, and beneficial to PCPs in the Southeast and could
best enhance providers’ readiness to provide HIV care and prevention services in primary
care settings. Lastly, future Efforts need to examine facility- and jurisdiction-level factors to
design appropriate, culturally competent, and consistent trainings for PCPs to advance
national HIV prevention and care goals for the Southeast.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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