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ABSTRACT 

The Southern United States (U.S.) accounts for more than half of new HIV cases 

annually and African Americans make up the majority of new HIV diagnoses in this 

region. Pre-Exposure Prophylaxis (PrEP) is an effective biomedical HIV prevention 

strategy that is underutilized. Few studies have examined the PrEP prescribing practices 

of primary care providers (PCPs), particularly in the Southern U.S. This cross-sectional 

survey, driven by the Transtheoretical Model (TTM), examined the prescribing practices 

of Southern U.S. PCPs. Relationships between PCPs personal and practice variables were 

examined, together with TTM decisional balance variables.   

 Participants (n=223) who had more African American patients in their practice 

were more likely to be in a higher TTM stage of change (p = .002) and were more likely 

to have written a PrEP prescription (p = .001). Access to PrEP resources (OR = 1.85, p = 

.001), streamlined insurance prior authorization processes (OR = 1.52, p = .010), working 

with staff who have PrEP knowledge (OR = 1.51, p = .033), having PrEP training (OR = 

40.26, p < .001) and having patients who are motivated to take PrEP (OR = 2.19, p = 

.007) were significant facilitators to PrEP prescribing. Significant barriers to PrEP 

prescribing included a lack of provider PrEP training (OR = 0.43, p = .003), lack of 

clinical leadership regarding PrEP (OR = 0.65, p = .018), lack of insurance (OR = 2.74, p 

= .002), and likelihood of low patient adherence to PrEP (OR = 0.53, p = .001).   

           



 x 

 Findings indicate that this sample of PCPs were more likely to be at a higher 

TTM stage of change and have written a PrEP prescription if they saw more African 

American patients in their practice. Further, significant facilitators of PrEP prescribing 

included access to PrEP resources, streamlined insurance prior authorization processes, 

working with staff who have PrEP knowledge, having PrEP training, and having patients 

who are motivated to take PrEP. Significant barriers to PrEP prescribing included a lack 

of PrEP training, a lack of clinical leadership regarding PrEP, patient lack of insurance, 

and likelihood of low patient adherence. This study contributes to the body of knowledge 

regarding PCP PrEP prescribing practices. Findings from this study may inform future 

interventions that aim to enhance PrEP prescribing among primary care providers who 

serve Southern African American individuals at risk for acquisition of HIV disease.  
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CHAPTER 1: INTRODUCTION TO THE STUDY 

The Southern United States has consistently been disproportionately affected by 

human immunodeficiency virus (HIV) from the outset of the HIV epidemic (Drumhiller, 

Geter, Elmore, Gaul, & Sutton, 2020; Reif, Safley, McAllester, Wilson, & Whetten, 

2017). In 2017, Southern states accounted for 52% of new HIV cases annually (Centers 

for Disease Control and Prevention [CDC], 2019a; Henny & Jeffries, 2019). However, 

only 38% of the U.S. population lives in the Southern U.S. (CDC, 2019e). Eight of the 

ten states, and nine of the ten metropolitan statistical areas (MSA) in the U.S. with the 

highest rates of new HIV diagnoses, are in the Southern U.S. (CDC, 2019b). Urban areas 

in the South bear the brunt of HIV; however, the Southern U.S. sees more HIV cases in 

suburban and rural areas as compared to other similar regions of the U.S. (CDC, 2019b; 

Henny & Jeffries, 2019; Reif et al., 2017). Finally, the deep South region of the U.S., 

defined as Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, 

South Carolina, Tennessee, and Texas, has the highest HIV burden in the Southern U.S. 

and is a significant driver of the U.S. HIV epidemic (Reif et al., 2006; Reif et al., 2017; 

U.S. Census Bureau, 2016). These 10 Southern states will be the focus of this study 

because they have large populations of African Americans who are at risk of contracting 

HIV. Further, these states have large MSAs where HIV is prominent. 

 Based on the available data, in 2017, African Americans made up 53% of new 

HIV diagnoses in the Southern U.S. (CDC, 2019e; Henny & Jeffries, 2019; Reif et al., 

2017; Watson, Johnson, Zhang, & Oster, 2019). African American men who have sex 

with men (MSM), gay, and bisexual individuals accounted for six out of every ten new 

HIV infections in Southern African Americans. The number of new HIV infections in 
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African American MSM in the South is twice that of White and Hispanic/Latino MSM 

(CDC, 2019e). Among Southern women, 67% of new HIV infections were in African 

American women (CDC, 2019e; Reif et al., 2017). The rate of HIV infection, regardless 

of sexual orientation, for African American women was 15 times the rate for White 

women, and for African American males, the rate was 5.4 times that for White males 

(CDC, 2019e).   

An HIV prevention strategy that has been highly effective at reducing HIV risk in 

African Americans, when taken as prescribed, is HIV pre-exposure prophylaxis (PrEP) 

(Buchbinder, 2018; Donnell et al., 2014; Shover et al., 2019; Thomson et al., 2016). First 

approved by the U.S. Food and Drug Administration (FDA) in 2012, PrEP has emerged 

as an HIV prevention strategy for individuals who are HIV negative and may be at high-

risk for contracting the virus (Plosker, 2013; Rice et al., 2019). Individuals who have a 

high-risk for acquisition of HIV infection include MSM, serodiscordant sexual partners, 

individuals who engage in intravenous drug use (IVDU), and individuals who have 

multiple sex partners (Huerga et al., 2017; Nguyen et al., 2019).   

Need for Study 

While PrEP uptake has increased since 2012, there has not been a substantial 

decrease in HIV incidence, even in cities that demonstrate high uptake (Chan et al., 

2020). An estimated 500,000 African Americans in the U.S. have PrEP indications (Table 

1), yet only 7,000 PrEP prescriptions were filled by African Americans between 

September 2015 and August 2016 (Smith, Van Handel, & Grey 2018). During this time 

frame, 7,600 Latinos and 42,000 White individuals had PrEP prescriptions filled (Smith 

et al., 2018). States in the Southern U.S. and Washington D.C. had the highest numbers 
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of African Americans with PrEP indications between 2015 and 2016 (Chan et al., 2020; 

Smith et al., 2018). Unfortunately, emerging research shows that primary care providers 

(PCPs) are missing critical opportunities to screen for PrEP indications and prescribe 

PrEP (Edelman et al., 2020). The literature is not clear on why PCPs are not prescribing 

PrEP, however. Ensuring access to PrEP will require PCPs who are aware of PrEP, 

comfortable discussing it with their patients, and willing to prescribe the medication 

(Patel et al., 2018; Smith et al., 2018).    

Table 1 

Estimated Number of Individuals in the United States, Broken Down by Race and 

Category, with PrEP Indications Between 2015 and 2016 (Smith et al., 2018). 

Race MSM Heterosexual IVDU Percentages Totals 
Black 309,308 165,171 26,828 44% 501,307 
White 236,051 46,454 28,278 27% 310,783 
Hispanic/Latino 219,771 36,131 15,227 24% 271,129 
Other races 48,838 10,323 2,175 5% 61,336 
      
    Total 1,144,555 

 
Note. 68% of the heterosexual individuals who had PrEP indications between 2015 and 
2016 were female. 66% of these individuals were African American females.  
 

One factor that has been tied to low rates of PrEP prescribing is the “purview 

paradox,” as articulated by Krakower, Ware, Mitty, Maloney, and Mayer (2014). The 

“purview paradox” can be defined as PCPs believing that prescribing PrEP is beyond 

their scope of practice (Gallagher, 2020; Krakower et al., 2014; Mayer et al., 2020). A 

tenant of the “purview paradox” is that while HIV infectious disease providers can 

prescribe PrEP, they are relatively few compared to the number of PCPs (Gallagher, 

2020; Krakower et al., 2014). HIV infectious disease specialists may also see few HIV 

negative patients who have PrEP indications (Mayer et al., 2020). In contrast, PCPs may 
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see significant numbers of patients with PrEP indications, but they may be uncomfortable 

talking about or prescribing PrEP (Krakower et al., 2014; Silapaswan, Krakower, & 

Mayer, 2017; Gallagher, 2020; Mayer et al., 2020).     

 Other factors that may be related to low PrEP prescribing and uptake include HIV 

stigma, the cost of PrEP, a lack of PCP HIV and PrEP knowledge, concerns regarding the 

development of PrEP resistance, the potential for PrEP to increase high-risk sexual 

behaviors, poor medication adherence, the lack of time to engage in PrEP counseling and 

follow-up activities, and provider perceptions that PrEP may not have high efficacy 

(Adams & Balderson, 2016; Buchbinder, 2018; Ojikutu et al., 2018; Patal et al., 2018; 

Petroli et al., 2016; Vaughn, Dillon, & Kedia, 2018; Silapaswan et al., 2017; Tellalian, 

Maznavi, Bredeek, & Hardy, 2013;). Understanding PrEP knowledge, attitudes, 

behaviors, barriers, and facilitators to PrEP prescribing to African Americans in the 

Southern U.S. by primary care providers is a critical step to increasing PrEP uptake 

(Elopre et al., 2017).   

Theoretical Framework 

PrEP is a highly effective strategy for preventing HIV in at-risk individuals when 

taken as prescribed (Shover et al., 2019; Thompson et al., 2016). When combined with 

traditional HIV prevention approaches that emphasize HIV testing, consistent condom 

usage, and behavioral approaches, it may be possible to achieve significant reductions in 

the rate of HIV infection in African Americans (CDC, 2018; Underhill, Operario, 

Mimiage, Skeer, & Mayer, 2011). Various theories have been used to plan HIV 

prevention interventions, and several are useful in planning PrEP interventions 
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(Weinstein, Sandman, & Blalock, 2008). This study will use the Transtheoretical Stages 

of Change Model (TTM) as the guiding theoretical framework for this study.  

TTM, developed by Prochaska and DiClemente in the late 1970s, is a stage of 

change model that posits that individuals change behaviors by progressing through one of 

six stages of behavior change (Prochaska, Redding, & Evers, 2008). The difference 

between TTM and other stages of change models such as the Precaution Adoption 

Process Model (PAPM), lies in the fact that TTM focus on the decision-making processes 

that individuals use to change a behavior over time (Prochaska & DiClemente, 2005; 

Prochaska et al., 2008). Prochaska and DiClemente assumed that people do not change 

behaviors rapidly, rather, behavior change is a cyclical process (Prochaska et al., 2008). 

Further, Prochaska and DiClemente posited that individuals may move from one stage to 

the next in a linear fashion or they may regress to earlier stages of change from later 

stages (Prochaska et al., 2008).  

Six stages of change make up the TTM (Figure 1) (Prochaska et al., 2008). Stage 

1 of the TTM entails an individual not being ready to initiate a behavior change within 

six months. This individual may not be aware that there is an issue that needs to be 

changed but if they are, they may take the time to learn about the health issue. If this 

individual is aware of the need to change and decides to make a behavior change within 

the next six months, they are considered to be at stage 2. In stage 3, the individual is 

taking small steps to make a behavior change within the next 30 days. As individuals 

progress from stage 3 to stage 4, individuals have made a behavior change and are 

working on making their commitment to change more permanent. It is at this stage may 

face temptation to relapse. If an individual has successfully avoided relapse, they may 



 6 

consider themselves at stage 5. They have been in the behavior change process for more 

than six months, but it is important for them to realize that relapse is a danger. It is 

important to note that individuals may relapse (stage 6) at any stage starting with stage 2. 

Individuals may enter and exit the stages of change at any stage. Individuals who are in 

stages 3 through 5, or preparation, action, and maintenance, are most receptive to and not 

as resistant to change as individuals at stage 1 or 2 (Peterson et al., 2010).   

Table 2 

Stages of Change - Transtheoretical Model  

Stage Stage 1: 
Precontemplation 

Stage 2: 
Contemplation 

Stage 3: 
Preparation 

Stage 4: 
Action 

Stage 5: 
Maintenance 

Stage 6: 
Relapse 

Time 
in 

stage 

More than six 
months 

In the next six 
months 

In the next 
month 

Currently At least six 
months 

Any 
time 

 

Note. Adapted from “The transtheoretical model and stages of change” by J.O. 

Prochaska, C.A. Redding, & K.E. Evers (2008). Health Behavior and Health 

Education: Theory, Research, and Practice.  

TTM is also made up of several other components. These include the processes of 

change, or the covert and overt activities that one engages in to modify a behavior 

(Prochaska et al., 2008), decisional balance or the benefits versus the costs of performing 

a behavior (Burditt et al., 2009; Prochaska et al., 2008), and finally, self-efficacy or one’s 

ability to cope during stressful situations (Fernandez et al., 2016; Prochaska et al., 2008). 

Purpose of Study and Research Questions 

 The aim of this cross-sectional study is to identify factors that influence PrEP 

prescribing practices by PCPs in the Southern U.S. The survey instrument will be adapted 

from a PrEP survey administered to internal medicine residents at Johns Hopkins 
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Hospital, Johns Hopkins Bayview Medical Center, Yale School of Medicine, University 

of Washington, and the Ohio State University (Terndrup et al., 2019). The survey 

assesses self-reported knowledge, attitudes, and prescribing practices related to PrEP and 

prior PrEP training. Four research questions will guide this study: 

Research Question 1: What are the relationships between primary care provider 

personal and practice variables and the stage of adoption, using the TTM, of PrEP 

prescribing?   

Personal variables will include age, race/ethnicity, gender, and sexual orientation. 

Practice variables will include type of primary care practitioner (physician, nurse 

practitioner, or physician assistant), type of degree, state of practice, years of practice, 

practice setting (rural, suburban, or urban), whether or not the provider has heard of 

PrEP, whether or not the provider has had training on PrEP, whether or not the provider 

routinely screens African American patients for HIV, whether or not the provider 

routinely screens African American patients for PrEP need, whether or not PrEP has been 

prescribed to any African American patients, whether or not the provider has ever 

referred patients out for PrEP, whether or not the provider routinely refers patients out for 

PrEP, and whether or not African American patients are seen in the providers primary 

care practice. 

 Research Question 2: What primary care provider personal and practice 

characteristics predict prescribing or not prescribing PrEP?  

 Research Question 3: What is the relationship between the TTM decisional balance 

construct and the TTM stages of change for PrEP prescribing? 
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 The decisional balance facilitators of PrEP prescribing will consist of the following: 

PrEP training during residency, staff or providers in your clinic who are knowledgeable 

about PrEP provision, access to resources such as PrEP prescribing guidelines and 

protocols, clinic in-service PrEP training, knowledge of PrEP’s efficacy, patient 

motivation to use PrEP as prescribed, peers who prescribe PrEP, patient access to 

financial incentives that would lower the cost of PrEP, and streamlined prior 

authorization procedures.             

 Decisional balance barriers to PrEP prescribing will consist of lack of provider 

PrEP training and education, lack of clinic leadership support regarding PrEP, lack of 

PrEP usage guidelines, clinic and lab monitoring requirements, staffing time constraints 

related to HIV risk reduction and PrEP adherence counseling, lack of patient insurance 

coverage and patient out of pocket costs, low PrEP adherence by patients, HIV resistance 

developing due to PrEP, increase in risk behaviors by patients on PrEP, and insufficient 

evidence of PrEP’s efficacy.  

 Research Question 4: Are there significant interactions between personal and 

practice variables and TTM decisional balance that predict the stage of change of PrEP 

prescribing? 

Definitions of Terms 

 It is vital to define essential terms used in this study. The following terms will 

appear throughout the study:  

1. Advanced Practice Registered Nurse (APRN): This is a nurse who has earned a 

master’s degree and/or a Doctor of Nursing Practice (DNP). There are several 
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categories of APRNs but for this study, the focus will be on nurse practitioners 

who practice primary care medicine (Woo et al., 2017).  

2. HIV preexposure prophylaxis (PrEP): This is the use of TruvadaÒ or DescovyÒ 

to prevent an individual who is HIV negative from contracting HIV (Riddell, 

Amico, & Mayer, 2018).  

3. HIV specialist: An HIV specialist is any physician, Advanced Practice 

Registered Nurse (APRN), or physician assistant (PA) who is credentialed as an 

“HIV Specialist” by the American Academy of HIV Medicine; or is board 

certified or has earned a Certificate of Added Qualification in the field of HIV 

medicine by the American Board of Medical Specialties; or is board certified as 

an infectious disease practitioner (American Academy of HIV Medicine 

[AAHIVM], n.d.; Grossman, 2006; Stone, Mansourati, Poses, & Mayer, 2001). 

4. Metropolitan Statistical Area: As defined by the U.S. Office of Management 

and Budget (OMB), a metropolitan statistical area consists of at least one 

urbanized area with a population of at least 50,000 individuals (Nussle, 2008). 

5. MSM: Males who have sex with males; these are men who engage in sexual 

activities with other men irrespective of how they may sexually identify 

themselves (Young & Meyer, 2005). 

6. Physician Assistant (PA): PAs are licensed healthcare professionals who hold a 

masters and/or doctorate degree. They are able to provide patient care under the 

supervision of a licensed physician (Kerlon et al., 2016).  

7. Primary care providers: In the U.S., a primary care provider is a physician, 

nurse practitioner, or physician assistant who is usually the first contact for 
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patients who need general medical services or have an undiagnosed health 

concern (Bodenheimer, 2013). Primary care providers provide and coordinate 

healthcare (Bodenheimer, 2013).   

8. Serodiscordant: This is a mixed-status couple where one individual is HIV 

positive, and the other is HIV negative (Makwe & Giwa-Osagie, 2013).  

9. Southern United States: The U.S. Census Bureau defines the Southern U.S. as 

Delaware, Florida, Georgia, Maryland, North and South Carolina, Virginia, 

West Virginia, Alabama, Kentucky, Mississippi, Tennessee, Arkansas, 

Louisiana, Oklahoma, and Texas (U.S. Census Bureau, 2016). The states that 

will be the focus of this study include Alabama, Arkansas, Georgia, Florida, 

Louisiana, Mississippi, North and South Carolina, Tennessee, and Texas.  

Figure 1 

Map of the United States  

 

Note. The Southern U.S. is shaded in orange, yellow, and red. U.S. Census 
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Bureau (2016). Census regions and divisions of the United States. Retrieved 

from https://www2.census.gov/geo/pdfs/maps-

data/maps/reference/us_regdiv.pdf 

Summary 

PrEP is a prevention strategy that effectively reduces risk for acquisition of HIV 

infection (Baeten et al., 2013; Buchbinder, 2018). African Americans experience a 

disproportionately high burden of HIV disease. Despite the availability of PrEP, African 

Americans residing in the Southern U.S. have a low uptake of PrEP, when compared to 

other at-risk populations in the U.S. (Elopre et al., 2017). HIV in Southern U.S. African 

Americans is a significant community and public health concern. African Americans in 

the South bear a disproportionate burden of HIV infection. Thus, increasing their access 

to PrEP, combined with HIV testing, will reduce and possibly eliminate the HIV 

infection disparities between African Americans and other racial and ethnic groups in the 

Southern U.S.  

Few studies have specifically examined factors that facilitate PCP prescribing 

PrEP. Thus, this study’s results, guided by the TTM, may help to address this knowledge 

gap. This study seeks to examine PCP knowledge, attitudes, and prescribing practices 

related to PrEP and prior PrEP training and how they may be associated with the stage of 

adoption of PrEP prescribing by PCPs. The results of this study may assist PCPs and 

public health practitioners with developing programs and interventions that will help to 

reduce barriers, which hinder providers from prescribing PrEP.    
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CHAPTER 2: REVIEW OF THE LITERATURE 

According to the U.S. Centers for Disease Control and Prevention (CDC) (2019a), 

the human immunodeficiency virus (HIV) ranks number five among the top 10 critical 

public health issues facing the United States. While the rate of new HIV diagnoses was 

down for all racial and ethnic groups between 2010 and 2017, in 2018, there were 37,832 

new HIV infections in the U.S. (CDC 2016; CDC, 2019a; CDC, 2019b). Roughly 42% of 

these new infections were in African Americans. During this time frame, there were more 

than 4,000 new HIV infections in heterosexual African American women, 1,700 

infections in heterosexual African American men, and 9,807 new HIV infections in 

African American men-who-have-sex-with-men (MSM) (CDC, 2019a). At the end of 

2015, there were 468,800 African Americans living with HIV (CDC, 2016). In 2017, 

16,350 individuals died as a result of HIV-related causes. Of this number, 7,031 were 

African American (CDC, 2019a). These numbers indicate that HIV affects African 

Americans disproportionately, and the virus is a significant public health threat to African 

American communities across the U.S. (Laurencin, Murdock, Laurencin, & Christensen, 

2018).    

HIV Transmission 

 The transmission of HIV occurs when there is exposure to blood or body fluids 

containing HIV or HIV-infected cells. The three major routes of transmission are sexual 

contact, mother-to-baby transmission, and intravenous drug use (IVDU) (Shaw & Hunter, 

2012; Showa, Nyadadza, & Hove-Musekwa, 2019). The most common ways of HIV 

infection in the U.S. are vaginal or anal sex with an HIV-infected partner or sharing of 

injection drug needles with someone who is HIV positive. Male-to-female transmission 



 13 

of HIV is the most common route of transmission (Showa et al., 2019). Less common 

means of transmission include mother-to-child, being stuck by HIV-contaminated 

needles, oral sex, blood and blood product transfusions, being bitten by someone infected 

with HIV, and kissing. HIV viruses that are CCR5 tropic, that is, strains of HIV that 

infect T cells displaying the CCR5 receptor, are preferentially transmitted via all three 

primary routes for reasons that are not entirely understood (Ronen, Sharma, & 

Overbaugh, 2015; Shaw & Hunter, 2012; Showa et al., 2019). Once transmission occurs, 

viral and host markers of infection appear in the blood and plasma (Showa et al., 2019).    

African Americans and HIV in the Southern United States 

 Nationally, African Americans, adults and adolescents, account for most new HIV 

diagnoses and people living with HIV or AIDS compared to other racial and ethnic 

groups (CDC, 2019c). In 2018, African Americans made up 13% of the U.S. population 

but comprised 43% of all new HIV diagnoses in America that year (CDC, 2019c). It was 

reported that 31% of these diagnoses were in African American men, and 11% were 

among African American women (CDC, 2019c). Almost 500,000 thousand African 

Americans were living with HIV at the end of 2018 (CDC, 2019c). In the years since the 

first HIV and AIDS cases were discovered in the large urban centers along the U.S. East 

and West coasts, the burden of the epidemic for all racial and ethnic groups has shifted to 

Washington D.C. and the U.S. South (Blake, Jones Taylor, & Sowell, 2016; Sutton, Gray, 

Elmore, & Gaul, 2017).          

 The Southern U.S. now experiences the largest burden of HIV disease, while 

simultaneously lagging behind other regions of the country in its ability to provide HIV 

prevention and treatment to its residents (Tables 1 and 2) (Blake et al., 2016; CDC, 
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2019c; McManus, & Powers, Killelea, Tello-Trillo, & McQuade, 2019; Sutton et al., 

2017). The Southern U.S. accounted for roughly 51% of 37,968 new HIV diagnoses in 

the U.S. in 2018 (Table 3) (CDC, 2019c). By comparison, the Southern U.S. population 

only accounts for 37% of the entire U.S. population (CDC, 2019c). The majority of HIV 

diagnoses nationwide occur in urban areas; however, the Southern U.S. has a significant 

HIV burden in suburban and rural areas (CDC, 2019c; CDC, 2020; Reif et al., 2006; Reif 

et al., 2017).  

Table 3 

Persons Living with HIV by U.S. Geographic Region and Race, 2018  

Region African American White Hispanic/ 
Latino 

Asian Multiple races Other 

Northeast 90,762 54,699 72,151 3,288 64 152 
Midwest 53,000 47,483 14,806 1,514 41 366 
South 247,002 115,680 77,304 3,115 147 769 
West 32,230 86,261 67,056 7,243 629 1,847 

 

Table 4 

HIV Diagnoses by U.S. Geographic Region and Race, 2018  

Region African American White Hispanic/ 
Latino 

Asian Multiple races Other 

Northeast 2,233 1,228 1,730 167 167 56 
Midwest 2,320 1,679 642 148 0 99 
South 10,122 4,283 4,283 0 0 779 
West 1,355 2,259 3,163 377 0 377 

 

Table 5 

HIV Diagnoses by U.S. Geographic Region, 2018 

Region Total Number of Diagnoses Urban Suburban Rural 
Midwest 4,904 78% 15% 7% 
Northeast 5,495 92% 6% 2% 

South 19,396 76% 15% 9% 
West 7,229 88% 9% 3% 
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African Americans residing in the Southern U.S. bear the largest burden of HIV 

(McManus et al., 2019; Ransome et al., 2020; Reif et al., 2017). In 2018, African 

Americans made up 52% of new HIV diagnoses in the region while also accounting for 

58% of those living with HIV in the Southern U.S. in 2017 (CDC, 2019c). African 

American men who have sex with men (MSM), gay, and bisexual individuals accounted 

for six out of every ten new HIV infections in African Americans in the South; the 

number of new HIV infections in African American MSM in the South is twice that of 

White and Hispanic/Latino MSM (CDC, 2019e). Among Southern women, 67% of new 

HIV infections were in African American women in 2018 (CDC, 2019c). The rate of HIV 

infection for African American women was 15 times the rate for White women, and for 

African American males, the rate was 5.4 times that for White males (CDC, 2019e). 

Table 5 shows the breakdown of new HIV diagnoses in the Southern U.S. in 2017, while 

figure 2 shows the top ten states with the greatest numbers of African Americans living 

with HIV at the end of 2018. Five of the states are in the Southern U.S. 

Table 6 
 
HIV Diagnoses, Southern United States, 2017 
 

Race / Ethnicity MSM Heterosexual Women Heterosexual Men 
Black 6,218 2,584 1,204 
Hispanic / Latino 3,153 448 278 
White 3,134 543 232 
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Figure 2 

Top 10 States with the Greatest Number of African Americans Living with HIV  

 

Note. Adapted from “HIV surveillance report, 2018 (preliminary), vol. 30.” by Centers 

for Disease Control and Prevention (2019c). 

What is PrEP? 

In 2012, the FDA approved TruvadaÒ to be given prophylactically to prevent the 

transmission of HIV. Later, in 2019, the FDA approved DescovyÒ as the second HIV 

prophylactic. When taken as prescribed, TruvadaÒ reduces the risk of contracting HIV by 

sex by up to 99% and 74% from injection drug use (Anderson et al., 2012; Baeten et al., 

2012; Chan et al., 2020; Department of Health and Human Services (DHHS), 2020; 

Grant et al., 2010). By comparison, DescovyÒ reduces the risk of contracting HIV from 

sexual intercourse by up to 99.7%, and it has a better renal and bone loss safety profile 

than TruvadaÒ (Ruane et al., 2019; Thomas et al., 2019).   
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The efficacy of TruvadaÒ has been well-established. A 2007 phase III clinical 

trial, the Iniciativa Profilaxis Pre-Exposicion or iPrEx study, determined that TruvadaÒ 

could be safely administered to prevent HIV in MSM (Anderson et al., 2013; Grant et al., 

2010). iPrEx took place at 11 clinical sites in Peru, Ecuador, Brazil, South Africa, 

Thailand, and the U.S. and was designed as a double-blind, placebo-controlled study 

(Grant et al., 2010). There were 2,499 study participants; 36 individuals who took 

TruvadaÒ contracted HIV, and 64 in the control group, contracted the virus (Anderson et 

al., 2013; Grant et al., 2010). Individuals in the experimental group who took the drug 

seven days a week saw a 99% reduction in their HIV risk, while those who took 

TruvadaÒ four days per week saw a 96% reduction in HIV risk (Anderson et al., 2013).  

The majority of clinical studies of TruvadaÒ have involved MSM and transgender 

women. However, in a two-year study conducted in 2008 on 4,758 heterosexual, 

serodiscordant couples in Kenya and Uganda, 38% of the seronegative partners were 

female. The trial demonstrated a 90% reduction in HIV risk among those individuals who 

took the medication as directed each day (Baeten et al., 2012). Another 2007 study of 

1,219 HIV-negative males and females in Botswana concluded that separate statistical 

conclusions for men and women could not be ascertained, but TruvadaÒ did prevent HIV 

infection in sexually active adults (Thigpen et al., 2012). Two further 2009 to 2011 

studies conducted in Africa on 2,120 and 5,029 HIV negative women, respectively, were 

discontinued due to lack of efficacy and poor medication adherence by study participants 

(Marrazzo et al., 2015; Van Damme et al., 2012). Many of the PrEP studies that have 

involved women have been discontinued because they have not shown good efficacy or 

there was a lack of consistent usage of PrEP (Baeten et al., 2012; Marrazzo et al., 2015; 
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Van Damme et al., Thigpen et al., 2012). The reasons for this are not fully understood. 

Thus, more women need to take part in future PrEP studies to understand this 

phenomenon.  

African Americans and PrEP 

 While African Americans, particularly those who reside in the Southern U.S., 

have the highest risk of contracting HIV in the U.S., they also have the lowest PrEP 

usage rates (McManus et al., 2019; Reif et al., 2017; Sutton et al., 2017). It is difficult to 

quantify the PrEP needs for African Americans because prescription data does not often 

contain information about race and ethnicity, and as such is not readily available (Chan et 

al., 2020; McManus et al., 2019; Xie, St. Clair, Goldman, & Joyce, 2019).  

Unfortunately, current statistics on PrEP need and prescribing are difficult to 

ascertain, but the most current CDC estimates suggest that 1.14 to 1.2 million people in 

the U.S. have PrEP indications (Chan et al.; 2020; Sieglar et al., 2018; Smith, Van 

Handel, & Grey, 2018; Smith et al., 2015). In 2016, there were 77,120 PrEP users in the 

U.S., and almost 50% of these users were located in five states: Texas, Florida, 

California, New York, and Illinois. During this period, the Southern U.S. accounted for 

more than half of all new HIV diagnoses, but only 23,091 people had a PrEP prescription 

in 2016 (Sieglar et al., 2018).  

 In 2017, 61,300 individuals nationwide had an active PrEP prescription; however, 

an examination of the PrEP-to-need-ratio further illuminates the need for HIV PrEP in 

the Southern U.S. (Sieglar et al., 2018). The PrEP-to-need ratio is calculated by dividing 

the number of active PrEP prescriptions by the number of new HIV diagnoses in a 

geographic area. A higher ratio means that the region has better PrEP coverage. The 
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Northeast had a PrEP-to-need ratio of 2.9; this was the highest in the nation (Sieglar et 

al., 2018). The Midwest and West had ratios of 2.1 and 1.8, respectively. The Southern 

U.S. had the lowest PrEP-to-need ratio at 0.9 (Sieglar et al., 2018).   

 Smith et al. (2018) suggested that nationwide there were roughly 500,000 African 

Americans who had PrEP indications in 2016, compared to 26% White and 25% Latino. 

However, only 7,000 PrEP prescriptions were filled for African Americans in 2016 

(Smith et al., 2018). By comparison, White people received 42,000 PrEP prescriptions in 

2016 (Sieglar et al., 2018; Smith et al., 2018). African Americans make up nearly half of 

those who could benefit from PrEP nationwide, but the data shows that they are the least 

likely to have a prescription (Smith et al., 2018). NCHHSTP (2017) data also shows that 

African American PrEP uptake lags far behind White Americans (Figure 3).   

Figure 3 

U.S. PrEP Uptake by Race and Ethnicity, 2016  

 

Note. Adapted from “CDC Fact sheet: HIV among African Americans.” by National 

Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (2017). 
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PrEP Uptake in African Americans 

There are several potential barriers that may contribute to the disproportionately 

low PrEP uptake seen in African Americans. For example, medical distrust within the 

Black community has been a barrier to healthcare long before the HIV epidemic 

(Armstrong et al., 2007; Golemon, 2019). Unfortunately, systemic racism and the legacy 

of the Tuskegee Syphilis Experiments helped to create a lasting mistrust of U.S. 

healthcare and medical research in Black communities (Katz et al., 2008; Quinn et al., 

2019; Powell et al., 2019). Other factors that may preclude PrEP uptake in the African 

American community include a lack of understanding of HIV risk, poor healthcare 

access, HIV stigma, poverty, homophobia, and a lack of PrEP knowledge (Aaron et al., 

2018; Cahill et al., 2017; Calbrese et al., 2018; Ransome et al., 2020; Siegler et al., 2018; 

Sullivan et al., 2019).   

The research on PrEP uptake for African American MSM is mixed; however, 

most studies suggest that structural and cultural factors may play a role in the low rates of 

PrEP uptake that are seen in this group (Aaron et al., 2018; Cahill et al., 2017; Calbrese et 

al., 2018; Elopre et al., 2017; Goedel et al., 2020; Kanny et al., 2019; Siegler et al., 2018; 

Sullivan et al., 2019; Wingood et al., 2013). These factors may be due to poverty, racism, 

homophobia, and stigma (Goedel et al., 2020; Ransome et al., 2020). Additionally, while 

higher HIV risk perception is correlated with PrEP uptake, some African American MSM 

populations may have lower perceived HIV risk (Ojikutu et al., 2018). Further, cultural 

factors unique to Southern African American MSM may require specialized interventions 

to increase PrEP awareness in this population (Friedmann et al., 2009; Reif et al., 2017).  

HIV and PrEP-related stigma in the Southern U.S. may also lead to the delayed uptake of 
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PrEP (Quinn et al., 2019). Results from focus groups revealed that previous and 

anticipated negative interactions with healthcare providers, perceived homonegativity, 

and mistrust of the healthcare system alienated African American MSM and contributed 

to barriers related to accessing PrEP (Quinn et al., 2019). Structural barriers such as the 

lack of insurance and transportation, the lack of PCPs who are trained to prescribe PrEP, 

the lack of transportation, and residing in a state where Medicaid has not expanded may 

also inhibit PrEP uptake in African American MSM who reside in the Southern U.S. 

(Ransome et al., 2020; Reif et al., 2017). 

In comparison to African American MSM, African American women face similar 

barriers to PrEP uptake. A 2014 qualitative study by Goparaju et al., (2017) demonstrated 

that African American women faced several barriers to accessing PrEP. First, they were 

afraid that significant others, family, and friends might question their reasons for taking 

PrEP and suspect that they were HIV positive (Goparaju et al., 2017). In particular, 

hostile reactions from male partners was the expected outcome if these women used 

PrEP. The study participants also identified the inability to communicate with their 

healthcare providers about their sexual health and the need for PrEP as a major barrier 

(Goparaju et al., 2017). The women reported that healthcare providers rarely screened for 

HIV and STI risk, and the short amount of time that healthcare providers spent with 

patients hindered communications. Additionally, the women also identified provider 

stigma and judgment as a potential barrier to accessing PrEP (Goparaju et al., 2017). 

Finally, PrEP cost, including whether or not insurance would cover the drug and 

potentially high co-pays were the final barriers that the women identified that might keep 
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PrEP out of reach. Despite these barriers, the study participants expressed a willingness 

and determination to access PrEP (Goparaju et al., 2017). 

Few studies have examined PrEP uptake in African American transgender women 

despite the disproportionate burden of HIV in this population (Brooks et al., 2019; Poteat 

et al., 2019). Although transgender individuals are underrepresented in population and 

HIV surveillance data, some studies have estimated an HIV prevalence of between 22% 

and 50% in this population (CDC, 2019g; Herbst et al., 2008; Poteat et al., 2019). A 2019 

metanalysis by Becasen et al. estimated that 44% of African American transwomen have 

HIV. Further, around half of all African American HIV positive transgender men and 

women live in the Southern U.S. (CDC, 2019g).   

Multiple studies have shown that transgender individuals, particularly transgender 

women, face barriers to accessing PrEP (Brooks et al., 2019). These include mental 

health issues, gender-based violence, transphobia, high rates of incarceration, economic 

marginalization, and high rates of sex work (Deutsch et al., 2015; Poteat et al., 2016; 

Sevelius et al., 2016). Other barriers that hinder transgender access to PrEP include 

medical mistrust, a lack of gender-affirming healthcare, fears of side effects related to 

taking hormones and PrEP simultaneously, and the intersections of HIV stigma, 

transphobia, and sex work (Deutsch et al., 2015; Poteat et al., 2016; Sevelius et al., 2016; 

Rael et al., 2018). 

A mixed methods study conducted by Poteat et al. (2019) between 2015 and 2017 

in Baltimore, MD demonstrated that there was high knowledge regarding PrEP and its 

use in transgender African Americans; 87 percent of the study population had heard of 

PrEP. However, only 18 percent of the study population had ever taken PrEP. Seventy-
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five percent of the study population were willing to take PrEP but the primary barriers to 

accessing PrEP were HIV stigma from medical providers and concerns with PrEP 

interactions with hormone therapy (Poteat et al., 2019). 

PrEP is a highly effective HIV prevention tool that is underutilized by African 

Americans. Prescription data on the numbers of African Americans who are being 

prescribed PrEP is difficult to ascertain but numerous studies have demonstrated that 

African Americans are accessing PrEP at rates far lower than White Americans despite 

baring the greatest burden of HIV risk and HIV infection in the nation. These disparities 

highlight the need for research that examines why barriers to accessing PrEP exist as well 

as ways to remove these barriers.   

Primary Care Provider Barriers to Prescribing PrEP 

From the medical provider perspective, a lack of PrEP knowledge, the cost of 

PrEP, and issues with patient compliance are barriers that might prevent PrEP prescribing 

by PCPs (Kelly et al., 2015; Marks et al., 2017; Smith, Mendoza, Stryker, & Rose, 2016; 

Terndrup et al., 2019). Other potential barriers to PCPs prescribing PrEP may include low 

patient compliance, high-risk heterosexual sexual behavior, the development of drug 

resistance, the potential of an increase in high-risk behaviors, and poor medication 

adherence (Adams, 2016; Clement et al., 2017; Petroll et al., 2016; Liu et al., 2014; 

Tellalian et al., 2013). 

Primary Care Provider PrEP Knowledge 

While PrEP is effective at reducing the risk of HIV infection, PrEP is under 

prescribed in some parts of the U.S., particularly the Southern U.S. (Clement et al., 

2019). One of the often-cited barriers to PrEP prescribing is a lack of PCP knowledge 
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regarding what PrEP is and under what circumstances it should be prescribed. Turner, 

Roepke, Wardell, and Teitelman (2017) conducted a review to identify and synthesize the 

state of the literature regarding provider knowledge and attitudes related to prescribing 

PrEP. Turner et al. (2017) defined PrEP knowledge as information, awareness, and/or 

skills acquired through experience or education. Attitudes were defined as whether or not 

providers perceived PrEP as beneficial or harmful. Twenty-nine studies were located and 

11 were ultimately included in the review. Most of the studies were conducted between 

2006 and 2015 and the quality of the studies ranged from low to moderate.      

Studies suggest that addressing PCP knowledge and skills regarding PrEP may be 

key to increasing the rates of PCPs prescribing PrEP (Turner et al., 2017; Terndrup et al., 

2019). A 2012 study by Arnold et al. revealed significant HIV and PrEP knowledge gaps 

in PCPs. These gaps included a lack of knowledge regarding how to identify individuals 

with PrEP indications and a lack of knowledge regarding PrEP prescribing and 

monitoring guidelines (Arnold et al., 2012; Tellalian et al., 2013). In contrast, Blumenthal 

et al. (2015) and Tellalian et al. found that increased knowledge regarding identyfying 

patients with PrEP indications and knowledge of the CDC PrEP prescribing guidelines is 

associated with higher rates of PrEP prescribing and future intent to prescribe in PCPs 

and infectious disease specialists. A survey administered to general internal medicine 

physicians showed that the physicians prescribed PrEP at higher rates if they reported 

having knowledge of PrEP (Blackstock et al., 2017; Mayer et al., 2020). Finally, PCPs 

who are aware of their patients HIV risk factors has been correlated with greater patient 

awareness of PrEP (Eaton et al., 2015; Mehta et al., 2011).   
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Petroll et al. (2017) and Turner et al. (2017) found that infectious disease (ID) 

practitioners were more knowledgeable about and willing to prescribe PrEP than PCPs. 

Additionally, advanced practice nurses (APRNs) and physician assistants (PAs) were 

more likely than primary care physicians to prescribe PrEP (Turner et al., 2017). The 

most frequently identified barriers to PrEP prescribing among PCPs were limited PrEP 

knowledge and concerns about cost and insurance coverage (Petroll et al., 2017; Turner 

et al., 2017). These findings suggest that PCPs with experience caring for patients with 

HIV and prescribing antiretroviral therapy had more knowledge about PrEP and were 

more willing to prescribe it. Further, it was determined that knowledge of the CDC 

guidelines regarding PrEP prescribing influenced PrEP prescribing practices (Turner et 

al., 2017). It was concluded that the success of PrEP is linked to increased education and 

training for primary care providers.  

Southern PCP PrEP prescribing. To date, most studies examining PCP PrEP 

prescribing practices have focused on national samples. Few studies have specifically 

examined Southern PCP provider PrEP adoption behaviors (Clement et al., 2018; 

Clement et al., 2019). A 2015 online survey given to providers at a large academic 

medical center in North Carolina assessed provider knowledge about PrEP and 

prescribing practices (Clement et al., 2018). Later, an educational intervention was 

provided to 14 PCP offices in North Carolina in 2016 (Clement et al., 2018). 

115 providers initially completed the survey, with 78 reporting that they saw 

MSM patients. Of that number, only 17 had ever prescribed PrEP. 60 PCPs 

acknowledged that the lack of PrEP knowledge was the primary barrier to prescribing 

PrEP (Clement et al., 2018). When the survey was repeated after the educational 
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intervention, 79 PCPs responded (Clement et al., 2018). Of this number, 71 reported 

seeing MSM patients and 28 reported prescribing PrEP. Clement et al. (2018) found that 

PCPs who participated in the intervention were more likely to have prescribed PrEP (OR 

4.84, CI 1.77-13.21). The identified lack of PrEP knowledge in PCPs motivated an 

institution-wide educational intervention to address this issue (Clement et al., 2018). 

Ultimately, this study points to the need to continue to educate and raise PrEP awareness 

among PCPs in the Southern U.S. 

HIV Stigma and Provider Perceptions Towards PrEP  

 Social biases and HIV stigma among healthcare providers may pose a barrier to 

PrEP access (Marshall et al., 2017). Few studies have directly addressed PCP stigma as it 

relates to PrEP but a number of studies have demonstrated that healthcare provider 

stigma is an issue for individuals seeking HIV-related prevention and treatment services 

(Geter et al., 2018; Goparaju et al, 2017). While it has been documented that people 

living with HIV (PLWH) experience healthcare-related stigma, its manifestation varies 

by sociocultural and socioecological context (Marshall et al., 2017). Accordingly, it has 

been difficult to assess the depth and impact of stigma on PLWH.    

 PLWH and patients who have PrEP indications report that HIV stigma is 

prevalent in the U.S. (Goparaju et al., 2017; Zukosi et al., 2009; Sayles et al., 2007; 

Stringer et al., 2016). While recent data is difficult to locate, between 2005 and 2007, 

more than 25% of PLWH reported feeling stigmatized by their healthcare providers 

(Sayles et al., 2007; Schuster et al., 2005). Some of the behaviors that were noted in 

clinicians included double gloving, wearing protective masks and suits, and avoiding 

patient appointments (Blake et al., 2008; Sayles et al., 2007; Lindau et al., 2006; 
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Rintamaki et al., 2007). In extreme cases, healthcare providers have been reported to 

have refused to touch patients, perform physical examinations, and some patients even 

reported being denied service (Lindau et al., 2006; Rintamaki et al., 2007; Schuster et al., 

2005; Wingood et al., 2007).          

 There are only a small number of studies that have assessed HIV and PrEP-related 

stigma from the perspective of healthcare providers (Geter et al., 2018; Goparaju et al, 

2017). However, Stringer et al. (2017) conducted a cross sectional study that examined 

HIV-related stigma in 651 southern healthcare workers. Data suggested that being White, 

Protestant, working in an HIV clinic, the lack of availability of PrEP, and the perceptions 

that anti-discrimination policies would not be enforced correlated with higher levels of 

HIV-related stigma in healthcare workers. Some providers, including PCPs, have 

indicated that they are not willing to prescribe to high-risk heterosexuals and IV drug 

users (Adams & Balderson, 2016).      

While the unwillingness to prescribe to these two groups does not in and of itself 

mean that a PCP harbors stigma related to PrEP, these beliefs may hinder the 

development of relationships with patients have PrEP indications (Adams & Balderson, 

2016). Previous research suggests that the more contact that providers have with PLWH, 

the greater is the likelihood that the provider will have positive attitudes towards their 

patients (Andrewin & Chien, 2008; Feyissa et al., 2012; Rogers et al., 2014; Brown et al., 

2003). Further, research indicates that HIV training is correlated with lower levels of 

HIV-related stigma in healthcare providers and the presence and enforcement of 

institutional policies to protect PLWH is also related to a decrease in healthcare provider 

stigma (Feyissa et al., 2012; Li et al., 2007; Mayer et al., 2020).  
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Cost of PrEP 

It is unclear if the cost of PrEP, the lack of health insurance, or issues with 

obtaining prior authorization, influence provider PrEP prescribing practices. Some 

research suggests that the cost of PrEP and whether or not it is covered by health 

insurance may be factors that influence PrEP prescribing practices (Horberg & Raymond, 

2013; O’Bryne et al., 2019). According to the CDC, TruvadaÒ has an annual cost of 

$8,000 to $14,000 for individuals without insurance (CDC, 2019c). Since 2012, Gilead 

has increased the cost of TruvadaÒ by about 45% (Luthra & Gorman, 2018). While 

Gilead does waive up to $4,800, via co-pay coupons, in out-of-pocket PrEP costs for 

customers who have commercial insurance, many health plans are restricting the use of 

co-pay coupons by not allowing them to count towards patients’ deductibles (Luthra & 

Gorman, 2018; McManus et al., 2020). The overall effect of this is that patients are now 

responsible for an increasing share of their PrEP costs (O’Bryne et al., 2019).  

Another potential barrier to PrEP access is that insurance coverage under the 

Patient Protection and Affordable Care Act (PPACA) varies based on the plan. The Ryan 

White program covers HIV medication for individuals with HIV disease, as does 

Medicare Part D, but some Medicaid and private plans only started covering PrEP in 

2019 (Horberg & Raymond, 2013; Horberg, 2013; Scott & Volberding, 2019). Additional 

factors that influence the cost of PrEP include laboratory costs, provider fees, and PrEP 

training for providers (Horberg & Raymond, 2013; McManus et al., 2020; O’Bryne et al., 

2019). Horberg and Raymond (2013) posit that while the relationship between the high 

cost of PrEP and provider prescribing practices remains unclear, this is an area that is 

worthy of additional study.  
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An issue that is related to the cost of PrEP are disparities related to the need to 

have prior authorization to access PrEP. McManus et al. (2020) conducted a cross 

sectional study to determine if regional differences exist in prior authorization 

requirements for PrEP. McManus et al. (2020) examined 16,853 qualified health plans 

(QHPs) in the 2019 Affordable Care Marketplace; each plan that was studied included 

Affordable Care Act-compliant individual and small-group market plans (McManus et 

al., 2020). The census regions studied were the Northeast, West, Midwest, and the South.  

The results of this study showed that nationally, 18.9% of QHPs required prior 

authorization for PrEP. The percentage varied based on region and the Midwest and 

South had the greatest percentage of plans that required prior authorization at 13.3% and 

37.3% respectively. QHPs in the South were almost 16 times as likely to require prior 

authorization as compared to QHPs in the Northeast. The Midwest and West were only 

5.69 and 2.65 times as likely respectively (McManus et al., 2020). The reasons for these 

disparities are unknown; however, the higher rates of prior authorization for PrEP in the 

South may be a barrier to PCPs prescribing PrEP. Discriminatory QHP designs that 

mandate stringent prior authorization requirements may be a systemic barrier that 

contributes to low PrEP prescribing by PCPs in the Southern U.S. (McManus et al., 

2020).  

Theoretical Framework for Study 

 Few studies on health care provider prescribing behaviors have a sound 

theoretical foundation (Murshid & Mohaidin, 2017). Medication prescribing by 

healthcare providers is a complex phenomenon that is motivated by various factors. 

Many of the existing studies examining provider prescribing behavior examine this 
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behavior from an exploratory instead of a theoretical basis (Murshid & Mohaidin, 2017). 

Therefore, it is important to consider the use of appropriate theoretical frameworks for 

examining provider prescribing behaviors for PrEP. 

 None of the studies evaluated for this review discussed their theoretical 

underpinnings. Theoretical frameworks are useful because they can help researchers 

choose appropriate research questions, guide experimental methods, describe and 

generalize various aspects of the phenomenon under study, and identify limits to those 

generalizations (Shepherd & Suddaby, 2017). This study will make use of the 

Transtheoretical Stages of Change Model (TTM) as its guiding theoretical framework. 

The TTM has been used in a variety of community and public health interventions, 

including studies that seek to assess the intent to perform a behavior and how behavior 

change occurs.   

 TTM has emerged as a leading stages of change model that is used to explain how 

individuals change their behavior (Prochaska et al., 2008). TTM has been used to explain 

how individuals change health behaviors (Prochaska et al., 1992). For example, TTM has 

been used to describe behavior change related to smoking cessation, the adoption of 

healthy eating behaviors, and condom usage (Horwath, 1999; Pallonen et al., 2009; 

Prochaska, DiClemente, & Norcross, 1992). Researchers has consistently shown TTM’s 

ability to help decipher human behavior change processes; however, no studies were 

located that discussed healthcare provider prescribing behavior. Next, the constructs of 

the TTM model will be described. TTM consists of the following constructs: Stages of 

Change, Processes of Change, Decisional Balance, and Self Efficacy.  
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Stages of Change 

 To explain how and when individuals make a behavior change, TTM posits that 

behavior change occurs across five stages. While the stages are traditionally presented in 

a linear fashion, individuals may enter or exit the behavior change stages at any point and 

individuals may move froward or backwards by skipping stages (Prochaska, Norcross, & 

DiClemente, 1994). To successfully make a behavior change, individuals cycle through 

multiple decisions at each stage before making a final decision to change a behavior 

(Prochaska et al., 2008). Part of long-term behavior change, according to Levesque, 

Prochaska, and Prochaska (1999), involves settling on the desired behavior change and 

then making it a regular part of the individuals daily life. The five stages of change are 

defined as the following (Levesque et al., 1999): 

1. Precontemplation: Individuals have no intention to change their behavior within the 
next six months. 

2. Contemplation: Individuals plan to take action to change their behavior within the 
next six months.  

3. Preparation: Individuals plan to take action within the next 30 days to change their 
behavior and have taken steps towards this goal.  

4. Action: Individuals have changed their behaviors for less than six months.  
5. Maintenance: Individuals have maintained a behavior change for more than six 

months.  
 
Some iterations of TTM include a “Relapse” and “Termination” phase. At the 

Termination phase, individuals are successfully maintaining their behavior change and 

are 100% confident that they will not relapse (Prochaska et al., 2008). In contrast, when 

individuals relapse, the patient reverts to prior health behaviors and individuals at this 

phase may re-enter the stages of change at an earlier stage of change (Prochaska et al., 

2008). While “Relapse” and “Termination” are useful TTM constructs, they will not be 

assessed as part of this study.  
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Processes of Change 

 The TTM Processes of Change are the strategies that individuals use to progress 

through the stages of change (Nigg et al., 2011; Prochaska et al., 2008). The processes of 

change are important because they may provide a useful roadmap to guide the 

development of interventions. To date, ten processes of change have been formulated as 

seen in table 6. Research has shown that successful behavior change interventions focus 

on different processes of change at particular stages of change (Figure 4) (Nigg et al., 

2011). The use of matched processes of change and stages of change gives a special 

quality to TTM: Interventions can be designed as stage-matched behavior change 

interventions as opposed to action-oriented stage interventions (Nigg et al., 2011).  

Table 7  

Transtheoretical Model Stages of Change - Processes of Change and Their Descriptions 

Process of Change Description 
Consciousness-raising Finding information that supports a 

behavior change 
Dramatic relief Negative emotions that go along with 

unhealthy behaviors 
Environmental reevaluation Realizing the negative impact of the 

unhealthy behavior 
Social liberation Realizing that the social norms are 

changing in the direction of supporting the 
behavior change 

Self-reevaluation Realizing that behavior change is an 
important part of one’s identity 

Self-liberation Making a commitment to change 
Reinforcement management Increasing the reward for the positive 

behavior change 
Helping relationships Seeking social support to help make the 

behavior change 
Counter conditioning Substitution of healthier alternative 

behaviors and thoughts for the unhealthy 
behavior 

Stimulus control Removing reminders and cues for the 
unhealthy behavior 
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Figure 4 

TTM Stages of Change and Their Corresponding Processes of Change 

 

Note. Adapted from “The transtheoretical model and stages of change” by Prochaska, 

J.O., Redding, C.A., & Evers, K.E. (2008). In K. Glanz, B.K. Rimer, & K. Viswanath 

(Eds.), Health behavior and health education (4th ed., pp. 97-117). San Francisco, CA: 

Wiley.  

Decisional Balance 

 In addition to the stages of change and the processes of change, TTM has a 

construct, decisional balance, that helps to explain how individuals weigh the benefits 

(pros/facilitators) and costs (cons/barriers) in regard to changing a behavior (Burditt et 

al., 2009; Prochaska et al., 2008). The decisional balance construct, an outgrowth of work 

done by Janis and Mann (1977), was added to TTM in 1985 by Velicer et al. Velicer et 

al. (1985) devised a 24-item decisional balance instrument to study smoking cessation 

decision making processes across the stages of change. Research has shown that 
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decisional balance is an excellent predictor of behavior change (Fernandez et al., 2016; 

Gullette et al., 2009; Liu et al., 2018). During the early TTM stages of change, 

individuals typically perceive more cons that are associated with changing a behavior 

(Prochaska et al., 2008). In contrast, during the later TTM stages of change, individuals 

tend to perceive more pros to changing a behavior (Prochaska et al., 2008). Overall, 

changing behaviors involves individuals weighing the pros and cons (i.e., decisional 

balance) that are associated with changing a behavior and decisional balance has been 

shown to be an excellent predictor of behavior change as individuals progress through the 

different TTM stages of change (Prochaska et al., 2008).  

Self-Efficacy 

 The self-efficacy construct, adapted from Bandura’s (1982) Self-Efficacy Theory, 

refers to one’s ability to cope during stressful situations (Fernandez et al., 2016; 

Prochaska et al., 2008). The perceived self-efficacy of an individual has been shown to 

influence decision-making regarding making a behavior change, the amount of effort 

invested in making the behavior change, and the ability to maintain the behavior change 

over a long period of time (Fernandez et al., 2016). When matched to the stages of 

change, self-efficacy is found to be lowest at the pre-contemplation stage and peaks at the 

maintenance stage (Burditt et al., 2009). Self-efficacy has been found to increase in a 

linear fashion across the stages of change. Additionally, this construct has been 

experimentally shown to be an important predictor of progress through the TTM stages of 

change (Oka, 2003). Figure 5 demonstrates the relationships between the stages of 

change, processes of change, decisional balance, and self-efficacy in the TTM 

(Burkholder & Nigg, 2002). 
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Figure 5 

The Relationships Between the Stages of Change, Processes of Change, Decisional 

Balance, and Self-efficacy in the TTM 

 

Note. Adapted from “Overview of the transtheoretical model” by Burkholder, G.J., & 

Nigg, C. (2002). In P.M. Burbank & D. Riebe (Eds.), Promoting exercise and behavior 

change in older adults: Interventions with the transtheoretical model (p. 57-84). Springer.  

Limitations 

 Like all behavioral theories, TTM has its limitations. For starters, TTM does not 

address the socioeconomic contexts in which change occurs (Nigg et al., 2011). Research 

has shown that socioeconomic context is an important predictor of behavior change 

(Gaalema et al., 2017). Next, no set criteria determines a person’s stage of change and 

many of the instruments that are used to determine an individual’s stage of change are not 

always validated by empirical data (Armitage, 2009; Littell & Girvin, 2002; Paxton et al., 

2008; West, 2005). The TTM does not address the length of time that is needed for an 

individual to advance from one stage to the next (Nigg et al., 2011). Finally, TTM 

assumes that an individual’s decision making related to behavior change is a logical, 

coherent process, which is not always the case (West, 2005).  
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Summary 

 The existing literature shows that PrEP is a highly effective HIV prevention 

strategy. However, the uptake of PrEP among African Americans lags behind that of 

other U.S. at-risk groups. There are few studies that have examined PrEP prescribing 

practices among national or Southern PCPs and the studies regarding whether or not a 

lack of PrEP education and cost are barriers to PCP PrEP prescribing, are contradictory. 

Additionally, few studies have examined the role of stigma in PCP PrEP prescribing 

decisions; most studies have examined stigma in PrEP prescribing from the patient 

perspective. An interesting element of the majority of these studies is that they have not 

explicitly described the use of a theoretical framework to attempt to describe barriers to 

HIV PrEP prescribing. These gaps in the literature suggest that the current proposed 

study may fill some of the existing gaps regarding PCP PrEP prescribing practices. The 

next chapter, chapter 3, will address the research methodology, sample size, and the 

statistical procedures used to test the research hypotheses. 
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CHAPTER 3: METHODOLOGY 

Pre-exposure prophylaxis (PrEP) is a highly effective strategy to reduce the risk 

of acquiring HIV (Buchbinder, 2018). However, PrEP uptake by African Americans 

residing in the Southern U.S. is low (Chan et al., 2020). An estimated 500,000 African 

Americans have PrEP indications (Smith et al., 2018), but in the most recent year for 

which data is available, only 7,000 to 8,700 African Americans were taking PrEP (Huang 

et al., 2018). Studies have examined the factors that contribute to low PrEP uptake among 

African Americans (Aaron et al., 2018; Brooks et al., 2019; Cahill et al., 2017; Calbrese 

et al., 2018; Elopre et al., 2017; Goedel et al., 2020; Goparaju et al., 2017; Kanny et al., 

2019; Ojikutu et al., 2018; Poteat et al., 2019; Quinn et al., 2019; Ransome et al., 2020; 

Reif et al., 2017; Siegler et al., 2018; Sullivan et al., 2019). However, few studies have 

focused on the role of primary care provider (PCP) prescribing practices with regard to 

PrEP uptake in the Southern U.S. 

This cross-sectional study examined the factors that influenced the PrEP 

prescribing practices of PCPs. In this chapter, the research design and the justification for 

its use are described. The research questions and hypotheses, participant recruitment, data 

analysis, and sample size were also described. The chapter concluded with descriptions of 

the data collection procedure, human subjects’ protections, and a description of the 

survey instrument.  

Research Design and Rationale 

This cross-sectional study used a convenience sample to examine factors that 

influence the PrEP prescribing behaviors of PCPs in the Southern U.S. Further, the study 

provided a quantitative examination of the PCP personal and professional variables that 
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align with the Transtheoretical Stages of Change Model (TTM) that predict prescribing 

versus not prescribing PrEP. Next, the study provided quantitative information about 

what variables predict whether a PCP will prescribe PrEP. Finally, the study provided 

information that may validate the use of TTM as an appropriate model to use when 

assessing PCP PrEP prescribing practices. The outcome variables of interest to this study 

were the stage of adoption of PrEP prescribing and prescribing or not prescribing PrEP. 

The stages of the TTM, as they relate to PrEP prescribing are (Table 8): 

Table 8 

Stages of the TTM in Relation to PrEP Prescribing 

Stage Answer 
Pre-contemplation No and I do not intend to in the next 6 

months 
Contemplation No, but I intend to in the next 6 months 
Preparation No, but I intend to in the next 30 days 
Action Yes, I have been for less than 6 months 
Maintenance Yes, I have been for more than 6 months 

 
The key predictors of interest are PCP provider characteristics and personal variables.  

Research Questions and Hypotheses 

Research Question 1: What is the relationship between personal and practice 

variables and the stage of change of PrEP prescribing? 

H01: No relationship exists between personal and practice variables and the stage of 

change of PrEP prescribing.        

Personal variables included age, race/ethnicity, gender, and sexual orientation. 

Practice variables included type of primary care practitioner (physician, nurse 

practitioner, or physician assistant), type of degree, state of practice, years of practice, 

practice setting (rural, suburban, or urban), whether or not the provider had heard of 
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PrEP, whether or not the provider had training on PrEP, whether or not the provider 

routinely screened African American patients for HIV, whether or not the provider 

routinely screened African American patients for PrEP need, whether or not PrEP had 

been prescribed to any African American patients, whether or not the provider had ever 

referred patients out for PrEP, whether or not the provider routinely referred patients out 

for PrEP, and whether or not African American patients were seen in the provider’s 

primary care practice. 

Ha1: A relationship exists between personal and practice variables and the stage 

of change of PrEP prescribing. 

Research Question 2: Do primary care provider’s personal and practice variables 

predict prescribing or not prescribing PrEP? 

H02: Personal and practice variables do not predict prescribing or not prescribing 

PrEP. 

Ha2: Personal and practice variables do predict prescribing or not prescribing 

PrEP. 

 Research Question 3: What is the relationship between TTM decisional balance and 

the stage of change of PrEP prescribing? Decisional balance facilitators of PrEP 

prescribing included PrEP training during residency, staff or providers in the clinic who 

were knowledgeable about PrEP provision, access to PrEP prescribing guidelines and 

protocols, clinic inservice PrEP training, knowledge of PrEP’s efficacy, patient 

motivation to use PrEP as prescribed, peers who prescribed PrEP, patient access to 

financial incentives that would lower the cost of PrEP and streamlined prior authorization 

procedures.             
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 Decisional balance barriers to PrEP prescribing included lack of provider PrEP 

training and education, lack of clinic leadership support regarding PrEP, lack of PrEP 

usage guidelines, clinic and lab monitoring requirements, staffing time constraints related 

to HIV risk reduction and PrEP adherence counseling, lack of patient insurance coverage 

and patient out-of-pocket costs, low PrEP adherence by patients, HIV resistance 

developing due to PrEP, increase in risk behaviors by patients on PrEP, and insufficient 

evidence of PrEP’s efficacy.  

H03: No relationship exists between TTM decisional balance and the stage of 

change of PrEP prescribing. 

Ha3: A relationship exists between TTM decisional balance and the stage of 

change of PrEP prescribing. 

Research Question 4: Do primary care provider’s TTM decisional balance predict 

prescribing or not prescribing PrEP? 

H04: TTM decisional balance does not predict prescribing or not prescribing 

PrEP. 

 Ha4: TTM decisional balance does predict prescribing or not prescribing PrEP. 

Table 9 

Summary of Hypotheses, Statistical Tests, and Scales of Measurement 

Hypothesis Statistical 
Test 

Independent 
Variable/Scale of 
Measurement 

Dependent 
Variable/Scale of 
Measurement 

H01: There is no 
relationship between 
personal and practice 
variables and the stage 
of change of PrEP 
prescribing. 
 

Ordinal 
Logistic 
Regression 

Personal (Age/Interval 
Gender/Nominal 
Race/Ethnicity/ Nominal 
Sexual Orientation/ 
Nominal) 

Stage of Change 
of Prescribing 
PrEP/Ordinal 
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Ha1: There is a 
relationship between 
personal and practice 
variables and the stage 
of change of PrEP 
prescribing. 
 

Practice Variables (Type 
of primary care 
practitioner/Nominal 
Years of practice/Ordinal 
Practice Setting/Nominal 
Receipt of Training on 
PrEP/Nominal 
State/Nominal) 
 

H02: Personal and 
practice variables do 
not predict prescribing 
or not prescribing 
PrEP. 
 
Ha2: Personal and 
practice variables 
predict prescribing or 
not prescribing PrEP. 
 

Binary 
Logistic 
Regression 

Personal (Age/Interval 
Gender/Nominal 
Race/Ethnicity/ Nominal 
Sexual Orientation/ 
Nominal) 
Practice Variables (Type 
of primary care 
practitioner/Nominal 
Years of practice/Ordinal 
Practice Setting/Nominal 
Receipt of Training on 
PrEP/Nominal 
State/Nominal) 
 

Prescribing 
Behavior/ 
Nominal 

H03: There is no 
relationship between 
TTM decisional 
balance and the stage 
of change of PrEP 
prescribing. 
 
Ha3: There is a 
relationship between 
TTM decisional 
balance and the stage 
of change of PrEP 
prescribing. 
 

Ordinal 
Logistic 
Regression 

TTM decisional balance 
facilitators and barriers 
(Individual items/Ordinal) 

Stage of Change 
of Prescribing 
PrEP/Ordinal 

H04: TTM decisional 
balance does not 
predict prescribing or 
not prescribing PrEP. 
 
Ha4: TTM decisional 
balance does predict 
prescribing or not 
prescribing PrEP. 

Binary 
Logistic 
Regression 

TTM decisional balance 
facilitators and barriers 
(Individual items/Ordinal) 

Prescribing 
Behavior/ 
Nominal 
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Setting and Sample 

 Participants for this study consisted of PCPs who practiced in one or more of the 

following states: Alabama, Arkansas, Georgia, Florida, Louisiana, Mississippi, North and 

South Carolina, Tennessee, and Texas. According to the CDC (2019), these southern 

states have larger populations of African Americans at risk of contracting HIV. Further, 

these states have large MSAs where HIV is prominent (Reif et al., 2017; U.S. Census 

Bureau, 2016). Other inclusion criteria included: 1) being a licensed physician, nurse 

practitioner, or physician assistant, 2) practicing in a primary care area of health, and 3) 

the ability to read, write, and understand English.  

Participant Recruitment 

Participants for this study were recruited from Alabama, Arkansas, Georgia, 

Florida, Louisiana, Mississippi, North and South Carolina, Tennessee, and Texas. 

Participant recruitment used a multi-pronged approach. An online QualtricsÒ survey was 

distributed through several Facebook pages, including Paul A. Ambrose 2020-2021, 

Black Men in Medicine, Minority Medical Mentoring, MUSSON PhD Students, 

PhinishEd/FinishEdD, Texas Family Physicians, Physician Community, American 

College of Osteopathic Family Physicians, American Medical Association Change 

MedEd, and the Association of Primary Care Providers in the Americas. Physicians, 

nurse practitioners, and physician assistants have professional memberships within these 

various groups. Further, each of these groups had granted permission to post the survey. 

A.T. Still University-School of Osteopathic Medicine in Arizona (ATSU-SOMA) has 

affiliations with community health centers (CHCs) in Wichita Falls, TX and Beaufort, 

SC; and, as a current adjunct faculty member at ATSU-SOMA, the graduate student 
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researcher was given permission to disseminate the survey to the ATSU-affiliated CHCs, 

upon IRB approval from the University of Missouri and ATSU.   

External committee member, Dr. Melva Thompson-Robinson, facilitated contact 

with Ms. LaShannon Spencer, the Chief Executive Officer of the Community Health 

Centers of Arkansas. The graduate student researcher received permission to disseminate 

the research instrument to the community health centers (CHCs) in this network via 

electronic mail. Ms. Spencer also agreed to assist with the dissemination of the survey 

instrument to CHC colleagues in Louisiana, Mississippi, Alabama, and Tennessee. Dr. 

Tala Dajani, a physician and ATSU-SOMA faculty member, granted the graduate student 

researcher access to three national email listservs, including two for primary care 

physicians and one for APRNs. The Texas Nurse Practitioner Association distributed this 

study’s survey instrument to its membership via two email blasts in March and April. 

Finally, ATSU-affiliated PCPs in Florida, Georgia, and Alabama had agreed to 

disseminate the survey instrument to colleagues in those states.   

 Recruitment flyers, which contained a QR code linking participants to the survey, 

were disseminated to PCPs via word of mouth, LinkedIn, and several PCP hashtag 

communities on Twitter. A Facebook page was also developed for the study. The page 

contained a brief description of the study’s objectives and intended sample population. 

PCPs were invited to take the survey through the QualtricsÒ link that was embedded 

within the page. Finally, targeted Facebook advertising was used to promote the research 

to those Facebook pages that have members meeting the study’s demographic; and 

advertising took place for one month to maximize participant response.   
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Protection of Human Subjects 

Before conducting the study, permission was obtained from the University of 

Missouri Institutional Review Board (IRB). Steps to protect human subjects included 

administering the survey over a secured website. No participant names, email addresses, 

or birth dates were collected as part of the survey. The Internet Protocol (IP) addresses 

were stripped from the survey responses before uploading them to SPSS Version 26. The 

SPSS Version 26 database was password protected, and only the primary investigator and 

dissertation chair had access to this information.  

Participants were notified that their participation in the study was strictly 

voluntary. Other protections included notifying participants that they were free to stop 

answering survey questions at any time. The informed consent that was provided before 

the survey instrument, explained to participants that they could skip any questions they 

did not wish to answer. The contact information for the primary investigator, dissertation 

chair, and the University of Missouri IRB offices was noted on the consent page and at 

the end of the survey. 

Alpha Level and Sample size 

 The alpha level in a study is the probability of rejecting the null hypothesis under 

the assumption that the null hypothesis is true. In the social sciences, the alpha level is p 

< .05 (Brace, Kemp, & Snelgar, 2013). It is the probability of making a Type I error. 

Power Analysis for Sample Size 

 A power analysis for a logistic regression was conducted using G*Power 3.1.9.4 

(Faul, Erdfelder, Lang, & Buchner, 2007; Faul, Erdfelder, Buchner, & Lang, 2013) to 

determine the appropriate sample size for the analysis. The effect size parameter for the 
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power analysis was selected using the guidelines established by Lipsy and Hurley (1998), 

who suggested an odds ratio of 2 for a medium effect size. The power analysis revealed 

that for a medium effect size, an alpha of .05, and a power of .80, the desired sample size 

was 219. This is illustrated in figure 6. While the minimum sample size needed was 219, 

a sample of 300 was collected to minimize the effect of incomplete surveys.    

Figure 6 

A Priori Sample Size Calculation 

 

Procedures for Data Collection 

 After the University of Missouri-Columbia’s IRB approved the study, survey 

dissemination via social media and other discussed channels occurred over a seven-week 

timeframe. Each invitation to participate in the study included a sentence inviting PCPs in 

the Southern U.S. to participate in a study about HIV PrEP prescribing practices. PCPs 

were invited to click on the survey link if interested in participating.   

 Upon clicking the website that linked to the QualtricsÒ survey, participants were 

able to view the study information page, which included the informed consent. The 

informed consent explained the study’s purpose. Survey participants also saw the 
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eligibility and inclusion criteria for the study. After reading this material, participants 

were given a chance to check a box stating that they agreed to participate in the study or a 

separate check box indicating that they did not wish to participate. Those participants 

who checked “yes,” were taken to the next part of the survey that assessed whether they 

met the study inclusion criteria. The inclusion questions were as follows:  

• Do you provide consent to participate in this study? 
• Are you 18 years of age or older? 
• Are you a licensed physician, advanced practice registered nurse, of physician 

assistant? 
• Do you currently practice primary care medicine? 
• Do you practice in one or more of the following states? Check all that apply. 

__ Arkansas 
__ Alabama 
__ Georgia 
__ Florida 
__ Louisiana 
__ Mississippi 
__ North Carolina 
__ South Carolina 
__ Tennessee 
__ Texas  
__ None of the above 

If participants did not meet the inclusion criteria, they were taken to a screen that thanked 

them for their participation, and they were exited from the survey.    

Data Analysis 

 Data was analyzed using SPSS Version 26. Before analysis, the data was screened 

for missing responses, strange patterns, and inconsistencies in the data. The data was 

visually inspected and frequency distributions and summary statistics were run to detect 

outliers. To address Research Questions 1 and 3, an ordinal logistic regression was 

conducted. An ordinal logistic regression is appropriate to conduct when the aim of the 

research involves determining the relationships between multiple independent (predictor) 
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variables and a single ordinal dependent (criterion) variable (Field, 2013). In this 

analysis, the independent variables for RQ 1 included the personal variables of age, 

race/ethnicity, gender, and sexual orientation. The practice variables consisted of the type 

of primary care practitioner (i.e., physician, nurse practitioner, or physician assistant), 

years of practice, practice setting (i.e., urban, suburban, rural), state of practice, and the 

receipt of training on HIV and PrEP.           

 For RQ 3, the independent variables for TTM decisional balance facilitators of 

PrEP prescribing included PrEP training during residency (for physicians), staff or 

providers in their clinic who were knowledgeable about PrEP provision, access to 

resources such as PrEP prescribing guidelines and protocols, clinic in-service PrEP 

training, knowledge of PrEP’s efficacy, patient motivation to use PrEP as prescribed, 

peers who prescribed PrEP, patient access to financial incentives that would lower the 

cost of PrEP, and streamlined prior authorization procedures. Decisional balance barriers 

to PrEP prescribing included lack of provider PrEP training and education, lack of clinic 

leadership support regarding PrEP, lack of PrEP usage guidelines, clinic and lab 

monitoring requirements, staffing time constraints related to HIV risk reduction and PrEP 

adherence counseling, lack of patient insurance coverage and patient out-of-pocket costs, 

low PrEP adherence by patients, HIV resistance developing due to PrEP, increase in risk 

behaviors by patients on PrEP, and insufficient evidence of PrEP’s efficacy.  

 The dependent variable was the TTM stages of change. The TTM stage of change 

was an ordinal variable, with higher levels reflecting a higher stage of change. The 

significance of the overall model was assessed using the χ2 test; if this test was significant 

at an alpha level of .05, the null hypothesis was rejected. If the overall model was 
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significant, coefficients for each independent variable were examined to determine the 

relationships between the personal and practice variables, as well as the TTM stage of 

change regarding the adoption of PrEP prescribing. 

 To address Research Questions 2 and 4, binary logistic regression was conducted. 

A binary logistic regression is appropriate to conduct when the aim of the research 

involves determining the relationships between multiple independent (predictor) variables 

and a single dichotomous dependent (criterion) variable (Field, 2013; Stevens, 2009). In 

this analysis, the independent variables included the personal variables and practice 

variables and the TTM decisional balance variables used for the analysis of Research 

Questions 1 and 3, respectively. The final set of independent variables included in the 

model were determined using the forward entry (conditional) method. The dependent 

variable was whether or not the participant prescribed PrEP (prescribed or not 

prescribed). The overall model’s significance was assessed using the χ2 test; if the test 

was significant at an alpha level of .05, the null hypothesis was rejected. If the overall 

model was significant, coefficients for each independent variable were examined to 

determine what personal and practice variables and what TTM decisional balance barriers 

predicted the prescription of PrEP for questions 2 and 4. 

Before interpreting the results for each regression, multicollinearity was assessed 

by calculating variance inflation factors (VIFs). Stevens (2009) suggested that variance 

inflation factors greater than 10 indicate severe multicollinearity. If severe 

multicollinearity was detected in the regression, variables with high VIFs were removed 

from the model.  
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Descriptive statistics, to include mean and standard deviation where appropriate, 

were calculated regarding the overall sample size of the participants, sample sizes 

relating to the type of providers who completed the survey, the degree completed, age, 

gender, sexual orientation, race/ethnicity, geographic location of practice, zip code, 

number of years of practice, whether or not the provider saw African American patients, 

whether or not the provider was asked about HIV PrEP by an African American patient, 

whether or not they had referred an African American patient to an infectious disease 

doctor for PrEP, whether or not they screened their African American patients for PrEP, 

whether or not they had heard of PrEP, and whether or not they had received PrEP 

training.  

Data Collection Tool 

 This study’s survey was based on the HIV PrEP survey (Terndrup et al., 2019). 

Terndrup et al. (2019) administered the HIV PrEP survey to internal medicine residents at 

Johns Hopkins University, Yale University School of Medicine, University of 

Washington, and the Ohio State University. The instrument for this study was adapted to 

include the TTM staging algorithm. There were five screening and consent questions, one 

TTM staging question, two TTM decisional balance questions regarding barriers and 

facilitators to PrEP prescribing, and 21 questions regarding provider personal 

demographic and practice variables. Table 9 listed the predictor and outcome variables 

that were used in this study. The original survey by Terndrup et al. (2019) was based on 

previously published research that used a similar instrument developed by Blackstock et 

al. (2017) for an HIV PrEP survey of primary care physicians.  
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 The first five questions of the instrument were consent and screening questions. 

Question number two asked whether or not providers had regularly written PrEP 

prescriptions for their African American patients. This question was based on the TTM 

staging algorithm. Questions three and four asked providers to rate facilitators and 

barriers to PrEP prescribing using a five-point Likert scale. The remaining 21 questions 

were personal and practice demographic questions that assessed: 1) the provider’s 

geographic location and setting of their practice, 2) their years of practice, 3) whether 

African American patients were seen, 4) the percentage of African American patients 

who were screened for and given a prescription for PrEP, and 4) the provider’s gender, 

race/ethnicity, and sexual orientation.  

Validity and Reliability Testing 

 Dr. Joy H. Lewis, a physician and ATSU-SOMA faculty member, reviewed the 

survey for completeness and face validity. Dr. Lewis has expertise in survey design using 

the TTM model. Dr. Ebony Whisenant, another physician and ATSU-SOMA faculty 

member, has experience prescribing PrEP at her family medicine clinical practice. To 

assess for face validity, four ATSU-SOMA physician-faculty members reviewed the 

instrument for clarity and readability. Changes in wording and questionnaire length were 

made based on their feedback.  

Summary 

In this chapter, information about the methodology for this study was presented. 

The research design, target population and setting, sample size, and data analysis 

procedures were explained. Further, the eligibility criteria, human subjects’ protections, 
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and instrumentation were described. In Chapter 4, the results of this study will be 

presented.  
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CHAPTER 4: RESULTS 

The purpose of this cross-sectional study, which was guided by the 

Transtheoretical Stage of Change Model (TTM), was to examine factors that influence 

PrEP prescribing practices of primary care providers (PCPs). A total of 330 PCPs 

provided consent to participate in the online Qualtrics survey. The survey began with five 

eligibility questions:  

• Do you provide consent to participate in this study? 
• Are you 18 years of age or older 
• Are you a licensed physician, advanced practice registered nurse, of physician 

assistant? 
• Do you currently practice primary care medicine? 
• Do you practice in one or more of the following states? Check all that apply. 

__ Arkansas 
__ Alabama 
__ Georgia 
__ Florida 
__ Louisiana 
__ Mississippi 
__ North Carolina 
__ South Carolina 
__ Tennessee 
__ Texas  
__ None of the above 

Participants who did not meet these eligibility questions were thanked for their 

participation and then exited from the survey. Of the 330 participants, one hundred and 

seven respondents were removed because they did not finish all sections of the survey. 

This left a total of 223 participants in the final dataset. Among the 223 included 

participants, there was a total of 196 missing values, which was approximately 2% of the 

data. Remaining missing responses were handled using pairwise exclusion, meaning that 

each analysis included all of the participants who provided responses to all of the 

variables for that analysis; no values were replaced or imputed. 
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Participant Demographics 

The mean age of the health care providers (n=223) who participated in this study 

was 44.04 years (SD = 10.81). The majority of participants were male (57.8%), identified 

as heterosexual (80.7%), White (50.7%), and non- Hispanic (81.6%). Participants were 

mostly physicians (66.8%), and the largest proportion of participants had completed a 

medical doctor degree (n = 100, 44.8%). On average, participants had practiced primary 

care for 13.65 years (SD = 9.77). The majority of these health care providers practiced in 

Texas (52.9%), Georgia (13.5%), South Carolina (6.3%), and Arkansas (4.9%). Most 

PCPs practiced in an urban area (n = 151, 67.7%). Table 10 displays the demographic 

characteristics of the study sample. 

Table 10 

Demographic Characteristics 

Characteristic Number Percentage 
State practicing as a Primary Care Provider 

  

Arkansas 11 4.9 
Alabama 7 3.1 
Georgia 30 13.5 
Florida 10 4.5 
Louisiana 6 2.7 
Mississippi 9 4.0 
North Carolina 8 3.6 
South Carolina 14 6.3 
Tennessee 6 2.7 
Texas 118 52.9 
Multiple 3 1.3 
No response 1 0.4    

Geographic area 
  

Urban 151 67.7 
Suburban 31 13.9 
Rural 35 15.7 
No response 6 2.7    
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Gender 
  

Male 129 57.8 
Female 85 38.1 
Genderqueer/Non-conforming 4 1.8 
Transgender 2 0.9 
Prefer not to answer 2 0.9 
No response 1 0.4    

Sexual orientation 
  

Heterosexual 180 80.7 
Gay 17 7.6 
Lesbian 12 5.4 
Bisexual 4 1.8 
Other 4 1.8 
Prefer not to answer 4 1.8 
No response 2 0.9    

Race 
  

American Indian or Alaskan Native 4 1.8 
Asian 15 6.7 
Black or African American 48 21.5 
Native Hawaiian or Pacific Islander 2 0.9 
White 113 50.7 
Multiracial or multiple selections 18 8.1 
Other 4 1.8 
Prefer not to answer 19 8.5    

Hispanic 
  

Yes 38 17.0 
No 182 81.6 
No response 3 1.3    

Type of practitioner 
  

Physician 149 66.8 
Advanced Practice Registered Nurse 51 22.9 
Physician Assistant 22 9.9 
No response 1 0.4    

Highest degree completed 
  

Doctor of Osteopathic Medicine (D.O.) 49 22.0 
Medical Doctor (M.D.) 100 44.8 
Master of Science - Nursing (MSN) or equivalent 30 13.5 
Doctor of Nursing Practice (DNP) 20 9 
Master of Science - Physician Assistant (MSPA) or 
equivalent 

19 8.5 
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Doctor of Medical Science - Physician Assistant 
(DMSPA) or equivalent 

3 1.3 

No response 2 0.9 
 

Table 11 displays descriptive statistics regarding participants’ Transtheoretical 

Stages of Change ranking, and Table 12 displays descriptive statistics regarding 

participants’ characteristics of the patients served by the health care providers in this 

study. Most participants were either at the lowest stage of PrEP prescription (n = 72, 

32.3%) or the highest stage (n = 69, 30.9%). Most participants did not routinely screen 

African American patients for HIV (n = 130, 58.3%), for PrEP need (n = 149, 66.8%), 

write them PrEP prescriptions (n = 182, 82.1%), or referred them for PrEP prescriptions 

(n = 185, 83.0%). More than half of the participants indicated that they had not ever 

written a PrEP prescription for an African American patient (n = 128, 57.4%), and 70.4% 

had not received PrEP training (n = 157). However, the majority of participants were 

aware of PrEP before participating in the study (n = 181, 81.2%). The majority of 

participants indicated 50% of their patients or less were African American (n = 178, 

79.8%). 

Table 11 

TTM Stage of Change  

Characteristic Number Percentage    

Does not prescribe and does not intend to within 6 months 72 32.3 
Does not prescribe but intends to within 6 months 37 16.6 
Does not prescribe but intends to within 30 days 18 8.1 
Has prescribed for less than 6 months 27 12.1 
Has prescribed for more than 6 months 69 30.9    
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Table 12 

Patient Characteristics 

Characteristic Number Percentage    

Do you routinely screen your African American patients for HIV? 
  

Yes 92 41.3 
No 130 58.3 
No response 1 0.4    

Do you routinely screen your African American patients for PrEP need? 
  

Yes 74 33.2 
No 149 66.8    

Have you ever written a prescription for PrEP for an African American 
patient? 

  

Yes 95 42.6 
No 128 57.4    

Do you routinely write PrEP prescriptions for your African American 
patients? 

  

Yes 40 17.9 
No 183 82.1    

Have you ever referred an African American patient for a PrEP 
prescription? 

  

Yes 92 41.3 
No 130 58.3 
No response 1 0.4    

Do you routinely refer African American patients for PrEP prescriptions? 
  

Yes 36 16.1 
No 185 83.0 
No response 2 0.9    

Have you received specific training on PrEP? 
  

Yes 65 29.1 
No 157 70.4 
No response 1 0.4    

Before this survey, had you ever heard of PrEP? 
  

Yes 181 81.2 
No 41 18.4 
No response 1 0.4    
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% of patients in your practice who are African American 
  

0% 4 1.8 
1-25% 97 43.5 
26-50% 81 36.3 
51-75% 21 9.4 
76-100% 16 7.2 
No response 4 1.8    

% of patients in your practice who are White 
  

0% 3 1.3 
1-25% 51 22.9 
26-50% 76 34.1 
51-75% 53 23.8 
76-100% 34 15.2 
No response 6 2.7 

   

% of patients in your practice who are American Indian or Alaskan Native 
  

0% 68 30.5 
1-25% 101 45.3 
26-50% 2 0.9 
76-100% 1 0.4 
No response 51 22.9    

% of patients in your practice who are Hispanic 
  

0% 6 2.7 
1-25% 114 51.1 
26-50% 65 29.1 
51-75% 22 9.9 
76-100% 7 3.1 
No response 9 4.0    

% of patients in your practice who are Asian 
  

0% 32 14.3 
1-25% 160 71.7 
26-50% 10 4.5 
51-75% 1 0.4 
No response 20 9.0    

% of patients in your practice who are Native Hawaiian or Pacific Islander 
  

0% 122 54.7 
1-25% 41 18.4 
No response 60 26.9 
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Additional Analysis 

Chi-square tests of independence were conducted to determine if the stage of 

change of PrEP prescription and prescription of PrEP differed depending on the 

participant’s self-reported proportion of African American patients (dichotomized as 

“50% or less” of their patients are African American versus “more than 50%” of their 

patients are African American). Tables 13 and 14 below show the crosstabulations of 

these variables. The chi-square test for PrEP stage of change was significant, χ2(4) = 

17.27, p = .002, indicating that participants with more African American patients were 

more likely to be in a higher stage of change. The chi-square test for PrEP prescription 

was significant, χ2(1) = 16.41, p = .001, indicating that participants with more African 

American patients were more likely to have written a PrEP prescription. 

Table 13 

Crosstabulation of % of African American Patients vs. PrEP Stage of Change 

% of Patients Who are African 
American 

Stage 1 
n (row %) 

Stage 2 
n (row %) 

Stage 3 
n (row %) 

Stage 4 
n (row %) 

Stage 5 
n (row %) 

50% or less patients African 
American 

66 (36%) 33 (18%) 15 (8%) 10 (11%) 48 (26%) 

More than 50% patients African 
American 

4 (11%) 3 (8%) 3 (8%) 7 (19%) 20 (54%) 

 

Table 14 

Crosstabulation of % of African American Patients vs. PrEP Prescription 

% of Patients Who are African American Prescribed PrEP 
n (row %) 

Never prescribed PrEP 
n (row %) 

50% or less patients African American 67 (37%) 115 (63%) 
More than 50% patients African American 27 (73%) 10 (27%) 
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Facilitators and Barriers to PrEP Prescribing 

The participants rated potential facilitators and barriers in terms of their 

importance to the participants’ decisions to prescribe PrEP using a Likert scale ranging 

from 1 (not important) to 5 (extremely important). Tables 15 and 16 display means and 

standard deviations for the participants’ ratings of the facilitators and barriers. The item 

rated as most important, on average, was “lack of insurance coverage” (M = 4.70, SD = 

0.80). The item rated as least important, on average, was “clinic inservice PrEP training” 

(M = 1.83, SD = 1.30). 

Table 15 

Descriptive Statistics for Facilitators to PrEP Prescribing 

Variable M SD 
PrEP training during residency 2.35 1.57 
Staff or providers who are knowledgeable about PrEP provision 3.27 1.45 
Access to resources such as PrEP prescription guidelines and protocols 3.63 1.53 
On-site support 2.67 1.47 
Clinic inservice PrEP training 1.83 1.30 
Knowledge of PrEP's efficacy 2.85 1.70 
Patient motivation or "buy in" 4.25 1.19 
Peers who prescribe PrEP 3.18 1.66 
Patient access to financial incentives that would lower the cost of PrEP 2.77 1.51 
Streamlined insurance prior authorization procedures 4.32 1.25 

 

Table 16 

Descriptive Statistics for Barriers to PrEP Prescribing 

Variable M SD 
Lack of provider training/education regarding PrEP 4.27 1.20 
Lack of clinic leadership support regarding PrEP 3.10 1.42 
Lack of clinical guidelines/protocols for prescribing/monitoring PrEP 3.87 1.38 
Clinic and lab monitoring requirements 2.73 1.41 
Staffing time constraints 4.29 1.07 
Lack of insurance coverage and out of pocket costs for PrEP 4.70 0.08 
Likelihood of low adherence to PrEP 3.32 1.51 
Likelihood of HIV resistance developing 2.27 1.49 
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Patients may engage in riskier behavior while on PrEP 3.25 1.55 
Insufficient evidence of PrEP’s effectiveness 1.98 1.37 

 
 

Research Question 1 

Research Question 1: What is the relationship between personal and practice 

variables and the stage of change of PrEP prescribing? 

H01: There is no relationship between personal and practice variables and the 

stage of change of PrEP prescribing. Personal variables include age, gender, race, 

ethnicity, and sexual orientation. Practice variables include the type of primary care 

practitioner, years of practice, practice setting, and receipt of training on PrEP. 

Ha1: There is a relationship between personal and practice variables and the stage 

of change of PrEP prescribing. 

To address Research Question 1, an ordinal logistic regression was conducted. In 

this analysis, the independent variables were the personal variables of age, race/ethnicity, 

gender, and sexual orientation. The practice variables were the type of primary care 

practitioner (i.e., physician, nurse practitioner, or physician assistant), years of practice, 

practice setting (i.e., urban, suburban, rural), and the receipt of training on PrEP. The 

dependent variable was the stage of change of PrEP prescribing. The stage of change was 

an ordinal variable with five levels, with higher levels reflecting a stage of greater 

adoption. Multicollinearity was assessed by calculating VIFs; all VIFs were below 10, 

indicating that no severe multicollinearity was present. 

The overall model was significant, χ2(17) = 170.77, p < .001, indicating that the 

set of predictors collectively significantly predicted the stage of change. The null 

hypothesis was rejected. Table 17 displays the individual regression coefficients for the 
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model. Race was a significant predictor, such that participants who did not identify as 

White were 3.97 times more likely to be in a higher stage of change (p < .001). Setting 

was a significant predictor, such that participants who practiced in urban (OR = 8.65, p < 

.001) and suburban settings (OR = 6.14, p = .004) were more likely to be in a higher stage 

of change. Having PrEP training was a significant predictor, such that participants who 

had PrEP training were 18.41 times more likely to be in a higher stage of change (p < 

.001). 

Table 17 

Ordinal Logistic Regression Predicting PrEP Stage of Prescribing (Research Question 1) 
      95% CI OR 
Variable Estimate Std. Error Wald Sig. Odds Ratio Lower Upper 
Age -0.04 0.03 1.97 .160 0.96 0.90 1.02 
Years practicing 0.01 0.03 0.18 .670 1.01 0.95 1.08 
Male 0.61 2.10 0.09 .771 1.84 0.03 111.83 
Female 0.92 2.09 0.19 .659 2.51 0.04 150.96 
Genderqueer 1.04 2.16 0.23 .629 2.83 0.04 195.78 
Transgender -2.30 2.29 1.01 .316 0.10 0.00 8.96 
Non-White 1.38 0.35 15.40 .001* 3.97 1.99 7.89 
Hispanic -0.06 0.41 0.02 .890 0.94 0.42 2.12 
Heterosexual -0.08 1.54 0.00 .956 0.92 0.04 18.84 
Gay 2.27 1.70 1.79 .181 9.69 0.35 270.97 
Lesbian 0.45 1.60 0.08 .777 1.57 0.07 35.87 
Bisexual 0.95 1.87 0.26 .611 2.59 0.07 100.79 
Physician 0.06 0.51 0.01 .912 1.06 0.39 2.85 
Advanced PRN 0.31 0.61 0.25 .618 1.36 0.41 4.49 
Urban 2.16 0.54 16.02 .001* 8.65 3.01 24.90 
Suburban 1.82 0.63 8.22 .004 6.14 1.78 21.22 
Had PrEP training 2.91 0.41 50.19 .001* 18.41 8.22 41.22 

 
* Correlation is significant at the 0.001 level. 
 

Research Question 2 

Research Question 2: Do primary care provider’s personal and practice variables 

predict prescribing or not prescribing PrEP? 
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H02: Personal and practice variables do not predict prescribing or not prescribing 

PrEP. 

Ha2: Personal and practice variables predict prescribing or not prescribing PrEP. 

To address Research Question 2, a binary logistic regression was conducted. In 

this analysis, the independent variables were the personal variables and practice variables 

used for the analysis of Research Question 1. The final set of independent variables 

included in the model were determined using the forward entry (conditional) method. The 

dependent variable was whether or not the participant prescribed PrEP (prescribed or not 

prescribed). 

The final overall model was significant, χ2(8) = 136.34, p < .001, indicating that 

the set of predictors collectively significantly predicted the prescription of PrEP. The null 

hypothesis was rejected. Table 18 displays the individual regression coefficients for the 

final model. Race was a significant predictor, such that participants who did not identify 

as White were 5.86 times more likely to prescribe PrEP (p < .001). Sexual orientation 

was a significant predictor, such that participants who identified as gay (OR = 359.51, p = 

.002), lesbian (OR = 19.24, p = .034), and bisexual (OR = 62.75, p = .030) were more 

likely to prescribe PrEP. Setting was a significant predictor, such that participants who 

practiced in urban settings (OR = 11.36, p < .008) were more likely to prescribe PrEP. 

Having PrEP training was a significant predictor, such that participants who had PrEP 

training were 40.26 times more likely to prescribe PrEP (p < .001). 
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Table 18 

Binary Logistic Regression Predicting PrEP Prescription (Research Question 2) 
      95% CI OR 
Variable Estimate Std. Error Wald Sig. Odds Ratio Lower Upper 
Non-White 1.77 0.48 13.58 .001* 5.86 2.29 14.99 
Heterosexual 2.11 1.17 3.22 .073 8.21 0.82 81.89 
Gay 5.89 1.93 9.28 .002 359.51 8.16 15838.94 
Lesbian 2.96 1.40 4.47 .034 19.24 1.24 298.28 
Bisexual 4.14 1.90 4.74 .030 62.75 1.51 2609.31 
Urban 2.43 0.92 6.98 .008 11.36 1.87 68.95 
Suburban 1.81 1.04 3.01 .083 6.08 0.79 46.80 
Had PrEP training 3.70 0.60 37.56 .001* 40.26 12.35 131.24 

 
* Correlation is significant at the 0.001 level. 
 

Research Question 3 

Research Question 3: What is the relationship between TTM decisional balance 

and the stage of change of PrEP prescribing? 

H03: There is no relationship between TTM decisional balance and the stage of 

change of PrEP prescribing. 

Ha3: There is a relationship between TTM decisional balance and the stage of 

change of PrEP prescribing. 

To address Research Question 3, an ordinal logistic regression was conducted. In 

this analysis, the independent variables were the individual survey items asking about the 

importance of specific facilitators and barriers to PrEP prescribing (TTM decisional 

balance). The dependent variable was the stage of change of PrEP prescribing. 

Multicollinearity was assessed by calculating VIFs; all VIFs were below 10, indicating 

that no severe multicollinearity was present. 

The overall model was significant, χ2(20) = 135.78, p < .001, indicating that the 

set of predictors collectively significantly predicted the stage of change. The null 
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hypothesis was rejected. Table 19 displays the individual regression coefficients for the 

model. Access to PrEP resources (OR = 1.70, p < .001) and streamlined insurance (OR = 

1.52, p = .010) were significant positive predictors, indicating that participants who rated 

these factors as more important were more likely to be in a higher stage of change. Lack 

of insurance coverage (OR = 1.99, p = .004), lack of provider PrEP training (OR = 0.67, p 

= .020), likelihood of low adherence (OR = 0.66, p = .018), and likelihood of HIV 

resistance developing (OR = 0.64, p = .012) were significant negative predictors, 

indicating that participants who rated these factors as more important were less likely to 

be in a higher stage of change. 

Table 19 

Ordinal Logistic Regression Predicting PrEP Stage of Prescribing (Research Question 3) 
      95% CI OR 
Variable Estimate Std. 

Error 
Wald Sig. Odds 

Ratio 
Lower Upper 

PrEP training during residency -0.04 0.11 0.14 .705 0.96 0.77 1.19 
Staff or providers who are 
knowledgeable about PrEP 
provision 

0.25 0.14 3.24 .072 1.28 0.98 1.67 

Access to resources such as PrEP 
prescription guidelines and 
protocols 

0.53 0.14 14.02 .001* 1.70 1.29 2.25 

On-site support -0.02 0.12 0.03 .853 0.98 0.77 1.25 
Clinic inservice PrEP training -0.08 0.16 0.28 .597 0.92 0.68 1.25 
Knowledge of PrEP's efficacy 0.07 0.15 0.21 .650 1.07 0.80 1.44 
Patient motivation or "buy in" 0.22 0.16 1.85 .174 1.25 0.91 1.71 
Peers who prescribe PrEP 0.00 0.12 0.00 .984 1.00 0.78 1.27 
Patient access to financial 
incentives that would lower the 
cost of PrEP 

0.14 0.14 1.02 .312 1.15 0.88 1.51 

Streamlined insurance prior 
authorization procedures 

0.42 0.16 6.72 .010 1.52 1.11 2.09 

Lack of provider 
training/education regarding 
PrEP 

-0.40 0.17 5.40 .020 0.67 0.48 0.94 

Lack of clinic leadership support 
regarding PrEP 

-0.26 0.14 3.50 .061 0.77 0.59 1.01 

Lack of clinical 
guidelines/protocols for 
prescribing/monitoring PrEP 

-0.16 0.14 1.17 .279 0.86 0.65 1.13 
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Clinic and lab monitoring 
requirements 

0.06 0.15 0.15 .697 1.06 0.79 1.42 

Staffing time constraints related 
to risk reduction and PrEP 
adherence counseling 

-0.03 0.19 0.03 .853 0.97 0.67 1.39 

Lack of insurance coverage and 
out-of-pocket patient costs for 
PrEP 

0.69 0.24 8.12 .004 1.99 1.24 3.19 

Likelihood of low adherence to 
PrEP 

-0.41 0.17 5.63 .018 0.66 0.47 0.93 

Likelihood of HIV resistance 
developing 

-0.45 0.18 6.34 .012 0.64 0.45 0.90 

Patients may engage in riskier 
behavior while on PrEP 

-0.09 0.15 0.35 .554 0.91 0.68 1.23 

Insufficient evidence of PrEP's 
effectiveness 

-0.07 0.18 0.13 .715 0.94 0.66 1.33 

 
* Correlation is significant at the 0.001 level. 

Research Question 4 

Research Question 4: Does primary care provider’s TTM decisional balance 

predict prescribing or not prescribing PrEP? 

H04: TTM decisional balance does not predict prescribing or not prescribing 

PrEP. 

 Ha4: TTM decisional balance does predict prescribing or not prescribing PrEP. 

To address Research Question 4, a binary logistic regression was conducted. In 

this analysis, the independent variables were the individual survey items asking about the 

importance of specific facilitators and barriers to PrEP prescribing (TTM decisional 

balance) used in Research Question 3. The final set of independent variables included in 

the model were determined using the forward entry (conditional) method. The dependent 

variable was whether or not the participant prescribed PrEP (prescribed or not 

prescribed). 

The final overall model was significant, χ2(9) = 131.51, p < .001, indicating that 

the set of predictors collectively significantly predicted the prescription of PrEP. The null 
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hypothesis was rejected. Table 20 displays the individual regression coefficients for the 

final model. Knowledgeable staff (OR = 1.51, p = .033), access to resources (OR = 1.85, 

p = .001), patient motivation (OR = 2.19, p = .007), patient access to financial incentives 

(OR = 1.97, p < .001) were significant positive predictors, indicating that participants 

who rated these factors as more important were more likely to prescribe PrEP. Lack of 

insurance coverage (OR = 2.74, p = .002), provider training (OR = 0.43, p = .003), lack of 

clinical leadership (OR = 0.65, p = .018), likelihood of low adherence (OR = 0.53, p = 

.001), and likelihood of HIV resistance developing (OR = 0.43, p < .001) were significant 

negative predictors, indicating that participants who rated these factors as more important 

were less likely to prescribe PrEP. 

Table 20 

Binary Logistic Regression Predicting PrEP Prescription (Research Question 4) 
      95% CI OR 
Variable Estimate Std. 

Error 
Wald Sig. Odds 

Ratio 
Lower Upper 

Staff or providers who are 
knowledgeable about PrEP 
provision 

0.41 0.19 4.55 .033 1.51 1.03 2.20 

Access to resources such as PrEP 
prescription guidelines and 
protocols 

0.61 0.18 11.93 .001* 1.85 1.30 2.62 

Patient motivation or "buy in" 0.78 0.29 7.20 .007 2.19 1.24 3.88 
Patient access to financial 
incentives that would lower the 
cost of PrEP 

0.68 0.18 14.12 .001* 1.97 1.38 2.81 

Lack of provider 
training/education regarding 
PrEP 

-0.86 0.29 8.92 .003 0.43 0.24 0.75 

Lack of clinic leadership support 
regarding PrEP 

-0.43 0.18 5.57 .018 0.65 0.45 0.93 

Lack of insurance coverage and 
out-of-pocket patient costs for 
PrEP 

1.01 0.33 9.29 .002 2.74 1.43 5.24 

Likelihood of low adherence to 
PrEP 

-0.64 0.20 10.36 .001* 0.53 0.36 0.78 

Likelihood of HIV resistance 
developing 

-0.84 0.22 14.78 .001* 0.43 0.28 0.66 

 
* Correlation is significant at the 0.001 level. 
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Summary 

A series of logistic regressions were conducted on a sample of 223 primary care 

providers to answer the research questions. The results for Research Question 1 showed 

that there was a relationship between personal and practice variables and the stage of 

change of PrEP prescribing; the null hypothesis was rejected. The results for Research 

Question 2 showed that personal and practice variables predicted the prescription of 

PrEP; the null hypothesis was rejected. The results for Research Question 3 showed that 

there was a relationship between TTM decisional balance and the stage of change of 

PrEP prescribing; the null hypothesis was rejected. The results for Research Question 4 

showed that TTM decisional balance predicted the prescription of PrEP; the null 

hypothesis was rejected.          

In chapter 5, the results will be interpreted and the limitations of the study, 

implications for clinical practice, and recommendations for future research will be 

discussed.  
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CHAPTER 5: DISCUSSION, LIMITATIONS, AND CONCLUSION 

This cross-sectional study examined factors that influence PrEP prescribing by 

primary care providers (PCPs) in the Southern United States. Guided by the 

Transtheoretical Stages of Change Model (TTM), the study sought to identify what PCP 

personal and provider variables were associated with prescribing versus not prescribing 

PrEP. The TTM was used to stage providers in relationship to their desire to prescribe, or 

not prescribe, PrEP. The study also sought to determine whether or not there was a 

relationship between TTM decisional balance (i.e., barriers and facilitators), and whether 

or not a PCP’s TTM decisional balance predicted prescribing, or not prescribing PrEP. 

The average age of the participants (n=223) was 44.04 years. The majority of participants 

were White, non-Hispanic males. In this study, most PCPs practiced in Texas (52.9%), 

and the majority of the participants practiced in urban areas (67.7%). Most participants 

were physicians (66.8%) with a medical doctorate (44.8%). Finally, participants practiced 

primary care for an average of 13.65 years. 

Summary of Study 

A critical lack of PCPs who prescribe PrEP exists (Chan et al., 2020; Leech et al., 

2020). Many PCPs refer their patients to infectious disease (ID) providers or worse yet, 

they do not screen for HIV and PrEP need and thus, do not make referrals to ID providers 

(Mayer et al., 2020). The overall effect of this lack of PCP PrEP prescribing results in a 

lack of access to PrEP for their patients, particularly their African American patients. 

Some studies have shown that PCPs who have been exposed to PrEP information, either 

in medical school or residency, or through some type of training after the completion of 
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residency, are more willing to screen their patients for PrEP indications and prescribe 

PrEP (Blumenthal et al., 2015; Krakower et al., 2014).  

While PCPs lack of commitment to prescribing PrEP can be attributed to several 

factors, PCPs have most frequently identified a lack of knowledge about PrEP 

prescribing and concerns about insurance coverage for PrEP as two of the largest barriers 

to PrEP prescribing (Leech et al., 2020; Patel et al., 2018; Petroll et al., 2017). While 

research has focused on barriers and facilitators to PrEP prescribing from the patient 

perspective, few studies have examined this phenomenon from the perspective of PCPs, 

highlighting the need for such studies (Leech et al., 2020). 

The research studies that have examined PCP reluctance to prescribe PrEP have 

been constructive in that they have shed light on some of the barriers to PrEP prescribing 

by PCPs, but much remains to be discovered about why PCPs are not prescribing PrEP. 

As previously mentioned, the most frequently cited barriers to PrEP prescribing by PCPs 

are a lack of PrEP knowledge and concerns about insurance coverage. However, little is 

known about the settings (i.e., urban vs. suburban vs. rural) under which providers are 

most likely to prescribe and whether or not personal and professional factors such as race, 

age, gender, type of provider (i.e., APRN vs. physician vs. physician assistant), or 

number of years in practice influence PrEP prescribing. Additionally, many studies 

examining PrEP prescribing by PCPs have not been guided by a readily discernable 

theoretical framework.  

Findings of Study 

The findings of this study revealed that participants who had more African 

American patients in their practice were more likely to be in a higher TTM stage of 
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change regarding their desire to prescribe PrEP, and were more likely to have written a 

PrEP prescription. Further, access to PrEP resources, streamlined insurance prior 

authorization processes, working with staff who had PrEP knowledge, having PrEP 

training, and having patients who were motivated to take PrEP were significant 

facilitators of PrEP prescribing. Conversely, significant barriers to PrEP prescribing 

included a lack of provider PrEP training, lack of clinical leadership regarding PrEP, 

patients lacking insurance, and the likelihood of low patient adherence to PrEP. 

According to TTM, the decisional balance facilitators of making a behavior 

change are outweighed by the decisional balance barriers to making that change for 

individuals at lower stages of change (Gullette et al., 2009). The decisional balance for 

that individual is said to be in favor of maintaining the existing behavior. As an 

individual progresses through the TTM stages of change, the decisional balance 

facilitators of making a behavior change begin to outweigh the barriers to making the 

change. Individuals at a higher TTM stage of change would be expected to have more 

facilitators for behavior change and fewer barriers to behavior change. Conversely, 

individuals at a lower TTM stage of change would be expected to have more barriers than 

facilitators for behavior change (Liu et al., 2018). However, this study did not 

demonstrate the expected distribution of TTM decisional balance barriers and facilitators 

based on participants TTM stage of change. Participants simply answered questions 

based on what they perceived to be barriers or facilitators to PrEP prescribing, 

irrespective of wether or not they prescribed PrEP. The study did find that the most 

important barrier to PrEP prescribing was a lack of insurance coverage while the most 
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important facilitator of PrEP prescribing was patient motivation to use PrEP consistently, 

as prescribed.  

Limitations of the Study 

 The study has several limitations. First, it is geographically limited to the 

Southern U.S. and is therefore not representative of other areas of the U.S. Further, the 

study demonstrates that PrEP prescribing is more likely in urban and suburban areas in 

the Southern U.S. while rural areas did not see the same rates of PrEP prescribing in this 

study. The study used a convenience sample that was recruited from a variety of social 

media sites, email listservs, and direct email communication, thus, generalizability of the 

findings is limited. Further, the risk of exposure to COVID-19 meant that no face-to-face 

participant recruiting could be done; being able to recruit in face-to-face venues may 

have yielded a greater sample size. All data were self-reported, and this may have 

introduced bias into the study. Revision of the instrument should be considered, 

particularly the barriers and facilitator questions; these two questions may not have been 

clear to participants. Finally, the majority of participants in the study did not see large 

numbers of African American patients; this forced a change to research questions 2 and 

4. A question should have been included in the screening that asked whether or not 

participants had a patient base of 50% or greater African American patients. This may 

have yielded a sample of participants who saw more African American patients.    

Conclusion 

 Despite its limitations, this study’s findings contribute to knowledge about PCP 

PrEP prescribing practices in the Southern U.S. Few studies in the literature have focused 

on PCP understanding PrEP prescribing barriers and facilitators from the perspective of 
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the PCP (Mayer et al., 2020; Silapaswan et al., 2017). This study may provide 

information that may be used to identify PCPs who do not routinely screen their patients 

for HIV or PrEP indications so that they may be provided with additional resources to 

encourage PrEP prescribing behaviors. Findings from this study suggest that PCPs who 

are at a higher stage of change on the TTM are more likely to prescribe PrEP than those 

at lower change levels. Additionally, findings suggested that PCPs who have PrEP 

training, work with other PCPs and clinic staff who are knowledgeable about PrEP and 

have supportive clinical leadership regarding PrEP prescribing may be at higher stages of 

change on the TTM and be more willing to prescribe PrEP. Attention should be paid to 

PCP PrEP education as well as encouraging the development of clinical policies that 

support PrEP prescribing by PCPs. Information regarding patient financial incentives for 

PrEP should be provided to providers and ways to encourage PrEP adherence among 

patients should be taught to PCPs.   

In the future, this study should be repeated with the addition of a screening 

question regarding whether participants see 50% or more African American patients. This 

will help to yield a sample of PCPs who see large numbers of African American patients; 

it would then be possible to better understand the facilitators and barriers to PrEP 

prescribing for African Americans in the Southern U.S. Next, a qualitative study, using 

interviews and focus groups, should be conducted to better understand the facilitators and 

barriers to PrEP prescribing for African Americans residing in the Southern U.S. The 

results of this study may be useful in helping to support and justify PCP PrEP education 

initiatives that are designed to increase PrEP knowledge and to reduce concerns about 

PrEP’s safety.         
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A major PrEP barrier that was identified in this study was PCP concerns about a 

lack of patient insurance and the financial means to afford PrEP. It may be useful to 

provide education to PCPs regarding insurance rules and regulations regarding the 

approval of PrEP prescribing for patients but more importantly, means of streamlining 

prior authorization for PrEP should be explored. Further, misconceptions surrounding the 

development of resistance to PrEP accounts for some of the reluctance to prescribe in this 

study’s participants (Bagchi & Holzemer, 2018; Mullins et al., 2018); education should 

be provided regarding the importance of regular HIV testing for patients who are being 

prescribed PrEP. Finally, the use of TTM as a means of identifying those PCPs who do 

not screen their African American patients for HIV or PrEP indications provides an 

opportunity to future intervention research. Part of this research would need to entail who 

would be best positioned to screen PCPs using the TTM as well as determining how 

screening would take place.   
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APPENDIX A 

Email Recruitment Script 

Welcome to the Primary Care Provider PrEP Prescribing Practices: Southern United 
States Study 

 
Dear Participant, 
 
Hi. My name is Daryl Traylor and I’m a PhD candidate at the University of Missouri 
Sinclair School of Nursing and an incoming osteopathic medical student at the University 
of The Incarnate Word School of Osteopathic Medicine. I’m looking for actively licensed 
physicians, advanced practice registered nurses, and physician assistants who practice 
primary care medicine in one or more of the following states: Alabama, Arkansas, 
Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee, and 
Texas to participate in a research study! If you decide to take part, I’m asking you to 
complete one, confidential 10-12-minute Qualtrics survey. No identifying information 
will be collected. 
 
Study Purpose: I want to understand primary care provider HIV pre-exposure 
prophylaxis (PrEP) prescribing practices for African Americans residing in the Southern 
United States and I want to identify barriers to and opportunities for primary care 
provider HIV PrEP prescribing.  
 
The survey is totally confidential. No identifying information will be collected, and you 
are free to decline answering any question that you do not feel comfortable answering.  
 
Are you interested in participating? Click here to check eligibility and complete the 
survey if eligible: https://missouri.qualtrics.com/jfe/form/SV_1HRFqaZtD1ylDQp  
 
Feel free to share this email with colleagues you think might also be interested!  
 
Need more info? Email dotcf2@mail.missouri.edu or call/text: (623) 295-9081. 
 
Daryl Traylor, M.S., MPH 
University of Missouri Doctoral Student 
(623) 295-9081 
Dotcf2@mail.missouri.edu  
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APPENDIX B 

Social Media Recruitment Scripts 

Social Media Post (Facebook, LinkedIn) 
 
Hi. My name is Daryl Traylor and I’m a PhD student at the University of Missouri 
Sinclair School of Nursing. I am conducting a study that seeks to understand primary care 
provider HIV pre-exposure prophylaxis (PrEP) prescribing practices for African 
Americans residing in the Southern United States and I want to identify barriers to and 
opportunities for primary care provider HIV PrEP prescribing. 
 
I am asking you to please complete an anonymous survey that will take about 15 minutes 
to complete. The following link provides more information about eligibility. If eligible, 
would you please take a few minutes to complete this survey?  
 
Here is the link! https://missouri.qualtrics.com/jfe/form/SV_1HRFqaZtD1ylDQp 
 
I am also asking you to please distribute this survey to your colleagues. This survey may 
provide valuable insights that will allow for the development of interventions that are 
focused on encouraging PCPs to actively screen their African American patients for HIV 
and PrEP indications, as well as to prescribe PrEP. Thank you so much for your time and 
assistance! 
 
Twitter/Instagram 
 
Are you a licensed physician, APRN, or physician assistant? Do you practice primary 
care medicine? If yes, you may be eligible to participate in a study that examines PCP 
PrEP prescribing practices. For more information: 
https://missouri.qualtrics.com/jfe/form/SV_1HRFqaZtD1ylDQp 
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APPENDIX C 
 

Study Flier 
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APPENDIX D 
 

Permission to Adapt Survey Instrument 

Friday, April 30, 2021 at 23:32:28 Central Daylight Time  

 

Subject: Re: Seeking permission to use survey instrument listed in “A cross-sectonal 
survey of internal medicine resident knowledge, attitudes, behaviors, and experiences 
regarding pre-exposure prophylaxis for HIV infection”  

Date: Wednesday, February 19, 2020 at 11:12:20 AM Central Standard Time  
From: Traylor, Daryl (MU-Student) 
To: Christopher Terndrup 

Good morning Dr. Terndrup,  

Thank you for the quick response to my inquiry; I am very excited and am eager to move 
forward with my research! I will give the proper and customary aYribu9on to you and 
your team in my disserta9on. As I move through this process, I will keep you in the loop 
regarding my progress and I’ll send you a copy of my proposal a[er my commiYee 
approves it (Hopefully in April). Once the study has been concluded, I will send you a 
copy of the completed disserta9on.  

Thank you again!  

Daryl  

Daryl O. Traylor, M.S., MPH, CHES  
PhD Student | Sinclair School of Nursing University of Missouri-Columbia 
M 480-482-2741 | E dotcf2@mail.missouri.edu  

Sent from my iPhone  

Health equity for Black women can only happen if we recognize and address persistent 
biases in our health care system. We’re facing a maternal health crisis, and like any other 
crisis, it must be treated as a maYer of public health. ~ Kamala Harris  

On Feb 19, 2020, at 9:50 AM, Christopher Terndrup <terndrup@ohsu.edu> wrote:  

Hi Daryl,  

I heard back from all the key stakeholders. All is good to go! Just please be sure to cite us 
and any additional acknowledgement is appreciated.  
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Springer (via JGIM) owns the article, but it's published now so able to use as long as 
cited. Would love to see your manuscript as you prepare it! 
Thanks, and best of luck! So happy you are doing this work. 
Take care,  

Christopher Terndrup, MD Assistant Professor of Medicine  
Interim Medical Director- Internal Medicine Clinic at Marquam Hill 
Assistant Program Director for Ambulatory Medicine- Internal Medicine Residency 
Program General Internal Medicine & Geriatrics 
Oregon Health and Science University 
Pronouns: He/Him/His 
503-494-0599  

From: Traylor, Daryl (MU-Student) [daryl.traylor@mail.missouri.edu] 
Sent: Tuesday, February 18, 2020 8:13 AM 
To: Christopher Terndrup 
Subject: Re: Seeking permission to use survey instrument listed in “A cross-sectional 
survey of internal medicine resident knowledge, attitudes, behaviors, and experiences 
regarding pre-exposure prophylaxis for HIV infection”  

Thank you Dr. Terndrup, 
This is great news and I eagerly look forward to hearing from you.  

Daryl O. Traylor, M.S., MPH, PhD (student), CHES University of Missouri-Columbia 
Sinclair School of Nursing dotcf2@mail.missouri.edu  

“At the beginning of the fourth decade of the HIV epidemic, profound stigma 
and discrimination is a fact of life for those with the disease...” ~ Sean Strub, HIV 
Activist  

On Feb 18, 2020, at 10:12 AM, Christopher Terndrup <terndrup@ohsu.edu> wrote:  

Hi Daryl,  

Thanks for the update. I am fine with this but am waiting to hear back from my 
colleagues- there is an original survey from Blackstock's article, so I need to confirm with 
those authors.  

Shouldn't take too much longer- I will get back to you! -Chris 
======  

From: Traylor, Daryl (MU-Student) [daryl.traylor@mail.missouri.edu] Sent: Tuesday, 
February 18, 2020 8:11 AM 
To: cterndr1@jhmi.edu 
Cc: Christopher Terndrup  
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Subject: Seeking permission to use survey instrument listed in “A cross-sectional survey 
of internal medicine resident knowledge, attitudes, behaviors, and experiences regarding 
pre-exposure prophylaxis for HIV infection”  

Good morning Dr. Terndrup,  

My name is Daryl Traylor and I am a doctoral student at the University of Missouri 
completing a dissertation in the Sinclair School of Nursing. I am writing to ask written 
permission to use the instrument that you and your team reported using in the journal 
article, “A cross-sectional survey of internal medicine resident knowledge, attitudes, 
behaviors, and experiences regarding pre-exposure prophylaxis for HIV infection,” in my 
dissertation research study. My research study, will involve examining knowledge, 
attitudes, behaviors, and barriers to HIV PrEP prescribing for African Americans by 
primary care providers (physicians and mid-level providers) in the Southern United 
States. My research is being supervised by my dissertation chair and advisor, Dr. Maithe 
Enriquez.  

If granted permission to use your instrument, I will add one or two additional questions 
that seek to address the stage of adoption, based on the Precaution Adoption Process 
Model, of PrEP prescribing by study participants. Other than that, I will only be 
modifying the demographic questions to reflect the fact that my study population will be 
prescribers who are out of training. My dissemination plan will include emailing the 
instrument to providers using Qualtrics, posting the instrument to two Facebook groups 
that I am part of (i.e., these are physicians who are mentoring non-traditional pre-med 
students), and disseminating paper copies at several national professional conventions 
that hope to attend in the fall.  

Additionally, I would also appreciate receiving, if available, access to any supplemental 
material(s) that will help me administer the instrument and analyze the results; for 
example, (1) the test questionnaire, (2) the standard instructions for administering the 
test, and (3) scoring procedures.  

Finally, in addition to using the instrument, I also ask your permission to reproduce it in 
my dissertation appendix. The dissertation will be published in the University of Missouri 
Institutional Repository at https://mospace.umsystem.edu/xmlui/ and deposited in the 
ProQuest Dissertations & Theses database. I would like to use and reproduce your 
instrument under the following conditions:  

I will use the instrument only for my research study and will not sell or use it for any 
other purposes I will include a statement of attribution and copyright on all copies of the 
instrument. If you have a specific statement of attribution that you would like for me to 
include, please provide it in your response.  

At your request, I will send a copy of my completed research study to you upon 
completion of the study and/or provide a hyperlink to the final manuscript  
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If you do not control the copyright for these materials, I would appreciate any 
information you can provide concerning the proper person or organization I should 
contact.  

If these are acceptable terms and conditions, please indicate so by replying to me through 
e-mail at dotcf2@mail.missouri.edu.  

Kindest regards,  
Daryl O. Traylor, M.S., MPH, CHES 
Ph.D. student in Nursing & Health Innovation Sinclair Fellow 2018-2020 
S336 Sinclair School of Nursing, 
The University of Missouri-Columbia, MO 65211  
Email: dotcf2@mail.missouri.edu 

“At the beginning of the fourth decade of the HIV epidemic, profound stigma and 
discrimination is a fact of life for those with the disease...” ~ Sean Strub, HIV Activist  
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APPENDIX E 
 

Instrument 
 

 
INFORMED CONSENT 
University of Missouri Sinclair School of Nursing 
 
TITLE OF STUDY: Primary Care Provider PrEP Prescribing Practices: Southern 
United States 
  
INVESTIGATOR(S): Daryl Traylor, PhD (c). For questions or concerns about the 
study, you may contact Daryl Traylor at 480-482-0740 or via email 
dotcf2@mail.missouri.edu.   
 
Purpose of the Study 
You are invited to participate in this research study. The purpose of this research study is 
to learn about primary care provider (PCP) training experiences and knowledge, attitudes, 
and behaviors regarding prescribing HIV pre-exposure prophylaxis (“PrEP”) for African 
Americans residing in the Southern United States. This anonymous survey should take 
approximately 10 to 15 minutes to complete. 
 
Participants 
You are being asked to participate in this study because you fit these criteria: 1) You are 
a licensed and practicing physician who has completed residency training, a nurse 
practitioner, or a physician assistant 2) You practice primary care medicine 3) Your 
medical practice is located in one or more of the following states: Alabama, Arkansas, 
Georgia, Florida, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee, or 
Texas.  
  
Procedures  
If you volunteer to participate in this study, you will be asked to do the following: 
Complete an online survey using the Qualtrics platform.                           
  
Benefits of Participation  
There will be no direct benefits to you as a participant in this study. However, I hope to 
learn more about the HIV PrEP prescribing practices of primary care as they pertain to 
African Americans in the Southern United States.  I hope that the results will then be 
used to improve primary care provider HIV PrEP prescribing practices for African 
Americans residing in Southern United States.  
  
Risks of Participation  
There are minimal anticipated risks in this study. Personal questions are asked, which 
may make you feel uncomfortable.  However, the survey does not ask you to provide 
identifying information such as name, address, email address, and phone number. Your 
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answers will not be readily linked to you.  In addition, all results will be reported as a 
group.  
  
Cost/Compensation                                                                                                              
  
There will be no financial cost to you to participate in this study. The study will 
take about 10-15 minutes of your time.  
 
Confidentiality 
All information gathered in this study will be kept anonymous. As stated earlier, no 
reference will be made in written or oral materials that could link you to this study. All 
records will be stored on a password protected, encrypted hard drive for 3 years after 
completion of the study. After the storage time, the information gathered will be 
destroyed as appropriate by 
me.                                                                                                                         
  
Voluntary Participation 
Your participation in this study is voluntary. You may refuse to participate in this study 
or in any part of this study. You may withdraw at any time. You are encouraged to ask 
questions about this study at the beginning or any time during the research study.  
  
You may contact the University of Missouri Institutional Review Board (IRB) if you: 
  

• Have any questions about your rights as a study participant: 
• Want to report any problems or complaints; or 
• Feel under any pressure to take part or stay in this study. 
• The IRB is a group of people who review research studies to make sure the rights 

of participants are protected. Their phone number is (573) 882-3181. 
  
Participant Consent 
I have read the above information and agree to participate in this study.  I have been able 
to ask questions about the research study. I am at least 18 years of age.  
  
Do you consent to participate in this study? 

 Yes 
 No 

 
The next set of questions will ask you about your eligibility for this study. Thank you for 
your responses.  
 
Are you 18 years of age or older? 

Yes 
No 
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Are you a licensed physician, Advanced Practice Registered Nurse, or Physician 
Assistant? 

Yes 
No 

 
Do you currently practice primary care medicine?  

Yes 
No 

 
In which of the following states do you practice primary care medicine in? Check all that 
apply:  

Alabama 
Arkansas 
Georgia 
Florida 
Louisiana 
Mississippi 
North Carolina 
South Carolina 
Tennessee 
Texas 
None of the above 

 
Block 1 
 
PrEP stands for “Pre-Exposure Prophylaxis”, the use of any medicine to prevent a disease 
before exposure to that disease. For the purposes of this survey, the term refers to the use 
of an oral antiretroviral medication taken on a daily basis by people at high risk of 
exposure to HIV to prevent HIV infection. Truvada, a combination of two antiretroviral 
medications tenofovir disoproxil fumarate and emtricitabine, was approved for PrEP in 
2012 by the FDA and recommended in 2014 by the CDC. Descovy, a combination of 
emtricitabine and tenofovir alafenamide, was approved by the FDA in 2019. Any 
healthcare provider who is authorized to write prescriptions can write a prescription for 
PrEP. You do not have to be an HIV specialist or infectious disease specialist to write a 
prescription for PrEP.  
 

1. Do you regularly write prescriptions for PrEP for your African American patients who 
have PrEP indications? 

 
Yes, I have been for less than 6 months. 
No, but I intend to in the next 30 days. 
No, but I intend to in the next 6 months. 
No, and I do not intent to in the next 6 months. 
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Block 2 
 
Listed below are several possible facilitators of prescribing PrEP. How important is each 
of these facilitators to you in deciding whether or not to prescribe PrEP for your African 
American patients who have PrEP indications? 
 

2. How important are the following in your decision to prescribe PrEP? 
 
 1. Not 

important 
2. Slightly 
important 

3. Moderately 
important 

4. Very 
important 

5. Extremely 
important 

PrEP training 
during residency 

○ ○ ○ ○ ○ 

Staff or providers 
in your clinic who 
are knowledgeable 
about PrEP 
provision 

○ ○ ○ ○ ○ 

Access to 
resources such as 
PrEP prescription 
guidelines and 
protocols 

○ ○ ○ ○ ○ 

On-site support 
(i.e., risk reduction 
or adherence 
counselors, social 
workers) 

○ ○ ○ ○ ○ 

Clinic inservice 
PrEP training 

○ ○ ○ ○ ○ 

Knowledge of 
PrEP's efficacy 

○ ○ ○ ○ ○ 

Patient motivation 
or "buy in" to 
consistently and 
properly use PrEP 
as prescribed 

○ ○ ○ ○ ○ 

Peers who 
prescribe PrEP 

○ ○ ○ ○ ○ 

Patient access to 
financial 
incentives that 
would lower the 
cost of PrEP 

○ ○ ○ ○ ○ 

Streamlined 
insurance prior 
authorization 
procedures 

○ ○ ○ ○ ○ 
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Listed below are several possible barriers of prescribing PrEP. How important is each of 
these barriers to you in deciding whether or not to prescribe PrEP for your African 
American patients who have PrEP indications? 
 

3. How important are the following in your decision to prescribe PrEP? 
 
 1. Not 

important 
2. Slightly 
important 

3. Moderately 
important 

4. Very 
important 

5. Extremely 
important 

Lack of provider 
training/education 
regarding PrEP 

○ ○ ○ ○ ○ 

Lack of clinic 
leadership support 
regarding PrEP 

○ ○ ○ ○ ○ 

Lack of clinical 
guidelines/protocols 
for 
prescribing/monitoring 
PrEP 

○ ○ ○ ○ ○ 

Clinic and lab 
monitoring 
requirements (e.g., 
seeing patient and 
obtaining HIV tests 
and STI screening 
every 3 months; 
checking renal 
function every 6 
months) 

○ ○ ○ ○ ○ 

Staffing time 
constraints related to 
risk reduction and 
PrEP adherence 
counseling 

○ ○ ○ ○ ○ 

Lack of insurance 
coverage and out-of-
pocket patient costs 
for PrEP and related 
care (e.g., lab work) 

○ ○ ○ ○ ○ 

Likelihood of low 
adherence to PrEP 

○ ○ ○ ○ ○ 

Likelihood of HIV 
resistance developing 

○ ○ ○ ○ ○ 

Patients may engage 
in riskier behavior 
while on PrEP 

○ ○ ○ ○ ○ 

Insufficient evidence 
of PrEP's effectiveness 

○ ○ ○ ○ ○ 

 
Block 3 
 
The following questions are about your current personal and practice demographics. 
 

4. What is your age?       
 
 
 



 115 

5. What is your gender? 
 

Male 
Female 
Gender queer/Non-conforming 
Transgender 
Prefer not to answer 

 
6. With respect to sexual orientation, how do you self-identify? 

 
Heterosexual 
Gay 
Lesbian 
Bisexual 
Other 
Prefer not to answer 

 
7. With respect to race, how do you self-identify (Select all that apply)? 

 
Asian or Asian American 
Black or African American 
Native Hawaiian and Pacific Islander 
White 
Multiracial 
Other 
Prefer not to answer 

 
8. Do you identify as being Hispanic or Latino? 

 
Yes 
No 

 
9. I am a... 

 
Physician 
Advanced Practice Registered Nurse 
Physician Assistant 

 
10. What is your highest degree completed? 

 
Doctor of Osteopathic Medicine (D.O.) 
Medical Doctor (M.D.) 
Master of Science - Nursing (MSN) or equivalent 
Doctor of Nursing Practice (DNP) 
Master of Science - Physician Assistant (MSPA) or equivalent 
Doctor of Medical Science - Physician Assistant (DMSPA) or equivalent 
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11. How would you classify the geographic area you practice in? 
 

Urban - The U.S. Census Bureau defines an urban area as an area with 50,000 or more 
people. 

Suburban - The U.S. Census Bureau defines suburban areas as those areas that lie on 
the fringes of urban areas and are in easy commuting distance of urban areas. 

Rural - The U.S. Census Bureau defines a rural area as any area outside of urban and 
suburban areas with a population of 0 to 49,999 people. 
 

12. What is the zip code of your primary care practice?       
 

13. How many years have you practiced primary care healthcare?       
 

14. For each racial/ethnic category, please mark the percentage of each group that makes up 
your clinic patient population. Please give your best estimate. 

 
 African 

American 
White American 

Indian / Alaska 
Native 

Latinx Asian Native 
Hawaiian or 

Pacific 
Islander 

0% ○ ○ ○ ○ ○ ○ 
1-25% ○ ○ ○ ○ ○ ○ 
26-50% ○ ○ ○ ○ ○ ○ 
51-75% ○ ○ ○ ○ ○ ○ 
76-100% ○ ○ ○ ○ ○ ○ 

 
 

15. Do you routinely screen your African American patients for HIV? 

 
Yes 
No 

 
16. Have you ever written a prescription for PrEP for an African American patient? 

 
Yes 
No 

 
17. Do you routinely write PrEP prescriptions for your African American patients? 

 
Yes 
No 

 
 

18. Have you ever referred an African American patient for a PrEP prescription (e.g., to a 
PrEP provider or Infectious Disease / HIV clinic)?  

 
Yes 
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No 
 

19. Do you routinely refer African American patients for PrEP prescriptions (e.g., to a PrEP 
provider or Infectious Disease / HIV clinic)? 

 
Yes 
No 

 
20. Before this survey, had you ever heard of PrEP? 

 
Yes 
No 

 
21. Have you received specific training on PrEP? 

 
Yes 
No 

 
Thank you for completing this survey! 
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