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Abstract

Spatial Analysis of PrEP Access via Public Transit in Urban Areas Across Demographic
Variables and Clinic Services

By Justin Cubilo

Background:

New HIV diagnoses have declined over the past decade, but men who have sex with men
(MSM) remain disproportionately impacted by new diagnoses. Disparities persist despite
availability of oral pre-exposure prophylaxis (PrEP), with access being a major inhibitor
to uptake. While previous studies have examined issues related to access to PrEP, this
study expands on those findings by examining access to PrEP via public transportation.

Methods:

Census tract shapefiles and population weighted centroids for the cities of Washington,
DC; Atlanta, GA; and Jackson, MS were obtained from the U.S. Census Bureau.
Demographic information was collected for census tracts from the 2016 American
Community Survey (ACS), and county-level MSM estimates were obtained through a
data request to the ACS, which were assigned down to the census tract level. Information
for PrEP-prescribing clinics was obtained from the National Prevention Information
Network (NPIN). Data were imported into ArcGIS 10.6, which was used to produce
neartables of the nearest clinic to each centroid. Coordinates from these neartables were
then submitted to the Google Maps API, which determined public transit and driving
times between each centroid and its nearest clinic. These times were then used to produce
travel time maps while SAS 9.4 was used to conduct descriptive analyses using
demographic data for each census tract.

Results:

While all three cities showed little difficulty in access via car, there were several PrEP
deserts when examining access via public transportation. Suburban areas of each city
displayed more areas with transit times greater than 50 minutes to the nearest clinic, and
these areas became larger when only considering clinics with PrEP navigator services or
accepting uninsured patients. Greater numbers of census tracts with higher rates of
uninsured individuals or higher proportions of Hispanic individuals were associated with
requiring greater than 50 minutes of transit time to their nearest clinic.

Conclusions:

PrEP deserts are just as much an issue in urban areas as they have been in rural areas
when considering public transit. Structural interventions need to be taken to provide
better access to PrEP clinics via public transportation, especially for uninsured and Black
and Hispanic populations.
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Introduction
The number of new HIV diagnoses has declined between 2010 and 2015, yet
declines were not even across risk groups, with new diagnoses more prevalent in certain
groups compared to others [1]. For instance, men who have sex with men (MSM) are the
most affected, accounting for 67% of new diagnoses. Disparities also exist within the
MSM population, with African American MSM accounting for nearly 38% of all new
MSM HIV diagnoses, followed by diagnoses among Hispanic/Latino and White MSM,

which both account for approximately 28% of new diagnoses [2].

These disparities exist even though effective preventative measures are available
in the form of oral antiretroviral pre-exposure prophylaxis (PrEP), which has seen an
800% increase in prescriptions since 2012, resulting in a total of more than 77,000 PrEP
users in the United States [3]. Clinical trials have found significant associations between
the concentration of PrEP in an individual’s blood plasma and protection against HIV
acquisition, with medical efficacies of the medication in preventing HIV being greater
than 99% [4, 5]. However, even with this high level of efficacy and the substantial
increases in PrEP prescriptions seen since 2012, substantial numbers of new HIV cases
continue to be diagnosed annually, indicating that other factors related to access and

adherence to PrEP have a significant impact on HIV prevention.

Having access to a licensed physician who will conduct HIV testing and prescribe
PrEP is necessary for patients to access PrEP, but easy access to such physicians is not
always guaranteed. For one thing, not all physicians are aware of PrEP, and those
physicians that are aware may not be willing to prescribe it for a host of potential reasons,

such as concerns about medication toxicity or adherence [6]. This has led to a situation in



which PrEP-providing clinics are limited in number. One analysis examining the
distribution of PrEP-prescribing providers in the U.S. found that most states have less
than one PrEP-providing clinic per 100,000 population, indicating that patients who want

to take PrEP may not be able to do so without substantial burden [7].

In addition to the scarcity of PrEP-prescribing providers, other factors have
demonstrated effects that further limit access. For instance, race has been shown to
impact access by being significantly associated with travel time to health care and also in
provider willingness to prescribe PrEP. For instance, one study found that medical
students were less likely to prescribe PrEP to African Americans in hypothetical
scenarios due to assumptions that they would engage in more unprotected sex if
prescribed PrEP [8]. Moreover, African Americans are more likely to have to travel a
greater distance for medical care than their white counterparts even though they are

disproportionately negatively affected by new HIV diagnoses [7].

Furthermore, income, access to insurance, and education level are also related to
access to and use of medical providers. Those who lack high school or college educations
have been shown to be more likely to live in areas where PrEP access is limited and
dependent on their ability to drive longer distances [9]. Income and insurance are closely
tied together as well. PrEP unfortunately comes at a high cost for those wishing to use it
as a preventative measure against HIV, and areas with higher levels of poverty and lower
levels of insurance coverage have poor coverage of PrEP-prescribing providers, making
travel time much greater for people living in such areas since they often require clinics
that offer PrEP navigation services (i.e., services that assist PrEP-eligible individuals in

working with their insurance coverage and/or in applying to programs that assist with medication



co-payments[10]), which can be more limited in number [7, 9]. With CDC
recommendations stating that individuals should have four yearly visits with providers
for HIV testing in order to have their prescriptions refilled, many of these access issues
also make it difficult for patients to maintain in PrEP care, making the medication less

effective in preventing HIV [11].

Previous studies have examined the impact of these factors on access among
MSM at the national level based on driving time distance to care. Yet many living in
metropolitan areas do not have access to a care and instead rely on public transit systems.
Therefore, this study seeks to expand on the previous literature by investigating access to
PrEP providers among the MSM population, focusing specifically on how public transit
utilization is associated with access to PrEP in three urban areas: Jackson, MS, Atlanta,

GA, and Washington, DC.



Methods

PrEP Clinic Data

Data for PrEP-providing clinics was obtained from the CDC’s National Prevention
Information Network (NPIN)[12]. The initial dataset consisted of more than 1,800 clinics across
all 50 states and U.S. territories, which was then limited to the 87 total clinics within the regions
surrounding study assessment areas of Jackson, Atlanta, and Washington, DC. The database
dataset includes variables for whether clinics serve those without insurance or offer PrEP
financial services navigation. Information about clinics in this database is regularly verified by
research staff to ensure that it is up-to-date and that each clinic has at least one provider who is
professionally licensed to prescribe PrEP to patients and is accepting new patients. The data
related to PrEP-providing clinics obtained from the NPIN database represents clinic data that was

current as of January of 2019.

Demographic Data

Census tract level demographic data was obtained from results of the American
Community Survey (ACS) 2016 estimates (Tables B01001, B02001, B03003, B08301, B17001,
and B27001) through the IPUMS National Historical Geographic Information System (NHGIS)
site sponsored by the University of Minnesota[13]. Census data obtained for the current study
were used to determine the proportions of African-American, Hispanic, and uninsured individuals
and those living at or below the Federal poverty line within a given census tract. Additionally,
Census data related to the number of people who traveled by public transit to work was used as a
proxy to determine the number of PrEP-eligible MSM within a given Census tract that relied on
public transit. The NHGIS website provided national data for all 50 states, and these data were
cut down only to include the census tracts relevant to the cities examined in this study using R

version 3.5.3[14].



PrEP Eligibility Data

The PrEP-eligible MSM population estimates used in the present study were based on an
estimate published by Smith, Van Handel, Wolitski et al.[15], which included MSM who were 18
years or older, had HIV-negative or unknow HIV status, were in serodiscordant or
seroconcordant relationships, had one or more sexual partners in the past 12 months, and had
STIs or condomless anal intercourse in the previous 12 months. Based on their results, they
estimated that 24.7% of MSM in the United States have indications for PrEP. For the present
study, the total number of PrEP-eligible MSM determined to reside in census tracts was
determined by taking the 2016 county-level estimates for MSM and multiplying it by the estimate
from Smith et al. to limit numbers only to those with indications for PrEP. After this calculation
was made, the PrEP-eligible county-level MSM estimates were allocated to census tracts (e.g., if
a census tract had 10% of the male population for a county, 10% of the overall MSM population

was distributed to that census tract).

Geographic Data and Methods

Geographical shapefiles of the census tracts for Georgia, Mississippi, Virginia, Maryland,
and Washington, DC were downloaded from the U.S. Census website [16] in addition to data files
containing the population-weighted centroids for each census tract. These data were imported into
ArcGIS 10.6 [17] where they were then altered to contain data only for the cities examined in this
study. In order to determine which census tracts should remain for the final analyses and which
should be removed, city public transit maps were examined to determine how far out the transit
systems spread from the city centers. All census tracts falling under these transit systems were
retained for the transit time queries, as were other census tracts within the same county that fell
outside the transit system boundaries so that they could serve as a buffer to ensure that transit
times would not be left out of the final analysis. PrEP clinics were imported into ArcGIS 10.6 and

were layered onto the map with Census-provided population-weighted centroids. Using the clinic



and centroid data, a nearest neighbor analysis was performed to determine the single nearest
PrEP-providing clinic for each population-weighted centroid in ArcGIS 10.6. Driving and public
transit times between the centroid and the nearest clinic were then calculated using a Python-
based call to the Google Maps API. These data, as well as the demographic data described above,
were then joined to the census tract shapefile and displayed in a choropleth map. Census tract
queries not returning values for public transit times were removed from the final analysis since

these tracts did not have access to public transit.

Descriptive Analyses

Descriptive analyses were conducted for census tracts across each of the three cities,
examining numbers and proportions of census tracts and PrEP-eligible MSM found within certain
public transit and driving time categories (i.e., 25 minutes or less, greater than 25 minutes to 50
minutes, and greater than 50 minutes) and within tracts categorized according to proportions of
uninsured, African-American race, Hispanic ethnicity, poverty, and public transit use. SAS 9.4
[18] was used to determine appropriate cut-offs in the tables based on quartiles of the proportions
for each demographic category and to tabulate the MSM population residing within census tracts

falling within each quartile and public transit times.



Results

Initial and Final Analysis Areas

The initial analysis area consisted of 1,739 census tracts across Jackson, MS,
Atlanta, GA, and Washington, DC. Following the initial Python-based call to the Google
Maps API, it was discovered that a total of 1,365 census tracts returned travel times to
PrEP-prescribing clinics via public transit; therefore, these were the only tracts retained
for the final analysis. Figure 1, Figure 2, and Figure 3 display the initial and final census
tracts from this analysis, systems for Jackson, MS, Atlanta, GA, and Washington, DC,
respectively, as well as the PrEP-prescribing clinics present in each city, and their public
transit systems. The final analysis area in Jackson consisted of 48 census tracts, Atlanta’s

area contained 445 census tracts, and Washington, DC’s area contained 872 tracts.

Population and Clinic Distributions

A total of 1,365 census tracts were included as part of the final analysis, with 48,
445, and 872 tracts located in the Jackson, MS, Atlanta, GA, Washington, DC
metropolitan areas, respectively. Table 1 provides information about the distribution of
the PrEP-eligible MSM population in each city by demographic attributes. Marked
differences are observed across the cities in relation to how PrEP-eligible MSM are
distributed according to each demographic category considered in this study. For
instance, 1,120 (67.63%) and 34,210 (47.70%) of PrEP-eligible MSM reside in census
tracts that had >20% of the population living below the poverty line in Jackson and
Atlanta, respectively. In contrast, Washington, DC had 46,386 (54.86%) PrEP-eligible

MSM living in tracts with <10% poverty.



When considering race and ethnicity, all three cities had a greater portion of their
population living in counties with >20% of the population being African-American, with
Jackson having 1,612 (97.34%), Atlanta having 49,645 (69.22%), and Washington, DC
having 41,424 (48.99%) PrEP-eligible MSM living in such tracts. However, this pattern
was opposite when considering Hispanic ethnicity, with all three cities showing that the
vast majority of the PrEP-eligible MSM population living in tracts where the Hispanic
population made up <10% of the total population. Additionally, Jackson had 1,032
(62.32%) PrEP-eligible MSM and Atlanta had 37,284 (51.98%) PrEP-eligible MSM
residing within tracts where >20% of the population were uninsured, while 54,653
(64.64%) PrEP-eligible MSM live in tracts with <10% of the population being uninsured

in Washington, D.C.

Differences were observed in public transit use as well. For Jackson, 1,588
(95.89%) PrEP-eligible MSM were in tracts with <5% of the population using public
transit (based on use of public transit when commuting to work), with little variability for
assessment. Atlanta exhibited slightly more variability in public transit use; however,
53.89% (N = 38,833) of the PrEP-eligible population lived within tracts with <5% public
transit use. Washington, DC exhibited the greatest degree of public transit use, and in this
case 68.88% (N = 58,245) of the PrEP-eligible MSM population lived in tracts with

>20% public transit use.

In addition to examining the distribution of the PrEP-eligible MSM population
according to population demographics, the distribution of PrEP-prescribing clinics and
the services they provide was also investigated across each city (Table 2). Altogether,

there were 83 PrEP-prescribing clinics within the analytical areas across the three cities.



When considering all clinics regardless of services provided, the number of clinics
available rose as the number of PrEP-eligible MSM in a city increased, with Jackson
having 4 clinics, Atlanta having 30, and Washington, DC having 49. When clinics were
limited by services, this relationship essentially remained, though sharp decreases in the

number of available clinics were observed for both Atlanta and Washington, DC.

Driving and Transit Times for All PrEP-Prescribing Clinics

The distribution of driving and public transit times to all PrEP-prescribing clinics,
regardless of services offered, is displayed in Figure 4. In relation to driving times, each
of the three cities exhibited driving times that were predominantly less than or equal to 25
minutes, with a small number of tracts around the edge of the maps for Atlanta and
Washington, DC displaying driving times that were between 25 and 50 minutes. In
contrast, transit times for each of the tracts were more varied, with transit times in the
middle of the analysis areas exhibiting shorter transit times than those on the out edges.
The maps also show that PrEP-prescribing clinics are much more clustered in Atlanta and
Jackson, whereas they appear to be more spread out in Washington, DC. For example, in
Atlanta, while there appear to be many clinics in the city center with some spreading out

to the north, the southern portion of the metropolitan area has no clinics present.

Table 3 examines the distribution of the PrEP-eligible MSM population across
transit times and demographic characteristics in order to provide denominators for the
portion of the population found within a given transit time. In Jackson and Atlanta, the
majority of the overall population of PrEP-eligible MSM can be found in tracts exhibiting
a travel time of greater than 50 minutes on public transit, with 1,010 (60.99%) in tracts

classified as such in Jackson and 33,909 (47.28%) in tracts classified as such in Atlanta.
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This remains relatively constant across all categorizations of demographic variables, with
the majority of each demographic categorization being found within the greater than 50
minutes transit time category. The opposite situation is observed in Washington, DC,
with 46,168 (54.60%) of PrEP-eligible MSM found in tracts characterized as requiring 25
minutes or less on public transit to arrive at any nearest PrEP-prescribing clinic. The
majority was consistently found in the 25 minutes or less category across each
demographic categorization except for public transit utilization, in which the amount of
travel time appears to increase for tracts in which less than 20% of the population utilizes

public transit for their commute.

Driving and Transit Times for PrEP-Prescribing Clinics with PrEP Navigation

Services

Figure 5 displays the distribution of driving and public transit times to the nearest
PrEP-prescribing clinic with a PrEP navigator for each of the three cities examined in this
study. Driving times in this map continue to be relatively consistent, with all three maps
displaying driving times mostly less then 25 minutes to the nearest PrEP-prescribing
clinic with a PrEP navigator. However, there are slightly more tracts exhibiting driving
times between 25 and 50 minutes on the outer edges of Atlanta and Washington, DC.
When examining the distribution of transit times, large portions of the outer census tracts
of each of the cities exhibit travel times of greater than 50 minutes, with most clinics
primarily focused within the city center for all three cities. For instance, while Atlanta
and Washington, DC have some clinics in their Western and Northwestern suburbs, the

vast majority of PrEP navigator services are found within the city center.
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Denominators for transit time categories for clinics with PrEP navigator services
across the three cities and the distribution of the PrEP-eligible MSM population across
these and the other demographic categories are displayed in Table 4. Once again, for
Jackson and Atlanta, the majority of the PrEP-eligible MSM population resides within
census tracts requiring more than 50 minutes of travel time on public transit to the nearest
PrEP clinic with navigation services. In Jackson, this number increased to 1,512
(91.30%), and in Atlanta this number increased to 39,385 (56.95%). In Washington, DC,
the overall distribution of PrEP-eligible MSM across transit time categories was
relatively similar, with slightly more residing in census tracts requiring less than 25
minutes of time on public transit to get to their nearest clinic with navigator services (N =
30,908, 36.80%). When examining census tract demographics, it is apparent that the
majority of PrEP-eligible MSM live in tracts requiring greater than 50 minutes of time on
public transit regardless of how much of a given population demographic makes up the
population in a census tract. However, it appear that tracts with greater than 10% of the
population being uninsured or Hispanic have a greater proportion of their MSM
population living more than 50 minutes away from PrEP navigation services by transit in
Atlanta. In Washington, DC, the distribution of PrEP-eligible MSM is more scattered.
However, one particularly salient characteristic of this population is that as the proportion
of the population that is uninsured increases within a tract, the more MSM are found
within tracts requiring greater than 50 minutes of time on transit to the nearest PrEP
navigator services, with a majority from each demographic split showing greater than

10% uninsured within the population being in this category.
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Driving and Transit Times for PrEP-Prescribing Clinics Accepting Uninsured

Patients

Figure 6 displays the distribution of driving and transit times across the three
cities in this study while also showing the locations of the PrEP-prescribing cities in each
city that accept patients without insurance. Compared to the previous two maps, driving
times for Atlanta and Washington, DC are somewhat different, showing a greater number
of tracts with greater than 25 minutes of travel time and lower travel times around the city
centers for both and in the Western suburbs for Washington, DC. Public transit times to
outside of the city centers for each city in the study, with the exception of one of the
PrEP-prescribing clinics accepting uninsured patients are overall greater than 50 minutes
more limited and more tightly clustered in western suburbs of Washington, DC where
there is one clinic present that accepts uninsured patients. Compared to previous maps,

the number of available clinics is much

Denominator data are displayed for transit time categories across the three cities
in this study based on time to the closest clinic accepting uninsured patients in Table 5.
For all three cities, a greater proportion of the PrEP-eligible MSM population lives within
census tracts requiring greater than 50 minutes of travel time compared to other travel
time categories, with 1,491 (90.04%) MSM in Jackson, 44,188 (64.20%) MSM in
Atlanta, and 35,224 (41.80%) MSM in Washington, DC living in such a census tract.
Within census tracts that have a proportion of the population that is more than 10%
Hispanic or more than 10% uninsured, Atlanta and Washington, DC both show
increasing proportions of the PrEP-eligible MSM living in tracts requiring greater than 50

minutes of time on transit as the proportion of Hispanic or uninsured individuals increase.
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For instance, while 33.91% (N=18,462) of PrEP-eligible MSM in Washington, DC live
in a census tract with less than 10% of the population uninsured and requiring a 50-
minute transit time to a clinic, 73.22% of PrEP-eligible MSM living in a census tract with
greater than 20% of the population uninsured require over 50 minutes of transit time to a
clinic, indicating that as the uninsured rate increases, PrEP-eligible MSM in these census
tracts with higher insurance rates are more likely to have to spend more time in transit to

get to clinics they may need.

Median Travel Time by City

Finally, Table 6 displays the median travel time and interquartile range in travel
for both driving and public transit by city and clinic service. Median driving times do not
appear to differ markedly across cities for all clinics, but when PrEP-navigator services
are specified, median driving times for Atlanta (18.00 minutes, IQR = 13.00) and
Washington, DC (18.00 minutes, IQR = 11.00) appear to increase to a greater extent and
exhibit a wider spread than what is witnessed in Jackson. A similar situation occurs to a
slightly greater extent when clinics are restricted to those accepting uninsured patients,
with Atlanta’s median driving time being 23.00 minutes (IQR = 15.00) and Washington,
DC’s median driving time being 21.00 minutes (IQR = 13.00). In both cases, Jackson’s
median driving time remains lower at 12.00 minutes which likely due to the smaller area

that needs to be covered in Jackson compared to what is seen in the other two cities.

Median transit times differ across city when all clinics are considered, with
Washington, DC exhibiting the lowest median transit time, Jackson the second lowest,
and Atlanta the highest. Clinics with PrEP navigator services result in a similar, but less

pronounced pattern; however, in this instance Jackson and Atlanta switch places. When
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considering only clinics that accept uninsured patients, there is no clear difference
observed across the three cities, with all of them exhibiting median transit times close to

60 minutes.
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Discussion

This study provides both a depiction of access to PrEP providers in urban areas as
well as new methods for considering transit burden for individuals reliant on public
transportation services for obtaining care. As stated previously, few studies have
attempted to investigate the role of public transportation and access to care, and those that
have employed different methods than those used here and have had several limitations.
The present study attempts to address some of these limitations by providing a new
potential methodology that can be used for assessing access to care, specifically access to
PrEP-prescribing providers, that uses more accurate calculations of public transportation
travel time and estimates of public transit usage. In particular, previous studies have
estimated travel time on public transportation by utilizing a single speed and applying
that speed to the distance needed to travel to a given clinic, leading to arguably inaccurate
determinations of travel time via transit [19]. In contrast, the present study attempts to use
real-time estimates obtained from the Google Maps API, which finds the fastest route
through multiple public transit modalities. Using the Python code for these queries (see
Appendix) makes this methodology easily reproducible while also allowing for the
potential to put in multiple requests to Google Maps that examine transit times at
different times of day when traffic patterns differ, thus allowing for the determination of
an average travel time that is more representative of the true travel time to a given clinic.
Such methodology for investigating access to care via public transit is currently not
present in the literature and, therefore, this study makes a significant contribution to

future research in this area by providing such a method for future use.
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In addition to utilizing a new methodology for assessing access to PrEP-providing
clinics via public transit, the present study also contributes to the current literature
investigating the impact of factors such as race, ethnicity, poverty, and insurance
coverage on access to care. Previous studies have identified disparities in access to
general medical care via driving across racial and ethnic lines and among those in poverty
[9, 20]. The results of the present study further confirm these disparities, with Black and
Hispanic populations more affected by longer travel times on transit to PrEP-prescribing
clinics for the three cities examined. Additionally, poverty also appeared to be associated
with higher transit times in Atlanta and Jackson, but not in Washington, DC, which
indicates that such populations are affected when both driving and transit are taken into
account and that access needs to be significantly improved among these populations,
especially since these populations tend to see higher rates of new HIV diagnoses and

would therefore benefit from greater access to PrEP-prescribing providers.

PrEP deserts (considered to be regions in which travel to the nearest PrEP-
prescribing provder takes greater than 25 minutes in the present study) have also been
examined in previous studies, which have found that rural areas and MSM living in the
southern United States tend to have the highest proportion of PrEP deserts when
considering access by car. The present study adds to these findings by showing that even
urban areas that have high levels of access by car can have PrEP deserts for those who
are reliant upon public transit. The cities in this study were chosen based on the degree to
which their public transit systems have been developed. The Washington, DC transit
system is highly developed, having the second largest rail system and sixth largest bus

system in the United States, and it extends over three states. In contrast, the Jackson
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transit system is much smaller with a more limited number or routes that primarily serve
the downtown portion of Jackson. Atlanta falls in between these two cities. While it has a
developed bus and rail system, its system only provides services to two of its regions,
with larger suburbs found in Gwinnett and Cobb counties required to develop their own
bus systems that can connect their citizens to the city, which some have argued is a result
of opposition to desegregation. Results across these three transit systems showed that
when access to any PrEP-prescribing clinic is considered, those reliant on public transit
for access can potentially face extensive barriers to access even within an urban area
since the number of PrEP deserts markedly increases when comparing transit access to
driving access. Additionally, the analyses here show that considering access in general is
not enough and that considering specific services is perhaps a more useful method for
determining the level of access that people have to these clinics. While general access to
clinics, regardless of their services, provided a more favorable picture of access to PrEP-
prescribing providers, the truth remains that many people are limited to finding PrEP-
prescribing clinics with the proper services for their situation, especially those who are
uninsured or who live in poverty. When considering only clinics that provide PrEP
navigator services or that see the uninsured, significant impacts on time to care were
observed, which can have extensive impacts on PrEP initiation and adherence. In
particular, those who are uninsured are more proportionately affected by longer travel
times on transit to PrEP-prescribing clinics that will accept them as patients in their
practice (even in Washington, DC where the public transit system is most developed),
signaling that there is a higher need for clinics accepting uninsured patients and that more

of these clinics are needed in areas where there are potentially higher numbers of
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uninsured MSM. This also suggests that even highly developed public transit systems

cannot necessarily overcome issues related to access to specific services.

Limitations

The present study has several limitations that need to be considered when
interpreting the results. First of all, MSM estimates were only available at the county
level. Therefore, it was assumed that the distribution of MSM county level estimates
across census tracts would be similar to the distribution of overall male county-level
estimates across census tracts. This may have resulted in certain tracts having far larger
or smaller numbers of MSM than is actually the case. Additionally, travel time estimates
for this study were based on a single point estimate based on where the greatest numbers
of people live within a census tract. While using this point as the only origin in a given
census tract may provide an adequate estimate of travel time for the population within
that tract, it is by no means representative of the reality that people face, and it does not
adequately capture the variability in travel times that would be found if all potential
origin points were mapped and tested. Although using every possible origin point is not
feasible in a study like this, it may be worthwhile to consider testing multiple origin
points within a census tract to get a potentially more accurate overall estimate that better
accounts for variability in future iterations of this work. Furthermore, classifying census
tracts on public transit reliance was based solely on ACS data indicating the number of
people who use public transit on their commutes to work. While this may give a general
estimate of census tracts where people rely more heavily on public transit, there are other
factors that may influence whether transit would be used for visiting a healthcare

provider. For instance, an individual may use public transit to commute to work in the
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morning, but may use a car for other tasks. Additionally, some individuals may have less
consistent access to a car but might be able to use one for a visit to a healthcare provider
when they have an appointment. Finally, one last limitation regarding transit reliance is
that it was assumed that the percentage of people using transit within a given census tract
would be representative of the proportion of the MSM population using public transit in
the same census tract. This, of course, may not be accurate as there is the possibility that
far higher or far lower percentages of the MSM population may rely on public transit for

commuting to work or for taking care of everyday tasks such as visiting a doctor.
Conclusion

Overall, the results of this study indicate that disparities exist in relation to access
to PrEP and PrEP-related services via public transit within urban areas. Additionally,
results indicate that PrEP deserts, largely identified as an issue in rural, Southern
communities in previous work, also pose a major issue in urban areas when individuals
seeking out PrEP services rely on public transit for access, and these deserts can be quite
extensive if PrEP navigation services or clinics that accept the uninsured are needed.
Based on these results, it is apparent that structural interventions need to be considered,
especially when considering the uninsured and Black populations, though providing

easier access to PrEP either via more clinics or better transit actions for these populations.
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Table 1. Distribution of census tracts and PrEP-eligible MSM across Jackson, MS, Atlanta, GA,

and Washington, DC

Jackson, MS Atlanta, GA Washington, DC
N % N % N Y%
Total PrEP-Eligible
Population 1,656 1.05 72,065 45.53 84,555 53.42
Poverty'
< 10% 95 5.74 19,424 27.08 46,386 54.86
10% to < 15% 48 2.90 9,934 13.85 15,188 17.96
15% to < 20% 393 23.73 8,156 11.37 8,088 9.57
> 20% 1,120 67.63 34,210 47.70 14,893 17.61
Black Population
< 10% 21 1.27 7,999 11.15 28,956 34.25
10% to < 15% 23 1.39 6,240 8.70 9,028 10.68
15% to < 20% - - 8,181 11.41 5,147 6.09
> 20% 1,612 97.34 49,645 69.22 41,424 48.99
Hispanic Population
<5% 1,124 67.87 26,850 37.26 16,372 19.36
5% to < 10% 489 29.53 15,147 21.02 24,948 29.51
10% to < 15% 43 2.60 7,415 10.29 14,932 17.66
> 15% - - 22,653 31.43 28,299 33.47
Uninsured
Population
< 10% 147 8.88 16,220 22.61 54,653 64.64
10% to < 15% 313 18.90 8,749 12.20 12,410 14.68
15%to < 20% 164 9.90 9,812 13.68 6,819 8.06
> 20% 1,032 62.32 37,284 51.98 10,673 12.62
Population Using
Public Transit
<5% 1,588 95.89 38,833 53.89 4,182 4.95
5% to < 10% 68 4.11 15,464 21.46 11,254 13.31
10% to < 20% - - 6,771 9.40 10,874 12.86
> 20% - - 10,997 15.26 58,245 68.88

'Note: The ACS was missing data on poverty for 7 census tracts in the analysis area.




Table 2. Distribution of PrEP-prescribing clinics by city and services offered

23

Jackson, Washington,
MS Atlanta, GA DC
N % N % N %
All Clinics 4 482 30 36.14 49 59.04
Clinics Accepting Uninsured Patients 1 5.88 7 41.18 9 52.94
Clinics with PrEP Navigator Services 1 4.00 7 28.00 17 68.00
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Table 6. Medians and IQRs of travel time to PrEP-prescribing clinics across Jackson, MS, Atlanta, GA, and Washington,

DC
Clinics with PrEP Navigator Clinics Accepting Uninsured
All Clinics Services Patients
Jackson Atlanta DC Jackson  Atlanta DC Jackson  Atlanta DC

Driving
Times

Median 9.83 13.38 10.39 12.00 18.00 18.00 12.00 23.00 21.00

IOR 7.11 11.03 8.20 4.50 13.00 11.00 5.00 15.00 13.00
Transit
Times

Median 42.61 51.99 30.96 64.00 51.00 48.00 61.50 59.00 58.00

IOR 33.88 37.05 30.75 20.50 55.00 48.00 20.00 62.00 46.00
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Figure 1. Initial and final analysis areas for the city of Jackson, MS with Jackson Transit (JATRAN) bus routes and all

PrEP-prescribing clinics in the area.
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Figure 2. Initial and final analysis areas for the city of Atlanta, GA with Metropolitan Atlanta Rapid Transit Authority
(MARTA), Gwinnett County, and Cobb County bus and train routes and all PrEP-prescribing clinics in the area.
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Figure 3. Initial and final analysis areas for Washington, DC and the surrounding metropolitan area with Washington
Metropolitan Area Transit Authority (WMATA) bus and train routes and all PrEP-prescribing clinics in the area.
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Figure 4. Distribution of average driving and public transportation times to all PrEP-prescribing clinics by census
tract in Jackson, MS, Atlanta, GA, and Washington, DC.
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Figure 5. Distribution of average driving and public transportation times to PrEP-prescribing clinics with PrEP navigator

services by census tract in (a) Jackson, MS, (b) Atlanta, GA, and (c) Washington, DC
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Figure 6. Distribution of average driving and public transportation times to PrEP-prescribing clinics accepting uninsured
patients by census tract in (a) Jackson, MS, (b) Atlanta, GA, and (c) Washington, DC.



