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Objectives. To examine gaps in identification of preexposure prophylaxis (PrEP)

candidates, uptake, and use of PrEP by populations most likely to seroconvert.

Methods. At a federally qualified health center in Chicago, Illinois, we used electronic

medical records, prescription data, and our best approximation of Centers for Disease

Control and Prevention PrEP guidelines to determine how many patients were indi-

cated for PrEP relative to HIV diagnoses (indication:HIV), how many were on PrEP relative to

indications (PrEP:indication), and how many were on PrEP relative to HIV diagnoses

(PrEP:HIV). We compared these ratios across age, gender and orientation, race/ethnicity,

and insurance.

Results. Overall, there were 32 indications per incident diagnosis and 16 patients

on PrEP per incident diagnosis. In adjusted models, Whites had higher indication:HIV

and PrEP:HIV ratios compared with Blacks, men who have sex with men had higher indi-

cation:HIV and PrEP:HIV ratios compared with transwomen but lower PrEP:indication

ratios, and uninsured patients had higher indication:HIV but lower PrEP:indication and

PrEP:HIV ratios compared with those with insurance.

Conclusions. PrEP use, relative to HIV diagnoses, differs by important patient char-

acteristics. While improved guidelines will address some of the disparity, better ap-

proaches for determining PrEP candidates and more normalized patient–provider

communication are needed to ensure better PrEP access to all individuals at high risk

for HIV. (Am J Public Health. 2020;110:370–377. doi:10.2105/AJPH.2019.305469)

See also Siegler, p. 267.

HIV preexposure prophylaxis (PrEP) as a
daily pill was approved for use by theUS

Food andDrug Administration in 2012.1 The
US Centers for Disease Control and Pre-
vention (CDC) created guidelines for pro-
viders in 2013,with the latest update in 2017.2

These guidelines include suggested questions
regarding potential sources of HIV risk and
recommend taking routine sexual histories for
all patients, and also include a table of sum-
mary guidances. However, there are concerns
that these guidelines are not well aligned with
the actual probability of acquiring HIV3,4 and
may be restricting PrEP use for some key
populations.5,6 Of note, although the report
reviews the evidence regarding transwomen and
PrEP and concludes that all people with a sexual
risk for HIV should have access to PrEP, none of

the indication categories specifically include
transgender individuals.

PrEP access has increased rapidly but un-
equally in the United States7; according to
CDC data through 2016, there were more
than 20 000Whitemale PrEP users, but fewer
than 5000 Black male PrEP users and slightly
more than 1000 female PrEP users nationally,
with no estimates for transgender individ-
uals.7 There is evidence of racial/ethnic dis-
parities,8,9 and uptake seems to be highest

among men who have sex with men (MSM),
with some groups feeling that PrEP is not for
them.10,11 PrEP:HIV ratios (also known as
PrEP-to-need ratios), while having no ab-
solutemeaning, have been used to understand
trends in PrEP use; by presenting the number
of PrEP users compared with the number of
HIV incident infections, these ratios help identify
areas that have relatively lower PrEP use.12

We aimed to apply PrEP:HIV ratios to
various demographic patient characteristics to
better understand gaps in PrEP use for all
patients, with a particular focus on cis-MSM
and transgender women, 2 key populations at
increased risk for HIV. We also extended the
PrEP:HIV ratio by examining 2 component
ratios linked to the CDC guidelines—iden-
tification of PrEP candidates (indication:HIV)
and uptake of PrEP relative to those indicated
(PrEP:indication).

METHODS
Using electronic medical records (EMRs,

Centricity Practice Solution 12) from an
urban, federally qualified health center in
Chicago, Illinois, with a focus on sexual and
gender minority health, we included data
from all adult (aged 18–70 years) non–
HIV-infected patients with a clinic visit be-
tween January 2015 and August 2018. For
patients withmultiple visits, we used themost
recent visit (or the most recent before sero-
conversion) to assess PrEP indications and use;
we used all visits to assess HIV seroconversion.
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We defined PrEP use as having a PrEP supply
(using prescription date and number of refills)
within 30 days of the visit. PrEP prescriptions
were limited to tenofovir and emtricitabine
for an HIV-negative patient, with no addi-
tional antiretroviral therapy (thereby ex-
cluding postexposure prophylaxis use); we
reviewed cases with concurrent hepatitis B
diagnoses to ascertain the indication.

We based PrEP indications on CDC
guidelines as closely as possible.2 We took the
documented indications from structured
EMR fields and these included bacterial
sexually transmitted infection (STI; syphilis,
gonorrhea, or chlamydia) diagnoses, re-
ported condomless anal or vaginal sex, any
HIV-infected partner, multiple partners, re-
ported sex exchange or commercial sex, and
reported needle sharing. These questions
referred to the previous 12 months, by con-
trast with CDC guidelines, which pertain to
the previous 6 months. We also applied the
indications to all patients regardless of gender,
orientation, or injection drug use, rather than
separately as by CDC guidelines, as it was
unclear how to classify our sizeable trans-
gender population; orientation was self-
reported, as was gender, with a defined
algorithm to reassign inconsistencies.
Finally, for those patients with a local zip
code (i.e., within the city), we included
HIV prevalence data, as high prevalence is
listed in the CDC summary guidance.13

Overall and subsequently for each sub-
group, we calculated 3 ratios. We defined
PrEP:HIV as the number of patients on PrEP
divided by the number of incident HIV di-
agnoses12; patients who seroconvert could be
included in both the numerator and de-
nominator; there is no ideal PrEP:HIV value,
but comparing PrEP:HIV across groups can
identify gaps in PrEP use. We defined the
indication:HIV ratio as the number of patients
with a documented PrEP indication divided
by the number of incidentHIVdiagnoses; this
is a measure of PrEP identification relative to
new HIV cases. We defined the PrEP:indi-
cation ratio as the number of patients on PrEP
divided by the number of patients with a
documented indication; this serves as an ap-
proximation of uptake, though it is not a true
proportion as many patients are on PrEP
without a documented indication. As we
were not able to perfectly replicate the CDC
indications, we used several sensitivity

analyses including removing chlamydia as an
indicator for cisgender heterosexuals, using
HIV prevalence of 2% or more as an indi-
cation, or using indications reported over
the previous 2 years. Furthermore, we were
interested in whether indications may be
documented differently by visit type, and
included a sensitivity analysis stratifying by
clinic visit type (i.e., primary care or walk-in
sexual and reproductive health visit). To
determine whether indications were fre-
quently documented in the notes rather
than structured EMR fields (and therefore
not extractable), we reviewed the notes for
a random subset of patients with no PrEP
indication, stratified by actual PrEP use.

To test whether PrEP:HIV ratios varied
significantly, we used logistic regression to
model the outcomes of being on PrEP or ever
acquiring HIV. These odds ratios can be
interpreted as the PrEP:HIV ratio of one
group relative to PrEP:HIV ratio of the ref-
erence group. We controlled for all the other
patient characteristics (age, race/ethnicity,
insurance status, gender, orientation, and visit
type). Similarly, we tested differences in in-
dication:HIV ratios by using indicated for
PrEP or ever acquiring HIV as the outcomes.
For the PrEP:indication ratio, we present
only the relative ratioswithout a statistical test,
as many patients would be in both of the
outcome groups. We also ran the models
among MSM and transwomen separately.
We conducted all analyses in SAS version
9.4 (SAS Institute, Cary, NC).

RESULTS
Data were available for 45 906 unique

patients, three quarters of whom had local zip
codes with HIV prevalence data (Table 1).
Patients were young, with more than half
aged 18 to 34 years; 49% were non-Hispanic
White, 21% were non-Hispanic Black, and
18% were Latino/a. A third used private
insurance, 16% used public aid, and 51%were
self-pay or uninsured. Most patients identi-
fied as cismen (61%), with 7% transwomen.
Among the subset with a local zip code,
the median HIV prevalence was 1.5%. Over
the study period, 456 patients acquired HIV,
with 389 among MSM and 43 among
transwomen.

PrEP:HIV Ratios
The overall PrEP:HIV ratio was 15.8—

there were 15.8 patients on PrEP for each
incident diagnosis over the 4-year study pe-
riod (Table 2). The observed PrEP:HIV ratio
was highest for Whites (25.9) and lowest for
Blacks (7.9); by insurance status, it was highest
for those with private insurance (27.1) and
lowest for those with Medicaid (9.3). Among
key populations,WhiteMSMhad the highest
PrEP:HIV ratio (26.3), and Black trans-
women had the lowest (4.6). After adjust-
ment, the PrEP:HIV ratio among Blacks
was one third that of White patients (adjusted
odds ratio [AOR]= 0.31; 95% confidence
interval [CI] = 0.24, 0.41; Table 3); among
Latino/a patients, it was roughly two thirds
(AOR=0.63; 95% CI = 0.48, 0.83). Com-
pared with those with private insurance,
the PrEP:HIV ratio for patients with any
other insurance was between 22% and
39%. The PrEP:HIV ratio among trans-
women was 54% that of MSM (AOR=
0.54; 95% CI = 0.38, 0.79), after we
adjusted for other patient characteris-
tics. There was no significant association
between age and PrEP:HIV ratios.

Indication:HIV and PrEP:Indication
Ratios

To better understand the disparities in the
PrEP:HIV ratios, we examined both the in-
dication:HIV and PrEP:indication ratios (Table
2). Overall, the indication:HIV ratio was 32.4,
meaning there were 32 patients with a docu-
mented PrEP indication for each incident di-
agnosis, and the PrEP:indication ratio was 0.49,
meaning that for every 100 patients with an
indication, 49 patients were on PrEP. White
patients had both the highest indication:HIV
andPrEP:indication ratios, while Blacks had the
lowest for both. In the adjusted models, the
indication:HIV ratio of Black patients was only
one third that of White patients (AOR=0.31;
95%CI=0.24, 0.40;Table 3); Latino/a patients
also had a significantly lower indication:HIV
ratio (AOR=0.45; 95% CI=0.35, 0.58). By
insurance status, uninsured patients had the
highest indication:HIV ratio (57.6) but the
lowest PrEP:indication ratio (0.18). In the ad-
justed models, uninsured patients had an indi-
cation:HIV ratio that was more than twice that
of privately insured patients (AOR=2.53; 95%
CI=2.00, 3.21), but PrEP:indication was only
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13% of private insurance uptake; patients with
Medicaid and Medicare, however, had signif-
icantly lower indication:HIV ratios compared
with those with private insurance (Table 3).
Finally, comparedwithMSM, transwomenhad
a very low indication:HIV ratio (7.2 vs 23.3) but
a higher PrEP:indication ratio (1.38 vs 0.69).
Indeed, the PrEP:indication ratio for trans-
womenwas twice that ofMSM, but in adjusted
models, the indication:HIV ratio was only 50%
that of MSM (Table 4).

Men Who Have Sex With Men
and Transwomen

We examined PrEP:HIV and indication:
HIV ratios among MSM and transwomen
separately (Table 4). Age was not a sig-
nificant predictor in any model, though
direction of the odds ratios differed be-
tween MSM and transwomen. Black race
was associated with lower ratios in all
models, with the most extreme difference
among transwomen for PrEP:HIV; Latino/a

MSM, but not transwomen, had
significantly lower PrEP:HIV and indica-
tion:HIV ratios. Finally, the decreased
PrEP:HIV ratio for all other patients
compared with those privately insured
remained, though the size of the
association was larger for transwomen.
All patterns were the same when we
compared indication:HIV ratios between
MSM and transwomen; however, as seen
in the larger analysis, uninsured MSM

TABLE 1—Patient Characteristics at an Urban Federally Qualified Health Center: Chicago, IL, 2015–2018

All Patients (n = 45 906),
Median (IQR) or % (No.)

MSM (n = 19 939),
Median (IQR) or % (No.)

Transwomen (n = 3052),
Median (IQR) or % (No.)

Age, y

Median (IQR) 29.8 (24.7–39.4) 31.5 (26.1–41.9) 28.2 (23.8–26.5)

18–24 26.7 (12 235) 19.8 (3 952) 32.1 (979)

25–34 39.6 (18 168) 41.1 (8 194) 40.2 (1 228)

35–44 15.8 (7 261) 18.4 (3 665) 13.5 (411)

45–54 10.2 (4 689) 12.9 (2 580) 7.7 (234)

55–64 6.2 (2 854) 6.4 (1 276) 4.7 (144)

‡ 65 1.5 (699) 1.4 (272) 1.8 (56)

Race/ethnicity

Non-Hispanic White 49.2 (22 598) 55.2 (11 012) 57.5 (1 754)

Non-Hispanic Black 21.2 (9 710) 14.6 (2 902) 15.8 (481)

Non-Hispanic Asian 5.1 (2 346) 5.4 (1 071) 3.8 (115)

Non-Hispanic other 6.9 (3 144) 5.7 (1 132) 16.8 (513)

Latino/a 17.7 (8 108) 19.2 (3 822) 6.2 (189)

Insurance

Private 33.5 (15 384) 36.5 (7 269) 43.4 (1 325)

Medicaid 13.9 (6 394) 8.3 (1 654) 22.0 (670)

Medicare 1.9 (868) 1.3 (261) 3.5 (108)

Self-pay or uninsured 50.7 (23 257) 53.9 (10 755) 31.1 (949)

Gender

Ciswomen 23.7 (10 913) . . . . . .

Cismen 60.9 (27 943) . . . . . .

Transwomen 6.7 (3 052) . . . . . .

Transmen 6.2 (2 840) . . . . . .

Genderqueer/gender nonconforming 1.0 (470) . . . . . .

Orientation

Gay 35.8 (16 444) . . . 12.6 (384)

Lesbian 2.7 (1 254) . . . 9.4 (288)

Bisexual 9.6 (4 392) . . . 20.2 (615)

Queer 5.9 (2 703) . . . 14.1 (429)

Questioning 1.0 (478) . . . 5.1 (154)

Straight 34.7 (15 948) . . . 19.4 (591)

Visit type

Primary care 52.3 (23 997) 45.5 (9 068) 82.9 (2 529)

Walk in 30.0 (13 770) 36.3 (7 236) 3.9 (118)

Other 17.7 (8 139) 18.2 (3 635) 13.3 (405)

Note. IQR= interquartile range; MSM=men who have sex with men.
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actually had a higher indication:HIV
ratio compared with MSM with private
insurance.

Indications andSensitivityAnalyses
Among those on PrEP, the most common

documented indication (29%) was a bacterial

STI diagnosis; half of these were rectal STIs.
The next most common was having multiple
partners (12%). However, most patients on

TABLE 2—Prexposure Prophylaxis Identification, Uptake, and Need Ratios at an Urban Federally Qualified Health Center: Chicago, IL,
2015–2018

HIV Diagnoses, No. (%) Total % on PrEP (No./Total No.) Indication:HIV PrEP:Indication PrEP:HIV

Total 456 (0.99) 15.7 (7 206/45 906) 32.4 (14 788/456) 0.49 (7 206/14 788) 15.8 (7 206/456)

Age, y

18–24 119 (0.97) 14.5 (1 774/12 235) 39.5 (4 699/119) 0.38 (1 774/4 699) 14.9 (1 774/119)

25–34 211 (1.16) 18.6 (3 374/18 168) 29.0 (6 114/211) 0.55 (3 374/6 114) 16.0 (3 374/211)

35–44 73 (1.01) 17.5 (1 270/7261) 29.9 (2 184/73) 0.58 (1 270/2 184) 17.4 (1 270/73)

45–54 46 (0.98) 12.5 (585/4 689) 26.1 (1 199/46) 0.49 (585/1 199) 12.7 (585/46)

55–64 5 (0.18) 6.2 (178/2 854) 98.8 (494/5) 0.36 (178/494) 35.6 (178/5)

‡ 65 2 (0.29) 3.6 (25/699) 49.0 (98/2) 0.26 (25/98) 12.5 (25/2)

Race/ethnicity

Non-Hispanic White 145 (0.64) 16.6 (3 751/22 598) 49.4 (7 156/145) 0.52 (3 751/7 156) 25.9 (3 751/145)

Non-Hispanic Black 155 (1.60) 12.5 (1 217/9 710) 19.0 (2 945/155) 0.41 (1 217/2 945) 7.9 (1 217/155)

Non-Hispanic Asian 20 (0.85) 15.9 (373/2 346) 42.0 (839/20) 0.44 (373/839) 18.7 (373/20)

Latino/a 121 (1.49) 18.8 (1 524/8 108) 23.4 (2 837/121) 0.54 (1524/2 837) 12.6 (1 524/121)

Non-Hispanic other 15 (0.48) 10.8 (341/3 144) 67.4 (1 011/15) 0.34 (341/1 011) 22.7 (341/15)

Insurance

Private 153 (0.99) 26.9 (4 141/15 384) 20.2 (3 087/153) 1.34 (4 141/3 087) 27.1 (4 141/153)

Medicaid 112 (1.75) 16.3 (1 040/6 394) 9.3 (1 037/112) 1.00 (1 040/1 037) 9.3 (1 040/112)

Medicare 7 (0.81) 8.2 (71/868) 8.1 (57/7) 1.25 (71/57) 10.1 (71/7)

Self-pay or uninsured 184 (0.79) 8.4 (1 954/23 257) 57.6 (10 606/184) 0.18 (1 954/10 606) 10.6 (1 954/184)

Gender or orientation

MSM 389 (1.95) 31.4 (6 256/19 941) 23.3 (9 073/389) 0.69 (6 256/9 073) 16.1 (6 256/389)

Other cismen 13 (0.15) 2.0 (172/8 403) 203 (2 642/13) 0.07 (172/2642) 13.2 (172/13)

Ciswomen 5 (0.05) 1.8 (198/10 913) 501 (2 504/5) 0.08 (198/2504) 39.6 (198/5)

Transwomen 43 (1.41) 14.1 (430/3 052) 7.2 (311/43) 1.38 (430/311) 10.0 (430/43)

Transmen 5 (0.18) 4.2 (118/2 840) 28.6 (143/5) 0.83 (118/143) 23.6 (118/5)

Other 1 (0.13) 4.2 (32/757) 115 (115/1) 0.28 (32/115) 32.0 (32/1)

Visit type

Primary care 162 25.6 (6 134, 239 996) 23.3 (3 775/162) 1.62 (6 134/3 775) 37.9 (6 134/162)

Walk in 247 5.5 (753/13 770) 33.9 (8 373/247) 0.09 (753/8 373) 3.0 (753/247)

Other 47 3.9 (314/8 138) 56.2 (2 640/47) 0.12 (314/2 640) 6.7 (314/47)

Key populations

MSM 389 (1.95) 31.4 (6 256/19 941) 23.3 (9 073/389) 0.69 (6 256/9 073) 16.1 (6 256/389)

Non-Hispanic White 131 (1.19) 31.3 (3 449/11 014) 38.0 (4 979/131) 0.69 (3 449/4 979) 26.3 (3 449/131)

Non-Hispanic Black 115 (3.96) 30.8 (895/2 902) 10.5 (1 203/115) 0.74 (895/1 203) 7.8 (895/115)

Latino 112 (2.93) 34.4 (1 313/3 822) 16.2 (1 818/112) 0.72 (1 313/1 818) 11.7 (1 313/112)

Non-Hispanic Asian 19 (1.77) 31.2 (334/1 071) 27.5 (523/19) 0.64 (334/523) 17.6 (334/19)

Young (< 30 y) 200 (2.28) 37.0 (3 245/8 767) 22.5 (4 491/200) 0.72 (3 245/4 491) 16.2 (3 245/200)

Transwomen 43 (1.41) 14.1 (430/3 052) 7.2 (311/43) 1.38 (430/311) 10.0 (430/43)

Non-Hispanic White 7 (0.40) 7.8 (136/1 754) 10.4 (73/7) 1.86 (136/73) 19.4 (136/7)

Non-Hispanic Black 28 (5.82) 26.6 (128/481) 4.1 (114/28) 1.12 (128/114) 4.6 (128/28)

Latina 7 (1.36) 24.8 (127/513) 12.6 (88/7) 1.44 (127/88) 18.1 (127/7)

Non-Hispanic Asian 1 (0.87) 16.5 (19/115) 22.0 (22/1) 0.86 (19/22) 19.0 (19/1)

Young (< 30 y) 30 (1.69) 16.1 (285/1 774) 7.5 (226/30) 1.26 (285/226) 9.5 (285/30)

Note. MSM=men who have sex with men; PrEP= preexposure prophylaxis.
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PrEP (61%) did not have a documented in-
dication that could be extracted. In a chart
review of patients with no documented in-
dication by EMR, 6 out of 48 patients not
using PrEP did have notes suggesting an in-
dication and 28 out of 38 patients using PrEP
had notes suggesting an indication. This
suggests that for most but not all patients
on PrEP, providers were aware of a PrEP
indication.

We conducted a number of sensitivity
analyses (Tables A and B, available as sup-
plements to the online version of this article

at http://www.ajph.org). When we in-
cluded a zip code HIV prevalence of 2% or
higher as an indication, only 40% of patients
on PrEP lacked a documented indication.
While indication:HIV ratios were now
higher and PrEP:indication ratios lower, the
patterns of disparities remained the same. For
instance, the indication:HIV ratio was still
the highest for Whites (80.8) and lowest for
Blacks (26.6); the indication:HIV ratio was
13.3 for transwomen comparedwith 32.9 for
MSM, which was somewhat less disparate.
We also tested indications documented over

the previous 2 years, as a provider may re-
member information about a patient with-
out updating that patient’s chart each visit.
We found no difference in the results.

Finally, we reported separately patients
who had a walk-in visit for sexual and re-
productive care and those who had a primary
care appointment, potentially with a provider
they had seenmultiple times (Tables A andB).
While the indication:HIV ratios were similar,
23.3 and 33.9 for primary care and walk-ins,
respectively, there was a large discrepancy
in PrEP:indication—1.63 for primary care
compared with only 0.09 for walk-ins,
leading to a much higher PrEP:HIV ratio
among primary care visits. Among primary
care patients, the differences in PrEP:HIV
ratios by insurance status, race/ethnicity (54.7
for White vs 17.8 for Black), and between
MSM (44.6) and transwomen (14) remained.
Among the smaller set of walk-in patients, the
difference in PrEP:HIV between MSM (2.9)
and transwomen (2.3) was attenuated, while
differences by race/ethnicity remained (5.1
for White vs 1.2 for Black).

DISCUSSION
Among patients at an urban federally

qualified health center with a sexual health
focus, we found that PrEP:HIV ratios differed
by insurance status, race/ethnicity, and gen-
der and orientation. Specifically, patients with
private insurance, White patients, and MSM
were more likely to be on PrEP, relative to
HIV diagnoses. By looking at indication:HIV
and PrEP:indication ratios separately, we
were able to better understand the source of
these disparities. For instance, differences in
PrEP:HIV ratios by insurance status appeared
to be driven by differences in uptake; dif-
ferences by race/ethnicity and gender and
orientation seem to be driven more by
identification (Table 3).

Previous work on PrEP:HIV ratios re-
ported a national value of 1.812; our overall
PrEP:HIV ratio was much higher, given that
the data came from sexual health clinics fo-
cused on HIV prevention. There is no ideal
target PrEP:HIV ratio. High need ratios may
reflect, in some populations, HIV prevention
success, such that the denominator of incident
infections is smaller12; it may also signify
uptake among those with little HIV risk.

TABLE3—Preexposure Prophylaxis:Indication, Indication:HIV, andPreexposureProphylaxis:
HIV Relative Ratios by Key Patient Characteristics at an Urban Federally Qualified Health
Center: Chicago, IL, 2015–2018

PrEP:Indication RR

Indication:HIV PrEP:HIV

AORa (95% CI) P AORa (95% CI) P

Age, y .01 .01

18–24 1.46 0.70 (0.16, 3.15) 1.03 (0.16, 6.45)

25–34 2.12 0.54 (0.12, 2.40) 0.80 (0.13, 5.01)

35–44 2.23 0.54 (0.12, 2.41) 0.71 (0.11, 4.44)

45–54 1.88 0.40 (0.09, 1.81) 0.53 (0.08, 3.33)

55–64 1.38 1.40 (0.25, 7.80) 1.34 (0.18, 9.98)

‡ 65 (Ref) 1 1 1

Race/ethnicity < .001 < .001
Non-Hispanic White (Ref) 1 1 1

Non-Hispanic Black 0.79 0.31 (0.24, 0.40) 0.31 (0.24, 0.41)

Non-Hispanic Asian 0.85 0.74 (0.46, 1.19) 0.91 (0.55, 1.51)

Latino/a 1.04 0.45 (0.35, 0.58) 0.63 (0.48, 0.83)

Other 0.65 1.06 (0.61, 1.82) 0.93 (0.52, 1.64)

Insurance < .001 < .001
Private (Ref) 1 1 1

Medicaid 0.75 0.46 (0.35, 0.62) 0.39 (0.29, 0.52)

Medicare 0.93 0.38 (0.16, 0.94) 0.22 (0.08, 0.58)

Self-pay or uninsured 0.13 2.53 (2.00, 3.21) 0.56 (0.44, 0.71)

Gender or orientation < .001 < .001
MSM (Ref) 1 1 1

Other cismen 0.10 10.5 (6.0, 18.4) 1.91 (1.01, 3.63)

Ciswomen 0.12 24.3 (10.0, 59.2) 4.76 (1.88, 12.03)

Transwomen 2.00 0.50 (0.34, 0.72) 0.54 (0.38, 0.79)

Transmen 1.20 1.64 (0.65, 4.13) 0.92 (0.36, 2.37)

All others 0.41 6.79 (0.93, 49.5) 3.33 (0.42, 26.61)

Visit type < .001 < .001
Primary (Ref) 1 1 1

Walk in 0.06 0.62 (0.50, 0.79) 0.08 (0.06, 0.10)

Other 0.07 1.44 (1.00, 2.08) 0.20 (0.14, 0.29)

Note. AOR=adjusted odds ratio; CI = confidence interval; MSM=men who have sex with men;
PrEP =preexposure prophylaxis; RR = rate ratio.
aAdjusted for all other patient characteristics. There were not substantial differences to the unadjusted
odds ratio.

AJPH OPEN-THEMED RESEARCH

374 Research Peer Reviewed Pyra et al. AJPH March 2020, Vol 110, No. 3

http://www.ajph.org


Regardless, we do not propose a cap or limit
to need ratios.14 Patients may seek out PrEP
without divulging all of their potential risks,
and there are secondary benefits to PrEP use,
including normalizing to PrEP (at the com-
munity level) and continued contact with
the health care system (at the individual
level).15–17

This work supports and extends previous
research suggesting that the current CDC
guidelines regarding PrEP are insufficient.3,9

In particular, our data showed that current
guidelines under-identify transwomen and
poorly identify ciswomenwho could benefit
from PrEP; there were also large racial/
ethnic gaps in indication:HIV ratios. Iden-
tification relies to a great degree on pro-
vider–patient communication around
intimate behaviors, some of which can be
stigmatizing, as well as overcoming issues
of medical mistrust.18–21 It has been sug-
gested that normalizing sexual health and
PrEP education, as a part of all clinical en-
counters, may help improve identifica-
tion.5,15 Of note, while we found that need

ratios weremuch higher among primary care
patients, the gaps between White versus
Black and MSM versus transgender patients
remained, suggesting care with an estab-
lished provider may not necessarily improve
communication; additional research con-
cerning communication, particularly with
vulnerable and stigmatized populations, is
needed.

Others have suggested that PrEP indi-
cators with only individual behaviors, rather
than markers of social and network risk,
will increase racial/ethnic differences
in identification and, subsequently,
use.3,5,22,23 We attempted to account for
this, by including zip code–level HIV
prevalence as an indicator. However, race/
ethnicity and gender and orientation dis-
parities remained. This suggests that home
neighborhood HIV prevalence may not
capture the relevant data about HIV
risk.24,25

Elegant arguments have beenmade against
using risk assessments to determine PrEP
candidacy.26 Even after we controlled for

the presence of a documented indication,
disparities in need by race/ethnicity,
gender and orientation, and insurance
remained; it appears that PrEP access is limited
for patients with fewer resources and more
stigma. We therefore need an approach that
not only identifies those most likely to benefit
from PrEP but also works against inherent
biases in the system.27 And, importantly,
we need to improve access in a way that
does not further stigmatize those who need
it most.11,15

Finally, we should not ignore disparities
in uptake. Insurance status was clearly asso-
ciated with PrEP:indication ratios and many
patients face financial barriers not only for
PrEP prescriptions but also for the associated
testing and follow up.28–31

There are limitations to this study. PrEP
indications were underreported, as clinicians
may have knowledge about their patients
that was not documented or was docu-
mented in ways that were not extractable
from the EMR, as we assessed in the chart
review. In addition, patients may have

TABLE4—Indication:HIVandPreexposureProphylaxis:HIVRelativeRatiosAmongMenWhoHaveSexWithMenandTransgenderWomenat an
Urban Federally Qualified Health Center: Chicago, IL, 2015–2018

MSM Indication:HIV
(n = 9442)

MSM PrEP:HIV
(n = 6616)

TW Indication:HIV
(n = 351)

TW PrEP:HIV
(n = 467)

AOR (95% CI) P AOR (95% CI) P AOR (95% CI) P AOR (95% CI) P

Age, y .73 .05 .21 .24

18–24 1.18 (0.81, 1.72) 1.67 (1.11, 2.50) 0.49 (0.05, 5.23) 0.40 (0.04, 3.97)

25–34 1.03 (0.73, 1.46) 1.44 (1.00, 2.09) 0.24 (0.02, 2.50) 0.21 (0.02, 2.03)

35–44 1.01 (0.68, 1.50) 1.18 (0.77, 1.81) 0.31 (0.02, 4.02) 0.35 (0.03, 4.16)

‡ 45 (Ref) 1 1 1 1

Race/ethnicity < .001 < .001 .12 < .001
Non-Hispanic White (Ref) 1 1 1 1

Non-Hispanic Black 0.31 (0.23, 0.40) 0.32 (0.24, 0.43) 0.62 (0.23, 1.68) 0.18 (0.07, 0.51)

Latino/a 0.41 (0.32, 0.54) 0.58 (0.43, 0.76) 1.44 (0.44, 4.73) 0.87 (0.26, 2.91)

Non-Hispanic Other 2.77 (2.16, 3.56) 0.90 (0.59, 1.37) 3.95 (0.45, 34.8) 0.18 (0.03, 0.69)

Insurance < .001 < .001 .007 .005

Private (Ref) 1 1 1 1

Medicaid 0.45 (0.33, 0.61) 0.37 (0.27, 0.51) 0.19 (0.04, 0.91) 0.15 (0.03, 0.69)

Medicare 0.57 (0.20, 1.67) 0.40 (0.13, 1.22) 0.03 (0.003, 0.38) 0.02 (0.002, 0.18)

Other payor 2.77 (2.16, 3.56) 0.60 (0.46, 0.77) 0.50 (0.11, 2.38) 0.18 (0.04, 0.87)

Visit type < .001 < .001 .84 < .001
Primary (Ref) 1 1 1 1

Walk in 0.57 (0.44, 0.72) 0.07 (0.06, 0.09) 1.37 (0.39, 4.84) 0.09 (0.02, 0.41)

Other 1.40 (0.93, 2.11) 0.20 (0.13, 0.31) 0.94 (0.37, 2.36) 0.07 (0.02, 0.22)

Notes. AOR=adjusted odds ratio; CI = confidence interval; MSM=men who have sex with men; PrEP= preexposure prophylaxis; TW= transgender women.
Adjusted for all other patient characteristics. There were not substantial differences to the unadjusted odds ratio.
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received STI diagnoses at other clinics.
Therefore, we were not able to perfectly
replicate the CDC guidelines. However, the
PrEP:HIV ratios are independent of docu-
mented indications. We did not exclude
patients who may be medically ineligible
for PrEP, though we expect this number
to be small. Different populations access
care at our clinics for different reasons; for
instance,many transgender patients come for
hormone therapy, while many cisgender
patients come for STI or HIV testing. We
included chlamydia as an indicator for cis-
women, though it is not included in the
CDC guidelines on PrEP, which may ex-
plain why the identification ratios for cis-
women were so high, although results
were only slightly lower in the sensitivity
analysis that removed chlamydia. Finally,
indication:HIV and PrEP:indication
ratios were based on a simplified frame-
work that patients must first be identified
(or self-identify) for PrEP and then decide
whether they can or want to start PrEP;
while the process in reality is more nuanced,
we believe it is a useful approach to under-
standing disparities in PrEP use.

There were also many strengths to this
work. We were able to examine PrEP:HIV
ratios by insurance status, race/ethnicity, and
age; we also had a large enough population
to provide important data on MSM and
transgender patients. Furthermore, by hav-
ing access to EMR data, we were able to
disaggregate differences in need ratios at-
tributable to identification versus uptake and
thus deepen our understanding of PrEP
uptake.

In conclusion, we found important
differences in PrEP:HIV by race/ethnicity,
gender and orientation, and insurance,
driven by both identification of PrEP
candidates according to CDC guide-
lines and uptake. Indication:HIV ratios
differed by race/ethnicity, gender and
orientation, and insurance, suggesting
that current PrEP guidelines do not
ameliorate these disparities. Of par-
ticular note, specific indications are
lacking for transgender individuals. Fur-
thermore, we suggest that better patient–
provider communication about sexual
health in a nonstigmatizing context can
improve PrEP access for those most in
need, while structural changes to remove

financial and other barriers are also
needed.
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