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Abstract

Few studies investigating daily oral preexposure prophylaxis (PrEP) focus on transgender persons. 

The Sustainable Health Center Implementation PrEP Pilot (SHIPP) Study included a large 

observational cohort of transgender persons with implications for PrEP in the United States. We 

examined data from SHIPP’s observational cohort and its Medication Adherence Substudy (MAS) 

to understand adherence among transgender participants in Chicago, IL. We assessed adherence by 

the proportion of days covered (PDC) for PrEP medication prescriptions, self-reported interview 
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data, and concentrations of intracellular tenofovir diphosphate (TFV-DP) in dried blood spot 

(DBS) samples. Between 2014 and 2018, there were 510 transgender participants, 349 (68.4%) 

transgender women and 152 (29.8%) transgender men. Forty-five of these participants were 

enrolled in the MAS, 31 (68.9%) transgender women and 9 (20.0%) transgender men. By the 

3-month follow up, 100% of MAS participants who completed an interview reported taking 4 or 

more doses of PrEP in the previous week. At 6, 9, and 12 months, taking 4 or more doses in the 

past week was reported by 81.0%, 94.1%, and 83.3% of participants, respectively. Results from 

TFV-DP DBS indicated that fewer participants reached the same level of adherence (4 or more 

doses/week) at clinical visits compared to self-report and even fewer participants reached this level 

of adherence based on the calculated PDC. Among participants who remained on PrEP throughout 

the study, DBS adherence levels declined after the first three months. There remains a critical need 

to develop strategies to address barriers and interventions that support PrEP adherence among 

transgender people.
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Introduction

Transgender persons continue to experience disproportionately high rates of HIV infection 

in the United States despite efforts to address their HIV prevention and care needs 

[1]. According to the Centers for Disease Control and Prevention (CDC), approximately 

one million Americans identify as transgender and the number of diagnoses for HIV 

infection among transgender persons increased between 2015 and 2019 [1, 2].Within the 

larger transgender population, additional disparities exists between groups. A recent study 

reported higher HIV prevalence estimates among transgender women (TGW) compared 

to transgender men (TGM) [3]. In 2019, Black/African American and Hispanic/Latino 

transgender persons accounted for 2% of new HIV diagnoses; 93% of these diagnoses 

were among TGW [2]. The uptake of daily oral preexposure prophylaxis (PrEP) is a potent 

biomedical prevention tool that reduces overall HIV infections [4].

A persistent challenge for conducting scientific investigations involving PrEP among 

transgender persons is that most clinical trials and demonstration projects combine TGW 

participants with men who have sex with men (MSM) participants [5, 6]. Further, the 

sample sizes of TGW in these studies have been small relative to the number of MSM 

included. Qualitative research has indicated that TGW, specifically, do not feel included in 

the promotion of PrEP and that there is limited PrEP research specifically for transgender 

persons [7]. To date, the largest samples of TGW participants have been enrolled in the 

HPTN (HIV Prevention Trials Network) 083 study (N = 570) and iPrEx trial (N = 339) 

[8, 9]. Additional PrEP studies for transgender persons include HPTN 085 and HPTN 

091 [10]. The inclusion of transgender populations (both TGW and TGM) is important to 

understanding specific PrEP implementation strategies and interventions for them [11].
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A recent review of the literature found low to moderate awareness of PrEP and high 

willingness to use PrEP among TGW [12]. Common barriers to accepting or initiating 

PrEP among TGW included potential side effects, anticipated associated costs, possible 

interactions with hormone therapy, adherence concerns, and PrEP-related stigma [12]. To 

address gaps in knowledge around PrEP needs for this population, the current analysis used 

data collected from one participating site of the Sustainable Health Center Implementation 

PrEP Pilot (SHIPP) Study, which included a large observational sample of transgender 

participants. Briefly, the SHIPP study collected information related to the delivery and 

clinical outcomes of persons prescribed daily oral PrEP in community health centers The 

specific objectives of this analysis were: (1) to describe the characteristics of PrEP use and 

adherence among transgender persons in the observational health services research cohort 

(OC) and medication adherence substudy (MAS) cohorts and (2) to report common PrEP 

barriers to adherence (e.g., out-of-pocket costs, PrEP disclosure, and attitudes towards PrEP) 

among transgender persons interviewed in the medication adherence substudy.

Methods

The SHIPP Study received human subjects research review and approval by the CDC 

and the City of Philadelphia IRB and was performed in accordance with the ethical 

standards as laid down in the 1964 Declaration of Helsinki and its later amendments of 

comparable ethical standards. There were two study components: (1) for the OC, only 

medical record data (including laboratory evaluations) were collected from the initial PrEP 

assessment and subsequent visits from clinic patients while on PrEP medication and (2) 

for the MAS, in addition to medical record data, information was collected from persons 

who provided written informed consent to interviews and blood measurements of PrEP 

medication at quarterly visits while PrEP was prescribed. An incentive of $25 was provided 

to the substudy participants for each completed interview and blood sample collection at 

subsequent clinic visits.

All transgender persons who participated in the SHIPP Study at the Howard Brown Health 

study site in Chicago, IL were included in the descriptive analysis. Data were collected 

between October 2014 – November 2018, including those from 510 transgender participants 

in the OC and among those, 45 participants were recruited into the MAS. We used electronic 

medical record (EMR) data and baseline interview data for demographic and clinical 

measures of interest. Measures pulled from EMR included age, sex, gender, and race/

ethnicity. Demographic data collected among enrolled MAS participants during the initial 

interview included: sex at birth (male/female), gender (male/female/transgender), sexual 

orientation (heterosexual or “straight”/homosexual, gay, or lesbian/bisexual), employment 

status(full-time/part-time/homemaker/full-time student/retired/unable to work/unemployed), 

marital status (single-never married/legally married/living together as married/separated/

widowed/divorced), insurance status (yes/no and type: Private/Medicaid/Medicare/Military 

or VA coverage), and homeless status (yes/no). Clinical outcome data consisted of 

laboratory diagnoses of sexually transmitted infections (i.e., syphilis, gonorrhea, chlamydia, 

and HIV) and prescription records of receiving gender affirming therapy (i.e., antiandrogens, 

estrogen, progestin, and testosterone) documented in EMR at one or more follow-up visits 
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during the study. For sexually transmitted infections (STIs), a positive result may include 

multiple positive tests per participant.

Additional measures of interest from interviews in the MAS cohort included self-reported 

number of partners, out-of-pocket costs associated with PrEP (medication and clinic 

visits), PrEP disclosure, and attitudes toward PrEP at semiannual visits. PrEP disclosure 

was assessed based on those self-reported to main partner (yes/no). PrEP attitudinal 

measures included self-reported comfort level discussing PrEP with medical provider (agree, 

undecided, and disagree) and discomfort with talking to medical provider about missed 

doses of PrEP due to fear of disappointing them (agree/undecided/disagree). PrEP adherence 

was assessed using EMR prescription refill data for all participants. Quarterly interview 

data and blood collected by fingerstick was used to assess levels of PrEP adherence among 

participants in the MAS cohort.

Analysis

We report descriptive statistics for demographic characteristics, clinical outcomes, and for 

all PrEP measures of interest at baseline and follow-up semiannual visits in the MAS cohort 

(e.g., self-reported number sexual partners, disclosure of PrEP, attitudes towards PrEP, and 

out-of-pockets costs associated with PrEP). For all transgender persons who participated in 

the SHIPP study, we relied on EMR data to abstract the prescription date and the number 

of pills prescribed. PrEP supply was calculated using the total number of pills prescribed 

at each prescription. PrEP time was calculated as the number of months, based on 30-day 

intervals, from the date of the first prescription. PDC was calculated for each month with 

a method excluding gaps in PrEP use, rolling over excess pills to subsequent month, and 

moving overlapping prescriptions to the end of the previous prescription [13, 14]. We used 

a 90-day measurement period based on the clinical PrEP guidelines for follow-up and 

monitoring [4]. While PDC > 80% is often used as the threshold for determining high 

levels of adherence [13], for this analysis we chose to divide PDC into four categories: non-

adherent (< 28.6% of days covered or < 2 doses/week), minimally adherent (28.6–57.0% 

of days covered or approximately 2–3 doses/week), modestly adherent (57.1–99.9% days 

covered or approximately 4–6 doses/week), and fully adherent (100% days covered or 7 

doses/week).

MAS participants completed interviews and had blood collected at quarterly follow-up 

visits. Data from the interviews were used to measure self-reported adherence and 

concentrations of intraerythrocyte tenofovir diphosphate (TFV-DP) in dried blood spot 

(DBS) samples were used to objectively measure PrEP adherence. Self-reported PrEP 

adherence was measured by the number of doses taken in the previous 7 days collected 

via tablet during clinical visits. For these two measures, adherence was defined as: non-

adherent (0–1 doses/week or TFV-DP DBS concentrations < 350 fmol/punch), minimally 

adherent (2–3 doses/week or TFV-DP DBS concentrations 350–699 fmol/punch), modestly 

adherent (4–6 doses/week or TFV-DP DBS concentrations 700–1249 fmol/punch), and fully 

adherent (7 doses/week or TFV-DP DBS concentrations ≥ 1250 fmol/punch fmol/punch). 

The correlation between self-reported adherence and TFV-DP concentrations was estimated 

by calculating Spearman’s rank correlation coefficients at each follow-up visit.
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Results

Cohort Demographic Characteristics

Between October 2014 and November 2018, there were a total of 510 transgender 

participants in the SHIPP study at the Howard Brown Health study site in Chicago, IL (see 

Table1). Among these participants, there were 349 (68.4%) TGW and 152 (29.8%) TGM 

in the OC (median age: 25, interquartile range [IQR] 21 to 30). By race/ethnicity, there 

were 169 (33.1%) White, 119 (23.3%) Black, 135 (26.5%) Hispanic participants. Among 

the 45 participants who were enrolled in the MAS, 31 (68.9%) were TGW and 9 (20.0%) 

were TGM (median age: 27, IQR 24 to 34). Race/ethnicity proportions of participants were 

evenly distributed; 14 (31.1%) for White, Black, and Hispanic, respectively. Data from 

baseline interviews, used to assess PrEP indications in the MAS, revealed that more than 

half (51.1%) of transgender MAS participants identified as homosexual, gay, or lesbian. 

The majority of MAS participants (86.7%) were single, not married. Almost half of MAS 

participants (40%) reported being employed and 71.9% had health insurance (29.7% Private, 

42.2% Medicaid/Medicare). Homelessness was reported by 13.3% of MAS participants.

Clinical Findings

Table1 also includes data about findings from one or more clinical visits. During the study, 

the median number of PrEP visits attended was 4 (IQR 2–8) in the observational cohort. 

During these visits, there was a total of 40 (7.8%) participants who screened positive for 

syphilis, 129 (25.2%) screened positive for gonorrhea, and 154 (30.2%) screened positive 

for chlamydia. There was a higher number of PrEP visits attended by MAS participants, 

the median was 8 (IQR 4–12). There was also a higher proportion of MAS participants 

who screened positive for gonorrhea and syphilis, 44.4% (n = 20) and 42.2% (n = 19), 

respectively. There were no HIV seroconversions among transgender participants at this 

SHPP study site during the study. Gender affirming therapy was reported by 73% of all 

participants in the study (n = 372). Approximately the same proportion was reported among 

participants in the MAS (73.3%, n = 33). The majority of participants (> 58%) reported 

gender affirming therapy containing estrogen.

MAS Baseline and Semiannual Interview Data

At baseline, 45 transgender MAS participants completed an interview and reported a 

median of 5 (IQR 1–10) sexual partners in the past 6 months. Only 5 participants reported 

having HIV + partners and 1 participant reported injection drug use, see Table2. There 

was approximately a 50% drop-off of participants at each 6-month follow-up visit and 

though the duration of the SHIPP study was 36 months, participation in the substudy did 

not exceed 18 months. Among participants who attended 6-, 12-, and 18-month follow-up 

visits, the median number of partners (in the past 3 months) was 2 (IQR 1–3), 3 (IQR 

1–5), and 3 (IQR 1–3), respectively. Approximately half of participants disclosed PrEP use 

to their main partner at follow-up visits. Majority of MAS participants (> 80%) reported 

being comfortable talking to a medical provider about PrEP, their sexual behaviors, and 

sexual relationships. Few participants reported out-of-pocket expenses for PrEP with average 

amounts less than $10 for PrEP medication and approximately $30 for clinic visits.

Townes et al. Page 5

AIDS Behav. Author manuscript; available in PMC 2023 July 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



PrEP Adherence

Figure1 shows the levels of PrEP adherence for all transgender participants with EMR data, 

using a calculated proportion of days covered (PDC), see supplemental Fig.2. At 3 months, 

42.4% of transgender participants (N = 216) were covered for at least 57.1% of days in the 

90-day period (estimated at taking 4 or more doses/week). Similar levels of adherence were 

found among 13.6% of TG participants at 6 months, 11.5% at 9 months, and 10.0% at 12 

months, respectively.

Table3 shows the levels of PrEP adherence among MAS participants, using self-reported 

interview data and dried blood spot (DBS) samples collected at quarterly follow-up visits. 

Among MAS participants who completed interviews or had DBS measures at follow-up 

visits, the proportion of participants who self-reported taking 4 or more doses in the previous 

week was consistently higher at all follow-up visits compared to TFV-DP DBS levels. At the 

3-month follow-up visit, 100% of participants who completed an interview reported taking 

4 or more doses of PrEP medication in the previous week while results from the TFV-DP 

DBS estimated 4 or more doses for 73.7% of participants. At 6, 9, and 12 months, taking 4 

or more doses in the past week was reported by 81.0%, 94.1%, and 83.3% of participants 

compared to TFV-DP DBS estimating 4 or more doses for 70.0%, 46.7%, and 75.0% of 

participants, respectively. Among TGW participants who used estrogen, we found lower 

concentrations of TFV-DP in DBS compared with those who were not, however, the sample 

size was too small to perform an inferential analysis.

Discussion

We assessed PrEP adherence in one of the largest US cohorts of transgender participants 

using self-report, PDC and TFV-DP DBS data. Our analysis revealed that PrEP adherence 

among TG persons was at its highest level in the first 3 months and decreased over time, 

with low adherence overall. Similar to findings in TGW in the iPrEx study [8], we found 

high positivity rates for syphilis, gonorrhea, and chlamydia at one or more clinical visits. 

Low medication adherence and high STI positivity could be an indication that TGW are at 

substantial ongoing risk for HIV infection [4].

In the MAS, we assessed previously identified barriers to adherent PrEP use, including 

nondisclosure of PrEP use to others, attitudes towards PrEP, and out-of-pocket costs 

associated with PrEP [12]. We found high levels of positive attitudes towards discussing 

sexual behaviors, sexual relationships, and PrEP with medical providers at this SHIPP 

clinic site. Previous studies indicate that co-location of healthcare services (including gender 

affirming care) and the cost of PrEP are ongoing challenges to PrEP care and adherence 

[15–18]. The SHIPP Study provided the opportunity to examine PrEP use and adherence 

in a clinical setting where gender affirming therapy was available, costs were minimal, and 

where providers were trained to work with the transgender population. Though our study did 

not examine TGW and TGM separately, our findings are consistent with qualitative research 

among young TGW who reported positive attitudes towards PrEP use [16].

The MAS aimed to assess adherence among participants who were provided adherence 

support. Our descriptive analysis showed lower levels of adherence measured by TFV-DP in 
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DBS (at least 4 doses/week) than participants’ self-reported adherence and even lower levels 

based on a calculated PDC. It is important to note that less than half of MAS participants 

completed follow-up interviews or received DBS collection throughout the study, and 

therefore adherence data was limited in this population. Among those who remained on 

PrEP, adherence declined after the first three months. The self-report data, while useful as a 

measure accessible to providers in real time, was less accurate than TFV-DP measurements. 

These findings are consistent with those among all MAS participants in the SHIPP study, 

(both cisgender and transgender) across five study sites [19]. In our sub-analysis, we found 

lower concentrations of TFV-DP in DBS among TGW participants compared with those 

who were not, however, the sample size was too small to perform an inferential analysis. 

While this finding is similar to evidence from other pharmacokinetic and drug level studies, 

there has not been substantial evidence to suggest a change to the current recommendations 

for PrEP regimens that contain tenofovir disoproxil fumarate (TDF) [20–23]. Though TFV-

DP in DBS concentrations may be affected by the use of gender affirming therapy, the size 

of the observed effects in studies so far are not expected to lower the efficacy of PrEP 

medication [23]. Messaging about PrEP efficacy remains an essential component to improve 

adherence among this population.

Our study has some limitations. The analysis focused only on TG participants in one study 

site participating in the SHIPP study, as opposed to combining all TG participants across 

sites. This selection was done with the intent of analyzing PrEP use and adherence data in a 

particular clinical setting where barriers to working with the TG population were minimal. 

Our selection poses a limitation in understanding how various factors such as participant 

demographics or lifestyle behaviors impact adherence. The study sample in the Medication 

Adherence Substudy was too small to conduct additional analyses. This poses a limitation to 

the generalizability of our findings among TG persons using PrEP in the Chicago area and 

elsewhere in the United States, however, the implications suggest a need for future studies 

investigating PrEP specifically among this population. Using EMR data to calculate PDC is 

likely to overestimate true adherence [13, 14]. Further, not all PrEP prescriptions are filled 

and not all individuals take their PrEP medication daily.

While there are efforts to improve PrEP uptake among sexual and gender minority groups, 

there remains a critical need to develop strategies and interventions that address barriers 

and support PrEP adherence among transgender persons. There is growing literature about 

the specific HIV prevention and care needs among transgender persons. However, there are 

limited data to show what interventions work well among TG persons, especially among 

Black/African American and Hispanic/Latino persons who are disproportionately affected 

by HIV. Careful considerations are needed when designing and implementing demonstration 

projects and observational studies to improve recruitment and retention of transgender 

persons [24]. The implementation of PrEP care among transgender persons must consider 

strategies that address the barriers to and facilitators of uptake and adherence, including 

co-location of gender-affirming healthcare, offering trainings to providers and frontline staff, 

and providing culturally appropriate information [25–27]. To improve the use of PrEP and 

realize its potential to reduce HIV incidence in the US [28], it is essential to consider the 

unique needs of this important group.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
PrEP Adherence Measures among Transgender Observational Cohort Participants at Howard 

Brown Health, Chicago, IL, 2014–2018, (N = 510). (*percentages reported are based on the 

estimated number of days covered over a 90-day time period, PDC = proportion of days 

covered = number of pills dispensed/90-day interval) *100)
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Table 1

Characteristics of Transgender Participants at Howard Brown Health, Chicago, IL, 2014–2018 (SHIPP Study)

Medication Adherence Substudy* (N = 45) Observational Cohort** (N=510)

Demographic Characteristics

Age in Years (median, IQR) 27 years, IQR (24–34) 25 years, IQR (21–30)

Sex at Birth n (%) n (%)

Male 36 (80.0) 356 (69.8)

Female 9 (20.0) 153 (30.0)

Gender

Transgender Female 31 (68.9) 349 (68.4)

Transgender Male 9 (20.0) 152 (29.8)

Unknown/Missing 5(11.1) 9 (1.8)

Race/Ethnicity

White, Non-Hispanic 14 (31.1) 169 (33.1)

Black, Non-Hispanic 14 (31.1) 119 (23.3)

Hispanic 14 (31.1) 135 (26.5)

Other 3 (6.6) 80 (15.7)

Clinical Findings (from one or more visits)

# of PrEP Clinic Visits (median, IQR) 8, IQR (4–12) 4, IQR (2–8)

STI Positive Laboratory Findings n (%) n (%)

Syphilis 2 (4.4) 40 (7.8)

Gonorrhea 20 (44.4) 129 (25.2)

Chlamydia 19 (42.2) 154 (30.2)

Gender Affirming Therapy

Antiandrogens 2 (4.3) 37 (7.3)

Estrogen 27 (58.7) 305 (59.8)

Progestin - 1 (0.2)

Testosterone 4 (8.7) 29 (5.7)

*
due to missing values, some categories do not equal 100%

**
represents the total number of transgender participants in the SHIPP study

PrEP = pre-exposure prophylaxis;

STI = sexually transmitted infection; IQR = interquartile range
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Table 2

Baseline and Semiannual Measures among Transgender Medication Adherence Substudy Participants at 

Howard Brown Health, Chicago, IL, SHIPP Study, 2014–2018, (N = 45)

Baseline 6-month 12-month 18-month

Interviews Completed a (%) 45 (100.0) 22 (48.9) 13 (28.9) 7(15.6)

# of partners, past 3 months (median, IQR) 5, IQR 1–10 2, IQR 1–3 3, IQR 1–5 3, IQR 1–3

PrEP disclosure to main partner b (n (%)) Perception statements (n (%)) - 11 (50.0) 7 (53.9) 4(57.1)

I feel comfortable talking to my medical provider about PrEP 40 (88.9) 22 (100.0) 12 (92.3) 7 (100.0)

I avoid telling my medical provider about how often I miss doses of my PrEP 
medication because I would not want him/her to be disappointed in me

7 (15.6) 1 (4.5) 1 (7.7) 2 (28.6)

I feel comfortable talking to my medical provider about my sexual behaviors and 
sexual relationships

36 (80.0) 20 (90.9) 11 (84.6) 7 (100.0)

I worry that my medial provider will make judgements about me for my sexual 
behavior

7 (15.6) 2 (9.1) - 1 (14.3)

a
percentages reported are based on the number of participants who completed an interview for each time period

b
the number of partners at baseline were based on the past 6 months
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Table 3

PrEP Adherence Measures among Transgender Participants in the Medication Adherence Substudy at Howard 

Brown Health, Chicago, IL, SHIPP Study, 2014–2018, (N = 45)

3-month 6-month 9-month 12-month

Interviews Completed (%) 18 (40.0) 21 (46.7) 17 (37.8) 12 (26.7)

Self-Reported Number of Doses Taken in Prior 7 Days 
(n (%))*

0–1 (Non-adherent) - 4 (19.0) 1 (5.9) 2 (16.7)

2–3 (Minimally adherent) - - - -

4–6 (Modestly adherent) 2 (11.1) 6 (28.6) 6 (35.3) 3 (25.0)

7 (Fully adherent) 16 (88.9) 11 (52.4) 10 (58.8) 7 (58.3)

DBS Samples Collected (%) 19 (42.2) 20 (44.4) 15 (33.3) 8 (17.8)

TFV-DP – Estimated Doses Taken in Prior 7 Days (n 
(%)*

0–1 (< 350 fmol per punch) 4 (21.0) 3 (15.0) 4 (26.7) 2 (25.0)

2–3 (350–699 fmol per punch) 1 (5.3) 3 (15.0) 1 (6.6) -

4–6 (700–1249 fmol per punch) 3 (15.8) 8 (40.0) 3 (20.0) -

7 (≥ 1250 fmol per punch) 11 (57.9) 6 (30.0) 7 (26.7) 6 (75.0)

Correlation Coefficient (95% CI)**

TFV-DP vs. Doses Taken (continuous) 0.25 (−0.27–0.65) 0.65 (0.27–0.85) 0.39 (−0.19–0.36) 0.53 (−0.40–0.91)

TFV-DP – Esti-mated Doses Taken vs. Doses Taken 
(ordinal)

0.34 (−0.18–0.70) 0.59 (0.17–0.82) 0.22 (−0.36–0.67) 0.76 (−0.04–0.96)

*
percentages reported are based on the number of participants who provided self-report data and/or DBS data for each time period

**
Spearman’s Rank Correlation Coefficient (All Visits Combined):

TFV-DP vs. Doses Taken (continuous): 0.43 (0.20–0.61)

TFV-DP – Estimated Doses Taken vs. Doses Taken (ordinal): 0.40 (0.16–0.58)

DBS = dried blood spot; CI = confidence interval; Non-adherent (0–1 doses/week or TFV-DP DBS concentrations < 350 fmol/punch), 
minimally adherent (2–3 doses/week or TFV-DP DBS concentrations 350–699 fmol/punch), modestly adherent (4–6 doses/week or TFV-DP 
DBS concentrations 700–1249 fmol/punch), and fully adherent (7 doses/week or TFV-DP DBS concentrations ≥ 1250 fmol/punch
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