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Abstract
Adherence to and sustainment of HIV pre-exposure prophylaxis (PrEP) are critical to its effectiveness. Adherence self-
efficacy, i.e., confidence in one’s ability to adhere to a particular medication, is a key psychological determinant of health 
behavior that strongly predicts HIV treatment adherence but has been understudied in PrEP research. This paper describes 
the psychometric evaluation and validation of the PrEP Adherence Self-Efficacy Scale (PrEP-ASES), adapted from the pre-
viously validated HIV Treatment Adherence Self-Efficacy Scale (HIV-ASES). Data are drawn from two studies conducted 
at a community health center, one focused on gay and bisexual cisgender men and the other on transgender women. Factor 
analyses support a one-factor score (eigenvalue = 6.78) that explained 75.3% of the variance, with good test–retest reliabil-
ity (rs > 0.40). In both studies, higher PrEP-ASES scores were associated with PrEP uptake, adherence, and sustainment. 
Findings support the utility of the PrEP-ASES in research and suggest the importance of addressing self-efficacy in PrEP 
programs and services.
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Introduction

Pre-exposure prophylaxis (PrEP) for HIV prevention is a 
highly effective biomedical prevention medication and a 
proven and promising strategy for ending the HIV epidemic 
[1, 2]. Since its FDA approval in 2012, approximately one 
million people worldwide have benefitted from taking oral 
PrEP [3]. PrEP’s effectiveness is dependent on patients’ 
adherence to their chosen dosing strategy (e.g., daily or 
event-driven; with the most common strategy currently 
being daily oral PrEP in most countries), and on the health 
care systems’ ability to support sustained use over time (e.g., 

by providing flexible visit scheduling, payment navigation 
services, or other assistance) [4–6]. Despite significant 
strides in PrEP implementation over the past 5 years, data 
indicate that we are far from reaching UNAIDS goals on a 
global level [7], and reveal stark inequities in PrEP uptake 
in the United States by both geographic location and race/
ethnicity [8]. Given these challenges in uptake, supporting 
adherence and sustainment for individuals who are willing to 
start PrEP is critical. Multiple studies have demonstrated the 
importance of regular adherence to ensure PrEP effective-
ness among daily PrEP users [9, 10].

To date, there are equivocal data about PrEP adherence, 
with some studies demonstrating high adherence rates 
and others demonstrating lower adherence rates [11–13]. 
Researchers have identified sociodemographic factors that 
are correlated with PrEP adherence and continuation and 
demonstrate that many systemic barriers affect sustainment 
among racially, socioeconomically, and otherwise margin-
alized individuals [11, 13, 14]. In addition to these social 
determinants of health, many psychosocial and treatment-
related factors, such as PrEP and HIV stigma, risk per-
ception, side effects, and logistics of daily life, have been 
identified as predictors of PrEP adherence [15]. Because 
individuals with low adherence or who discontinue PrEP 
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may be vulnerable to HIV infection [11, 14], it is crucial 
that research identify social and psychological factors that 
can actively promote and support PrEP adherence and sus-
tainment. Although structural-level and organizational-
level interventions are necessary to end the HIV epidemic, 
psychological factors continue to be an important focus for 
clinical interventions as well [16].

One of the most prominent psychological constructs 
across individual-level theories of health behavior change 
that is both intervenable and especially relevant for effective 
prevention is adherence self-efficacy [17]. Adherence self-
efficacy is defined as confidence in one’s ability to adhere 
to a given treatment or medication [18–20], and has been 
demonstrated to be a strong predictor of adherence in a vari-
ety of contexts, including HIV treatment [21, 22]. In 2007, 
Johnson et al. published the HIV Treatment Adherence Self-
Efficacy Scale (HIV-ASES), a twelve-item self-report scale 
to measure this construct [18]. The HIV-ASES has robust 
internal consistency and test–retest reliability [18] and has 
been used in over 250 studies both nationally and interna-
tionally [23–25]. While adherence self-efficacy is correlated 
with several factors that also affect medication adherence, 
such as depression [26, 27], this psychological construct is 
one of the strongest correlates of HIV adherence [21] and 
has been identified as a modifiable factor that clinicians can 
influence among patients to enhance adherence and care 
outcomes [28].

While adherence self-efficacy has been thoroughly 
explored in HIV treatment, few studies have included 
measures of PrEP self-efficacy [29–31] and none have been 
thoroughly validated through psychometric evaluation. In 
order to address this gap, our research team adapted the 
HIV-ASES for PrEP use and used this measure in two PrEP 
implementation research projects with populations dispro-
portionately impacted by HIV in the United States [32, 
33]. This paper presents an analysis of this adapted scale to 
evaluate its psychometric qualities and its association with 
PrEP adherence (i.e., daily use as directed) and sustainment 
(i.e., sustained use over time) in these two samples, to dem-
onstrate the reliability and validity of this scale for the meas-
urement of PrEP adherence self-efficacy in future research.

Methods

Participants

The analyses presented in this study are based on a total 
of 578 HIV-negative participants from two separate studies 
conducted in collaboration with Callen-Lorde Community 
Health Center, a federally qualified health center (FQHC) 
serving lesbian, gay, bisexual, transgender, and queer 
(LGBTQ) communities in New York City: SPARK, a PrEP 

demonstration-implementation project (Study A, N = 430), 
and FIRED UP, an observational cohort study of transgender 
women and trans feminine individuals (TGW/TFI) (Study 
B, N = 148).

Study Procedures: Study A

SPARK participants were recruited through medical pro-
vider or counselor referral at the health center. Eligibility 
criteria included: (1) being 18 years of age or older, (2) neg-
ative HIV status, (3) sex recorded at birth of ‘male,’ and (4) 
met CDC criteria for PrEP eligibility [34], and/or expressed 
concern about potential HIV exposure in the next 3 months. 
Participants who screened eligible for the study completed 
a self-administered online survey and then were scheduled 
for an in-person study enrollment visit at the health center 
at which they decided whether or not they wanted to begin 
PrEP. Data were collected between January 2014 and May 
2017. Detailed information about the study protocol has 
been published previously [35].

Study Procedures: Study B

FIRED UP was designed to understand and improve PrEP 
implementation efforts with TGW/TFI in a real-world set-
ting. Study staff embedded within the health center identified 
eligible patients with upcoming healthcare appointments, 
and conducted screening, informed consent, and enrollment 
procedures at appointments. Eligibility criteria included (1) 
being 18 years of age or older, (2) negative HIV status, (3) 
sex recorded at birth of ‘male,’ and (4) gender identity of 
woman, transgender woman, trans feminine, non-binary, 
two-spirit, or gender non-conforming. The study was divided 
into two cohorts: (1) TGW/TFI who were PrEP patients at 
the clinic and had been prescribed once daily tenofovir diso-
proxil fumarate/emtricitabine, and (2) TGW/TFI who were 
patients at the clinic but were not currently or previously 
prescribed or using PrEP. Data were collected from Novem-
ber 2018 to May 2020. Additional study procedure informa-
tion is available in a previous publication [36].

Measures: Study A

Demographics

Participants reported their age, race/ethnicity, gender, sexual 
orientation, education, and income.

PrEP Adherence Self‑Efficacy (PrEP‑ASES)

Participants completed a 9-item adapted version of the HIV 
Adherence Self-Efficacy Scale (HIV-ASES) [18], measuring 
confidence in one’s ability to carry out behaviors important 
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to PrEP adherence, even in the face of adherence barriers. 
The adaptation stayed as faithful as possible to the original 
scale, primarily replacing the words “your treatment” with 
the words “PrEP” or “taking PrEP,” (e.g., “Integrate your 
treatment into your daily routine” became “Integrate tak-
ing PrEP into your daily routine”). We deleted three scale 
items that referenced barriers or situations not relevant for 
PrEP (e.g., restrictions on meal timing or T-cell level drops). 
Response options ranged from 0 (“cannot do at all”) to 10 
(“completely certain can do”)? Items were averaged for each 
participant, with higher scores indicating higher adherence 
self-efficacy. The full PrEP-ASES scale is presented in 
“Appendix”.

In Study A, all participants completed the PrEP-ASES at 
baseline (i.e., before initiating PrEP), and participants who 
initiated PrEP completed the scale on all follow up surveys. 
Since all participants were PrEP-naïve at baseline, the base-
line PrEP-ASES scale prompt language was framed to reflect 
hypothetical use, whereas the scale prompt language for fol-
low up surveys among active PrEP users referenced current 
PrEP use (see “Appendix” for different scale prompts).

The following measures were identified for inclusion in 
validity analyses based on hypothesized associations with 
adherence self-efficacy.

PrEP Uptake

After completing the baseline visit, participants decided 
whether they wanted to take PrEP. Those who elected to 
take PrEP were given a prescription for PrEP medications, 
based on which we created a binary variable of PrEP Uptake 
(Yes/No).

PrEP Sustainment

PrEP sustainment was defined through five separate binary 
variables: four pertaining to each follow up time point (3, 
6, 9, 12 months), and one pertaining to the overall study 
period. Participants were coded as “Yes” for sustainment at 
each follow up time point during which they attended a visit 
and received and filled a PrEP prescription. We also cre-
ated a variable for “on PrEP continually”, which was coded 
as “yes” if patients filled their prescriptions at 3, 6, and 
9 months, and reported no interim PrEP cessations to clini-
cians or study staff between enrollment and their 12-month 
visit.

PrEP Adherence

Adherence was monitored using dried blood spot testing 
(DBS) at 3, 6, and 12-month follow-up visits. Results were 
dichotomized as TDF ≥ 700 fmol/punch versus lower levels, 

with the higher category having been found to indicate 
recent protective PrEP dosing, at ≥ 4 pills/week [37].

Perceived Sensitivity to Medications

At baseline, each participant completed the 5-item scale 
which assessed their sensitivity to medications [38]. Higher 
scores on this scale have been associated with greater experi-
ences of medication side effects as well as greater intentional 
non-adherence to anti-retroviral therapy among individuals 
living with HIV [38, 39]. Response options ranged from 1 
(strongly disagree) to 5 (strongly agree). Example item: “My 
body is very sensitive to medicines.” Individual items were 
averaged to provide a total score where higher scores indi-
cate higher perceived sensitivity to potential adverse effects 
of medicines. The scale demonstrated good psychometric 
properties in the sample (α = 0.92).

Depressive and Anxious Symptoms

Participants completed two subscales of the Brief Symp-
tom Inventory [40]. Specifically, participants completed the 
6-item depressive and 6-item anxious symptoms subscales, 
which are part of the short (53-item) version of the Symptom 
Checklist 90-R. Both subscales demonstrated good psycho-
metric properties in the current sample (anxious symptoms 
α = 0.87; depressive symptoms α = 0.88).

Measures: Study B

Demographics

Participants reported the same demographic information as 
in Study A.

PrEP Adherence Self‑Efficacy (PrEP‑ASES)

The same survey items were used to measure PrEP-ASES in 
Study B as were used in Study A. All participants completed 
the PrEP-ASES at enrollment, and participants who were 
PrEP users also completed the scale on follow up surveys. 
The survey prompt was worded to refer to hypothetical PrEP 
use in the non-PrEP cohort, and to refer to actual PrEP use 
in the PrEP cohort. See “Appendix” for prompt language.

The following measures were identified for inclusion in 
validity analyses based on hypothesized associations with 
adherence self-efficacy.

PrEP Rx Status

We created a binary variable based on PrEP prescription 
(Rx) status at enrollment. Participants with a PrEP prescrip-
tion were coded as PrEP Rx = Yes, and participants who 
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were neither current nor former PrEP users were coded as 
PrEP Rx = No.

Self‑reported PrEP Adherence

Participants were asked a question from a self-report meas-
ure of medication adherence: “In the last 30 days, how often 
did you take your PrEP medication exactly as prescribed 
by your doctor?” (6-point Likert-type scale, ranging from 
“Never” to “Always”) [41]. In these analyses, this item was 
dichotomized into Always/Almost Always versus Usually/
Sometimes/Rarely/Never.

PrEP Adherence: Urine TFV

Urine samples were collected from participants who 
reported having taken PrEP within the 7 days preceding their 
follow up study visit. Samples were analyzed using a liquid 
chromatography–tandem mass spectrometry (LC–MS/MS) 
urine assay with high sensitivity and specificity for tenofovir, 
performed by a third-party laboratory [42]. This assay has 
been validated, demonstrating high sensitivity and positive 
predictive value when compared to dried blood spots (DBS), 
as well as greater sensitivity than plasma-based measures 
[43–45]. It differentiates between high levels of urine TFV 
(> 1000 ng/mL), lower levels of urine TFV (10–1000 ng/
mL), and the absence of detectable levels (< 10 ng/mL). 
High levels indicate having taken a pill in the last 7 days, and 
are a probable indicator for last pill within the last 2–3 days 
[43]. For these analyses, results are dichotomized as urine 
TFV > 1000 ng/mL vs. < 1000 ng/mL.

Perceived Sensitivity to Medications

Study B analyzed this construct using the same scale vari-
able used in Study A.

Anxious Symptoms

Participants completed the Generalized Anxiety Disorder 
7-item scale [46]. A total score is provided by summing rat-
ings on a 4-point scale, 0 (not at all) to 3 (nearly every day). 
Example item: “Over the last 2 weeks, how often have you 
been bothered by the following problems? Feeling nervous, 
anxious or on edge.” Depressive symptoms were included 
in the survey; however, due to a survey programming error, 
the results for this scale were incomplete and could not be 
analyzed.

Resilience Scale

Participants completed the 25-item Connor–David-
son Resilience scale [47]. A total score is calculated by 

summing ratings on a 5-point scale, 0 (not true at all) to 4 
(true nearly all the time). Example item: “Please indicate 
how much you agree with the following statement: I am 
able to adapt when changes occur.”

Data Analysis: Study A

First, we conducted an exploratory factor analysis (EFA) 
with data from a randomly selected sample of approxi-
mately half of the study participants. We used a principal 
axis factor method and oblique rotation (PROMAX) to 
assist us with identifying items with sufficient and ade-
quate factor loadings (i.e., ≥ 0.40) [48, 49]. Factor reten-
tion was decided by examining eigenvalues, scree plot, 
and interpretability of factors. Specifically, factors with 
eigenvalues less than 1 and those with less than three items 
were not retained [48].

We then used MPlus 8.0 to conduct a Confirmatory Fac-
tor Analysis (CFA) of the 9-item scale with the data from the 
225 baseline participants who did not overlap with the EFA 
sample. This sample size exceeded guidelines for deriving 
meaningful and interpretable models and fit indices in CFA 
[50]. Chi-square model fit criterion can lead to erroneous 
conclusions with criterion sensitivity to large samples (i.e., 
greater than 200), and has a tendency to indicate a significant 
probability level as sample size increases [51]. Therefore, 
model fit was evaluated by examining the root mean square 
error of approximation (RMSEA), the comparative fit index 
(CFI), and the standardized root-mean residual (SRMR). 
RMSEA values lower than 0.06, CFI values above 0.90, 
and SRMR values close to 0.08 all are indicative of good 
model fit [52]. We then conducted a CFA with only the par-
ticipants who had adopted PrEP and completed the scale at 
their 3-month follow-up.

We assessed concurrent, predictive, and divergent valid-
ity, as well as test–retest reliability with all three PrEP-ASES 
time points (baseline, 3-months, and 6-months) in order 
to not only provide insight on PrEP-ASES in general, but 
also to better understand possible differences in the scale’s 
behavior among naïve vs. experienced PrEP users. For con-
current and predictive validity, we calculated mean PrEP-
ASES scores stratified by binary PrEP use indicators, using 
independent t-tests to determine statistically significant dif-
ferences. Baseline scores were stratified by PrEP uptake, 
and both baseline and follow up scores were stratified by 
sustainment and adherence indicators. We assessed diver-
gent validity by calculating Pearson’s correlation coefficients 
and p-values between the three PrEP-ASES scores and the 
hypothesized correlates of adherence self-efficacy. To assess 
test–retest reliability, we calculated Pearson’s correlation 
coefficients and conducted a repeated measures ANOVA 
with post hoc pairwise comparison.
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Data Analysis: Study B

We assessed concurrent, predictive, and divergent validity 
for PrEP-ASES in FIRED UP by applying the same analytic 
methods used for Study B. For concurrent and predictive 
validity, ASES scores were stratified by binary PrEP use 
indicators, including PrEP Rx status among all participants, 
self-reported adherence among PrEP users, and urine TFV 
level among PrEP users. For divergent validity, we ran cor-
relations between PrEP-ASES T1, T2, T3, and three hypoth-
esized adherence self-efficacy correlates (perceived sensi-
tivity to medications, anxious symptoms, and resiliency). 
Correlations between the three ASES scores were also used 
to assess test–retest reliability.

Results: Study A

Sample Characteristics

Participants (N = 430) ranged in age from 18 to 76 years 
(M = 34.2, SD = 9.0). Table 1 presents the demographic 
characteristics of the study sample by PrEP Uptake. Cis-
gender men comprised 96% of the total sample, and 4% were 
transgender women or non-binary individuals. The sample 
was diverse in regard to race/ethnicity with 10.5% (n = 55) 
identifying as non-Hispanic Black, 11.9% (n = 51) iden-
tifying as Hispanic/Latino/a/x, 49.8% identifying as non-
Hispanic white (n = 214), 18.8% identifying as multiracial 
(n = 81), and 6.6% identifying as Asian (n = 28). Approxi-
mately 75% of the sample identified as gay (n = 323), 12.6% 
identified as bisexual (n = 54) and 9.5% identified as queer 
(n = 41). Approximately two-thirds of the sample had earned 
a bachelor’s degree or higher and about two thirds also 
earned less than $50,000 annually. The only demographic 
correlate of PrEP uptake was gender identity, with a larger 
proportion of the PrEP decliners identifying as trans women, 
compared to PrEP adopters.

Construct Validity Analyses

Exploratory factor analysis from baseline data with the 
randomly selected half of the participants (n = 222) sug-
gested that the one-factor model approximated multivari-
ate normality as demonstrated by Kaiser–Meyer–Olkin 
value of 0.93 and a significant Bartlett’s test of sphericity: 
χ2(36) = 1765.34, p < 0.001. Factor retention was decided 
by examining eigenvalues, scree plot, and interpretability 
of factors, which all suggested a one-factor solution (eigen-
value = 6.78, 75.3% of variance explained).

The results of the CFA of the baseline data also suggested 
that a one-factor model provided acceptable fit to the data, 
χ2(27) = 146.75, p < 0.001, CFI = 0.93, RMSEA = 0.04, 

SRMR = 0.05. As illustrated in Table 2, items loaded signifi-
cantly onto one factor and the scale demonstrated good psy-
chometric properties in both samples (α = 0.95). Next, we fit 
a CFA to evaluate the one-factor solution among participants 
who decided to take PrEP at their 3-month follow-up visit, 
which also confirmed a one-factor model, χ2(27) = 163.62, 
p < 0.001, CFI = 0.90, RMSEA = 0.03, SRMR = 0.11.

Concurrent and Divergent Validity

To assess concurrent validity, we examined whether PrEP-
ASES assessed at baseline distinguished between those who 
elected to use PrEP compared to those who did not. Findings 
were in line with our hypothesis, such that those who elected 
to take PrEP had higher PrEP-ASES scores compared to 
those who did not elect to take PrEP. Additionally, we exam-
ined whether PrEP-ASES at baseline, 3-months (n = 280), 
and 6-months (n = 278) were associated with sustained PrEP 
use and adherence. In line with our hypothesis, we found 
that compared to those who stopped PrEP, those who sus-
tained PrEP use had significantly higher PrEP-ASES scores 
at 3-months and 6-months. Similarly, participants who dem-
onstrated higher levels of PrEP adherence (i.e., TDF ≥ 700 
fmol) over the 12-months of the study had significantly 
higher PrEP-ASES scores at 3-months and 6-months com-
pared to those with lower TDF concentrations. PrEP use 
indicators were not associated with a difference in baseline 
PrEP-ASES scores. Table 3 presents these data.

Table 4 provides correlations of PrEP-ASES assessed at 
baseline, 3-months, and 6-months, and our divergent varia-
bles of interest. PrEP-ASES at all time points was negatively 
associated with Perceived Sensitivity to Medications and 
Depressive Symptoms assessed at baseline. Additionally, 
PrEP-ASES assessed at follow-up time points was negatively 
associated with Anxious Symptoms at baseline.

Test–Retest Reliability

We analyzed test–retest reliability among participants who 
initiated PrEP by first calculating Pearson’s correlation coef-
ficients between PrEP-ASES at each time point. All three 
time points demonstrated a significant positive correlation 
with one another, and this association was strongest between 
the two follow up measurements (3-month and 6-month 
ASES r = 0.737, p < 0.001, compared to r < 0.35, p < 0.001, 
for baseline paired with either follow up time) (see Table 4).

In addition, we performed a repeated measures ANOVA 
(n = 266) to assess mean ASES scores at baseline and 
at the two times after accumulating PrEP experience. 
Mauchly’s test indicated that the sphericity assumption 
had been violated (χ2(2) = 69.74, p < 0.001), so we cor-
rected degrees of freedom using Huynh–Feldt estimates of 
sphericity (ε = 0.82). The results showed that mean ASES 
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scores significantly varied across the time points: F(1.63, 
432.42) = 160.60, p < 0.001. Bonferroni post hoc tests indi-
cated that in comparison to baseline PrEP-ASES (M = 7.85, 
SD = 1.23), scores were significantly higher at 3-months 
(M = 9.14, SD = 1.29, p < 0.001), and at 6-months (M = 9.09, 

SD = 1.36, p < 0.001). However, there was no significant dif-
ference between scores at 3-months and 6-months (p = 1). 
This aligns with our hypothesis that adherence self-efficacy 
would be higher after PrEP experience and indicates strong 
test–retest reliability among PrEP users (Data not shown).

Table 1  Sample characteristics by study and PrEP status

a Gender identity options differed between Study A and Study B. The “non-binary” category here captures participants who described their gen-
der as genderqueer, gender non-conforming or non-binary in Study A, and who identified as trans feminine, non-binary, two-spirit, or gender 
non-conforming in Study B. Cisgender men were ineligible for participation in Study B
b Chi-squared p-values except cases which required Fisher’s exact test (race/ethnicity and sexual identity for both studies, and gender identity for 
Study A)
c Includes individuals who indicated Hispanic ethnicity and White race, as well as individuals who declined to put a race other than Hispanic/
Latino or who wrote in Hispanic/Latino as their race under “Other.”
d Study A and Study B surveys included different response options for sexual orientation

Study A: SPARK Study B: FIRED UP

Declined PrEP Accepted PrEP χ2, p  valueb No PrEP Rx PrEP Rx χ2, p  valueb

n = 130 n = 300 n = 48 n = 100

N (%) N (%) N (%) N (%)

Gender  identitya 7.98, 0.017b 0.01, 0.931
 Transgender woman/woman 9 (6.9%) 5 (1.7%) 42 (87.5%) 88 (88%)
 Non-binary 1 (0.8%) 2 (0.7%) 6 (12.5%) 12 (12%)
 Cisgender man 120 (92.3%) 293 (97.7%) – –

Race/Ethnicity 4.22, 0.574b 5.85, 0.430b

 Non-Hispanic White 63 (49.6%) 151 (50.3%) 16 (33.3%) 22 (22%)
 Black 15 (11.8%) 30 (10.0%) 8 (16.7%) 16 (16%)
 Hispanic/Hispanic  Whitec 12 (9.4%) 39 (13.0%) 13 (27.1%) 31 (31%)
 Asian 12 (9.4%) 16 (5.3%) 1 (2.1%) 5 (5%)
 Native Hawaiian/Pacific Islander 1 (0.8%) 1 (0.3%) 1 (2.1%) 1 (1%)
 Middle Eastern 2 (1.6%) 4 (1.3%) 1 (2.1%) 0 (0%)
 Multiracial 22 (17.3%) 59 (19.7%) 8 (6.7%) 25 (25%)

Sexual  identityd 5.10, 0.219b 30.80, < 0.001b

 Gay 90 (70.3%) 233 (77.9%) – –
 Bisexual 20 (15.6%) 34 (11.4%) 11 (26.8%) 8 (8.9%)
 Queer 13 (10.2%) 28 (9.4%) 2 (4.9%) 14 (15.6%)
 Straight 3 (2.3%) 3 (1.0%) 13 (31.7%) 55 (61.1%)
 Uncertain 2 (1.6%) 1 (0.3%) – –
 Lesbian – – 9 (22.0%) 1 (1.1%)
 Pansexual – – 3 (7.3%) 9 (10.0%)
 Asexual – – 3 (7.3%) 3 (3.3%)

Age 0.07, 0.995 12.46, 0.006
 18–24 years of age 13 (10.2%) 29 (9.7%) 16 (33.3%) 34 (34%)
 25–29 years of age 32 (25.0%) 78 (26.0%) 13 (27.1%) 20 (20%)
 30–49 years of age 73 (57.0%) 169 (56.3%) 11 (22.9%) 43 (43%)
 50 years of age and older 10 (7.8%) 24 (8.0%) 8 (16.7%) 3 (3%)

Education 0.74, 0.391 0.02, 0.883
 Less than a bachelor’s degree 39 (30.7%) 105 (35.0%) 34 (70.1%) 72 (72%)
 Bachelor’s degree or higher 88 (69.3%) 195 (65.0%) 14 (29.2%) 28 (28%)

Income 0.25, 0.874 1.45, 0.228
 $0 to < $49,999 85 (67.7%) 198 (66.7%) 38 (79.2%) 86 (86.9%)
 $50,000+ 41 (32.3%) 99 (33.3%) 10 (20.8%) 13 (13.1%)
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Results: Study B

Sample Characteristics

Participants (N = 148) ranged in age from 18 to 65 years 
(M = 34, SD = 8.7). Demographic data stratified by PrEP Rx 
status is found in Table 1. Almost 88% of the total sample 
identified as trans women or women, with the rest identi-
fying as trans feminine, non-binary, two-spirit, or gender 
non-conforming. The sample was diverse in regard to race/
ethnicity with 16.2% (n = 24) identifying as non-Hispanic 
Black, 29.7% (n = 44) identifying as Hispanic/Latino/a/x, 
25.7% identifying as non-Hispanic white (n = 38), and 
22.3% identifying as multiracial (n = 33). Approximately 
46% of the sample identified as straight (n = 68), 12.8% 
identified as bisexual (n = 19) and 10.8% identified as queer 
(n = 16). Only 28% of the sample had earned a bachelor’s 
degree or higher (n = 42), and 83.7% (n = 124) earned less 
than $50,000 annually. A greater proportion of participants 
who had received PrEP prescriptions at the health center 
identified as straight or queer compared to identifying as a 
lesbian or bisexual. A higher percentage of those with PrEP 
prescriptions were between the ages of 30–49, and a higher 
percentage of those who had not received PrEP prescriptions 
were aged 50 or older.

Concurrent and Predictive Validity

To assess concurrent validity, we examined whether PrEP-
ASES at enrollment differed between those with PrEP 
prescriptions and those without. Findings supported our 
hypothesis, in that PrEP users had significantly higher T1 
ASES scores. We also hypothesized that among those in 

the PrEP cohort, those with higher ASES scores at a given 
time point would have higher concurrent and future self-
reported adherence and urine TFV, compared to those with 
lower ASES scores. Stratified ASES scores displayed pat-
terns aligning with this hypothesis at all time points, some of 
which reached levels of statistical significance. Specifically, 
ASES T1 was significantly associated with self-reported 
adherence at T2 and T3, and with urine TFV at T3. ASES 
T2 was significantly associated with self-reported adherence 
at T2, and ASES T3 was significantly associated with both 
self-reported adherence and urine TFV at T3. Table 5 pre-
sents these data.

Divergent Validity and Test–Retest Reliability

Overall, correlation coefficients between ASES scores and 
the hypothesized divergent variables were low (ranging from 
− 0.163 to 0.179). The T1 ASES has a small but significant 
negative correlation with Perceived Sensitivity to Medica-
tions, and a small marginally significant positive association 
with resilience. In terms of test–retest reliability, the corre-
lations between the ASES scores over time ranged between 
0.417 and 0.505 and were all statistically significant. These 
results are shown in Table 4.

Discussion

This paper is the first, to our knowledge, to develop and 
test an adapted PrEP adherence self-efficacy scale. In two 
studies conducted in a community-based health center with 
priority populations, we found evidence for the reliability 
and divergent validity of the PrEP-ASES, and for its ability 

Table 2  PrEP Adherence Self-Efficacy Scale: standardized factor loadings—SPARK (Study A)

Item stem: How confident are you that you can… Baseline 3-Month follow-up

EFA (N = 222) CFA (N = 225) CFA (N = 280)

…Stick to taking PrEP even when side effects begin to interfere with daily activities 0.68 0.64 (0.57, 0.71) 0.69 (0.53, 0.72)
…Integrate taking PrEP into your daily routine 0.88 0.83 (0.78, 0.94) 0.86 (0.79, 0.93)
…Integrate taking PrEP into your daily routine even if it means taking medications or 

doing other things in front of people who don’t know you are taking PrEP
0.86 0.79 (0.74, 0.83) 0.81 (0.79, 0.84)

…Stick to your PrEP schedule even when your daily routine is disrupted 0.92 0.90 (0.87, 0.92) 0.88 (0.84, 0.92)
…Stick to your PrEP schedule when you aren’t feeling well 0.92 0.92 (0.90, 0.94) 0.89 (0.88, 0.94)
…Continue taking PrEP even if it means doing so interferes with your daily activities 0.86 0.85 (0.82, 0.89) 0.81 (0.78, 0.89)
…Continue taking PrEP even when you are feeling discouraged about your sexual health 0.92 0.91 (0.89, 0.93) 0.85 (0.83, 0.89)
…Continue taking PrEP even when getting to your clinic appointments is a major hassle 0.86 0.83 (0.79. 0.87) 0.82 (0.79, 0.89)
…Continue taking PrEP even when people close to you tell you that they don’t think it is 

doing any good
0.88 0.83 (0.79, 0.86) 0.83 (0.76, 0.88)

Eigenvalue 6.78 – –
% of variance explained 75.3 – –
Alpha 0.95 0.95 0.93
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to predict PrEP adherence and sustainment. The two studies 
differed in terms of the gender composition of the sample, 
the years of data collection, and the type of patient (patients 
offered free PrEP through the study, vs. patients engaging 
in regular healthcare that may or may not involve PrEP). 
The fact that results were replicated in these diverse samples 
bodes well for the potential generalizability of these findings 
to additional populations.

Our analyses suggested that PrEP self-efficacy is best 
conceptualized as a single factor. The original ASES was 
conceptualized as comprising two subscales: integration and 
perseverance; but past research also suggests the utility of a 
single factor or total score for this measure [28, 53]. In both 
studies, PrEP-ASES scores demonstrated good test–retest 
reliability, with correlations strengthening over time among 
the new PrEP users in Study A.

In Study A, the PrEP demonstration project, higher 
baseline PrEP-ASES scores predicted PrEP uptake, and 
higher PrEP-ASES scores 3 months after PrEP initiation 
were significantly associated with both PrEP adherence, 
measured by TDF-levels in DBS testing, and PrEP sus-
tainment, measured by PrEP prescription pick-up. These 
significant associations were sustained at every time-point 
in the study, and PrEP-ASES scores at 3 months predicted 
continuous PrEP use over the full 12-month follow-up 
period. In Study B, the naturalistic PrEP cohort study, 
higher PrEP-ASES scores were associated with greater 
self-reported PrEP adherence, both concurrently and at 
future visits. Participants with urine TFV levels above 
1000 had higher PrEP-ASES scores in every instance, 
but these associations did not always reach statistical 
significance.

Table 3  Concurrent and predictive validity of PrEP-ASES—SPARK (Study A)

a Independent samples t-test p-values
b Among those who adopted PrEP at baseline

PrEP-ASES Baseline PREP-ASES 3 Months PrEP-ASES 6 Months

N M (SD) t pa N M (SD) t pa N M (SD) t pa

PrEP uptake (baseline) 11.38  < 0.001 – – – –
 Yes 300 7.85 (1.24) – – – –
 No 130 5.54 (2.17) – – – –

PrEP  sustainmentb

 PrEP Rx/pick-up at 3-month visit -0.38 0.707 2.17 0.047 – –
  Yes 277 7.84 (1.24) 265 9.20 (1.09) – –
  No 23 7.94 (1.19) 15 7.54 (2.95) – –

 PrEP Rx/pick-up at 6-month visit 1.43 0.159 2.40 0.023 1.52 0.149
  Yes 263 7.89 (1.22) 252 9.22 (1.03) 262 9.16 (1.20)
  No 37 7.55 (1.36) 28 8.06 (2.54) 16 8.10 (2.77)

 PrEP Rx/pick-up at 9-month visit 1.31 0.191 2.36 0.023 2.40 0.023
  Yes 251 7.89 (1.23) 240 9.23 (1.03) 247 9.21 (1.15)
  No 49 7.64 (1.26) 40 8.38 (2.25) 31 8.21 (2.28)

 PrEP Rx at 12-month visit 0.84 0.400 2.63 0.011 2.37 0.022
  Yes 233 7.88 (1.25) 226 9.25 (1.05) 231 9.22 (1.13)
  No 67 7.74 (1.21) 54 8.52 (1.95) 47 8.48 (2.06)

 On PrEP continually (full study) 1.09 0.278 3.36 0.001 2.93 0.005
  Yes 217 7.90 (1.24) 210 9.30 (1.00) 217 9.26 (1.11)
  No 83 7.72 (1.21) 70 8.52 (1.85) 61 8.51 (1.91)

PrEP  adherenceb

 TDF700 at 3-month visit 1.40 0.162 2.61 0.019 – –
  Yes 259 7.87 (1.21) 250 9.27 (1.00) – –
  No 21 7.48 (1.50) 17 7.90 (2.16) – –

 TDF700 at 6-month visit 0.41 0.680 3.37 0.002 2.98 0.006
  Yes 237 7.89 (1.21) 226 9.32 (0.96) 237 9.29 (0.99)
  No 26 7.78 (1.35) 26 8.57 (1.08) 25 8.23 (1.75)

 TDF700 at 12-month visit 1.73 0.093 2.38 0.024 2.53 0.017
  Yes 209 7.96 (1.16) 202 9.32 (0.96) 207 9.29 (1.04)
  No 28 7.40 (1.64) 27 8.64 (1.45) 28 8.55 (1.51)
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Not surprisingly, PrEP-ASES scores were negatively 
associated with perceived sensitivity to medications, and this 
association was stronger at baseline, compared to follow-up, 
especially for participants in Study A who were initiating 
PrEP. The PrEP-ASES demonstrated divergence from other 

measures previously associated with adherence, including 
anxiety, depression and resilience.

Taken together, these results support the utility of the 
PrEP-ASES for use in PrEP-related research, as well as the 
importance of the concept of PrEP self-efficacy in clinical 

Table 4  Divergent validity of PrEP-ASES

***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.1
a Baseline variables are analyzed for all participants in each study
b ASES scores were collected at follow up only for participants who initiated PrEP at baseline in the SPARK study, and for participants who had 
a prescription to PrEP at enrollment in the FIRED UP study

Study A (SPARK) 1 2 3 4 5 6

1. PrEP-ASES (baseline)a –
2. PrEP-ASES (3-months)b 0.343*** –
3. PrEP-ASES (6-months)b 0.327*** 0.737*** –
4. Perceived sensitivity to  medicationsa − 0.329*** − 0.122* − 0.164** –
5. Anxious  symptomsa − 0.051 − 0.148* − 0.148** 0.177*** –
6. Depressive  symptomsa − 0.108* − 0.153* − 0.174** 0.169*** 0.744*** –

Study B (FIRED UP) 1 2 3 4 5 6

1. PrEP-ASES (T1)a –
2. PrEP-ASES (T2)b 0.484*** –
3. PrEP-ASES (T3)b 0.417*** 0.505*** –
4. Perceived sensitivity to  medicationsa − 0.163* − 0.128 − 0.126 –
5. Anxious  symptomsa − 0.036 0.034 − 0.067 0.240** –
6. Resilience  scalea 0.158^ 0.048 0.179 − 0.094 − 0.350*** –

Table 5  Concurrent and predictive validity of PrEP-ASES—FIRED UP (Study B)

a Independent samples t-test p-values
b Among PrEP users

PrEP-ASES T1 PrEP-ASES T2 PrEP-ASES T3

N M (SD) t pa N M (SD) t pa N M (SD) t pa

PrEP user (enrollment) 3.48  < 0.001 – – – –
 Yes 100 8.05 (2.11) – – – –
 No 48 6.42 (2.88) – – – –

PrEP adherence—self-reportb

 Always/almost always at T2 2.57  0.039 3.62  < 0.001 – –
  Yes 62 8.35 (2.14) 61 8.61 (1.77) – –
  No 14 7.23 (1.26) 14 6.46 (2.06) – –

 Always/almost always at T3 2.83 0.006 0.84 0.404 2.75 0.017
  Yes 56 8.35 (2.02) 54 8.10 (2.01) 56 8.60 (1.34)
  No 12 6.45 (2.52) 11 7.52 (2.55) 12 6.71 (2.29)

PrEP adherence—urineb

 TFV > 1000 at T2 0.93 0.357 1.63 0.108 – –
  Yes 50 8.43 (1.95) 49 8.50 (1.89) – –
  No 14 7.88 (2.04) 14 7.50 (2.37) – –

 TFF > 1000 at T3 2.11 0.040 1.03 0.318 2.87 0.011
  Yes 40 8.49 (1.83) 40 8.41 (1.90) 40 8.69 (1.11)
  No 15 7.15 (2.72) 13 7.67 (2.39) 15 7.00 (2.17)
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encounters. Many of the items in the PrEP-ASES represent 
abilities that can be taught or supported by behavioral inter-
ventions in health care settings. For example, patients can 
be taught strategies for integrating PrEP into their daily rou-
tines, for sticking to their PrEP schedule even when their 
daily routine is disruptive, and for navigating frustrations 
or negative emotions that might impact PrEP use. Research 
suggests that presenting patients with specific coping strat-
egies can increase self-efficacy [54–57], which may have 
significant positive impacts on health behavior and out-
comes. Using a consistent measure of PrEP self-efficacy may 
improve the evaluation of interventions aimed at increasing 
PrEP self-efficacy and enable researchers to understand the 
relative impact of different intervention strategies.

The analyses above are subject to several limitations. 
Although the studies were conducted with different patient 
populations and at different times, both were conducted 
in the same community-based health center in New York 
City. This community health center is a highly supportive 
environment for LGBTQ+ patients and has a robust PrEP 
program, so these findings might not necessarily general-
ize to differing patient populations or settings. Our studies 
did not include cisgender women and transgender men, who 
have both been systematically under-represented in PrEP 
prescriptions and programs. More research is needed on the 
psychological and social predictors of PrEP adherence and 
sustainment in these populations. It should be noted that 
longer-acting injectable cabotegravir has potential to miti-
gate adherence (though not sustainment) concerns; however, 
many individuals may find this option less desirable because 
of financial, logistic, or other concerns and may continue to 
elect oral PrEP.

Despite these limitations, these data indicate that the 
PrEP-ASES is a useful tool for understanding PrEP adher-
ence and sustainment. Interventions and programs to support 
PrEP use in clinical settings should pay careful attention 
to the role of self-efficacy in patients’ behavior and should 
build upon strategies designed to enhance and support self-
efficacy to ensure the success of PrEP in achieving Ending 
the Epidemic goals.

Appendix

PrEP Adherence Self‑Efficacy Scale (PrEP‑ASES)

Standard Language for Active PrEP Users (See Prompt 
Language Below for Other Types of Participants)

The following questions are about situations that can occur 
while taking PrEP. Think about the different situations that 
are listed below, and tell us how confident you feel that you 
can…

1. Stick to taking PrEP even when side effects begin to 
interfere with daily activities?

2. Integrate taking PrEP into your daily routine?
3. Integrate taking PrEP into your daily routine even if it 

means taking medications or doing other things in front 
of people who don’t know you are taking PrEP?

4. Stick to your PrEP schedule even when your daily rou-
tine is disrupted?

5. Stick to your PrEP schedule when you aren’t feeling 
well?

6. Continue taking PrEP even if it means doing so inter-
feres with your daily activities?

7. Continue taking PrEP even when you are feeling dis-
couraged about your sexual health?

8. Continue taking PrEP even when getting to your clinic 
appointments is a major hassle?

9. Continue taking PrEP even when people close to you tell 
you that they don’t think it is doing any good?

Response options:

0 Cannot do at all
1
2
3
4
5 Moderately certain can do
6
7
8
9
10 Completely certain can do

Scale Prompt Language for Participants Considering 
Initiating or Being Offered PrEP

The following questions are about situations that can occur 
while taking PrEP. Think about the different situations that 
are listed below, and tell us how confident you feel you are 
that you would be able to do these things if you decided to 
take PrEP...

Scale Prompt Language for Participants Not Using PrEP

The following questions are about situations that can occur 
while taking PrEP. Think about the different situations that 
are listed below, and tell us how confident you feel you are 
that you would be able to do these things if you were taking 
PrEP...

Scoring instructions Take mean response value across all 
non-missing items
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Note There is also an optional preamble that was adapted 
from the original HIV-ASES scale and can be placed in the 
survey text prior to the scale prompt, if desired. This pream-
ble was used in Study A only, in the paper above.

The following questions are about situations that could 
occur while you are taking PrEP. PrEP treatment can 
involve different things for different people. Sometimes, this 
might refer to taking medications, and other times it could 
refer to other things that you do to deal with taking medica-
tions, such as diet and exercise or taking vitamins. So, in 
these questions, when we ask you about “taking PrEP,” we 
are talking not only about the medication, but also other 
things that make up your self-care.
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