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Abstract Healthcare providers who use controlling
or coercive strategies may compel short-term enact-
ment of HIV and sexually transmitted infection preven-
tion behaviors but may inadvertently undermine their
client’s motivation to maintain those behaviors in the
absence of external pressure. Autonomous motivation
refers to the self-emanating and self-determined drive
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for engaging in health behaviors. It is associated with
long-term maintenance of health behaviors. We used
structural equation modeling to investigate whether
autonomy support was associated with increased odds
of therapeutic serum levels of pre-exposure prophy-
laxis, through a pathway that satisfies basic psycho-
logical needs for autonomous self-regulation and
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competence regarding pre-exposure prophylaxis use.
We also investigated whether autonomy support was
associated with decreased odds of condomless anal
intercourse via the same psychological needs-satis-
faction pathway of autonomous self-regulation and
competence regarding condom use. We tested these
two theorized pathways using secondary data from a
longitudinal sample of Black men who have sex with
men from across three cities in the US (N=226). Data
from the sample fit the theorized models regarding the
pathways by which autonomy support leads to the pres-
ence of therapeutic PrEP levels in serum (;(2:0.56;
RMSEA =0.04; CFI=.99, TLI=0.98) and how it also
leads to decreased odds of condomless anal intercourse
(#*=0.58; RMSEA=0.03; CFI=0.99; TLI=0.98).
These findings provide scientific evidence for the utility
of self-determination theory as a model to guide inter-
vention approaches to optimize the implementation and
impact of PrEP for Black men who have sex with men.

Keywords HIV prevention - Self-determination
theory - Multi-level intervention - Black MSM -
Multicomponent intervention - Path analysis -
Autonomy support - PrEP - Disparities - Sexually
transmitted infection - HIV - HIV Prevention Trials
Network - HPTN - Structural equation modeling
Condom use
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Introduction

Black men who have sex with men (MSM) are over-
represented in HIV incidence in the United States
(US) [1-5]. The current lifetime risk of acquiring
HIV among Black MSM is 50% [6] with some esti-
mates that upwards of 60% of Black MSM could
acquire HIV by the time they are 40 years old [7].
The advent of HIV pre-exposure prophylaxis (PrEP)
has helped to significantly curb rates of new infec-
tions among MSM; however, those important gains
have been observed almost exclusively among White
MSM [1]. While the prevention effectiveness of HIV
PrEP is now firmly established, it remains problem-
atic that PrEP’s public health implementation has not
had a robust prevention impact for Black MSM.

A bedrock focus of HIV prevention for Black MSM
has been the targeting of individual-level sexual behav-
ioral risk. This continues to be an important focus given
that HIV transmission for Black MSM still occurs
primarily through sexual contact between individu-
als relying on either condom use or circulating serum
chemoprophylaxis or anti-retroviral (ARV) treatment-
induced HIV viral load suppression to break the chain
of transmission. Nonetheless, there is evidence that
these prevention strategies are significantly influenced
by provider behavior and communication in healthcare
settings about the prevention of HIV and other sexually
transmitted infections (STI). Findings from multiple
studies have identified that social biases among health-
care providers, including sexual stigma, HIV stigma,
anti-Black racism, and homonegativity, influence how
they interpret the relevance and viability of preven-
tion options for their patients [8—12]. At one extreme,
these biases can lead providers to withhold disclos-
ing, discussing, and facilitating access to the full range
of prevention options that are available to Black MSM,
including promotion of PrEP and condom use [8, 9, 13].
On the other extreme, these biases can lead providers to
apply powerful pressure, such as scare tactics, shaming,
or threats of punitive consequences, that coerce indi-
viduals to “agree” to adopt a target behavior [14-16].
In both instances, these healthcare provider practices
undermine the individual autonomy of their patients.
While it may succeed at compelling the initial adoption
of a prevention behavior, it comes at the expense of the
individual’s psychological well-being [17] and is less
likely to result in long-term maintenance of the behav-
ior during a person’s period of risk vulnerability [16].



Freedom as Prevention: Mechanisms of Autonomy Support

1159

Self-determination theory (SDT) is a social psycho-
logical theory of human motivation and behavior that
considers the influences of social environments [18,
19]. Social environments, such as healthcare settings,
are dynamic and can influence the health behaviors
(e.g., medication adherence and condom use) of Black
MSM. SDT also considers the constituent members of
those healthcare environments (e.g., healthcare work-
ers) to be key influencers whose own attitudes and
behaviors affect the overall social climate of the health-
care setting and may directly influence the behavior of
clients with whom they come into contact. According to
SDT, successful behavior change is optimized in social
environments that support three basic human psycho-
logical needs: autonomy, competence, and relatedness
[20]. Autonomy is the need to be free to act on one’s
own volition, which includes the potential for incor-
porating external input from key influencers in social
environments [20, 21]. Competence is the need to feel
that one is capable of accomplishing the steps involved
in reaching a behavioral goal [20]. Lastly, relatedness
is the need to feel genuine connection with people who
are involved in one’s decisional process [20].

SDT has a long history of use across a wide range
of health domains [22-24]. SDT specifies a causal
pathway (see Fig. 1) in which individuals who receive
greater autonomy support will experience greater
autonomous self-regulation (i.e., autonomous motiva-
tion) and an increased sense of capability to accom-
plish (i.e., perceived competence) a specific behavioral
goal [25-27]. Furthermore, when these two basic psy-
chological needs are satisfied, the individual will then
be more likely to achieve and maintain the behavioral
goal [25-28]. A meta-analysis of 73 studies that used
experimental designs to test SDT-based interventions
found that they consistently produced post-intervention
increases in perceived autonomy, competence, and
relatedness as well small-to-medium effects in clinical

Fig. 1 Theoretical model
of hypothesized effect path-
way of autonomy support
on health behavior

Autonomy
Support

outcomes [24]. Another meta-analysis of 56 SDT-
based intervention studies also found they produced
small, yet significant, effects on health outcomes; the
interventions’ effects were mediated by autonomous
self-regulation and perceived competence [23]. How-
ever, the use of SDT in HIV research is sparse by
comparison [29-33], with even fewer studies applying
SDT to HIV/STI prevention [34, 35]. It is important to
understand the utility of SDT in predicting condom use
and therapeutic (i.e., protective) levels of PrEP use in
Black MSM in the US as well as the potential mecha-
nisms by which those associations occur.

The purpose of the study was to test whether
healthcare provider autonomy support (encompass-
ing autonomy support, competence support and relat-
edness support) was positively associated with HIV
prevention behaviors in a sample of Black MSM and
then to determine if the associations were explained
by the satisfaction of their basic psychological needs
for autonomous self-regulation and perceived compe-
tence. We hypothesized that autonomy support would
lead to therapeutic serum levels of PrEP by satisfying
the basic psychological needs for autonomous self-
regulation and perceived competence regarding PrEP
use. We also hypothesized a mechanistic pathway
wherein autonomy support would lead to decreased
condomless anal intercourse (CAI) by satisfying basic
psychological needs for autonomous self-regulation
and perceived competence regarding condom use.

Methods
Participants
We used data collected as part of the HIV Prevention

Trials Network (HPTN) 073 study, a non-randomized
open-label study examining PrEP initiation, use, and

Satisfaction of Basic
: Health
Psychological Needs Behavior
for Heath Behavior ‘

Autonomous
Self-Regulation

Perceived
Competence
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adherence among Black MSM (N =226) recruited from
Chapel Hill, NC; Los Angeles, CA; and Washington,
DC [35]. Participants were followed every 3 months for
52 weeks. Inclusion criteria for HPTN 073 were as fol-
lows: (1) age 18 or older, (2) cis-gender man, (3) HIV-
negative, (4) reported having sex with men, (5) self-
reported behavioral or clinical indicators of high risk
for potential HIV exposure in the previous six months
[35], (6) willing to provide contact information, and (7)
meeting clinical safety criteria for PrEP use.

Procedures

Detailed procedures for HPTN 073 are published
elsewhere [35]. All study sites implemented client-
centered care coordination (referred to as C4™),
C4™ jis an SDT-based approach to facilitating HIV/
STI prevention behaviors [36]. Research site staff
responsible for providing behavioral counseling
and care coordination to study participants received
a 3-day training on techniques to promote autono-
mous motivation for behavior change. Staff were
also trained on the use of integrative anti-racism [37]
as a lens to view and understand the myriad socio-
structural challenges that may impede participants’
progress towards their behavioral goals [36, 38,
39]. PrEP use was not required for study participa-
tion. The study received Institutional Review Board
approval from all participating sites. Data were col-
lected between 2013 and 2015.

Survey Measures

Survey data were collected using audio-computer-
assisted self-interview (ACASI) at baseline and at 4-,
8-, 12-, 26-, 39-, and 52-week follow-up study visits.
Data were collected on SDT constructs and sexual
health behaviors.

Self-Determination Theory Constructs

Autonomy support

The 15-item health care climate questionnaire (HCCQ)
was used to assess the degree to which participants

perceived that their basic motivational needs for auton-
omy were supported by their healthcare providers [25,

@ Springer

27, 28]. The scale demonstrated reliability and validity
in previous HIV research studies [32, 34] and demon-
strated excellent internal consistency reliability in the
current study (¢=0.96).

Autonomous motivation

The 15-item self-regulation questionnaire (SRQ)
was used to assess the relative autonomy of the rea-
sons motivating participants’ PrEP and condom
use [40]. The Treatment SRQ (TSRQ) was adapted
to the specific target behavior as either PrEP use or
condom use. The TSRQ has been adapted to assess
autonomous motivation for a variety of health behav-
iors across multiple studies, including HIV treatment
adherence [32] and glycemic control [41]. Autono-
mous motivation was assessed separately for PrEP
use and condom use. The PrEP use SRQ (a=0.95)
and Condom Use SRQ (a=0.95) demonstrated excel-
lent internal consistency reliability in the current
study.

Perceived competence

The 4-item Perceived Competence Scale (PCS) scale
was used to assess the degree to which participants felt
competent to accomplish the steps necessary for PrEP
use and for condom use [42, 43]. Perceived competence
was assessed separately for PrEP and condom use. The
PCS has been adapted to assess perceived competence
for a variety of health behaviors across multiple studies
[32, 44]. The PCS-PrEP use (a¢=0.84) and PCS-Con-
dom Use (@=0.80) both demonstrated good internal
consistency reliability in the current study.

Sexual Health Behavior
Condomless anal intercourse

Using ACASI, participants self-reported their fre-
quency of engagement in insertive and receptive CAI
with main and casual male partners over the previous
3 months. Engagement in any CAI was dichotomized
into as either > 1 instance of CAI in the past 3 months
or no CAI in the past 3 months [45]. We used the
measure of CAI taken at the 52-week study visit.
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Clinical Outcome
Therapeutic Serum Levels of PrEP

We opted to use the broader clinical variable of “ther-
apeutic serum levels of PrEP” in lieu of the behav-
ioral variable “adherence” because adherence is an
active behavioral phenomenon that would not apply
to individuals who had not yet opted to initiate PrEP.
PrEP levels were assessed at 26 weeks. We define
therapeutic level as meeting the 90% sensitivity
threshold for >4 oral doses per week of combination
emtricitabine (FTC)/tenofovir disoproxil fumarate
(TDF) in either a blood plasma or peripheral blood
monocyte cell (PMBC) sample [46]. This threshold
was measured by concentrations of tenofovir diphos-
phate (TFV; a byproduct of TDF metabolism) and
FTC:>4.2 ng/mL for TFV and >4.6 ng/mL for FTC
in plasma; 9.9 fmol/10% for TFV diphosphate and
0.4 fmol/10° for FTC triphosphate in PBMCs [47,
48]. Levels at or above either of these thresholds were
coded as therapeutic and those below the thresholds
were coded as not having therapeutic serum levels of
PrEP [35]. Individuals who did not initiate PrEP dur-
ing the study period (n=48) and those who initiated
PrEP but not provide a blood sample (n=17) were
also coded as not having therapeutic levels of PrEP.

Data Analysis

All enrolled participants (N=226) were included
in the analysis. We used this approach because
our interest was in understanding the mechanisms
of autonomy support in the entire sample, which
included people who engage in the antecedent
behaviors (condom use, PrEP use) and those who
did not. In other words, we neither excluded people
who did not use condoms nor people who did not
initiate PrEP, lest our analyses be biased towards
those already exhibiting HIV/STI prevention-oriented
behaviors. Preliminary data analyses included the
examination of normality, alpha-level (@) reliabilities
and descriptive statistics. We calculated descriptive
statistics to convey the distribution of these constructs
within the sample. Multicollinearity was also
examined, to ensure that all variables were within the
designated parameter ranges for variance inflation
factor (< 10) and tolerance (>0.2). Proportions were

used to summarize dichotomized (yes/no) variables:
CAI and therapeutic PrEP levels. We also examined
correlations between study variables.

Our first step in the main analysis was to conduct
a confirmatory factor analysis to test two measure-
ment models. The model fit was assessed using
the model chi square, the root mean square error of
approximation (RMSEA), the comparative ft index
(CFI), and Tucker-Lewis index (TLI). Once ade-
quate fit was determined, we performed structural
equation modeling (SEM) using M-plus version 8.3
[49]. We examined two separate models. In the first
model, we investigated whether autonomy support
was associated with therapeutic serum levels of PrEP
and if association was mediated by the satisfaction
of basic psychological needs regarding PrEP use. In
the second model, we investigated if the satisfaction
of basic psychological needs regarding condom use
mediated an association between autonomy support
and CAI The mean-and-variance adjusted weighted
least squares (WLMV) estimator was used, as this is
the preferred when the dependent variables are cat-
egorical and when data are not normally distributed
(Kline, 2015). Standardized beta coefficients and p
values were included.

Results

Selected demographic characteristics of the sample
are summarized in Table 1. African Americans
were the ethnic group that composed the largest
proportion (86%) of the sample. The remaining 14%
were distributed across African, Afro-Caribbean,
and Afro-Latino ethnicities. The mean age was
26 years (SD =8.6) with 40% of the sample younger
than 25 years old. Participants reported an average
of 4.4 (SD=8.8) sex partners in the 6 months prior
to enrollment. One-quarter (25%) had a high school
diploma or less and 48% reported an annual income
of less than $20,000. Detailed descriptions of
participant characteristics are included in previous
reports [35, 45]. A summary of SDT constructs
is presented in Table 2. The mean scales scores
were higher than the mid-point (3.5) for all SDT
constructs. The correlation matrix (Table 3) shows
statistically significant associations among all SDT
constructs.

@ Springer
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Table 1 Demographics

Demographics of participant enrolled in the study (N=226)

Frequency (%)

Age
<25
>25
Ethnicity

Black non-Hispanic (e.g., African American, Afro-Caribbean)

Black Hispanic
Other

Education
High school or less

Some college or vocation school
Two-year college or greater

Annual income
< $20,000
$20,000 to $40,000
> $40,000
No response

Health Insurance (current)

91 (40%)
135 (60%)

204 (90%)
17 (8%)
52%)

56 (25%)
93 (41%)
77 (34%)

108 (48%)
55 (25%)
60 (27%)

3(1%)

155 (69%)

CAI with HIV +or unknown causal male partner

No
Yes
STI prevalence at baseline
No
Yes

127 (57%)
98 (43%)

194 (86%)
32 (14%)

CAlI, condomless anal intercourse; HIV, human immunodeficiency virus; ST1, sexually transmitted

infection

Measurement Models

For the mediators, latent factors were formed
using items from the scales that measured those
individual constructs. The latent factor basic
psychological needs satisfaction for PrEP (BNS
PrEP Use) was formed using the PrEP Use Self-
Regulation  Questionnaire and the Perceived
Competence Scale for PrEP use. The latent factor
basic psychological needs satisfaction for condom use
(BNS Condom Use) was formed using the Condom
Use Self-Regulation Questionnaire and the Perceived
Competence Scale for Condom Use. Factor loadings
on the latent construct for BNS PrEP Use ranged
from 0.55 to 0.94. The model for BNS PrEP Use
provided a good model fit ;(2(52)=93.87, p=0.05,
root mean square error of approximation=0.04, CFI:
0.98, TLI:0.98. Factor loadings on the BNS Condom
Use ranged from 0.45 to 0.90. The measurement
model for BNS Condom Use also provided a good

@ Springer

model fit, ;(2(33)= 127.68, p=0.05, root mean square
error of approximation=0.05, CFI: 0.98, TLI: 0.97.

Structural Equation model

The SEM data on the therapeutic PrEP level outcome
is displayed in Fig. 2 and includes standardized betas
and p-values. The model examined the direct and
indirect associations between autonomy support,
BNS PrEP Use, and therapeutic serum level of PrEP.
The hypothesized model demonstrated a good fit
with the data as shown by the indices in Table 4. The
variable BNS PrEP Use explained 52% of the variance
in therapeutic serum levels of PrEP. There was a
significant direct path from autonomy support to BNS
PrEP Use (=0.69, p <0.001). There was a significant
direct path from BNS PrEP Use to therapeutic serum
levels of PrEP ($#=0.12, p<0.001). Autonomy
support was also indirectly associated with therapeutic
serum levels of PrEP (#=0.03, p=0.03).
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Table 2 Variable descriptive statistics and factors loadings in confirmatory factor analysis

Variable

Range %Yes M (SD)

Factor loading

Therapeutic serum levels of PrEP
Condomless anal intercourse
Autonomy support
Basic psychological needs satisfaction—PrEP Use (latent)
PrEP use autonomous self-regulation
Because I feel that I want to take responsibility for my own health
Because I personally believe it is the best thing for my health

Because I have carefully thought about it and believe it is very important for many
aspects of my life

Because it is an important choice I really want to make
Because it is consistent with my life goals
Because it is very important for being as healthy as possible
Perceived competence for PrEP use
I feel confident in my ability to use PrEP daily, as recommended
I am capable now of handling using PrEP daily
I am able to do what it takes to ensure that I use PrEP every day
I feel able to meet the challenge of using PrEP every day
Basic psychological needs satisfaction—Condom Use (latent)
Condom use autonomous self-regulation
Because I would feel guilty or ashamed of myself if I did not
Because I personally believe it is the best thing for my health

Because I have carefully thought about it and believe it is very important for many
aspects of my life

Because I would feel bad about myself if I did not
Because it is consistent with my life goals
Because it is very important for being as healthy as possible
Perceived competence for condom use
I feel confident in my ability to use condoms every time I have sex
I am capable now of using condoms every time I have sex
I am able to do what it takes to ensure that I use condoms whenever I have sex

I feel able to meet the challenge of using condoms every time I have sex

0-1 21
0-1 55

NA
NA

NA  5.38(0.93)

1-7
1-7
1-7

1-7
1-7
1-7

1-7
1-7
1-7
1-7

1-7
1-7
1-7

1-7
1-7
1-7

1-7
1-7
1-7
1-7

5.69 (1.27)
5.60 (1.77)
5.56 (1.74)
5.58 (1.72)

5.33(1.86)
6.26(1.35)
5.79(1.68)
5.78 (1.50)
5.74 (1.71)
5.84 (1.68)
5.79 (1.65)

NA
NA
NA

0.69:%#s#
0.69%*
0.55%

0.73#%**
0.78***
0.79%**

0,793
0.90%#
0.94%+x

5.76 (0.167) 0.85%**

5.79 (1.25)
5.58 (1.72)
5.95 (1.58)
5.87 (1.64)

5.74 (1.66)
5.65 (1.75)
6.01 (1.52)
5.50 (1.50)
5.44 (1.78)
5.58 (1.75)
5.55 (1.76)
5.76 (1.67)

0,74
0.75%%
0.45%%

0.77%#%*
0.75%%*
0.69%*

0.87%#%*
0.90%**
0.877#%*
0.78%%*

The values for each SDT construct reflect the mean across all study visits starting with baseline for autonomous motivation variables
and at week 4 for the remaining variables. PrEP, pre-exposure prophylaxis; SDT, self-determination theory

Table 3 Correlation between study variables

Variable 1 2 3 4 5 6 7

1. Autonomy support — 0.50%* 0.49%** 0.53** 0.48%** 0.10 0.03
2. PrEP use autonomous self-regulation — 0.52%% 0.75%%* 0.44%* 0.01 —0.01
3. Perceived competence for PrEP — 0.48%** 0.34%* -0.03 —-0.02
4. Condom use autonomous self-regulation — 0.55%* 0.001 -0.05
5. Perceived competence for condom use — 0.03 0.01
6. Condomless anal intercourse — -0.05

7. Therapeutic serum levels of PrEP

@ Springer
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Autonomy
Support

0.820*

PrEP
Self-regulation
0‘69‘1’t

0.73%4% \ 780+ 0.79%**

0.70%** BNS PtEP 0.12%%*

Therapeutic
PrEP Levels

0.77%%x

Perceived
Competence -
PrEP use

0.79t!t
0.85**
0.90“‘/ 0.94%*¢«

l P-SRQ-1 H P-SRQ-3 l I P-SRQ-6 } l P-SRQ-8 l l P-SRQ 11 ‘ l P-SRQ 13 J

[ PCPU 1 J I PCPU 2 | I PCPU3 I I PCPU 4 ]

Fig. 2 Structural equation model: effect of autonomy sup-
port and basic psychological needs satisfaction for PrEP on
therapeutic PrEP levels (N=226). Note: BNS PrEP Use—
basic psychological needs satisfaction for PrEP use. PrEP use

autonomous self-regulation was measured at every study visit,
including the baseline visit. Autonomy support and perceived
competence for PrEP use were measured at every study visit
starting at week 4. Standardized betas are reported.

Table 4 Goodness of

. Discrepancy
fit indices for autonomy
support to therapeutic PrEP Model 7 df P RMSEA CFI TLI
levels and condomless anal
intercourse 1. Autonomy supportto 93 52 0.56 0.04 0.99 0.98
therapeutic serum levels
of PrEP
2. Autonomy support 79 33 0.58 0.03 0.99 0.98

to condomless anal
intercourse

The SEM results on the CAI outcomes are dis-
played in Fig. 3, including standardized betas and
p-values. The model examined the direct and indi-
rect associations between autonomy support, BNS
Condom Use, and CAIL The hypothesized model
also demonstrated a good fit the study data (Table 4).
BNS Condom Use explained 61% of the variance in
CAL In this model, there was not a direct path from
autonomy support to BNS Condom Use. There was
also not a direct path from BNS Condom Use to CAL
Autonomy support was indirectly associated with
CAI (#=0.05, p=0.01).

Discussion
The purpose of this study was to use structural equa-
tion modeling to test our hypotheses that autonomy

support was associated with HIV prevention behav-
ior indicators among Black MSM and that these

@ Springer

associations were explained by the satisfaction of
their basic psychological needs for autonomous self-
regulation and perceived competence. Both theorized
models were good fits with the data in this study. The
first pathway explained 52% of the variance in thera-
peutic serum levels of PrEP at 26 weeks post-enroll-
ment in HPTN 073. The second pathway explained
61% of the variance in CAI at 52 weeks. Based on
our review of the literature, this is among the first
reports to examine the associations between auton-
omy support, basic psychological needs satisfaction,
and condom use [34] and is the first known report
documenting the associations of autonomy support,
basic psychological needs satisfaction, and thera-
peutic serums levels of PrEP. This is also the only
known study, to date, that empirically tested the util-
ity of SDT for the design of intervention strategies to
optimize the prevention impact of clinical HIV/STI
prevention tools such as condom use and PrEP. The
effect of autonomy support has been examined for a
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Fig. 3 Structural equation model: effect of autonomy support
and basic psychological needs satisfaction for condom use on
CAI (N=226). Note: BNS Condom Use—basic psychologi-
cal needs satisfaction needs for condom use. CAl—condom-
less anal intercourse. Condom use autonomous self-regulation

wide variety of health outcomes across a variety of
populations [21, 22, 24, 50, 51]. Our findings are also
supported by a recent random effects meta-analysis of
135 effect sizes from 67 studies [52]. The results indi-
cated interventions that increased autonomous moti-
vation had medium effect on health behavior change
(d, =0.47; 95%CI=0.44, 0.83) and that increasing
perceived competence had small-to-moderate effect
on behavior change (d, =0.34; 95% CI=0.22, 0.47)
[52]. Moreover, health behavior changes effects were
very small in interventions that did not have signifi-
cant increases in autonomous motivation or perceived
competence [52]. The results reported here indicate
that autonomy support also affects sexual health out-
comes among Black MSM, which is a critically sig-
nificant discovery given the underrepresentation of
PrEP usage in Black MSM, their overrepresentation
in HIV incidence in the US, and the urgent need to
identify viable implementation strategies for increas-
ing PrEP coverage in this high priority population.
The first model we tested theorized that health-
care provider autonomy support was associated with
increased odds of therapeutic serum levels of PrEP
through a pathway of basic psychological needs sat-
isfaction for PrEP use. To our knowledge, this is the
first published study to examine this mediating path-
way on serum levels of HIV anti-retroviral medica-
tion for PrEP (clinical outcome). In a previous study,
researchers examined this pathway in sample of

was measured at every study visit, including the baseline visit.
Autonomy support and perceived competence for condom use
were measured at every study visit starting with week 4. CAI
was measured at week 52. Standardized betas are reported.

people living with HIV. In that study, autonomous
motivation and perceived competence mediated
the association between healthcare provider auton-
omy support and adherence to ARV treatment [32].
Although the model demonstrated that autonomy sup-
port was associated with increased ARV adherence
for treatment, it was not conducted with individuals
using ARVs for PrEP given the study population of
focus. It also did not examine the impact of the auton-
omy support on HIV viral suppression, which the
current state of the science indicates is a key health
status indicator that contributes to HIV prevention
efforts. This existing gap identifies an opportunity
for additional research to understand the effect of
healthcare provider autonomy support on HIV viral
suppression, especially as HIV-status neutral inter-
ventions and research designs are embraced by pre-
vention scientists. [1]

The second model tested theorized that autonomy
support was associated with decreased odds of CAI
through a pathway of basic psychological needs sat-
isfaction for condom use. These results are consist-
ent with previous studies that investigated associa-
tions between healthcare provider autonomy support
and sexual behavior outcomes. For example, health-
care provider autonomy support was associated with
condom use for anal (AOR=3.29, p<0.01) and
vaginal (AOR=1.8, p<0.01) sex among 137 MSM
sampled from across three cities in Ghana [34].
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These important findings did not include a test of the
mediating pathway between autonomy support and
condom use. Our results build on these findings by
explicating a theoretically derived pathway through
which this association occurs. In this model, the path
from BNS Condom Use and CAI was not signifi-
cant. This may be due to generally low occurrences
of CAI in the study sample, especially among people
who declined to use PrEP [45] such that there may
not have been sufficient variation to detect an asso-
ciation between perceived competence and CAL It is
also important to note that the parent study [35] from
which this secondary analysis is drawn involved the
implementation of the C4™ intervention [36] to all
study participants, regardless of whether they initi-
ated or persisted in PrEP usage. It is plausible that the
C4™ intervention may have suppressed rates of CAI
across the sample, which may not have occurred in
a purely observational study. We are unable test this
explanation because the parent study did not include
a control group.

There are several important limitations of this
study. First, the study used a non-probability sample
and findings cannot be generalized to all Black MSM
in the US. Second, the non-significant paths in the
structural model were retained in favor of demon-
strating our overall test of the SDT theory pathways,
both of which fit the study data. This also prevented
biasing the impact of the other variables on therapeu-
tic serum levels of PrEP and on CAI. Although this
analysis is based on longitudinal data that supports
the validity of claims regarding the predictive utility
of the SDT, the study was also conducted in the con-
text of an intervention. Given that HPTN 073 was a
demonstration project that did not include a compari-
son group, it is not possible for us to control for any
potential intervention effects on the observed path-
ways. Nevertheless, the available evidence is com-
pelling that the C4™ model can be a useful tool for
jurisdictions in their efforts to scale up PrEP use and
optimize HIV prevention. Broader scale implementa-
tion of C4™ can help to accelerate progress towards
the goals of Ending the HIV Epidemic (EHE) in the
US by 2020 by bringing the intervention to scale,
especially in jurisdictions that have been identified
as high-priority communities in the federal EHE
plan—while still generating additional evidence to
advance scientific understanding of its impact on HIV
prevention efforts. Last, this study was conducted in

@ Springer

2013-2017; however, these findings remain relevant
given the continued low rates of PrEP use among
Black MSM and the need for culturally responsive
interventions to help ensure that current and newer
biomedical discoveries, such as long-acting inject-
able antivirals for PrEP [53], will have equitable
implementation impact on the epidemic in Black
MSM. These limitations notwithstanding, the results
of this study provide important evidence regarding
the mechanism of autonomy support’s influence on
sexual health behaviors and clinical outcomes among
Black MSM.

In conclusion, SDT is a useful theory for the
development of HIV/STI prevention interventions.
Its social psychological orientation makes it a good
fit for interventions with Black MSM because
SDT accounts for the influence of actions of the
healthcare team on the motivational and behavioral
antecedents of HIV and STIs among Black MSM.
Future research using SDT for HIV/STI prevention
can be applied to interventions approaches with
other key priority populations in the US epidemic,
including Black women [54]—inclusive of cisgender
and transgender women. Given the relationship
between behavior change and autonomous motivation,
motivational interviewing (MI) may be an initial
approach to developing SDT-guided interventions.
MI is an evidence-based counseling intervention that
implores individuals to act on their motivations [55,
56]. It is well-established that peer- and provider-
led MI programs have have reduced the risks of
HIV exposure among HIV-vulnerable populations
[55-57]. However, MI does not account for the other
psychological factors influencing health behaviors,
implicating the need to apply SDT principles to
MI therapeutics [58—60]. MI interventions aligned
with SDT principles have resulted in larger effects
on behavioral and clinical outcomes [58—-60]. Thus,
SDT provides a theoretical framework that clinicians
and counselors can use to inform their MI techniques
and practices [60]. SDT can also be applied to novel
structural approaches to HIV prevention such as HIV
testing in emergency departments [61, 62] and HIV
self-testing [63—68] combined with community-based
initiation of PrEP or HIV treatment. SDT has a long
history of application in health domains and its utility
for HIV/STI prevention can spur new intervention
approaches to help accelerate progress towards ending
the HIV epidemic in the US.
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