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Abstract: Sexual risk behavior in adolescence can lead to adverse health consequences, particularly
for female youth. Most interventions focus on imparting knowledge about the consequences of such
behaviors, even though little research has examined whether increasing such knowledge results in
desired behavioral changes. Further, individual factors such as impulsivity and childhood adversity
might moderate this relationship. We examined associations between HIV knowledge and sexual risk
behavior and condom use efficacy in a sample of 122 at-risk females, aged 13–18. HIV knowledge
was unrelated to sexual risk behavior, but positively related to condom use efficacy. Impulsivity and
childhood adversity had direct effects, with no interaction effects. Increasing HIV knowledge may
play an important role in promoting proximal predictors of safer sex practices.
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1. Introduction

Although sexual behavior is considered to be a normative aspect of youth development [1],
engagement in sexual risk behaviors such as unprotected sexual intercourse can have adverse
long-term consequences, including contraction of HIV and other sexually transmitted infections (STIs)
and unintended pregnancies. Youth between the ages of 15 and 24 account for 1 in 5 new HIV infections
and half of the 20 million new STIs diagnosed annually in the United States (US), even though they
comprise only a quarter of the sexually active population [2]. They are also the least likely age group
to be aware of their HIV status [3]. In fact, 51% of HIV-positive youth are unaware of their HIV
status, highlighting the importance of research focused on effective, youth-specific HIV prevention
and intervention efforts. Although the majority of new HIV infections among youth occur in gay and
bisexual males, female youth comprise 13% of new HIV infections diagnosed each year in the US and
have been a historically overlooked group in HIV research and prevention efforts [4].

Among female youth under age 25 who test positive for HIV, approximately 85% contract the
virus through heterosexual intercourse [3]. When compared to their male counterparts, female youth
and young women are significantly more likely to contract HIV through heterosexual sex due to (a)
biological susceptibility linked with important differences in their mucosal immunology [5] and (b)
socio-cultural factors, including unequal distribution of power when negotiating safe-sex practices
(particularly with older male partners) and gender-based violence [6,7]. In addition to being at
increased risk for HIV infection, female youth and young women often bear disproportionate health
consequences related to sexual risk behavior, including pelvic inflammatory disease linked with ectopic
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pregnancy, infertility, and chronic pelvic pain [8], and unintended pregnancy [9]. Given female youths’
elevated susceptibility for HIV and STI contraction and increased risk for serious health consequences,
it is important to identify risk and protective factors that can be targeted in prevention programming
to improve their sexual health outcomes.

Although cognitive behavior skills training approaches have been efficacious in reducing HIV
risk behavior [10], there is ongoing debate regarding which aspects of this training (e.g., increasing
HIV knowledge, teaching behavioral change techniques, role-playing safe sex practices with a partner)
are most effective at reducing sexual risk behaviors [11]. A primary focus of cognitive behavioral
interventions is to increase individual knowledge related to the consequences of sexual risk behavior
and the efficacy (or lack thereof) of various methods for reducing HIV/STI risk (e.g., condom use,
birth control pill). Little research, however, has examined if improving HIV knowledge, in particular,
is associated with lower rates of sexual risk behavior and greater condom use efficacy. This is a critical
step in advancing our understanding of whether knowledge-based interventions are effective, especially
in populations who are under-served and at higher risk of HIV/STI contraction, such as female youth
involved in the juvenile justice system or receiving social service system supports. Further, considering
that both early adversity [12–14] and impulsivity [15] have been linked to disproportionately high
rates of engagement in sexual risk behavior, it is important to test if the potential protective effects of
HIV knowledge remain significant regardless of the levels of these risk factors.

Our study analyzed data from a sample of female youth who were either involved in the juvenile
justice system or were receiving social support services through local community agencies and schools,
to examine the association between HIV knowledge and sexual risk behavior and condom use efficacy.
We also tested whether the potential protective effects of HIV knowledge were moderated by early
adversity and impulsivity.

1.1. HIV Knowledge as a Predictor of Sexual Risk Behavior

Promoting knowledge of safe sexual practices, including HIV knowledge, has been central to
successful HIV prevention and sexual health promotion efforts among youth [16,17]. In a review
of HIV/AIDS knowledge measures, Hughes and Admiraal [16] pointed to the troubling lack of
psychometrically sound measures of HIV knowledge, identifying the general HIV/AIDS knowledge
questionnaire developed by Carey, Morrison-Beedy, and Johnson [18] as a reliable and valid measure.
A shortened version of this measure (HIV-KQ) was subsequently developed and tested to minimize
respondent burden, demonstrating strong levels of internal consistency and test-retest reliability [19].
Nevertheless, this measure has not been widely used and no study to date has examined its relation to
sexual risk behaviors, especially among under-studied female youth at risk (e.g., those involved in the
juvenile justice system). Of the few studies that have examined the association between the HIV-KQ
measure and sexual risk behaviors in female youth, the findings have been inconsistent. For instance,
Morrison-Beady, Carey, Feng, and Tu [20] examined this association among a sample of 102 sexually
active emerging adult women (ages 18–21) who were recruited primarily from family planning agencies.
HIV knowledge was assessed at baseline, and young women were asked to complete daily diary
cards indicating their engagement in sexual activity for 12 weeks. Results indicated that greater
HIV knowledge was prospectively associated with protected vaginal intercourse. In contrast, using
cross-sectional data from a predominantly low-income sample of 1658 African American male and
female youth, Swenson et al. [21] found that increased HIV knowledge was associated with fewer
safe sex acts, even after controlling for socio-demographic and psychological constructs. Given these
conflicting findings and the dearth of research on the link between HIV knowledge and sexual risk
behavior among female youth at risk, we used a psychometrically valid measure of HIV knowledge
to examine its association with sexual risk behaviors (e.g., unprotected intercourse, intercourse with
multiple partners) and condom use efficacy among female youth who were involved in the juvenile
justice system or receiving services from local agencies.
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1.2. HIV Knowledge as a Predictor of Condom Use Efficacy

In addition to determining the direct effect of HIV knowledge on engagement in sexual risk
behavior, it is also important to understand the impact of increased HIV knowledge on known
predictors of protective sexual behavior among females. One such predictor, condom use efficacy,
which reflects the degree to which an individual believes that they have the ability to use a condom
during sexual intercourse even in the face of contextual challenges (e.g., partner refusal; unequal sexual
decision-making power in relationships), has been linked with consistent condom use in both youth
and adults [22–24]. French and Holland [25], for instance, found increased condom use efficacy to be
positively associated with increased condom use consistency among undergraduate students. Further,
they found that condom negotiation strategies (e.g., withholding sex, direct request, use of seduction)
mediated the relationship between condom use efficacy and condom use consistency. This finding
suggests that increased condom use efficacy leads to increased confidence in one’s ability to use
strategies to convince an unwilling or resistant partner to use a condom and, thus, more engagement
in protective sexual behavior overall.

Understanding ways to improve engagement in consistent condom use is particularly salient
considering that only 54% of sexually active youth in the US report using condoms during their last
intercourse [26]. This trend is even more concerning for female youth, with only 46.9% of female youth
reporting condom use at the time of their last sexual encounter (compared to 61.3% of male youth).
Research has shown that female youth often face unique challenges when negotiating condom use
such has unequal power dynamics in relationships with men (e.g., partner coercion or refusal to use a
condom) and gender-based violence that limit their ability to use condoms [27,28]. Thus, improving
female youths’ self-efficacy to negotiate condom use may play a critical role in reducing negative
sexual health outcomes.

Identifying antecedents of condom use efficacy is a critical step in developing effective interventions
aimed at improving sexual health outcomes, particularly for female youth. Social Cognitive Theory
posits that knowledge of risks to sexual health is an important precondition for behavior change,
underscoring the idea that individuals are unlikely to be motivated to change established patterns of
behavior if they are unaware of their risk for HIV contraction and the associated health consequences [29].
Although accurate HIV knowledge could be an important precondition for behavior change, little
research has examined the relationship between HIV knowledge and known predictors of protective
sexual behavior such as condom use efficacy, particularly among female youth [30]. Prior research
with samples of sexually active adult women [31] and early adolescents from rural backgrounds [30]
has found that condom use knowledge is positively linked to condom use self-efficacy. However,
these findings warrant replication because the measures used to assess condom use knowledge in
these past studies demonstrated low reliability [30].

1.3. Adverse Childhood Experiences (ACEs) and Sexual Risk Behavior

In addition to examining the direct effects of HIV knowledge on sexual risk behavior and condom
use efficacy, it is also important to test whether other well-established risk factors such as early adversity
and impulsivity may moderate these effects. Female youth who have a history of experiencing child
maltreatment or early adversity are at greater risk for engaging in sexual risk behavior compared
to female youth without such early adverse experiences [14]. For example, in a large nationally
representative sample of young adult women, Hahm, Lee, Ozonoff, and Van Wert [12] found a
significant cumulative relationship between increased exposure to multiple types of maltreatment and
increased risk for STI diagnosis, early sexual contact, and trading sex for money. Further, research
focused on ACEs, a cumulative measure of childhood abuse, neglect, and household dysfunction [32],
has documented similar findings, linking ACEs with a variety of health-risking behaviors [33], including
sexual risk behaviors such as early sexual debut, considering oneself at risk for HIV, and having
had 30 or more sexual partners [31]. Some groups of female youth, such as females involved in the
juvenile justice system, have been shown to be at particular risk for sexual risk behavior, as they have
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higher rates of exposure to early adversity, trauma, and multiple trauma types when compared to
female youth in the general population [34–36]. Not surprisingly, they demonstrate disproportionately
high rates of sexual risk behavior when compared to females not involved in the justice system [37].
One limitation of ACEs research, thus far, has been its primary reliance on the retrospective accounts
from adults, presenting concerns related to accuracy of adult recall [38]. However, retrospective
recall is less likely to be an issue among younger participants, such as those included in this study.
Understanding whether the potential effects of HIV knowledge on sexual risk behavior and condom
use efficacy are moderated by early adversity will provide critical information about the utility of
knowledge-based interventions for youth who have experienced ACEs.

1.4. Impulsivity and Sexual Risk Behavior

Impulsivity, defined as, “a tendency to make quick decisions without devoting much thought
to the associated consequences,” is a strong predictor of sexual risk behaviors among youth [39,40].
Meta-analytic studies also document a small, yet consistently significant, relationship between
impulsivity and sexual risk behavior during adolescence [15]. Further, this association was moderated
by gender such that the association was more robust among female samples (average effect of r = 0.16
for males and r = 0.24 for females) [15]. Although there is evidence to suggest that high levels of
impulsivity may negatively impact treatment effectiveness for reducing other risk behaviors such as
substance use [41,42], little research has examined how impulsivity may impact a youth’s ability to
benefit from HIV knowledge. To better understand whether interventions that target HIV knowledge
can reduce sexual risk behavior for all youth, even those with elevated impulsivity, it is important
to test if the potential effects of HIV knowledge on sexual risk behavior and condom use efficacy are
moderated by impulsivity.

1.5. Current Study

This study uses a community sample of female youth who were either involved with the juvenile
justice system or receiving social supports through local community agencies and schools to address
the following research questions: (a) Is HIV knowledge significantly associated with sexual risk
behavior among this sample of female youth, controlling for the effects of age, ACEs, and impulsivity?
(b) Is HIV knowledge significantly associated with self-reported condom use efficacy among female
youth who report having a romantic partner, controlling for the effects of age, ACEs, and impulsivity?
and (c) Are any identified associations between HIV knowledge and sexual risk and condom use
efficacy moderated by ACEs or impulsivity? We hypothesized that greater accuracy of HIV knowledge
would be negatively related to sexual risk behavior and positively associated with condom use efficacy.
Additionally, we expected that ACEs and impulsivity would moderate the association between HIV
knowledge and sexual risk behavior such that the protective effects of HIV knowledge would be
weaker for female youth with higher impulsivity or higher ACEs scores.

2. Materials and Methods

2.1. Participants

The sample included 122 female youth who were part of a randomized controlled trial of a social
and relationship skill-based intervention called the “Safe, Healthy, Adolescent Relationships and Peers
(SHARP)” intervention (ClinicalTrials.gov identifier: NCT02420548). The intervention included two
components: (1) a caregiver parenting group that met weekly for 90-min for four months, focused on
increasing parenting skills, and (2) a life coach component where trained and supported skills coaches
met individually with youth weekly for 60 min over the same four-month period to build the youth’s
social skills and peer/partner relationship skills. Analyses in this study used the baseline data, collected
prior to the random assignment of participants to the intervention or control condition. Mean age of
youth at baseline was 15.4 years (SD = 1.48), with slightly less than two-thirds (62.8%; n = 76) recruited
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from the Department of Youth Services (DYS), and the remaining from schools and community agencies
serving female youth in Lane Country, Oregon. Fliers were distributed to local schools, community
service organizations, and the department of youth services. Families were invited to contact the
study team to learn more and to sign up for participation. A study team member then contacted the
family by phone to describe the study, and if families were interested in participating, a home visit
was scheduled.

We collected youth’s age and other demographic information such as family income, parents’
level of completed education, and family structure (single parent versus two-parent households)
from self-report from caregivers. Additionally, youth were asked to report their own racial and
ethnic identity. The majority of the sample comprised youth who were non-Hispanic Whites (62.3%),
with the remainder reporting to be Biracial or Multiracial (13.1%), Hispanic or Latina White (8.2%),
African American/Black (7.4%), Asian American (2.5%), Native American (2.5%), and Pacific Islander
(1.6%). Approximately 2.5% of participants did not report or declined to provide their race or ethnicity.
Caregivers’ report of highest level of education completed indicated that 10% of caregivers had not
graduated from high school, 18.3% had a high school diploma or GED, 20.8% had attended some
college, 17.5% had an associate’s or technical degree, and 33.4% had a bachelor’s degree or higher.
In addition, approximately one-third of the sample reported annual earnings under $USD 20,000,
one third reported annual earnings between USD 20,000 and USD 39,999, and the remaining third
reported annual earnings of USD 40,000 or higher. The majority of youth were cared for by their
biological parent(s) (77.7%), and the remaining youth were raised by relatives (7.5%), foster parents
(5%), or adoptive parents (9.9%). Study inclusion criteria included: female youth between the ages of
13–18, living with a primary caregiver in a Pacific Northwest county within an hour of the research site,
and caregiver and youth proficiency in English or Spanish. Participant assent and caregiver informed
consent were individually obtained in-person during the home visit prior to study participation. The
study protocol was approved by the institutional review board at the university where this research
was conducted. If either the youth or the caregiver did not wish to participate, they were not enrolled
in the study. Youth and caregivers separately completed all measures on tablet computers provided to
them by trained research interviewers during in-person interviews.

2.2. Measures

HIV-Knowledge Questionnaire (HIV-KQ-18). Participants’ factual knowledge about HIV and
HIV prevention was assessed using the 18-item HIV knowledge questionnaire [19]. Response options
included ‘True’, ‘False’, or ‘Don’t Know’. Correct responses received a score of 1, incorrect were scored
as 0, and partial credit (0.5 points) was given for the ‘Don’t know’ responses. Total scores ranged from
0–18 (α = 0.89), with youth answering an average of 9 items correctly, M = 8.96, SD = 5.04.

Adverse Childhood Experiences Screening Tool (ACE-ST). The ACE-ST is a shortened version of
the original ACEs measure developed by Felitti et al. [32], consists of 10 items that measure childhood
exposure to abuse (e.g., physical, sexual, and emotional), neglect (e.g., physical and emotional),
and household dysfunction (e.g., parental divorce, substance abuse, mental illness, incarceration,
or exposure to domestic violence). The ACE-ST has been found to demonstrate adequate internal
consistency and good construct validity [43]. For instance, Wingenfeld [44] examined the psychometric
properties of the ACE-ST in a German sample, finding evidence for good internal reliability (α = 0.76)
and concurrent validity (r = 0.84) between the ACEs screening tool and another validated self-report
measure of early adversity, the Childhood Trauma Questionnaire (CTQ). In this study, youth were asked
to read each ACE item, and then tally and sum the number of ACEs to which they had been exposed,
ranging from 0 (no ACEs) to 10 (had experienced all 10 forms of early adversity captured in this
measure), and provide their total ACE score. The mean ACE score for our sample was 3.08 (SD = 2.33),
indicating that, on average, youth had experienced about 3 ACEs (e.g., physical/emotional/sexual
abuse, divorce) during their lifetime.
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Barratt Impulsiveness Scale (BIS-11). Impulsivity was assessed using the BIS-11 scale [45]
which includes 30 items (e.g., “I do things without thinking”) rated on a four-point Likert scale
(1 = Rarely/Never to 4 = Almost Always/Always), with higher scores indicating greater impulsivity.
The BIS-11 is a widely used, psychometrically sound, self-report instrument used to assess the construct
of impulsivity [46]. Five items from the original scale were dropped because they focused on job
security, residence changes, and trip planning that are more relevant for adults and are typically under
the control of the parent rather than youth. We used the total score from the remaining 25 items in our
models (α = 0.75).

Sexual Risk Behavior. Youth completed the Sexual Experiences Survey [47], which served as our
outcome measure of the youths’ experiences with sexual activity and health-risking sexual behavior.
The Sexual Experiences Survey was developed to measure sexual risk-taking among youth. Capaldi and
colleagues [47] included items in this measure only if they demonstrated adequate internal consistency
(α > 0.60) and convergence with other indicators designed to capture the same construct (factor loading
for a one-factor solution was 0.30 or higher). In our study, we standardized and averaged 8 items
of sexual risk behaviors from this survey to compute a Sexual Risk Behavior Index [48], which has
demonstrated adequate internal reliability in other samples of female youth (α = 0.67). The index
includes the following 8 items: engagement in any sexual activity, use of safe sex practices, number of
partners, number of sexual partners, frequency of kissing, touching above the waist, touching below
the waist, and being pressured to go further sexually. The sexual risk behavior index demonstrated
high internal reliability in our sample (α = 0.89).

Condom use efficacy. Condom use efficacy was assessed only among youth who reported having
a romantic partner (currently or in the past 6 months), using a four-item subscale from the Sexual
Health Questionnaire [49]. The items focused on condom knowledge and ease of use (e.g., having a
condom if having sex, ease of use, believing that condoms are good protection), and were assessed
on a four-point Likert scale (strongly disagree to strongly agree). The scores were averaged to create a
composite (α = 0.72), with higher scores representing greater efficacy using condoms.

Age. The youth’s age was collected using her self-report at the baseline assessment.

2.3. Analytic Approach

We used Pearson’s r correlation statistic and t-tests to evaluate the significance of bivariate
associations. For our final models, we used ordinary least squares (OLS) regression with full
information maximum likelihood to account for missing data, and robust standard errors to account for
any violations of normality. Our models predicting condom use efficacy focused only on the subsample
with a romantic partner (n = 67). All analyses were conducted using STATA 16.0 (StataCorp, College
Station, TX, USA).

3. Results

3.1. Bivariate Associations

Bivariate correlations and means and standard deviations are reported in Table 1. Age and
impulsivity were significantly associated with HIV knowledge, with older youth reporting greater
HIV knowledge than younger youth (r = 0.30, p < 0.001), and those with higher impulsivity scores
demonstrating less accurate HIV knowledge as compared to their counterparts with lower scores on
impulsivity (r =−0.21, p = 0.02). ACEs scores were not significantly related to HIV knowledge (r =−0.00,
p = 0.96), but were positively associated with sexual risk behavior (r = 0.31, p < 0.001). HIV knowledge
was significantly and positively associated with sexual risk behavior (r = 0.24, p = 0.008). It was
also significantly and positively associated with condom use efficacy (r = 0.34, p = 0.01) among the
sub-sample who had a romantic partner (currently, or within the past 6 months).
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Table 1. Mean (SD) and Correlations between Study Variables.

Variable Name 1 2 3 4 5 6

1 Age (in years) −

2 Impulsivity (BIS-11) −0.06 −

3 ACE score 0.10 0.14 −

4 HIV-K 0.30 *** −0.21 * −0.003 −

5 Sexual risk 0.52 *** 0.16 † 0.31 *** 0.24 ** −

6 Condom use efficacy a 0.02 0.11 −0.02 0.34 * −0.27 † −

Mean (SD); Range 15.40 (1.48);
13.02–18.09

57.55 (8.23);
35–88

3.08 (2.33);
0–10

0.69 (0.16);
0.25–1.00

0.01 (0.73);
−0.81–2.10

3.18 (0.58);
1.5–4.0

Note. *** p < 0.001, ** p < 0.01, * p < 0.05, † p < 0.10. a Condom use efficacy was only assessed for participants
who reported being in a romantic relationship in the past 6 months (n = 67). BIS-11 = Barratt Impulsiveness Scale;
ACE = Adverse Childhood Experiences; HIV-K = HIV Knowledge.

3.2. Regression Analysis

To test our first hypothesis, we examined whether HIV knowledge was significantly associated
with sexual risk behavior, accounting for the effects of age, ACEs, and impulsivity. HIV knowledge
was positively associated with sexual risk behavior, but the effect was not significant at p < 0.05,
B (SE) = 0.65 (0.33), β = 0.14, p = 0.05. All the covariates (age, ACEs, and impulsivity) were significantly
and positively associated with sexual risk behavior (see Table 2). Including age as a covariate resulted
in a reduction in significance of the effect of HIV knowledge on sexual risk behavior from β = 0.29 to
β = 0.14 (p = 0.05). Overall, our model explained 33% of variance in sexual risk behavior, of which HIV
knowledge accounted for 6%.

Table 2. Unstandardized Regression Coefficients and Standard Errors Associated with Model Pathways.

Outcome Variables

Sexual Risk
(n = 121)

Condom Use Efficacy
(n = 67)

Predictor Variable
HIV Knowledge 0.65 (0.33), p = 0.05 1.68 (0.42), p < 0.001

Covariates

Age (in years) 0.23 (0.04), p < 0.001 −0.01 (0.05), p = 0.80

Impulsivity (BIS-11) 0.02 (0.01), p < 0.05 0.02 (0.01), p < 0.05
ACE score 0.07 (0.03), p < 0.01 −0.02 (0.03), p = 0.57

Our second hypothesis examined whether HIV knowledge was associated with self-reported
condom use efficacy among the sub-set of participants (n = 67) who had a romantic partner (currently
or in past 6 months). Accounting for the effects of age, ACEs, and impulsivity, greater HIV knowledge
was associated with higher condom use efficacy among youth in a romantic relationship, B (SE) = 1.68
(0.42), β = 0.41, p < 0.001. HIV knowledge alone explained 12% of variance in the condom use efficacy
outcome variable.

Our third set of analyses tested whether the associations between HIV knowledge with sexual
risk behavior and condom use efficacy were moderated by ACEs or impulsivity. We did not detect a
significant moderating effect for either ACEs or impulsivity. This suggests that regardless of level of
impulsivity or history of ACEs, youth who scored higher on HIV knowledge also reported greater
condom use efficacy.

4. Discussion

This study examined the associations between HIV knowledge and outcomes of sexual risk
behavior and condom use efficacy in a sample of female youth who were either involved with the
juvenile justice system or receiving social supports through local community agencies and schools.



Adolescents 2021, 1 63

We also tested the role of impulsivity and ACEs as potential moderators of the associations between
HIV knowledge and sexual risk behavior and condom use efficacy. Contrary to our first hypothesis
of finding a protective effect of HIV knowledge on sexual risk behavior, we found a trend-level
positive association between HIV knowledge and sexual risk behavior. In support of our second
hypothesis, we found a significant positive association between HIV knowledge and condom use
efficacy, indicating that among youth who were in romantic relationships, those who reported higher
levels of HIV knowledge also reported greater confidence in their ability to use a condom as compared
to those who reported low levels of HIV knowledge. Finally, our third hypothesis, that impulsivity and
exposure to early adversity would moderate the relationships between HIV knowledge study outcomes,
was not supported. Nevertheless, impulsivity and ACEs had independent effects on the outcomes.

Given the cross-sectional nature of our data, the positive bivariate association observed between
HIV knowledge and sexual risk behavior could indicate that youth who were engaging in more sexual
risk behaviors were also more likely to get exposed to HIV knowledge through health center visits or
other information sources. Accounting for the effects of the covariates, in particular, age, the association
between HIV knowledge and sexual risk behavior was no longer significant. This reduction in
significance may have been attributable to our small sample size, although similar findings have been
reported by others using cross-sectional data [21,50,51]. For instance, using a large, cross-sectional
sample of 648 low-income African American youth, Swenson et al. [21] reported a negative association
between HIV knowledge and proportion of safe sex acts, controlling for age.

There are several possible reasons for the pattern of association we identified between HIV
knowledge and sexual risk behaviors. First, it is plausible that female youth who are more sexually
experienced may have had greater opportunity to acquire HIV knowledge through interactions with
health care professionals (e.g., medical visits sought out for gynecological care, birth control acquisition,
or STI treatment), exposure to interventions targeting sexually active youth, and/or through their
experience negotiating and seeking out relevant information related to their own sexuality. Individuals
in our sample were all receiving social services at the time of the baseline assessment, and it is quite
likely that sexual and reproductive health information was provided as part of these services. Given the
cross-sectional nature of this study, it is difficult to ascertain if youth with greater HIV knowledge are
engaging in more sexual risk behaviors, or those who are more sexually experienced are being exposed
to or seeking out sexual health information, including HIV knowledge. It may also be the case that this
finding is unique to our sample and may not be generalizable to female youth who are not involved in
social service systems.

Regardless of their level of HIV knowledge, female youth may still find it difficult to engage
in safe sex given traditional gender norms and gender-related inequities that grant more power to
males in making important decisions in relationships (e.g., whether or not to use a condom) [52,53].
Females with histories of intimate partner or dating violence may be at even greater risk for unsafe sex
given the relational power dynamics [27,54–56]. As such, prevention and intervention efforts should
recognize the need for contextually informed strategies that recognize the barriers that female youth
might face in implementing acquired HIV knowledge.

Some studies suggest that HIV knowledge may be insufficient as a standalone intervention [57–60].
A recent review of experimental designs aimed at isolating mechanisms of intervention effects on
sexual risk behavior outcomes failed to find a significant mediational role of HIV knowledge [61],
suggesting that even when interventions are able to increase HIV knowledge, that by itself does not
lead to a reduction in sexual risk behaviors. Future research should prioritize focusing on how HIV
knowledge may work in tandem with other intervention components (e.g., improving motivation,
behavioral skills, or perceived risks) in reducing engagement in sexual risk behaviors. For instance,
Fisher et al. [58] found that AIDS prevention information was not directly associated with increased
protective sexual behavior among female youth, but, rather, the effects were indirect, mediated through
behavioral skills. A meta-analysis of HIV-prevention interventions similarly found that information
was positively associated with reduced sexual risk behavior only when accompanied by active training
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in behavioral strategies [57]. Finally, Newcomb and Mustanski [59] also found no association between
HIV knowledge and sexual risk behavior among 143 men who had sex with men, but did document
a significant positive relationship between HIV knowledge and more accurate risk appraisals of
engagement in unprotected anal sex which may serve as a protective effect. Taken together, although
HIV knowledge may not be efficacious as a standalone intervention for youth populations at risk for
sexual risk behavior, it may play an important, albeit indirect, role in bolstering other components of
behavior change.

HIV Knowledge and Condom Use Efficacy

Although HIV knowledge was not associated with lower rates of sexual risk behavior, we did
find that among female youth who had a romantic partner (currently or in the past 6 months), HIV
knowledge was significantly and positively related to condom use efficacy. Similar results have been
reported in a sample of 465 rural, African American youth (56% female) between the ages of 10 and
14 years old [30]. However, the HIV knowledge measure used in prior studies has had low internal
consistency (α > 0.46). To our knowledge, ours is the first study to document the relationship between
HIV knowledge and condom use efficacy among female youth at risk using a psychometrically sound
measure of HIV knowledge. This finding further supports the idea that, although HIV knowledge may
not play a direct role in influencing behavior change, it may act as an important antecedent to known
predictors of protective sexual behavior such as condom use efficacy.

Contrary to our predictions, we did not detect a moderating effect of impulsivity on the associations
between HIV knowledge and outcomes of sexual risk behavior and condom use efficacy. This suggests
that the associations of HIV knowledge observed in this sample remained significant regardless of
individual differences in levels of impulsivity. Consistent with prior studies [62,63], impulsivity was
positively associated with sexual risk behavior. Thus, although impulsivity is an important risk factor
for sexual risk involvement, it does not appear to moderate the potential influence of HIV knowledge
on sexual risk behaviors or condom use efficacy in this sample of female youth. It is possible that
impulsivity may moderate the effects of other variables (e.g., safe sex intentions, condom use efficacy)
on sexual risk behaviors. For instance, impulsive youth may demonstrate a greater disconnect between
intentions and behavior, exhibiting the efficacy and intentions to use condoms, but still engage in
unprotected sex due to low impulse control. Moshier, Ewen, and Otto [64] observed this disconnect
with adults in treatment for opioid use, finding that multiple facets of impulsivity moderated the
relationship between desire to quit and engaging in substance use, such that the protective effect of
intentions to abstain from drug use was significant only in case of less-impulsive individuals in their
sample. Future research should examine the moderating role of impulsivity on various targets of
intervention aimed at reducing sexual risk behavior to further elucidate how to improve intervention
specificity for youth with impulse control difficulties.

Additionally, our hypothesis that ACEs would moderate the associations between HIV knowledge
with sexual risk and condom use efficacy was not supported. Although we did find that female youth
with higher ACE scores were more likely to engage in sexual risk behavior, the effects of HIV knowledge
on sexual risk behavior and condom use efficacy did not vary based on exposure to early adversity.
Similar to impulsivity, it is possible that ACEs may, instead, moderate associations between more direct
precursors of protective sexual decision-making such as intentions to use condoms or condom use
efficacy. For instance, prior research has shown early adversity to be linked with emotion regulation
difficulties [65] and increased negative urgency or the tendency to act impulsively as a means to cope
with negative affective states [66]. It is plausible that such emotion regulation difficulties may make it
difficult for youth from adverse backgrounds to commit to intentions to engage in protective sexual
behavior in the face of strong affective states [67]. Identifying how exposure to early adversity may
weaken the effects of known protective factors would help improve treatment specificity, particularly
for female youth who are receiving social services. Thus, future research should examine ACEs as a
moderator of other known predictors of protective sexual behavior.
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5. Limitations

These findings should be interpreted in light of the following limitations. First, our results are
based on a relatively small sample of female youth who were receiving social or community services,
and majority of whom were White, which may limit our ability to detect small effects and reduces the
generalizability of our findings. Further, given the cross-sectional nature of our data, we are unable to
make inferences regarding the directionality of effects. Third, the findings are based on self-report data
and, as such, are not immune to issues of recall bias. Prior studies using the ACE-ST have reported
issues of recall bias, similar issues may have been present in our measurement. Additionally, because
our sample ranged from 13–18 years, it is possible that the ACE score in our sample might have been
lower as compared to other studies, as additional adverse childhood events could occur in the few
years remaining in childhood for some participants. Fourth, one of our outcomes, condom use efficacy,
was assessed only among youth who reported having a romantic partner (currently or in the past
6 months), which further reduced our sample size when testing the association of this outcome with
HIV knowledge. Further, condom use efficacy was not assessed in case of casual sex partners. Finally,
our sexual risk behavior index, like other measures used with younger populations (e.g., Hennessy,
Bleakley, Fishbein, & Jordan [68]) included aspects of sexual involvement (e.g., kissing, touching
above/below the waist) that youth are more likely to endorse but are not necessarily indicators of
adverse forms of sexual risk behavior. As such, it is possible that the effect of HIV knowledge may be
stronger in case of more serious and specific forms of sexual risk behaviors (e.g., unprotected sex).

6. Implications for Prevention, Intervention, and Future Research

Despite these limitations, this is the first study to examine associations between HIV knowledge
(a common target of HIV prevention interventions) with sexual risk behavior and condom use efficacy
using a psychometrically sound measure of HIV knowledge and a sample of at-risk female youth,
the majority of whom were involved in the juvenile justice system. Adding to a growing body of
evidence, our findings show that HIV knowledge by itself may not be related to safer sexual behaviors
among female youth at risk, but it could influence proximal predictors of safer sex practices such as
condom use efficacy. HIV knowledge dissemination might be optimally paired with behavioral skills
training in therapeutic or treatment settings for adolescents, including juvenile justice settings, or other
short-term residential placement settings. Our findings need to be replicated using longitudinal study
designs and larger samples that include both males and female participants. Future research should
also examine if HIV knowledge interventions, when delivered in combination with behavioral skill
training and motivational components, can have a protective effect on sexual risk behaviors among
youth [57]. Further, although we did not find moderating effects of early adversity and impulsivity,
these variables had main effects on sexual risk behavior, in the expected direction. It would be useful
to replicate this finding in a larger sample and test if ACEs or impulsivity moderate the effects of HIV
knowledge on specific sexual risk behavior outcomes, such as consistency of condom use. Future
prevention programming with youth populations at risk should also screen for and attend to these risk
factors (i.e., effects of early adversity, impulsivity), in addition to the typical behavioral skills training
and educational components.
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