
Clinical Pediatrics
2015, Vol. 54(9) 878 –887
© The Author(s) 2014
Reprints and permissions: 
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0009922814563273
cpj.sagepub.com

Article

Despite broad efforts to promote reproductive and sex-
ual health, the United States still has one of the highest 
rates of sexually transmitted infections (STIs) among 
developed countries, with adolescents comprising one 
of the highest risk groups.1 Currently, 47% of high 
school students report having had sexual intercourse, 
15% of sexually active teens report 4 or more partners 
and 41% report not using a condom at last intercourse.2

Pediatricians play an important role in reducing the 
incidence of STIs and negative sexual health outcomes 
through testing for and treating STIs and contributing to 
STI prevention efforts. The American Academy of 
Pediatrics recommends pediatricians conduct a repro-
ductive health–related visit between the ages of 13 and 
15 years that includes screening, anticipatory guidance, 
and confidential discussion of the adolescent’s sexual 
health needs.3 Despite these recommendations, screen-
ing for sexual risk behaviors and discussion of sexual 
health needs remains inconsistent, with few providers 
consistently asking adolescent patients about their preg-
nancy history, number of sexual partners, or unwanted 
sexual experiences.4-6 In addition to discomfort related 
to discussing sexual health topics, other barriers to 

sexual history taking during routine clinical visits 
include time constraints, lack of office staff support, 
inadequate specialty referral options, and an overly nar-
row focus on only a few variables that may affect future 
risk taking, such as age of sexual debut and/or intention 
to use birth control.7 Given these barriers, recent efforts 
have been made to determine if brief measures could be 
used in pediatric clinics to help determine a patient’s 
risk for STIs. For instance, Duke et al8 used an 8-item 
sexual risk measure with sexually active female clinic 
patients and found that those who endorsed greater risk-
related responses (ie, ≥3 sexual partners in the past 6 
months, use of birth control less than 50% of the time in 
past 6 months, age ≤13 years at first sex, reporting “not 
planning ahead” to use birth control, reporting no inten-
tion to use birth control with next sexual encounter, 
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partner does not support birth control use, and sexual 
partner >4 years older) were significantly correlated 
with lower levels of refusing unprotected sex and less 
consistent condom use on a self-reported sexual risk 
survey.

The Potential Role of Psychosocial 
and Personality Factors in 
Identifying At-Risk Youth

Lindberg et al9 and Martyn and Martin10 recommend 
adolescent risk prevention efforts focus on co-occurrence 
of risk behaviors and specifically attempt to target ado-
lescents who may engage in multiple risks. There are a 
number of variables that may influence sexual risk tak-
ing, including biological, social, personal, and situa-
tional influences. The screening measure used in this 
study simultaneously investigated multiple psychoso-
cial and personality variables that may influence current 
and future sexual risk behavior. These variables included 
the following: sexual self-efficacy, sexual health knowl-
edge, peer norms regarding sexual behavior, self- 
control, moral identity, and intrinsic religiosity.

Research shows that both trait self-control and sexual 
self-efficacy, that is how confident one is in their ability 
to engage in safe sexual practices, exercise control over 
sexual situations, and manage sexual relationships, have 
a positive relationship with health promoting sexual 
behavior and decreased risk taking.11,12 In addition, sex-
ual knowledge is also a potential determinant of sexual 
risk behavior, as most teens report having been taught 
about HIV/AIDS in school, but still report gaps in their 
sexual risk knowledge.13 Another factor that may influ-
ence sexual risk taking is norms regarding sexual 
behavior in social networks, specifically friend net-
works. A large body of literature has investigated the 
role of peers and social networks in influencing risky 
behaviors and outcomes in adolescents,14,15 suggesting 
that risky decision making is partly determined by how 
acceptable the risky behavior is believed to be among 
their friends.16 For example, an adolescent’s self-
reported perception of their friends’ sexual behavior has 
been shown to be an important predictor of sexual initia-
tion and risk behavior.16-20

Religion as a preventive mechanism for sexual risk-
taking behaviors has been investigated in a variety of 
studies, often on dimensions such as personal devotion 
(a sense of personal connection to God), personal con-
servatism (rigid or literal adherence to creed of religious 
denomination), and institutional conservatism (funda-
mentalism of religious denomination).21 Recently, 
Vasilenko et al22 found that intrinsic motivations medi-
ated the association between religiosity (i.e., attendance 

and importance) and sexual behavior, such that adoles-
cents who remained virgins appeared to internalize their 
religion’s teachings about sexual behavior, leading to 
greater motivations for abstaining.

Finally, moral identity was included as a measure in 
the study as this construct was hypothesized to reflect a 
unique secular measure of how value-systems may 
affect risky health behaviors, beyond previous research 
examining the role of more religious value systems in 
predicting sexual risk behavior.23,24 Blasi25 conceptual-
ized moral identity as a self-regulatory technique that 
people subconsciously use to set standards for individ-
ual behavior and motivate specific moral actions. While 
there have been a few studies investigating the associa-
tion between moral identity and negative behavior,26,27 
there have been few studies that directly address the 
association between moral identity and physical health 
risks, especially among adolescents.28

The primary objective of this study was to determine 
to what extent risky sexual behaviors, personality char-
acteristics, and psychosocial factors are associated with 
self-reported history of contracting a STI and then to use 
this information to develop a brief sexual health screen-
ing survey for use during health care visits to better 
identify adolescents with an STI or at risk for future 
STIs.

Methods

We collected data from 200 adolescent patients from a 
pediatric primary care clinic to determine whether and 
to what extent sexual behaviors and/or psychosocial and 
personality factors are associated with self-reported his-
tory of STIs. We aimed to create from a larger and more 
comprehensive health risk behavior assessment, a brief 
sexual health survey that could be used in future longi-
tudinal studies. More specifically, future studies could 
assess the extent to which the brief survey items (to be 
completed by adolescent patients immediately before or 
during their primary care appointments) would be pre-
dictive of future STIs and therefore could be used by 
physicians to provide specific prevention and interven-
tion strategies.

Patients 14 to 18 years old were recruited from a pedi-
atric primary care clinic at a large academic medical cen-
ter in a Southeastern metropolitan area. The clinic and 
two participating pediatricians were selected based on 
their provision of care to large numbers of adolescents 
and their agreement to participate in a study of preventive 
health risk screening. Age-eligible adolescents were 
introduced to the study by their pediatrician during clinic 
visits. Physicians determined prior to patient’s appoint-
ment their capacity to give legally effective consent or 
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assent. Any patient deemed incapable of understanding 
the study and/or any patient without a parent or legal 
guardian present was not introduced to the study.

The first author administered the survey verbally to 
the adolescent, after parental consent (<18 years) and 
participant assent (<18 years) or participant consent (18 
years) was completed. The survey was administered 
either directly before or after a medical visit. No parent, 
legal guardian, or other family member was present dur-
ing survey completion, which typically took approxi-
mately 5 to 10 minutes. No monetary rewards were 
provided for consenting to participate in the study or for 
completing the questionnaire.

Following administration of the survey and the 
patient’s visit with the physician, the first author met with 
the participant’s pediatrician to review any reported health 
risk behaviors, in a manner in keeping with institutional 
review board guidelines. When appropriate, the pediatri-
cian reviewed the discrepancy with the patient and pro-
vided relevant clinical care. Participants were advised 
prior to participation that their responses would be 
reviewed by their pediatrician. This study was approved 
by the Duke University Institutional Review Board.

Measures

Sexual Health Behaviors. The health behavior survey was 
verbally administered and included 60 items that elicited 
a broad range of information ranging from demographic 
information (age, race, gender) to multiple health risk 
behaviors, including helmet and seatbelt use, alcohol, 
tobacco, marijuana, and other drug use, body image and 
disordered eating, and sexual risk behaviors. In this arti-
cle, we focus primarily on sexual risk behaviors. These 
items are listed in Table 1. In addition to health behaviors, 
participants were asked to complete 20 items that mea-
sured personality and psychosocial factors previously 
associated with sexual risk behaviors. The individual 
items (with Cronbach’s αs), as well as their association 
with self-reported STIs, are presented in Table 2.

Self-Control Items. To assess trait self-control, partici-
pants completed 4 items from the Brief Self-Control 
Scale.29 Participants were asked to answer each item 
using a 5-point Likert-type scale (1 = not at all and 5 = 
very much).

Sexual Self-Efficacy Items. To measure sexual self-efficacy, 
participants completed four items from the Sexual Self-
Efficacy Scale.30 Participants indicated their percentage 
confidence (0% to 100%) in performing behaviors related 
to their ability to be assertive about one’s sexual prefer-
ences and to engage in safer sex precautions.

Sexual Knowledge Items. Three items were used to mea-
sure general HIV/STI and pregnancy knowledge. These 
items included statements in which participants were 
asked to answer “True,” “False,” or “I don’t know.” 
Each correct response received a score of 1 point.

Peer Norm Items. Five items were used to measure peer 
norms regarding sexual behavior. Participants could 
answer “Yes,” “No,” or “I don’t know.” The final item 
asked participants if they believe their sexually active 
friends use condoms. If a participant indicated none of 
his or her friends have had oral or vaginal sex, this item 
was not asked.

Intrinsic Religiosity Items. Three items from the Religious 
Orientation Scale31 were used to measure intrinsic (2 
items) and extrinsic (1 item) religiosity. Participants 
were asked to answer each item using a 5-point Likert-
type scale (1 = not at all and 5 = very much).

Moral Identity Items. Moral identity was measured with 2 
items, moral identity salience and moral identity central-
ity. Research has shown that identity salience, or the 
readiness to live up to an identity as a consequence of 
the identity’s properties or ideal32 and identity centrality, 
or the extent to which moral ideals are believed to be 
important to one’s sense of identity,33 overlap, common 
variance is present in commitment and time to that iden-
tity role.34 Therefore, it is not only the degree of com-
mitment and investment to an identity but also the 
probability of an identity being invoked in any given 
situation that determines behavior. Modeled after 
Stryker and Serpe’s (1994)34 measure, our moral iden-
tity measure first asked participants to indicate their 
identity centrality by rating how important (using a 1-7 
Likert-type scale) multiple facets were to their “sense of 
identity.” These facets included the following: being 
smart, physically attractive, a trusted friend, a good stu-
dent, helping others, a good athlete, guided by my moral 
commitments, my race/ethnicity, my gender, and my 
religion. Next, identity salience was measured by asking 
participants to rank the top three components of their 
identity (from the identity centrality scales) that would 
be most important (or that they may “call on”) when 
making sexual decisions. The exact wording of this item 
included,

Now I would like you to think about certain aspects of your 
identity that you feel are most important to you when 
making a decision whether or not to have sex. I’m going to 
ask you to rank your top 3 aspects of your identity, where 
1 = most important, that you feel are most important to you 
in when making a decision to have sex with any person.
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Total moral identity scores for each participants were 
calculated by combining moral salience and centrality 
scores. Moral salience scores (0-3) were based on how 
often and what ranking participants gave “guided by my 
moral commitments” (or any response with the word 
“moral”), such that ranking moral commitments most 
salient yielded 3 points, second most salient 2 points, and 
third most salient 1 point. The mean salience score was 
0.77 (SD = 1.12; range = 0-3). Moral centrality score was 
determined by the single item 1 to 7 Likert-type scale 
rating importance of “moral commitments” to one’s 
identity. Mean centrality score was 6.26 (SD = 1.14; 
range = 1-7). Since moral salience and moral centrality 
were weakly correlated (r = 0.20), the total moral iden-
tity score was calculated by adding total moral centrality 
and total moral saliency scores. The mean moral identity 
score for the sample was 7.02 (SD = 1.75; range = 1-10).

Statistical Analyses

To identify sexual behavior factors potentially associ-
ated with self-reported STI history, we used a multistep 
probability (eg, decision tree) approach. The resulting 
classification of risk statuses (eg, no/low risk and high 
risk, as defined by the number of risk factors a patient 
endorses that are significantly associated with STI/HIV 
risk2) was subjected to specificity and sensitivity analy-
ses to determine the degree of relationship between sex-
ual risk categorization and reported STI outcomes. To 
determine whether personality and psychosocial items 
could further improve the identification of STI risk, rela-
tionships between STI history and the personality and 
psychosocial variables were examined using Student’s t 
tests and χ2 tests. These significant relationships were 
then added to the first decision tree approach with sex-
ual behaviors. Finally, based on the results of the deci-
sion tree analyses, a brief sexual health screening 
(BSHS) survey was created for use in pediatric and ado-
lescent clinics.

Results

Ninety-seven percent of all patients approached agreed 
to participate in the study. The primary reason for non-
participation was a lack of time to complete the ques-
tionnaire or not having a parent or legal guardian willing 
to wait for the patient to complete the study. Patient 
demographic and sexual behavior characteristics are 
shown in Table 1.

Decision Tree Analyses

Participant’s responses to specific questionnaire items 
were cast into a stepwise decision tree to determine 

participant risk for contracting a STI (see Figure 1). 
Since 100% of the participants reporting a STI engaged 
in oral, vaginal, or anal sex at least once in their lifetime, 
the first step was based on having ever had vaginal or 
anal sex. Given that reported condom usage (on every 
occasion vs all other responses) was significantly asso-
ciated with STI outcomes, χ2(1, n = 90) = 5.40, P = .01, 
and also as it is the only method, outside of sexual absti-
nence, for preventing STIs when engaging in oral, vagi-
nal, or anal sex, condom usage was included as the 
second step of the decision tree analysis. Importantly, 
participants were not asked about condom usage 

Table 1. Demographic and Sexual Behavior Characteristics 
of Study Participants.a

Characteristic n (Total N = 200)

Age in years, mean ± SD (range) 15.9 ± 1.4 (14-18)
Gender
 Male 97
 Female 103
Race/ethnicity
 African American 113
 White 58
 Asian American 3
 Latino 9
 Other 7
Sexual orientation
 Heterosexual 178
 Other orientation 17
Oral sex ever
 Yes 64
 No 136
Oral sex partners, mean ± SDb 0.82 ± 2.4
Oral condom use, mean ± SDb 0.42 ± 0.83
Vaginal sex ever
 Yes 78
 No 122
Vaginal sex partners, mean ± SDb 1.3 ± 2.9
Vaginal condom use mean, ± SDb 1.4 ± 1.9
Unprotected anal sex everb

 Yes 9
 No 191
Unplanned pregnancy everb

 Yes 9
 No 81
Sexually transmitted infection everb

 Yes 17
 No 73

aOral and vaginal condom use is scored using a 0 to 4 Likert-type 
scale where 0 = never and 4 = every time/100% of sexual encounters. 
Plan ahead with condom is scored such that 0 = I never plan ahead/
have a condom with me and 4 = I always plan ahead/have a condom 
with me.
bOnly including sexually active sample (n = 90)
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regarding anal sex. Instead participants were asked to 
indicate if they had ever (yes/no) engaged in anal sex 
without a condom; therefore, all participants indicating 
a positive response to this item were automatically 
moved to the high risk group.

Notably, total number of vaginal sexual partners, 
t(88) = −3.03, P = .008, having engaged in anal sex 
without a condom, χ2(1, n = 90) = 4.26, P = .04, and hav-
ing had an unplanned pregnancy, χ2(1, n = 90) = 4.26,  
P = .03, were also significantly associated with reporting 
an STI; however, these factors did not survive Bonferroni 
corrections (P < .006) within the 8 sexual behavior 
items. Sensitivity and specificity analyses were con-
ducted, as well as predictive value statistics35 to evaluate 

the utility of these 2 questions (ie, ever having had oral, 
vaginal, or anal sex and condom use for vaginal and oral 
sex) in relation to actual reported STI outcomes (see 
Table 3), supporting the 2-step (eg, 2-question) model.

Independent-samples t tests and χ2 tests were con-
ducted to determine whether self-reported STI outcomes 
differed with regard to the personality and psychosocial 
variables assessed in the screening measure. Bonferroni 
corrections were used to establish significance levels for 
analyses within the 3 classes of significant variables: 
Peer norm items (5 items), self-control items (3 items), 
and moral identity items (3 items) such that the signifi-
cance cutoff of .05 was divided by the number of vari-
ables in each class. Only 1 item survived Bonferroni 

Table 2. Personality and Psychosocial Items and Their Association to Self-Reported Sexually Transmitted Infection (STI) 
Outcomes.a

Association With Self-Reported STIs; t 
Test, Odds Ratio (95% CI)

Peer norm items (Cronbach’s α = .67)
 1. Have all/almost all of your friends had oral sex? 1.23 (0.36-4.23)
 2. Have all/almost all of your friends had vaginal sex? 14.77 (4.53-48.19)***
 3. Do your sexually active friends use condoms?* 4.86 (1.26-18.81)*
 4. Do you have at least one friend who has been diagnosed with an STI?b 9.94 (3.44-28.69)**
 5. Do you have at least one friend who has had an unplanned pregnancy?b 6.77 (1.49-30.65)**
Sexual health knowledge (Cronbach’s α = .29)c

 1. Only people who look sick can spread the HIV/AIDS virus. 1.11 (1.06-1.07)d

 2.  A person can become infected with HIV by having unprotected oral, vaginal, 
or anal sex.

0.43 (0.04-17.57)

 3. A girl cannot become pregnant when she’s on her period (menstrual cycle). 2.00 (0.23-5.04)
Religiosity items (Cronbach’s α = .62)
 1. I try hard to carry my religion over into all my other dealings in life. t = 1.20
 2. I follow my religious beliefs concerning sexual behavior. t = 1.35
 3. It doesn’t matter so much what I believe as long as I lead a moral life. t = −0.11
Self-control items (Cronbach’s α = .62)
 1. I am good at resisting temptation. t = 0.42
 2. I do certain things that are bad for me, if they are fun. t = 2.10
 3.  Sometimes I can’t stop myself from doing something, even if I know it is 

wrong.
t = 3.44*

 4. I wish I had more self-discipline. t = −0.08
Sexual self-efficacy items (Cronbach’s α = .58)
 1. Discuss using condoms and/or other contraceptives with a potential partner. t = −0.80
 2. Ask a potential partner to wait if precautions are not available at the time. t = 1.61
 3. Choose where and with whom to have sex. t = −0.36
 4. Control your sexual urges while under the influence of alcohol or drugs. t = 0.12
Moral identity items
 Moral importance t = −1.35
 Moral salience t = −3.28*
 Moral identity total score (moral importance + moral salience) t = −3.00*

a“I don’t know” responses were excluded from the analyses.
bIf a participant indicated none of his or her friends have had oral or vaginal sex, this item was not asked.
cEach correct response received a score of 1 point.
dOdds ratio for cohort STI ever = no, as all subjects indicating an STI correctly answered the sexual health item.
*P < .05; **P < .01; ***P < .001.
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corrections and was considered as a third step in the 
decision tree: “Have all/almost all of your friends had 
vaginal sex?” With the addition of this third item in the 
decision tree analyses, fewer participants were classified 
as high risk (ie, 16% [n = 31] compared with 32% [n = 
64]) (see Figure 1 and Table 3). In both the 2-step and 
3-step decision trees, the negative predictive values, or 
the probability that a person classified as low risk 
reported never having had a STI, were very high (99% 
and 97%, respectively).

The Brief Sexual Health Screening Survey

The goal of the BSHS survey is that adolescents would 
be able to complete the survey directly before a medical 
appointment in only 1 to 2 minutes either with pen/pen-
cil or using a clinic computer or tablet. The survey could 
then be quickly reviewed by a health care provider or 
clinic staff to efficiently and accurately assess the 
patient’s sexual health risk and provide patient-specific 
feedback and appropriate preventive, screening, and 
treatment interventions. In addition to the three decision 
tree items, we included two additional items in the brief 
measure (ie, sexual orientation and ever having had oral 

sex). While we were unable to examine the differences 
in reported STI history between heterosexual partici-
pants and sexual minority participants because of the 
small number of sexual minorities surveyed, χ2(1, n = 
90) = .91, p = .34), STIs were reported in each sexual 
minority subsample (ie, 20% of bisexual participants, 
100% of homosexual participants, and 100% of partici-
pants of other sexual orientations reported a STI, com-
pared with 8% of heterosexual participants). Having 
ever had oral sex was included in the BSHS survey 
because research has shown that oral sexual debut 
occurs in close proximity to vaginal sex debut for many 
adolescents,36 and therefore this behavior could be a par-
ticularly important signal for physicians to provide pre-
ventative counseling regarding contraceptive options.

A total BSHS survey score is obtained by summing 
the number of high-risk responses (see Table 4 for indi-
vidual items and what response indicates elevated risk). 
Cronbach’s α for the 5 items was .70. Each point increase 
in the total BSHS score was associated with an exponen-
tial increase in reported STI outcome, such that no par-
ticipant indicating a BSHS score of 1 reported a STI, 5% 
of participants with a score of 2 indicated a STI, 16% 
with a score of 3, 33% with a score of 4, and 100% of 

Figure 1. Decision tree used to determine risk for contracting a sexually transmitted infection (STI), including reported STI 
outcomes.
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participants indicating a BSHS score of 5 reported a 
STI. Of note, every participant indicated at least one risk 
item, as there were no BSHS scores of 0.

Supplementary Analyses: Discrepancies 
Between Screening Measure and Physician

While not a primary aim of the study, multiple dis-
crepancies (41 across various health risk behaviors) 
were noted between what participants reported on the 
verbally administered health behavior survey and 
directly to their physician. Forty-nine percent (n = 20) 
of the discrepancies specifically dealt with sexual 
health behaviors. These sexual health discrepancies 

included reported number of lifetime sexual partners 
(n = 14, 70%), condom use (n = 3, 15%), history of an 
unplanned pregnancy (n = 2, 10%), and a history of 
having engaged in sexual activity for drugs or money 
(n = 1, 5%). Fifty-seven percent of the patients 
reported having never had vaginal sex (eg, zero part-
ners) to their physician, but reported 1 to 4 sexual part-
ners to the research assistant (mean = 3.37, SD = 1.1). 
Importantly, if a patient indicated no history of sexual 
activity to the physician, no further sexual behavior 
questions were typically asked, including condom use. 
Therefore, it is possible that further discrepancies 
would have occurred if additional questions were 
asked by the physicians.

Table 3. Relation Between Risk Status and Report of Sexually Transmitted Infection (STI): Sensitivity and Specificity Analyses 
(N = 200).a

2 Questions 3 Questions

Risk Level STI Ever = Yes STI Ever = No Total STI Ever = Yes STI Ever = No Total

High risk 16  48  64 12  19  31
No/low risk  1 135 136  5 164 169
 17 183 200 17 183 200

 2 Questions 3 Questions

False positives 26% 10%
False negatives  6% 29%
Sensitivity 94% 71%
Specificity 74% 90%
Positive predictive value 25% 38%
Negative predictive value 99% 97%
Positive likelihood ratio 3.61 7.1
Negative likelihood ratio 0.08 0.78

a2-question high risk = sexually active and inconsistent condom use. 3-question high risk = sexually active and inconsistent condom use and 
all or almost all of friends have had vaginal sex. No/low risk = not sexually active or sexually active, but with consistent condom use. False 
positive = number of subjects classified as higher risk but not reporting an STI outcome. False negative = number of subjects classified as lower 
risk but reporting an STI outcome. Sensitivity = probability of those with an STI being identified as at risk. Specificity = probability of those 
without an STI not being identified as at risk. Positive predictive value = likelihood someone classified as high risk actually reports having had 
an STI. Negative predictive value = likelihood of someone classified as low risk actually not reporting ever having had an STI. Positive likelihood 
ratio = the probability that those classified as high risk actually report having contracted an STI. Negative likelihood ratio = the probability that 
those classified as lower risk actually report not having contacted an STI.

Table 4. Brief Sexual Health Screening (BSHS) Survey.a

Item Response Category Indicating Elevated Risk

1. What is your sexual orientation? Any response that is not heterosexual (eg, homosexual, 
bisexual)

2. Have you had oral sex at least once in your life? Yes
3. Have you had vaginal or anal sex at least once in your life? Yes
4. Have you ever had vaginal sex without using a condom? Yes
5. Have almost all or all of your friends had vaginal sex? Yes

aA total BSHS score is obtained by summing the amount of individual high-risk responses, such that the lowest score = 0 and the highest 
score = 5.
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Fifty-five percent of the sexual health report discrep-
ancies (n = 11) were among male participants. Males 
and females did not differ on their overall rate of report-
ing discrepant information, χ2(1, N = 200) = 0.59, P = 
.44, but only females reported discrepant information 
related to condom use. African American participants 
reported sexual health discrepancies more often than 
participants of other races, χ2(2, n = 31) = 10.92, P = 
.004. Only 1 discrepancy (an African American homo-
sexual 17-year-old male) was documented in which the 
higher risk behavior was reported directly to the physi-
cian rather than through the survey. The reasons for 
these discrepancies remain unclear, as participants were 
informed that the information from the survey would be 
shared immediately with their pediatrician.

Discussion

This study has important implications for health care 
providers who care for adolescents. We found that 3 
questions from a 60-item health behavior survey are 
highly associated with self-reported STI outcomes. 
Through the results of the decision tree analysis, we 
were able to create a brief screening measure (BSHS) 
that clinicians can use for assessing STI risk. Given the 
high number of discrepancies between what adolescent 
patients reported on the verbally administered screening 
survey and what they reported directly to their physi-
cian, the BSHS could decrease missed opportunities to 
address sexual health needs that currently occur because 
of incomplete or inaccurate reporting by adolescents to 
their health care providers. The BSHS may be an espe-
cially efficient screening tool in clinical settings in 
which face-to-face conversations are brief due to the 
time pressures of acute care clinics. The BSHS may also 
serve to alert a physician to the need for a confidential 
conversation with an adolescent patient about sexual 
health needs in situations in which such conversations 
might not typically occur otherwise. Finally, the BSHS 
could allow for more personalized feedback to adoles-
cents concerning their sexual health. For instance, if a 
patient responded in the affirmative to all five BSHS 
items, the clinician may be prompted to follow him or 
her more closely over time, conduct STI testing, or 
spend greater time providing other intervention and pre-
vention needs.

While this study does contribute to the understanding 
of sexual risk behaviors and STI outcomes among ado-
lescents, several limitations deserve consideration. First, 
because of time and financial constraints, we were 
unable to conduct biologically assayed STI test results 
with all of our participants to corroborate self-reported 
STI history. Moreover, since many of the clinic’s patients 

attend multiple care venues (eg, emergency medical 
clinics), it is not possible to rule out that patients may 
have been tested and treated for an STI under a different 
physician’s care. However, medical record reviews were 
conducted to determine that 94% (16 of 17 participants) 
of the participants who indicated a history of an STI did 
have documentation of a positive STI test result in their 
hospital medical record. As this was a pilot study, we 
believe the gold standard biologically assayed test 
results will be necessary in future research in order to 
confirm that the BSHS can serve as a tool to target ado-
lescents at risk for contracting an STI.

Furthermore, we were unable to include longitudinal 
data collection, which would greatly facilitate our abil-
ity to determine whether self-reported rates of STIs and 
their association between the variables on the BSHS are 
associated with increased risk for contracting an STI in 
the future. Given this limitation, we encourage the use 
of the BSHS with larger samples in multiple clinics 
serving adolescent patients to measure and model 
changes in sexual behavior to determine its effective-
ness in predicting and preventing STIs. In addition, the 
survey consisted of a self-report questionnaire adminis-
tered in person by a research assistant, which may have 
invoked response biases and may have led to over- or 
underreporting of risk behaviors and the problem of 
shared method variance. However, participants were 
told their names and any other identifying information 
would not be included on their surveys and they reported 
greater risk behaviors on the survey rather than to their 
physician. Therefore, we are confident that adolescents 
were likely very honest in completing the survey.

Third, multiple psychosocial variables that we 
hypothesized would be associated with STI outcomes 
were not. Since only a few items from larger measures 
were used, these single items may be insufficient to 
measure relevant differences. In addition, multiple items 
were significantly associated with STI outcomes; how-
ever, they did not withstand Bonferroni corrections and 
were therefore not included in the decision tree analyses. 
Instead of discounting the role of these items, future 
researchers might consider piloting additional or longer 
appraisals to measure these factors to allow for more 
variability in participants’ responses and potentially a 
better format for differentiating groups of individuals at 
risk. Further exploration and evaluation of additional 
situational and contextual variables (eg, parental moni-
toring, neighborhood context) questions that could 
improve early identification of adolescent STI risk sta-
tus might also be considered.

Despite these limitations, this study has several 
strengths. First, both sexually experienced and inexperi-
enced adolescents participated in the study. Previous 
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research has only included sexually active adoles-
cents,8,17 precluding the ability to evaluate how screen-
ing assessments could identify adolescents soon to 
engage in sexual behaviors—a critical window of time 
for education and preventive measures. Future research 
should continue to explore how to best limit misinfor-
mation reported from an adolescent to his or her 
provider.

The 5-item BSHS efficiency and accuracy suggest a 
variety of potential uses, including stand-alone screen-
ing prior to a clinical encounter, or as an adjunct to direct 
screening by a provider. Improving detection of sexual 
risk may also allow clinicians to allocate time and edu-
cational and preventive efforts in a more targeted man-
ner in busy clinical settings. Universal preventive 
measures and anticipatory guidance remain essential. 
However, in the context of inconsistent assessment of 
sexual health needs and risks to any extent in many care 
contexts, the BSHS may spur critical conversations 
between clinicians and adolescents who currently 
remain silent about their experiences.
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