
Discerning Patterns of HIV Risk in Healthy Young Adults

Vimla L. Patel, PhD, DSc1,2,3, Nicole A. Yoskowitz, MA1, David R. Kaufman, PhD1, and
Edward H. Shortliffe, MD, PhD2,3

1HIV Center for Clinical and Behavioral Studies, NYS Psychiatric Institute, New York, NY

2Center for Decision Making and Cognition, Department of Biomedical Informatics, Arizona State University,
Phoenix, AZ

3Department of Basic Medical Sciences, University of Arizona College of Medicine – Phoenix, in Partnership
with Arizona State University, Phoenix, AZ

Abstract
Prior research has questioned the effectiveness of existing methods to identify individuals at high
risk for contracting and transmitting the Human Immunodeficiency Virus (HIV) and other sexually
transmitted diseases (STDs). Thus, new approaches are needed to provide these individuals with risk-
reduction strategies. We review our research on young adults’ sexual decision making, using theories
and methods from social and cognitive sciences. Four patterns of condom use and associated levels
of risks and beliefs were identified. These patterns suggest value in targeting intervention strategies
to individuals at different levels of risk. Findings also imply that the monogamous population may
be at higher risk for infection than they realize. Primary-care physicians are the first line of contact
for many individuals in the health care system, and may be in the best position to screen for at-risk
individuals. Given time demands and other barriers, easy-to-use evidence-based guidelines for such
screening are needed. We propose such guidelines for primary-care physicians to use in identifying
an individual’s risk, from which custom-tailored intervention strategies can be developed.
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Introduction
The spread of the Human Immunodeficiency Virus (HIV) among young people in the United
States is of great concern. Between 2001 and 2004, newly reported HIV cases increased for
15–24 year olds,1 and females accounted for 38% of new HIV infections among 13–24 year
olds, with the majority of cases being attributed to heterosexual transmission.2 Unprotected
sexual intercourse is a predominant method of HIV acquisition among heterosexual
individuals. Effective prevention initiatives targeted at individuals engaging in risky sexual
behavior are a necessary element in any solution aimed at reducing HIV spread and prevalence.
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Decision-making researchers have studied the conditions under which individuals make faulty
choices. Most of this work is based on classical decision theory, which focuses on how and
why decisions deviate from optimality.3 Classical theories of rationality emphasize the match
between actions and beliefs or desires, but do not take into account their nature.4, 5 Thus, if
an action follows logically from one’s beliefs and desires, it is considered rational, even though
the decision is risky and may lead to a negative outcome. We believe, however, that an
individual is also influenced by various situational constraints, which needs to be taken into
account for a comprehensive perspective on rationality.6

Questions have been raised regarding effective ways to identify individuals at risk for
contracting and transmitting HIV, and providing them with risk-reduction strategies. People
do not always do what is best for them, even when they have all of the necessary information
to make the best decision.7 Research on risky decision-making by young people can contribute
to strategies for decreasing risky behavior, yet the available evidence is rarely incorporated
into public-health prevention initiatives. Primary-care physicians are the first line of contact
for many individuals in the health care system, and are often in the best position to identify
those individuals at risk for HIV. Furthermore, they may be the only health-care professionals
to counsel such individuals about potential risk and to recommend HIV testing. Given the time
demands on routine doctor visits, easy-to-use evidence-based guidelines for screening are
urgently needed.

Background
HIV Risk Assessment and Prevention in Primary Care

The U.S. Public Health Service’s report, Healthy People 2010, has identified “responsible
sexual behavior” as one of the leading health indicators as the majority of HIV-infected
individuals under 25 are exposed through sexual behavior.8 The U.S. Preventive Services Task
Force has outlined recommendations for HIV screening based on available evidence.9 We are
unaware of research that relates such HIV screening recommendations to clinical outcomes,
except for one study that used a simulation model to assess the performance of increasingly
frequent HIV screening of all adults using rapid testing.10 Results indicated the effectiveness
of routine, rapid HIV testing for individuals in all areas with a prevalence of undiagnosed HIV
infection around 0.2%. These findings are supported by the Center for Disease Control’s (CDC)
revised recommendations advocating routine voluntary HIV screening in health-care settings.
11

Can clinical or demographic characteristics identify a subgroup of asymptomatic adolescents
and adults at increased risk for HIV? Studies in high-risk settings have found that targeted
screening based on more inclusive criteria could increase the number of HIV-positive
individuals diagnosed, but it would still miss 7–13% of them and requires testing a much greater
proportion of people.12 Additionally, Peterman13 found that 20–26% of HIV-infected people
identified at federally-funded testing sites reported no known risk factors. Others have
recommended lowering the threshold for a physician to recommend HIV testing to low-risk
individuals.14 Gerbert et al15 developed and tested a self-administered HIV-risk survey to
patients in the waiting room before the physician’s visit. The possibility that the completed
screening information would be available to their physician did not lead to significant
differences in reporting risky behaviors, and actually enhanced the participants’ desire that the
physician view the survey results.

Barriers to physicians’ accurate assessment of patients’ risk include the patient’s unwillingness
to disclose information, and differing perceptions of relationships and sexual behavior among
patients and physicians.16 Time is another barrier as HIV is only one out of many issues/
diseases for the physician to screen based on published guidelines.17 In addition, physicians
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are not always confident in their ability to assess risk or to counsel patients of low or uncertain
risk. Risk assessment needs to incorporate both quantitative and qualitative (the patient’s
beliefs and values) methods to facilitate communication.18 Vague guidelines merely serve to
increase physician’s uncertainty, particularly when an individual’s risk level is ambiguous.
Using clinical vignettes, one study found that physicians varied in their conceptualization of
risk, used an “all or nothing” heuristic in advice about behavior change (e.g., use maximum
protection regardless of level of risk), and gave incomplete statements to patients about their
need for HIV testing.16 In another study, physicians recommended testing most frequently for
high-risk individuals, but much less frequently for other sexually active adult patients, although
they believed that these patients should be tested.19

This paper summarizes our research on young adults’ decision-making regarding sexual
practices, aimed at developing evidence-based practice recommendations for physicians for
HIV risk assessment.

Research on Risky Sexual Behavior and Risk Perception
In studies of risky sexual behavior, condom use has been extensively investigated in
heterosexual youth.20 Personality variables, such as sensation seeking21, have also been
associated with risky (sexual) behavior and risk perception of HIV and Acquired Immune
Deficiency Syndrome (AIDS).22 In particular, men are more prone to sensation seeking and
to display more risky behavior than women.22

Perceived risk of contracting HIV and other sexually transmitted diseases (STDs) has not been
a consistently useful predictor of actual sexual behavior.23 Young adults can accurately
interpret high-risk probabilities, but have difficulty with low-risk and negligible-risk
probabilities.24, 25 In addition, individuals’ HIV risk perception is likely to be influenced by
various heuristics and biases26, such as the affect heuristic27, relationship heuristics28, and
the self-positivity bias, which reflects a tendency to be overly optimistic about one’s risk.29
There is also evidence for a reciprocal relationship between risky behavior and health beliefs.
30

Failure to adopt health behaviors to prevent negative outcomes may be related to differences
in how youths perceive risk that is not immediately and personally relevant. In one study, those
reporting a prior experience with a specific event or risk behavior rated the likelihood of a
negative outcome as lower than those with no prior experience with that behavior.31 Even after
STD diagnosis, a sample of adolescent females reported no change in their number of
unprotected sexual intercourse acts, attitudes toward condom use, or perceived susceptibility
to STDs.32 Those who may have changed their behavior immediately after diagnosis had
returned to the same level of risk behavior by the follow-up assessment.

In contrast to much of the research on sexual behavior, our framework is predominantly
cognitively-oriented, based on theories and methods from cognitive science. As the work has
evolved, we have incorporated socio-cultural, environmental, and emotional dimensions. The
following section provides an overview of this framework.

Theoretical and Methodological Framework
Our framework emphasizes the reasoning process of how risks are perceived, understood and
used to draw inferences based on a set of circumstances, leading to behavior.33–38 Such
reasoning processes are closely associated but not perfectly correlated with decisions.35, 39,
40
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Investigations of lay individuals’ health-related reasoning have found that they use
opportunistic strategies (changing of rationale based on the situation) with a focus on their
prior knowledge and beliefs, which are largely reflective of the socio-cultural context.41 The
use of such strategies is even more prominent in adolescents’ reasoning, as they have less prior
knowledge and construct their reality almost solely based on recent experiences.42 Youths are
also more susceptible to the confirmation bias, where relevant information that conflicts with
one’s hypothesis is discounted or ignored or the search for evidence is restricted to that which
supports the hypothesis.43 Young adults’ reliance on these reasoning strategies could partially
account for the relative ineffectiveness of past interventions to reduce risky sexual behavior in
this population.

Cognitive decision research includes an in-depth analysis of how one’s knowledge is organized
in the mind and how this knowledge guides decisions and behavior.35 Although cognition is
central to our framework, decisions are also shaped in significant ways by the interaction of
socio-cultural (e.g., group norms)44, environmental45, and emotional46 factors. An important
facet of this approach is to document decisions close to the time in which they are actually
made (i.e., daily diaries), as well as to supplement such data with interviews and questionnaires.
Data analysis includes looking for themes and patterns that emerge across participants’
interviews, which is termed grounded theory,47 as well as looking for evidence of particular
decision strategies,48 and developing visual (semantic) representations, or timelines, of the
decision processes from the diary and interview data.36 The following sections present
analyses, findings and implications from our research (see Figure 1).

Capturing the Sexual Decision Making Process
We investigated sexual decision-making and behavior among 60 (30 females, 30 males)
heterosexual urban college students (18–24 years), living in high HIV prevalence
neighborhoods in Brooklyn, New York. Fifty percent of participants identified as African–
American (n=30), 37% as White (n=22), 5% as Asian (n=3) and 8% as Other (n=5). Regarding
ethnicity, 10% of participants identified themselves as Hispanic (n=6). The majority of
participants (68%) reported a monthly income of less than $1,000. However, many lived with
their parents and came from working-class and lower middle-class families.

Participants demonstrated moderately high HIV knowledge, as evidenced by their scores on a
standard HIV knowledge measure.49 They completed daily diaries over two weeks,
documenting participants’ actual sexual behavior, condom use, and risk perceptions of their
sexual encounters, followed by a semi-structured interview to elaborate on the sexual
encounters recorded in the diaries and their sexual history and relationships‥35, 45

Participants consistently rated their sexual encounters as low risk, regardless of the actual risk
involved.50 Although most encounters consisted of unprotected sexual intercourse,
participants continued to feel safe from HIV infection even when they were engaging in sexual
activity with an unfamiliar partner. These results add to the growing evidence that young people
fail to fully integrate their knowledge regarding HIV risk into their personal interactions.

Development of HIV Sexual Risk Patterns
Sexual behavior studies typically categorize participants into high-risk vs. low-risk, or condom-
users vs. non-condom users. Findings from the initial diary analysis led us to look for patterns
of condom use and associated reasoning strategies,36, 37 including the timeline of their
decision processes as derived from the interview data.51

We characterized four patterns of condom use: consistent (35%), inconsistent (17%), shifting
from consistent to inconsistent due to feelings of trust and comfort in one’s partner (35%), and
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shifting from inconsistent to consistent due to a significant negative event, such as an unwanted
pregnancy or STD (13%). There were no significant differences in the gender, race, ethnicity,
or socioeconomic characteristics of the participants categorized in each pattern of condom use.

Each pattern of condom use was associated with certain beliefs and behavioral tendencies. The
consistent (low-risk) and inconsistent (high-risk) patterns were associated with the heuristic
“use condoms all the time” and “use condoms when in doubt (e.g., lack of trust)”, respectively.
In the other two patterns, the shift in behavior was due to a significant event and feelings of
uncertainty causing a reevaluation of their behavior. We identified the following individuals
as high-risk: (1) those shifting from consistent to inconsistent condom use and (2) those
exhibiting inconsistent condom use.36, 37 Differences in rationale underlying these groups’
behavior indicate that different intervention strategies may be required: individuals in the
former group use condoms when they are in a new and unfamiliar relationship, but terminate
condom use once trust and feelings of comfort are established; whereas, individuals in the latter
group rarely, if ever, use condoms.

Qualitative analysis48 allowed insight into the decision processes that result in risky versus
safer sexual behavior in these young adults. These findings (1) have diagnostic value for
determining those individuals at higher risk for contracting HIV, (2) indicate several
differential risk patterns associated with different reasoning strategies, and (3) provide a basis
from which to develop a validated, empirical instrument to identify young adults’ risk level.
Based on our findings, we present in the conclusions our proposed screening guidelines for
primary-care physicians to use in assessing young adult patients’ HIV risk.

Perceptions of Risky Sexual Behavior: Socio-Cultural Influences
We also explored associations between characteristics of participants’ relationships, social
influences, and behavior.52 Results showed that participants’ condom use decisions varied by
social (partner influence, condom use attitudes) and cognitive (perceptions of relationship
status) factors. Lower-risk participants perceived that their partner’s attitude was to use
condoms often or all of the time; whereas higher-risk participants perceived that their partner’s
attitude was to use condoms sometimes, rarely, or never. There were also differences by gender
across patterns of condom use. For example, males in both high-risk groups scored higher than
females on sensation-seeking. High- risk males were also more influenced by their peers
regarding condom use.

Some individuals expressed trust in their partners and consequently did not use condoms, in
turn leading to greater perceptions of intimacy and increased trust, which served to sustain non-
condom use. This example highlights the mechanism that perpetuates risky sexual behavior
among this high-risk group. Intervention strategies are needed to break this feedback cycle,
and direct these individuals towards healthy and protective behavior. The findings suggest that
in order to intervene effectively with higher risk individuals, there is a need to identify the
exact nature of the evidence used to support such decisions.

Our findings also suggest that the so-called “monogamous” population could possibly be at
higher risk for infection than they realize. For example, trusting, monogamous partners usually
perceive their relationship as low risk, in terms of contracting HIV or other STDs. In our study,
women defined monogamy as having one partner, whereas most men defined monogamy as
having only one primary partner. Thus, if one partner engages in sexual activity outside the
relationship, does not use a condom, and contracts HIV from the encounter, the partner then
brings the infection back to his or her primary partner, increasing that partner’s chances of
infection (with repeated exposure). Therefore, inconsistent or no condom use, even among
monogamous couples, can dramatically increase the risk of HIV among a seemingly low risk
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population.53 Primary care physicians need to avoid discounting the possibility of risky
behavior among monogamous individuals.

Sexual Risk, Prior Beliefs, and Decisions
Six months after the first interview, the same young adults participated in a second interview,
where they read and responded to sexual encounter scenarios, designed to test the validity of
the patterns of condom use identified. Scenarios were developed that reflected the most
common behaviors reported in participants’ diaries and interviews. Analysis of responses
revealed that comprehension (understanding) of the sexual scenario mediated the relationship
between participants’ prior beliefs and decisions.38 Higher-risk individuals paid more attention
to content related to the “heat of the moment,” whereas lower-risk individuals paid more
attention to content related to the high risks involved in unprotected intercourse. This suggests
that emotion-related content is a primary source of evidence used in making condom use
decisions.

Summary
Our research on young adults’ sexual decision-making suggests that custom-tailored strategies
are needed to target individuals at different risk levels. Rapid screening measures should be
developed for classifying individuals according to their risk profile (e.g. inconsistent condom
use), which can then guide the selection of an intervention strategy. Specific strategies include
(1) giving young people tools for evaluating their perceptions of the benefits and risks of their
unique experiences that provide the context for risky sexual behavior; (2) addressing the
potential for discrepancies between perceived risk and actual risk, including ways to identify
and weigh pertinent evidence and ways to counter unsupported beliefs; and (3) Using
personalized interactive scenarios (congruent with their own beliefs and experiences). In line
with these suggestions, we have created a brief set of guidelines for primary care physicians
to use when screening adolescent and young adult patients for their level of risk (see Figure
2).

Conclusions
The main objective of the studies reported in this paper has been to understand the nature of
the decision process that leads to risky behaviors. Results show that different patterns of
condom use are associated with differing levels of risk. One’s prior beliefs influence decisions
based on their personal understanding of the nature of such risks. This understanding is
influenced by the evidence used, with emotional evidence playing a bigger role in high-risk
situations.

Patterns of behavior and beliefs develop early in individuals’ sexual lives. This suggests that
there is high potential value for interventions aimed at early prevention to target youth at
different risk levels. Primary-care physicians are the first line of contact for many youths in
the health care system. These physicians are accordingly in the best position to screen for at-
risk youth. Given time demands and other barriers, we have proposed easy-to-use, evidence-
based guidelines for such screening.
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Figure 1.
Overview of our research program, indicating data collection and analysis and reported results.
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Figure 2.
Guidelines for primary care physicians for identifying the risk level of their patients, based on
our research findings.
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