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Adverse health consequences from sexual behavior, such as infections with
STDs, are conservatively estimated to be at least threefold higher in the United
States than in any other developed country (1). This disparity in disease preva-
lence and the serious personal, social, and financial consequences of sexually
transmitted infections are generating a growing body of literature that
describes the development, implementation, and evaluation of behavioral
interventions addressing STD/HIV prevention. These interventions are
designed to inform, change attitudes and perceptions, modify social norms,
promote sexual health and reduce risky behaviors, transform social contexts,
and alter policies that are facilitators or barriers to healthy behaviors. However,
a careful review of the literature reveals that exhortations to intervene and
recommendations for interventions far outnumber credible interventions that
have been subjected to a thorough statistical evaluation demonstrating their
effectiveness.

Up to the present, interventions for STD/HIV prevention have been imple-
mented primarily at the individual, small-group, and community-levels, with
varying degrees of population coverage associated with these efforts (2). A
source of confusion for many consumers of this research is that not all of these
intervention efforts are correctly labeled as “behavioral” interventions.
Intervention strategies that are described in the literature can range from atheo-
retical to theoretical; from straightforward information provision to complex
multi-method, multi-component programs; from minimally to rigorously evalu-
ated; and from individual to multilevel programs. Some may be grounded in
beliefs about how things should work in the real world; others are empirically
grounded in evidence about how things actually happen. The objective of this
chapter, then, is to describe and evaluate theoretical approaches to behavior
change; to review the basic structure of behavioral interventions; and to summa-
rize interventions conducted at various individual, group, and community levels.

What Is a Behavioral Theory and How Can It Be Used?

A theory is a systematic way of describing events and behaviors. It incorpo-
rates a set of concepts, definitions, and hypotheses that explain or predict
behaviors by examining the relationships between variables. Theories are, by
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nature, abstract. Most of the theories that are applied to health promotion were
originally developed to explain other topics and were later adapted to explain
health behaviors. Many of the theories to be described in the sections that fol-
low have not been rigorously evaluated; therefore they constitute theoretical
frameworks for understanding and predicting behavior that await empirical
verification.

Given the unproven nature of most theoretical models, why then do behav-
ioral scientists use them in developing and evaluating an intervention?
Theoretical models provide a logical framework for designing, measuring, and
evaluating behavioral interventions. They enable the program developer or
evaluator to consider what they are planning within a larger context, applying
relevant theoretical models to develop tailored programs and measurement of
the effectiveness of those programs. Thus, behavioral theories provide us with
a roadmap for studying a health problem, explaining the relationships between
behaviors (including the social and physical contexts surrounding them), and
specifying the measurement that will provide useful outcome evaluations from
an intervention.

In other words, our theories provide a way of organizing the reasons why
people do or do not engage in specific behaviors, helping to identify what we
need to know before we develop a health promotion program, and suggesting
what we need to monitor and measure in order to know whether our interven-
tion manages to change the intended outcomes. Simply put, a large body of lit-
erature underscores the reality that interventions based on a theoretical model
are far more likely to succeed than programs delivered without the benefit of
a theoretical model.

Two different types of theories will be described in this chapter. Some theo-
ries are explanatory, describing the reasons why a problem arises. These theories
are used to identify variables that contribute to a problem that can potentially be
changed to alleviate the problem. Other theories focus on behavior change.
These latter theories are most often used to guide the development of interven-
tions and their evaluation. Their focus is on extracting the interventions methods
and messages thereby providing a framework for program evaluation.

What Is a Behavioral Intervention?

Two approaches characterize the structure of behavioral interventions. The
first approach is to define a priori the components to be incorporated into a
behavioral intervention. The second method is extrapolated from research syn-
theses and meta-analyses of effective behavioral interventions. This latter
strategy extracts the cross-cutting characteristics of effective interventions.
When these two methods are contrasted, the convergence between them
demonstrates remarkably consistent agreement between their conclusions.

A priori definitions of behavioral interventions are characterized by 1) a
specified theoretical model; 2) intervention using evidence-based methods of
behavior change; 3) rigorous outcome evaluation; 4) sound research designs;
and 5) measurement of multiple domains such as cognitions (e.g., knowledge,
attitudes, perceptions, self-efficacy beliefs, readiness for change), behavioral
skills (e.g., correct condom application skill, social competencies to refuse
unwanted sex), or biological variables representing a direct outcome of the
behavior in question (e.g., STD diagnosis or a pregnancy test).
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Post hoc research syntheses and meta-analyses examine cross-cutting char-
acteristics of effective behavioral interventions and provide remarkably con-
gruent support for the above definition. Cross-cutting characteristics of
effective behavioral interventions are that they 1) have a clear focus on reduc-
ing sexual risk; 2) are based on sound theoretical models; 3) deliver interven-
tions of sufficient magnitude and duration; 4) utilize a variety of
evidence-based intervention methods; 5) personalize the information to the par-
ticipants; 6) provide specific and accurate information; 7) provide participants
with skill training and with opportunities to practice these newly acquired
skills; 8) reinforce clear messages that strengthen values and norms that favor
safety; 9) are tailored to the community and cultural norms of the participants;
10) make an effort to include the target group in program planning; 11) have
clear goals and objectives; and 12) systematically document their results rela-
tive to the goals using sound research designs and rigorous evaluation (3–6).

Integrating Behavioral Interventions and Public Health

Research summaries consistently document the effectiveness of behavioral
interventions in changing risky behaviors of specific groups, including drug
users (7), adolescents (8), heterosexual adults (9), and men who have sex with
other men (10). With such strong support for the efficacy of behavioral inter-
ventions, integration of the fields of behavioral science and public health
presents a high priority.

However, continuing challenges have limited the integration of behavioral sci-
ences and public health. Behavioral sciences have had a greater influence on
research and demonstration activities than on the continuing services of public
health departments (11). Behavioral interventions are often rooted in theoretical
models that are familiar to the behavioral scientists, but are not as well known by
public health practitioners. If these models are applied in a faulty manner, the
desired outcomes may not be attained, as was the case in several intervention
reports (12–15). Such failures may widen the gap between behavioral science and
public health practice (16). For example, when Flowers et al. (15) and Elford et al.
(14) attempted to replicate an intervention that had consistently demonstrated
risky behavior reductions of 30% in communities of men who have sex with men,
they incorporated only one of the nine core elements from the model. As a result,
unlike the programs that incorporated all—or even most—of those core com-
ponents, their interventions yielded no behavior changes. Therefore, careful
analysis of the situation is necessary to estimate how piecemeal adaptation of 
theory-based interventions could have undesired consequences (11).

Given the importance behavioral scientists attribute to their theoretical mod-
els, let us next examine what these models are, as well as their comparative
strengths and shortcomings. Although there is no theoretical model specifi-
cally developed to explain sexual behavior, a number of existing theoretical
models have been adapted and extended to STD/HIV research.

Theoretical Models Applied to STD/HIV Interventions

Seven conceptual “families” of theoretical models appear in the STD and HIV
intervention literatures. These conceptual domains include 1) psycho-educational
approaches that stress information provision; 2) cognitive theories that emphasize
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internal decision-making processes; 3) behavioral models based on the principles
derived from learning theories; 4) theories of motivation and emotional arousal;
5) social marketing and social influence theories; 6) a stage theory, the transthe-
oretical model; and 7) blended theories that integrate more than one of these
domains into a single model, such as the Information-Motivation-Behavior
model.

Psycho-Educational Theories Stressing Information Provision

Education and information provision continue to be prominent public health
responses to STD/HIV. Information provision programs generally have three
goals: 1) providing accurate information to recipients; 2) influencing attitudes
and behaviors so that the recipients will translate knowledge into behavior
change; and 3) reducing the number of infections (17). Psycho-educational
interventions often accomplish the first of these three goals, but they are usu-
ally insufficient to attain the last two goals.

A number of studies illustrate the limitations of information-based inter-
ventions. For example, Brandt et al. (18) found that the quality and accuracy
of printed educational materials varies widely. When they evaluated 21
printed educational materials about human papillomavirus (HPV), most were
found to be “not suitable” or “barely adequate”; information was inconsistent
from one pamphlet to another; and the content was sometimes highly inaccu-
rate. In addition, the language in most of materials required a reading com-
prehension level that exceeded the literacy of a large proportion of the U.S.
population.

In many public health and medical settings, information provision is often
the only available intervention. The limitations of this approach are illustrated
by a study of women who were tested and found to be positive for HPV infec-
tion. All of the women were counseled about their HPV infection. However,
follow-up interviews showed that fewer than half recalled ever hearing of HPV
or having been told that they had HPV infection (19).

Information provision may accomplish some important public health objec-
tives. For example, the national educational campaign initiated in 1988 by for-
mer Surgeon General C. Everett Koop in response to HIV and AIDS was a key
effort to quickly educate the U.S. population about an emerging epidemic. At
a time when misconceptions about AIDS were prevalent, an educational
brochure was mailed by the U.S. Public Health Service to every household in
the United States. This monumental task, accompanied by substantial advo-
cacy by the Surgeon General, contributed to a substantial reorientation of 
public awareness of HIV/AIDS (20).

Cognitive Theories Applied to STD/HIV Prevention

Cognitive theoretical models emphasize the relationship between cognitive
processes (attitudes, values, perceptions, intentions, and beliefs) and behavior,
and these models view cognition as the proximal determinant of sexual behav-
iors. Each cognitive theory shares in common the assumption that cognitions
are causal, predisposing factors that explain sexual behaviors. These theoretical
approaches are widely applied, with varying success, as explanatory models in
the STD/HIV behavioral intervention literature.
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The Health Belief Model
The Health Belief Model (HBM) hypothesizes that cognitive mediators such
as 1) perceived vulnerability to a health threat; 2) perceived severity of the
threat; 3) beliefs in the effectiveness of taking precautionary action; 4) per-
ceived costs of implementing that action; and 5) the presence of environmen-
tal cues that interact to produce behavior change. Additionally, the model
indicates that the perceived efficacy of behavior change is subsequently bal-
anced against perceived social, physical, and psychological barriers to imple-
menting the behavior. Finally, the model states that specific, identifiable cues
are necessary to trigger the decision-making process (21,22).

A large body of literature has examined the utility of HBM in explaining
STD/HIV risk behavior (23). Some studies have found that perceptions of sus-
ceptibility, severity, and benefits are significant predictors of sexual behavior,
while others have found little or no relationship (17). In many instances, predic-
tors specified by HBM accounted for only a modest amount, that is, 15% to 20%
of the behavioral variance (24). An important limitation of HBM from a public
health perspective is that it does not explain how perceptions of risk originate,
nor does the model describe how health beliefs develop or persist over time
(25,26). In addition, the theoretical perspective that beliefs necessarily precede
behavior is not substantiated by contemporary research, which suggests that
many health beliefs are a consequence rather than a precursor of behavior.

Theory of Reasoned Action
The Theory of Reasoned Action (TRA) postulates that an individual’s atti-
tudes, beliefs, perceptions about peers’ attitudes, and the extent to which the
individual values the peer group’s approval all interact to form an intention to
behave in a specific fashion (27,28). This specific intention is the proximal
determinant of a specified behavior. Although similar to other cognitive theo-
ries in viewing behavior as an outcome of beliefs, addition of social norms as
contributing factors and emphasis on behavioral intentions differentiate the
TRA from the other cognitive theories. TRA has been widely used in survey
research to explain the observed correlations between attitudes and precau-
tionary behavior or intentions to engage in safer behavior in the future (29).

An important limitation of TRA is the assumption that sexual risk and pro-
tective behaviors result from a conscious decision-making process. However,
substantial recent research suggests that many behaviors in sexual situations
are motivated at least in part by affect and emotion rather than by the delibera-
tive evaluations. Other research raises questions about the strength of the
intentions–behavior relationship, which may differ across behaviors and pop-
ulations (30). The limitations described in the previous section for the HBM
also apply to the TRA, including the modest behavioral variance explained by
the theory, the unclear origins of the cognitive progenitors of intentions, and
the implicit directionality in the model that could just as easily be reversed
with equal plausibility. Finally, while the model explains relationships
between variables and suggests where to intervene, it offers no specific guid-
ance regarding how to implement intervention strategies that might produce
changes in these observed relationships. The model can also be criticized for
leading to truncated measurement when it is applied in several intervention
studies for STD/HIV prevention (31). Despite these limitations, the TRA is a
popular framework in the intervention literature.
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Theory of Planned Behavior
Icek Azjen later modified the TRA (32). This modified theory became known
as the Theory of Planned Behavior (TBP). The TPB differs from the TRA in
that it added one additional construct to the original model-perceived behav-
ioral control. Perceived behavioral control is a person’s belief that it is possi-
ble to control a given behavior. Azjen added this construct to account for
situations in which people’s behavior or behavioral intentions are influenced
by things that they believe are beyond their ability to control. The model
argues that people will be more successful in performing a behavior if they
believe that they have a high degree of control over whether or not they engage
in the behavior. Like the TRA, this theory emphasizes the relationships
between behavior and cognitions such as beliefs, attitudes, and intentions.
Like the TRA, it assumes that behavioral intention is the most important deter-
minant of behavior and that behavioral intentions, in term, result from a per-
son’s attitudes toward performing a behavior and by beliefs about whether the
individuals who are important to the person would approve or disapprove of
the behavior. Both of these models largely ignore factors such a culture or the
surrounding environmental context, assuming that they do not add further
explanatory benefit to the models’ explanations of the likelihood that a person
will behave in a particular manner. Like the TRA, the TPB describes a causal
chain of beliefs, attitudes, perceptions of controllability, and intentions that are
believed to drive behavior.

Decision-Making Theory
Decision-making models, similar to HBM and TRA, are based on the assump-
tion that people make rational choices about sexual risk and protection,
expecting their choices to produce positive outcomes (33–35). As applied to
STD/HIV prevention, these models offer an explanatory framework for how
decisions should be made, then examine differences between decisions that
increase risk and those that maximize safety. Several aspects of the model call
into question whether it should be used to explain sexual behavior. The model
does not reconcile the decisional balance from the immediate gratification
offered by risky behaviors such as sexual intercourse or drug use and the
delayed and uncertain long term negative consequences of a decision not to
engage in these actions. As suggested previously, emotions may be more
important than rational choice in decisions about sexual behavior. Finally,
many decades of evidence show that immediate gratification usually over-
whelms alternatives requiring delay of gratification (36).

Theories Based on the Principles of Learning

Learning theories are widely applied to behavioral interventions for STD/HIV
prevention. Behavioral interventions based on learning theory often focus on
identification of cues to risky behavior and on teaching new skills intended to
reduce infection risk. Theoretical models based upon learning theories are
often misunderstood to a greater extent than other theoretical models.

Operant Learning Theory
Unlike the cognitive theories, operant learning theory relies on measurable
behaviors and identification of stimulus cues and reinforcers to explain the
acquisition, performance, and maintenance of behaviors (37). Operant learn-
ing-based approaches concentrate on three components: 1) specifying the

28 Janet S. St. Lawrence and J. Dennis Fortenberry



behavior; 2) identifying current consequences of the behavior (reinforcers) that
operate (hence the term “operant”) to strengthen or maintain the behavior; and
3) identifying discriminative stimuli in the environment that serve as cues and
“trigger” the behavior. Behavior change strategies that derive from operant
learning theory include managing the consequences of behavior (reinforce-
ment, punishment, and extinction), shaping, counter conditioning, and stimu-
lus control. The key construct in operant approaches is the concept of
reinforcements that follow a behavior and affect whether or not the behavior is
repeated in the future. Positive reinforcements (often described as “rewards”)
increase a person’s likelihood of repeating the behavior in the future. Negative
reinforcement also increases future performance of a behavior because it elim-
inates some continual negative condition (e.g., giving in to pressures to have
sex without a condom). Reinforcements can be internal or external. Internal
rewards are things that people do to reward themselves, while external rewards
are provided by others. Behavior change strategies using reinforcement always
are designed to increase the incidence of behaviors.

By contrast, there are also strategies that are designed to reduce or suppress
behaviors. These are referred to as punishing consequences or extinction.
Punishment is the application of a negative consequence perceived as being
decidedly unpleasant by the recipient. Punishment is often misapplied; although
it can successfully suppress a behavior for some period of time, it does not elim-
inate it and the behavior typically recurs. Elimination is achieved through a care-
fully designed process called extinction that identifies and then systematically
removes the reinforcers that give rise to or maintain the behavior.

Shaping is the process of changing discrete steps along a sequence of behav-
iors by interrupting the sequence and replacing behaviors in the chain that led
to risky behavior in the past with alternatives that do not lead to the same end
point. For example, there are many behaviors in a linked chain of occurrences
between leaving one’s place of work and arriving home. When the commute
involves passing a location where unsafe sex has taken place repeatedly, the
chain of events can be altered by designing a different route between the office
and home that is not associated with any cues to embark on the chain of behav-
iors (events) that have led to the unsafe sexual occurrences in the past.

Counter conditioning involves substituting an incompatible alternative to
the problematic behavior. For example, someone who is easily led by others to
engage in risky behavior may benefit from assertiveness training. In that case,
the counter conditioning would replace passive response patterns with
assertive responses. If negative mood stages are associated with risky behav-
ior, learning when and how to use positive self-statements may effectively
counter this chain of behaviors.

Stimulus control refers to avoiding or countering stimuli that elicited the
problem behaviors in the past, restructuring one’s personal environment,
avoiding cues that previously “triggered” high-risk behavior, and using grad-
ual fading techniques, if necessary, to make the transition from maladaptive to
adaptive behavior (38). The example given above about changing a route
between work and home to avoid locations associated with unsafe sex also
addresses stimulus control, since changing the route also avoids the “stimulus”
of seeing (and responding to) the location where such acts took place, for
example, a “massage parlor” along the way where sexual behaviors are
included in the establishment’s services.
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Clinicians use operant approaches extensively in interventions for other
health concerns such as smoking cessation, weight control, and medication
adherence (39–41). Operant approaches are designed to change the chain of
past behavior that culminated in risk; to provide participants with new behav-
ioral skills that they can employ in the future; to modify the stimulus cues in
the environment that were associated with risky behaviors; to replace past
behavior patterns; and to change the reinforcers that make it more likely that
a past risky behavior will be repeated in the future. Usually, operant learning
theory is embedded into the behavior change methods included in intervention
programs based on the social learning theories described below.

Social Learning and Self-Efficacy Theory
Social learning theory (SL) and its later derivative, social cognitive theory
(SCT), are popular models in the intervention literature. Social learning theory
adds to operant approaches by explaining that new behaviors also are acquired
by observational learning: watching others, noting consequences, then imitat-
ing the observed skills that led to positive consequences (42). More recently,
Bandura expanded social learning theory to incorporate the concept of self
efficacy -confidence in one’s ability to successfully implement changes (43).
This modified theory is called SCT. In reality, these terms are often used inter-
changeably although they refer to two distinct conceptual stages in the devel-
opment of Bandura’s theory. In its newer form, SCT specifies three main
components that affect the likelihood that a person will change a health-related
behavior: a) self-efficacy, b) goals, and c) outcome expectancies. In other
words, if a person is confident about his or her ability to make a successful
change (self-efficacy), he or she can change behaviors even if faced with bar-
riers. If one does not believe that one has such control, one may not be moti-
vated to act or may not persist when faced with resistance. However, the
importance of changing self-efficacy as a critical step for promoting STD/HIV
risk reduction has not been conclusively demonstrated.

SL and SCT are the most frequently used and most robust theoretical mod-
els for successful behavioral interventions. In practice, behavioral interven-
tions that employ learning theories also attend to information provision and to
cognitive processing. Thus, the learning theories, in reality, are additive to the
earlier models rather than stand-alone explanations.

The Becoming a Responsible Teen (BART) intervention is one example from
a large number of behavioral interventions based on the learning theories (17).
Initially, the intervention provided its participants with information and educa-
tion about STDs and HIV. In the next step, the intervention addressed motiva-
tion by attending to values, beliefs, handling peer pressure, and mobilizing
positive attitudes toward change. Most of the intervention was devoted to mod-
eling and practice of the skills that would be needed to act effectively on deci-
sions to reduce risk taking. The skill training addressed technical competencies
such as correct condom application and correct needle cleaning. Training in
social competencies such as refusing sex or drug initiations, partner negotia-
tion, sharing information with peers and family members, and condom pur-
chases were also practiced. Finally, the intervention also attended to cognitive
skills such as risk appraisal, problem solving, self-management of mood states,
coping skills, and self-reinforcement for engaging in desired behavior.

Evaluation of the intervention showed that young people who had not
reached their sexual debut were less likely to initiate sexual activity in the
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following year than were young persons who did not participate in BART.
Only 11% of the abstinent BART participants became sexually active in the
following year; in comparison, nearly 33% of the abstinent young persons who
did not receive the BART program became sexually active. The intervention
was also effective in changing the risk behavior of young persons who were
already sexually active. Sexually active boys reduced the number of their sex
partners, discontinued unprotected anal intercourse entirely, and sustained
condom use over time. Sexually active BART girls reduced their number of
sex partners, as well as the frequency of unprotected vaginal, oral, and anal
intercourse. Thus, there were clear and measurable positive changes, and these
changes endured for the following year.

Theories of Motivation and Emotional Arousal

Theories grounded in motivation and arousal were generally developed to
explain health-risk and health-protective behaviors, at least partially to amplify
the motivational aspects with the cognitive theories introduced earlier. Among
the theories within this category are 1) the Fear-Drive model (44); 2) the Dual
Process Model (45); and 3) Protection Motivation Theory (46,47).

The Fear-Drive and the Dual Process Models
The Fear-Drive Model states that fear generates a subjective discomfort that
motivates some action to reduce the unpleasant emotional state. The Dual
Process Model extended the Fear-Drive Model one step further so as to regard
fear as an effective motivator when it is paired with a health threat. In addition,
the Dual Process Model recognizes that fear-generated behaviors may be irra-
tional and may fail to effectively alleviate the threat. Instead of alleviating the
threat, fear leads to maladaptive strategies that reduce the unpleasant emo-
tional state while leaving the risk-producing behavior intact. Denial is one
such example of an emotional coping strategy that can be behaviorally mal-
adaptive because it minimizes the likelihood that an individual will take any
effective action to reduce risk. The Dual Process Model adds learned help-
lessness as its explanation for failure to react to a perceived threat. Learned
helplessness refers to the generation of feelings of helplessness by intense fear,
leading to reduced likelihood of constructive courses of action.

Fear-Drive and Dual-Process Models are rarely used as a basis for behav-
ioral interventions to prevent STD/HIV. Contemporary studies suggest that
differential power (based on gender or economic reasons) is a more important
source of inhibition of self-protective behaviors.

Protection Motivation Theory
Protection Motivation Theory (PMT) (47) is a hybrid theory that combines
cognition and emotional arousal into a single framework. This theory posits
that concern in response to a health threat initiates a generalized coping
appraisal that, in turn, generates coping responses that may be either adaptive
or maladaptive. The particular coping responses that people ultimately choose
depend on their perceptions and beliefs regarding available options and on
their ability to enact those options. In this way, PMT encompasses many of the
concepts that appear in the cognitive theoretical models.

PMT starts with recognition of a potential threat to which an individual can
respond in either an adaptive or a maladaptive fashion. The response is medi-
ated by a balance between “threat appraisal” and “coping appraisal.” Threat
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appraisal is the balance between anticipated rewards associated with the
behavior and the perceived severity of and personal vulnerability to the threat.
The rewards can be extrinsic (related to social, peer, or parental influences) or
intrinsic (associated with the person’s personality traits and physical feelings
of pleasure). The coping appraisal process is mediated by balancing the behav-
ioral efficacy of an action (perceived likelihood that the action will reduce the
threat) and perceived belief that the person can complete the adaptive
response) with the response cost (barriers or inconvenience) of the possible
protective behaviors. PMT expands theories of motivation and emotional
arousal by also incorporating attention to the dynamic cognitive process in
making a decision about behavior change.

PMT is not one of the theories at the forefront of intervention research, but
it is applied as an explanatory theory in studies examining the factors associ-
ated with risky and protective behavior (24). As is true for the cognitive mod-
els, this model’s constructs may be statistically significant in studies assessing
the model’s “fit” as an explanatory framework, but all of the measured vari-
ables taken together account for only modest amounts of the total variance. In
the Li et al. study (24) cited above, for example, all of the constructs of PMT
accounted for only 17% of the total variance in risky sexual behaviors, similar
to the small amount of variance explained by the cognitive theories.

The Limits of Emotional Arousal as Stimulus for Behavior Change
The emotional arousal models share an emphasis on health messages designed
to arouse fear as the starting point needed to motivate action. Obviously, the
degree of arousal is critical since too much fear may generate despair instead
of motivating action. Therefore, practitioners who rely on such models believe
that interventions must 1) induce a level of anxiety that motivates sustained
precautionary behavior; 2) assist people to maintain their psychological equi-
librium in the face of this anxiety; and 3) contain the anxiety below a debili-
tating threshold level (48).

In practice, fear-inducing messages can be memorable (49), but their effec-
tiveness in motivating precautionary behavior is questionable. Moreover, an
unanticipated increase in denial associated with anxiety induction can have
inadvertent undesirable consequences when it results in increases, rather than
decreases, in health-harming behaviors. Thus, emotional arousal theories pres-
ent an implicit conundrum when they are applied to STD/HIV prevention. On
one hand, individuals at risk need to initiate safer behavior if they are to pre-
serve their health. Yet, if they are recipients of fear arousal and do not use
denial as their coping strategy, they may be vulnerable to high levels of anxi-
ety. The alternative is to react with denial, thereby undermining the likelihood
they will initiate any effective behavior changes (50). In the context of STDs
and HIV, denial is never functional because even infrequent risky activity can
confer exceedingly high risk (48,51).

Sadly, despite extensive evidence that scare tactics are inadvisable, such
programs continue to be implemented. As recently as 2005, a small-print
media campaign relying on fear tactics was underway in San Francisco in
response to syphilis outbreaks in men having sex with men (MSM) who used
crystal methamphetamine. The “Meth = Death” campaign materials, in addi-
tion to their verbal emotional appeal, also featured a male whose head is in the
process of morphing into a skull, graphically illustrating the campaign’s fear
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arousal approach. The San Francisco Department of Public Health, which
sponsored the “Meth = Death” campaign, monitored requests for the “Meth =
Death” print materials as well as requests for a factual informational brochure
that took a harm-reduction approach to methamphetamine use titled, “A Few
Things to Know About Speed.” Physicians requested both types of materials,
but more often requested the “Meth = Death” materials. In stark contrast, out-
reach workers and organizations in the gay community requested only the
harm-reduction brochure, never asking for the fear induction materials associ-
ated with the “Meth = Death” campaign (52). This disconnect between this
campaign and its target community may reflect a lack of understanding of the
target community on the part of the health department or unfamiliarity with
more effective intervention methods, but it also suggests that community input
early in the campaign’s development may have been able to prevent such a
misguided effort.

Social Influence Theories

Intervention programs based on the social influence theories typically attempt
to reach a critical mass of people at the community or population level with
information, motivation, and skills to alter the social norms that either regulate
or support behavior (53). Social marketing theories and diffusion of innovation
theory generally provide the conceptual underpinnings of such programs.

Social Marketing
Social marketing approaches are based on commercial marketing philoso-
phies adapted for health promotion. Such strategies reflect implicit belief that
the knowledge, beliefs, attitudes, and needs of the target groups—the “con-
sumers” of information—are the most important determinants of effective
prevention. Embedded in the social context of the targeted “consumer,” social
marketing attempts to offer recipients personal benefits they will value, in
language that is familiar, and at a “price” (not necessarily monetary) that they
are willing to pay in order to achieve a meaningful goal (54). Silvestre et al.
(55, p. 223) defined social marketing as “the design, implementation, and
control of programs seeking to increase the acceptability of a social idea or
practice in a target group.” Public health programs have relied on social mar-
keting concepts for decades and are now adapting these concepts to STD/HIV
prevention.

STOP AIDS (56) was the first major AIDS prevention intervention that used
social marketing. STOP AIDS began in San Francisco and capitalized on com-
munity mobilization by using members of the local gay community to provide
risk-reduction information to other gay men. The developers modeled the pro-
gram on home-marketing methods that were then used to sell housewares and
personal care products. Epidemiological evidence suggests that STOP AIDS
initiated dramatic behavior changes in homosexual men in San Francisco and
later in other urban centers, but there are no program evaluation data that can
extricate the STOP AIDS contribution from other factors that may have been
taking place at the same time unrelated to the campaign. Later, Miller et al.
(57) replicated and evaluated the STOP AIDS program in southern California
and found significant post-discussion changes on all measures. However, there
was no longitudinal measurement to assess the extent to which the program
changed actual behavior or, if so, whether the results were enduring.
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Diffusion of Innovation Theory
A theoretical model that has proven useful in explaining how new behavioral
trends become established in communities is Diffusion of Innovation theory
(DOI) (16). This approach has more recently come to be known as the “popu-
lar opinion leader” (POL) approach when it is applied to changing sexual
behaviors that pose STD/HIV risk within communities. Opinion leaders are
the people within social groups who are respected or popular; individuals
whom others naturally observe and imitate. DOI suggests that new innovations
are most effective when a critical mass of opinion leaders, usually 15% of the
total population, adopt and endorse the innovation.

POL uses ethnographic methods to systematically identify the popular and
socially influential individuals within the target population. These individuals
are then recruited and trained in how to communicate risk-reduction messages
to their peers during everyday conversations. The core elements of the POL
model that must be incorporated into an intervention include (58):

1. Intervention directed to an identifiable target population in well-defined
community venues where the population size can be estimated and where
social interactions take place;

2. Ethnographic techniques to identify segments within the target population
and the popular persons within each segment who are well-liked and trusted
by others;

3. Enlisting 15% of the POLs into the intervention;
4. Teaching the POLs skills for initiating risk-reduction conversations with

friends and acquaintances during everyday conversations and to use them-
selves as an example;

5. Training POLs to use the characteristics of effective behavior change mes-
sages that address risk-related attitudes, norms, intentions, and self-effi-
cacy. In their conversations, the POLs endorse the benefits of safer behavior
and use themselves as examples of for practical steps that can be used to
implement changes;

6. Intervention that takes place weekly in sessions that use instruction, facili-
tator modeling, and extensive role play practice to help the POLs refine
their skills and gain confidence about delivering the messages to others.
Intervention groups are small enough to allow for extensive practice for all
of the POLs;

7. POLs who set specific goals for the number of risk-reduction conversations
they will initiate with friends and acquaintances between the weekly ses-
sions;

8. Review of the POLs experiences delivering the messages followed by dis-
cussion and reinforcement in subsequent sessions. Successful conversa-
tions provide modeling to other participants; difficult conversations are
addressed with problem-solving strategies to apply in a future interaction;
and

9. Logos, symbols, or other stimulus cues that are made available as conver-
sation starters between the POLs and others in their social or sexual net-
works.

Applied to sexual behavior, this model was first evaluated in an experimen-
tally tested community-level intervention in clubs frequented by gay men in
three small cities (59,60). Bartenders in the clubs identified socially influential
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men from each of the customer subgroups who patronized the bar. These men
were then recruited to participate in four weekly group training sessions. Three
months after the intervention and at two 6-month intervals thereafter, the sur-
veys were repeated to detect whether the intervention produced changes in the
risk behavior of gay men in each city. These population-wide surveys revealed
consistent and substantial reductions in the proportion of gay men who
engaged in risky behavior following the intervention in each city, ranging from
19% to 30% reductions in risk behavior from baseline levels in the proportion
of men who engaged in unprotected anal intercourse. Because these changes
followed the stepwise introduction of the intervention in each city, it was clear
that the POL intervention was responsible for these reductions. Three years
later, the surveys were again repeated and clearly documented that these
changes were enduring; even lower levels of risk behavior were present in all
three cities three years after the intervention (61).

Transtheoretical Model (Stages of Change)

The Transtheoretical Model (TTM) has two distinct characteristics (62). First,
it defines five distinctive stages through which people cycle in making behav-
ior changes. As a result, it is often called the “Stages of Change” theory.
Second, it explicitly identifies intervention methods linked with each stage.
According to the model, if a given treatment is mismatched to the person’s
stage of readiness for change, it is likely to be ineffective. Thus, the hallmark
of interventions based on TTM is assessing the person’s readiness, or stage of
change, and then tailoring the intervention accordingly (63). Briefly, the five
stages are:

1. Precontemplation, the stage at which there is no intention to change behav-
ior in the foreseeable future. Friends and family may be aware of the prob-
lem and may even apply pressure to change. Resistance to recognizing a
problem is the defining characteristic of precontemplation. People in the
precontemplation stage can be responsive to consciousness-raising tech-
niques such as observations, confrontations, and interpretations.

2. Contemplation is the stage at which people become aware that a problem
exists but are not committed to taking action. They may weigh the pros and
cons of continuing or changing the behavior, counterbalancing their past
positive experiences with the behavior against the time, energy, and loss
they believe they will experience if they change the problematic behavior.
Individuals who say they are considering changing a behavior within the
next six months would be classified in the contemplation stage. In this
stage, dramatic relief techniques that raise positive emotions about the ben-
efits of change and clarify negative emotions that could be lowered by
change can be effective. If the problem behavior is central to their self-iden-
tify, this reevaluation may require altering their definitions of themselves.
During this process, the person may also reevaluate how his or her behav-
ior is affecting others. Such a reevaluation might involve, for example, a
man redefining himself as being a responsible person who is going to pro-
tect others by engaging in safer sex.

3. Preparation is the time when people begin making small steps toward action.
People in this stage make some tentative reductions in their behavior and indi-
cate that they clearly plan to change, but have not yet committed themselves
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to take actions even though they “intend” to do so within the very near future.
Change methods that are well matched to this stage include initiating counter
conditioning and stimulus control to begin altering their behavior or to avoid
situations in which risky behavior has commonly occurred in the past. In this
stage, they move into a greater commitment to avoid the risks that character-
ized their past behavior.

4. Action is the stage in which people initiate overt changes in their behavior
and environment. This is the point at which efforts to change become visi-
ble to others. People are classified in this stage if they have successfully
modified the problem behavior for a period of time ranging from one day
to six months. Successful action entails having and using the requisite skills
to make changes, accompanied by effective use of counter conditioning and
stimulus control in order to modify the stimuli that frequently trigger a
relapse. During this stage, social support and helping relationships can
buoy behavior change efforts. An example of a stimulus control step might
be a decision to always carry condoms as a reminder to practice safer sex
and to ensure they are “on hand” if needed.

5. Maintenance is the stage when people consolidate the gains from the action
stage and concentrate on preventing relapses into unsafe behavior. This stage
represents a continuation, not an absence, of change. The hallmarks of this
stage are stabilization of the behavior change and avoiding relapses. This
stage is present from six months after successful change and it lasts indefi-
nitely. For some behaviors, maintenance may need to last a lifetime.
Successful maintenance builds on all the change strategies that helped the
person get to this point. In addition, very specific preparation and planning
to anticipate situations that will arise when relapse is more likely and to
identify or develop specific alternate ways of dealing with those situations
become important interventions in preserving maintenance.

Information, Motivation, Behavior (IMB) Model

The IMB model (64) is a parsimonious and practical model that has become
widely applied. In brief, the model states that AIDS risk-reduction interven-
tions need to provide people with information about AIDS transmission and
prevention, incorporate strategies that increase motivation to reduce AIDS
risk, and train people in behavioral skills that will be needed to enact the spe-
cific behaviors required for successful risk reduction. The model has been
applied to both primary prevention campaigns (for those who are uninfected to
prevent disease acquisition) and to secondary prevention interventions (for
those who are already infected to prevent both transmission and acquisition or
reacquisition).

The IMB model was proposed following a thorough review of the AIDS risk-
reduction literature that identified intervention characteristics favoring risk-
reduction behavioral changes (64). The reviewers consistently found that
interventions with evidence of effectiveness were all characterized as providing
AIDS risk-reduction information, motivation, and behavioral skills.
Information regarding the means of transmission and information about spe-
cific methods of preventing infection are regarded as necessary prerequisites of
risk-reducing behavior. Motivation to change risky behavior affects whether
one acts on the overt knowledge regarding transmission and prevention. Finally,
having the necessary behavioral skills to perform the specific preventive
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behaviors is a critical determinant of whether even a knowledgeable, highly
motivated person will be able to change his or her behavior. This model, in
many respects, integrates educational, cognitive, and behavioral theories into a
coherent whole.

The IMB theory explicitly describes the process of intervention develop-
ment beginning with elicitation research to identify the population’s existing
level of knowledge, factors that determine their motivation for change, and
their existing prevention behavioral skills. Then, on this basis of this popula-
tion-specific information, the next steps are to create appropriate and evi-
dence-based interventions that address the elicitation findings to produce
changes in knowledge, motivation, and behavioral skills leading to preventive
behavior. Finally, this model stresses the need to implement methodologically
sound evaluation research to determine whether the intervention has produced
short-term changes in these multiple indicators (knowledge, motivation, and
behavioral skills) and then to assess to what extent those changes resulted in
long-term risk-reduction behavior changes.

Summary

During the review for this chapter, several themes emerged from the interven-
tion literature. First, although the need for theoretically driven interventions
has been stressed for many years (65,66), most interventions have been based
on an informal blend of logic and practical experience. Even 25 years into the
AIDS epidemic, published interventions based on formal theoretical concep-
tualizations of any kind are exceedingly few. Second, although investigators
have stressed the importance of tailoring interventions to specifically meet the
needs of target groups for decades (67), descriptions of formal elicitation
research to identify group-appropriate intervention tactics are rare. When elic-
itation research is present, the intervention’s effectiveness appears to increase.
Regrettably, the number of such interventions that were preceded by an elici-
tation phase is exceedingly small (68–70). Third, although many authors
allude to the need for interventions that focus on the informational, motiva-
tional, and behavioral skills needed for change (65,64,67,70,71), such a broad
focus is uncommon in the intervention literature. When interventions do stress
all three components, their effect is enhanced (57,72–75). Finally, many
authors stress the need for systematic evaluation research to monitor the effec-
tiveness of interventions (64,65,70,71,75), but even of these interventions that
have been evaluated, there are often limitations with respect to their experi-
mental design and control groups, reliance only on self-report measures, high
subject self-selection bias, unacceptably high attrition, multiple confounded
interventions, and failure to assess the intervention’s effect on mediating fac-
tors that presumably affect intervention uptake. These methodological limita-
tions make the attribution of changes to an intervention or to specific
components within interventions virtually impossible in many cases. It also
appeared that the more broad-based the intervention (vs. narrowly focused
interventions) the more serious the methodological problems became.

The most defensible uses of the existing theories at present are in the organ-
ization that they provide for measurement and for identifying determinants
that need to be addressed by an intervention. Relatively few of these theoreti-
cal models provide any concrete guidance regarding the strategies that will
produce the desired changes. Questions are also raised as to whether the
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specific theory is critical or whether the benefit is in having any overarching
model that guides development of the measurement plan and intervention
strategies. When St. Lawrence and her colleagues (76) specifically tested
interventions based on three different theoretical models against one another
and compared them with a control comparison condition, all three theoreti-
cally grounded interventions produced comparable changes in behavior, per-
haps because although the rationales differed, the intervention procedures
associated with each of these models were very similar. These interventions,
conducted with low-income inner city women, also found that change was
greater for women when they were entering new relationships than for women
who remained in an ongoing relationship, suggesting that the existing inter-
vention models may not be entirely adequate for women whose primary risk
derives from a partner’s behavior and not from their own behaviors.

Levels for Intervention Delivery

Just as there are different theoretical models that can inform the development
of an intervention, behavioral interventions also differ markedly in their pop-
ulation coverage and in the intensity (in terms of cost, staff, or training) that is
required for their delivery. Interventions may be implemented at a variety of
“levels”: societal, population, community, schools, small groups, dyads, or
individuals. Figure 1 illustrates differences between some of the intervention
approaches discussed in this chapter and their comparative intensity and cov-
erage. Several chapters in this volume review the potential levels for interven-
tion delivery in depth and they will be addressed only briefly in this chapter.

Structural, Legal, and Policy-Level Interventions

Societal interventions are those that affect an entire population, typically
through either a policy or legal mandate. Governments frequently enact laws
and impose regulations to promote the public’s health by discouraging
unhealthy behaviors and promoting healthy behaviors. In addition to direct
appeals through public education and law, government also can influence indi-
vidual choices by taxation and spending priorities, as well as by penalizing
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harmful activities by imposing civil and criminal penalties. Despite the mag-
nitude, costs, and scope of governmental efforts to promote health, few such
initiatives have been subjected to rigorous evaluation. Nor is the process of
creating such policy-level changes efficient or clearly delineated. The fore-
most examples are in the decline in deaths owing to heart disease over the past
40 years, significant reductions in the rate of cigarette smoking, and dramatic
decreases in the rate of motor vehicle crash deaths per million miles driven
(77). Each of these changes resulted from government mandates, legal imper-
atives, and selective application of taxation.

The process by which behavioral scientists can help translate scientific find-
ings into public health policy formation is not well understood. Typically, so
many variables affect behavior that it is extraordinarily difficult to demonstrate
a causal relationship between the policy and the health effect (78,79).

In some instances, changes in laws have unintended, but beneficial, health
effects. Chesson and colleagues (80) examined the relationship between
changes in alcohol consumption and STD incidence rates in the 50 United
States and the District of Columbia. From 1983 to 1998, they found that reduc-
tions in alcohol consumption (usually as a consequence of increases in alco-
hol taxes) were significantly associated with decreases in gonorrhea and
syphilis rates. Each 1% decrease in per capita alcohol consumption was paral-
leled by decreases of 0.4% to 0.7% in reported gonorrhea incidence and 1.8%
to 3.6% in reported syphilis incidence. The findings suggest that increases in
alcohol tax could potentially reduce alcohol consumption, thereby reducing
the burden of STDs.

Media Interventions

Population-level interventions are often characterized by using media interven-
tions as the preferred delivery medium. The best of these media interventions
are informed by social marketing principles, with the goal of delivering the
right message to the largest number of people. The limitations of that approach
have already been discussed in the earlier section on psycho-educational theory
(see “Psycho-educational Theories Stressing Information Provision”).

Effective health communication campaigns are characterized by use of a
variety of mass communication channels, making sure that the audience is
exposed to the message, and providing a clear and specific action for the peo-
ple to take. Effective campaigns are usually based in formative research such
as focus groups to develop the messages and inform the campaign’s strategy.
Many of the better-designed interventions include other social marketing
strategies such as market segmentation, channel analysis, and message pre-
testing (81). They also link media strategies with community programs, thus
reinforcing the media message and providing local support for the desired
behavior changes (82).

One media campaign based on social marketing principles evaluated the
effect of a brief community-level condom social marketing campaign in a high
syphilis prevalence region of the United States (83). The campaign’s develop-
ment was preceded by qualitative research phase and community engagement
activities to identify what the messages should be and then to pretest media
materials. Radio and small-print media, retail distribution of condoms, and com-
munity outreach workers all promoted a novel condom brand during a 12-week
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social marketing campaign. Post-intervention evaluation showed that almost
80% of residents interviewed in the targeted community reported exposure to the
intervention, but almost no one in the comparison area did so. In the community
where the campaign was implemented, condom use with main and casual part-
ners increased, while no changes were reported in the comparison community.
Of considerable importance, residents in the intervention community reported a
20% decrease in the number of sex partners, changes that did not occur in the
comparison community. The results suggest that community-based and theoret-
ically driven social marketing campaigns can, in even a brief intervention, pro-
duce measurable outcomes in areas of high STD prevalence in the United States.

Community-Level Interventions

Community-level interventions may be “community level” or “community-
based,” and these terms are not interchangeable. Community-level approaches
target an entire community or a population segment within the community.
Community-level interventions are at the heart of many public health
approaches (84). Interventions that are conducted in partnership with communi-
ties, rather than being applied from outside the communities, are more likely to
enlist the community in addressing health issues and to yield behavior changes.
This latter approach is considered to be community-based. Public health
approaches more often rely on involving selected individuals from communities
in program planning (85), an approach that falls short of the true partnerships
needed to fully engage communities with an active voice in problem definition,
data collection, intervention delivery, and the subsequent application of the
results to address the community’s concerns. In addition, community-level par-
ticipation and buy-in are likely to produce more sustainable interventions by
leaving an infrastructure in place after the research ends. Earlier in this chapter,
several community-level interventions were described in sections 2.5 and 2.6.

School-Based Interventions

School-based prevention programs have been viewed as a desirable way to pre-
vent young people from adopting risky behaviors, even as early as elementary
school (3,86). Many studies of young people of different ages and from differ-
ent locales indicate that most youth initiate sexual activity while they are of
school age, whether or not they are in school (87) and numerous reviews and
studies confirm that effective interventions that are delivered prior to sexual
debut can prevent later STDs (3,69,88,). Finally, schools are an accepted venue
for many interventions, given that their purpose is to equip young people with
education for life. They have a defined location; they are sustained within the
community; their hours and operations are well known; they already have
established mechanisms for introducing new programs and accessing students;
and their target population’s size is known. In addition, schools are linked into
the larger community through families and other community organizations,
potentially enhancing local ownership of intervention programs.

Social and Sexual Network Interventions

Social network analysis identified the ties between people and how the struc-
ture of these ties affects the spread of disease within and between social groups.
While research on sexual networks can be complex, this approach is providing
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unique insights into the spread of STDs that traditional epidemiological and
behavioral approaches may not capture. To date, most of the research has
focused on understanding the structure of and relationships between networks,
illustrating how different network types affect the distribution of STDs, and
generating information on which network-based interventions could be devel-
oped (89). Relatively few intervention studies to date have been reported that
target networks, but this is a promising approach for the future. Amirhanian
et al. (90) provided a practical blueprint explaining how to 1) access high-risk
networks in a community; 2) identify and enumerate the membership of these
networks; 3) identify the key persons within each network; and 4) establish the
levels of risky behavior within the networks. To date, most network interven-
tions have targeted the networks of drug injectors who share needles (91,92).
Cottler et al. (93) showed that interventions delivered by peers within social
networks of out-of-treatment drug abusers reduced their injection-related risk
behavior. Trotter et al. (92) demonstrated that when HIV risk-reduction coun-
seling for intravenous drug users (IDUs) is provided to all members of social
networks, risk-reduction outcomes are greater. Training peer leaders within
drug using networks to be HIV behavior change agents has also produced injec-
tion risk reduction within injectors’ risk networks (91,94). Broadhead et al. (95)
estimated that the cost of reaching drug users through a social network
approach is only one-thirtieth the cost of reaching drug users through traditional
community outreach programs. One example of a network intervention applied
to changing sexual behavior was reported by Kincaid (96). Kincaid compared
the effectiveness of different strategies to promote the adoption of contracep-
tives by married women in Bangladesh. He found that peer-delivered social net-
work-based intervention produced significantly greater adoption of
contraceptives than did discussions led by fieldworkers from family planning
settings. Taken together, these findings offer promising support for the poten-
tial usefulness of network-delivered interventions.

Small-Group Interventions

Small-group interventions involve the delivery of an intervention to cohorts of
6 to 18 participants and have been the most common intervention format in the
United States. Large numbers of studies attest to the effectiveness of sound
behavioral interventions when provided to small groups (68,72,97–99). The
largest of these small-group intervention studies was the National Multisite
HIV Prevention Trial, sponsored by the National Institute of Mental Health. In
this randomized controlled HIV prevention behavioral intervention trial, 3706
high-risk adults from 37 clinics across the United States were randomly
assigned to attend either a seven-session intervention of 14 hours or a single-
session educational program (100). During a 12-month follow-up period, the
participants from the more intensive skills training intervention reported 
significantly fewer unprotected sex acts and higher levels of condom use.

Kalichman et al. (68) used the small-group format to deliver an intervention
for persons living with HIV/AIDS. The results of this randomized controlled
trial showed that a behavioral intervention grounded in social cognitive theory
reduced unprotected sexual behavior of both men and women living with HIV
infection, with the greatest reductions in HIV transmission risk behavior tak-
ing place with non-HIV seropositive sex partners. The intervention was devel-
oped and the content identified in consultation with a community advisory
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group using elicitation research. Their effective five-session group interven-
tion focused on enhancing motivation through self-reflection and developing
coping efficacy skills for HIV disclosure decision-making, active listening,
assertiveness skills, and problem solving for disclosure and transmission risk-
reduction behaviors. The intervention components were tailored for gender
and sexual orientation. Integrated skills practice sessions used coached role-
plays developed from elicitation and films. The intervention was proven to be
effective within a community service delivery setting and could be adapted for
use by HIV-related service organizations, delivered within support groups or
in health department settings.

Interventions for Dyads

STD transmission takes place during a dyadic interaction; therefore dyad
interventions would seem to be a logical level for intervention delivery.
Evidence that women who participate in interventions are less likely to initi-
ate condom use within an ongoing relationship than when they enter into a
new relationship (76) also suggests that dyads, rather than individuals or
unconnected individual people within small groups, would be a fruitful inter-
vention focus. Although we were unable to locate any dyadic interventions in
the existing literature, this is another potential approach that warrants further
attention.

Individual Counseling Interventions

Individual-level interventions are provided one-by-one to persons at risk or
who have contracted an STD. Individual-level interventions are common in the
literature, along with small-group interventions. One notable example is a
large intervention study (101) that was conducted with 5700 heterosexual
patients from five inner-city STD clinics. Patients were randomly assigned to
one of three individual-level interventions coupled with HIV testing: 1) stan-
dard clinic practice; 2) STD/HIV prevention counseling with two 20-minute
sessions intended to increase risk perception and negotiating a behavior
change step; and 3) enhanced counseling consisting of four theory-based inter-
active sessions. The first 20-minute session took place during the initial clinic
visit and was identical in all three interventions. The next three sessions in the
third experimental condition were approximately one hour in length. All inter-
ventions focused on promoting consistent condom use with all sex partners as
their outcome goal. After three months, self-reported frequencies of consistent
condom use were significantly higher for the second and third arms than for
those who received standard practice messages. After six months, more par-
ticipants in the standard practice group developed new STDs (10.4%) than in
the enhanced (7.2%) or intensive counseling (7.4%) conditions. This trend was
similar both for men and women in all five participating sites.

In another individual-level intervention study, Belcher et al. (102) employed
motivational enhancement interviewing techniques combined with skills train-
ing for high-risk women who used drugs and traded sex for drugs. In the study,
women were randomized to receive either a one-on-one single session of two
hours with motivational enhancement and skills training or to an AIDS educa-
tion-only comparison condition of the same duration. Results demonstrated
the potential promise of even brief, well designed, individual-level behavior
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interventions when they focus on building motivation and skills. Women in the
experimental condition increased their self-reported frequency of condom use
by 44%, while women in the education-only condition increased to a much
lesser degree, changes that were sustained through a three-month follow-up
assessment.

Multilevel Interventions

Achieving our health promotion goals will require more than a single inter-
vention that teaches people skills and providing them with information. It will
require efforts to change organizational behavior, social norms, as well as the
physical and social environments within communities. Ideally, it also requires
policy changes that support health. Thus, the optimal health promotion effort
would address health issues across a spectrum by using a range of different
strategies and operating at multiple, rather than single, levels. Given the sub-
stantial heterogeneity of determinants of STD/HIV-relevant health outcomes,
it is not realistic to expect that a single intervention addressing only one deter-
minant delivered only once will ever be sufficient to eliminate STDs or even
to produce substantial sustained reductions. A multilevel approach intervening
at multiple levels of influence, including the individual, interpersonal, institu-
tional, familial, community, and policy levels over a sustained duration is rare,
but is more realistic if long-term changes are to be produced and sustained.
Fortunately, there is a small number of intervention reports that attest to the
benefits of taking a multilevel approach for intervention delivery
(77,103–107). This multilevel approach recognizes that sustained positive
health outcomes will be the result of interplay between individual, familial,
school, and larger social contexts that influence health risks. However, inter-
ventions targeting STD/HIV health behavior change have a tradition of focus-
ing first on individual- or group-level factors such as increasing knowledge,
motivating positive attitudes, or transmitting skills relevant to implementing
behavior changes, and such interventions have only rarely taken a multilevel
approach.

The obvious advantage of a multilevel intervention is that by linking inter-
ventions at multiple levels, consistent intervention messages, support, and
maintenance can culminate in a positive synergy over time. Relatively few
multilevel interventions are to be found in the literature, but those that are cited
in the previous paragraph all suggest that health behavior changes are sup-
ported and reinforced well after such multilevel interventions have concluded.
Some of the most extensive multilevel efforts have been in tobacco prevention,
but in any area of health behavior, coordinated, multilevel interventions may
offer the greatest promise to accomplish public health goals.

The Seattle Social Development Project (SSDP) (104–106), for example,
provides an excellent example of how a well-designed multilevel program that
was provided to elementary school children, their teachers, and their parents
can yield measurable benefits even two decades later. This multilevel inter-
vention involved 1) training teachers in proactive classroom management,
interactive teaching, and cooperative learning; 2) training parents in child
management and skills to support their child’s educational development; and
3) providing the children with cognitive and social skills training. Although
the SSDP did not address specific health risks, its effects on behavior and
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health were far-reaching. A decade later, participants in the SSDP showed evi-
dence of delaying the onset of sexual activity, decreasing unprotected sexual
intercourse after sexual debut, and had fewer STDS and unplanned pregnan-
cies (106). Even 20 years later, the intervention still demonstrated beneficial
effects, still lowering the sexual risk behaviors of SSDP participants, under-
scoring the value of early intervention as well multilevel approaches (105).

Another example of a multilevel program that intervened with schools, par-
ents, and young people was the Safer Choices project (108). This project
included a school-based curriculum, staff development, peer resources within
the schools, parent and parent-surrogate educational programs, and active
school-community linkages. Evaluation of the program demonstrated its effec-
tiveness in reducing recent unprotected intercourse.

What Behaviors Should Be Changed?

Considerable discussion has addressed the selection of appropriate outcome
goals for behavioral interventions. For the most part, these debates cluster into
two types: 1) deeply held and heartfelt opinions as to whether behavioral
interventions should strive to obtain complete cessation of risk behavior ver-
sus a harm-reduction approach that promotes risk reduction; and 2) academic
debates over measurement, research designs, and theoretical frameworks.

Abstinence Versus “Safer Sex” Interventions?

Contentious debate characterizes a deep division between those who argue that
abstinence until marriage should be the only acceptable goal of interventions
and those who argue that a range of options need to be available, especially
given the STD and sexual behavior statistics for the United States. Where the
debate begins, however, is with regard to the best strategies for prevention.

Comprehensive sexuality intervention programs typically provide informa-
tion, encourage abstinence, promote condom use for those who are sexually
active, encourage fewer sex partners, and transmit sexual communication
skills. The evidence is clear that comprehensive sexuality interventions do not
accelerate sexual debut (109) and do reduce unwanted pregnancy rates (110).
These multi-spectrum programs decrease the likelihood of unprotected sexual
intercourse at the time of sexual debut (3,4,111) and reduce the sexual risk
behavior that contribute to STDs and HIV (69,106,112,113). Such programs
not only decrease high-risk sexual behaviors, but they also increase the num-
ber of adolescents who abstain from sex (69,113). Sexually active youth who
participate in these programs increase condom acquisition and use (114–117)
and are more likely to use condoms when they have sex for the first time
(118,119). Taken together, there is a considerable body of evidence that com-
prehensive sexual risk-reduction interventions that address both abstinence
and condom use produce reductions in risky sexual behavior and delays in the
onset of intercourse (4,69,113,120,121). It is also reassuring that the majority
of parents support comprehensive programs for their children (122).

There are few published scientific studies evaluating the efficacy of absti-
nence-only and abstinence-until-marriage programs (123,124) and these stud-
ies tend to be quite limited since most lack random assignment to programs
and enroll a very homogeneous sample, making behavior change difficult to
measure and the results impossible to generalize with reliability. Overall, the
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evidence is not encouraging. Several published studies evaluating abstinence-
only programs have failed to document any reduction in sexual behavior
(125–127). Virginity pledges, abstinence-only programs, and abstinence-until-
marriage programs have been shown to have the unintended consequence of
increasing the likelihood that adolescents have unprotected intercourse at the
time of their first intercourse (128–130) and virginity pledgers who contract an
STD are less likely to realize they are infected (130). No long-term random-
ized controlled studies have shown these programs to be effective, especially
for sexually experienced adolescents (126,128,131, 132), although several
evaluations of abstinence-only programs are currently underway. Thus, such
programs may not be the most defensible strategy for reducing STDs in youth
and young adults. Abstinence-until-marriage programs have also been criti-
cized for their insensitivity to gay, lesbian, and transgendered youth and young
adults who are precluded by law from marrying in most jurisdictions; there-
fore, they cannot achieve abstinence until marriage.

Cessation Versus Harm Reduction: The Needle Exchange Controversy

Injection drug use is associated with one third of the AIDS cases and one half
of all hepatitis C cases in the United States (133). As a result, interventions
have been conducted to change drug use behaviors as well as sexual behaviors.
Numerous studies have shown unequivocally that needle exchange programs
(NEPs) and pharmacy sales of sterile syringes are effective in reducing trans-
mission of both diseases. The evidence supporting positive outcomes from
NEPs is overwhelming. There are more than a million injection drug users in
the United States (134) who are estimated to inject approximately 1000 times
a year (135). Only a fraction of drug users who seek substance-abuse treatment
are able to be served by existing treatment programs (136). Studies have
clearly documented that injection-related risk behavior is associated with
restricted syringe access (95,137,138). Other studies clearly document that
needle exchange programs are associated with reductions in needle reuse,
syringe sharing, and other indirect sharing of paraphernalia (139–142), and
that regular use of needle exchange programs is associated with less drug-
related HIV risk behavior and lower rates of seroconversion (143), reduced
incident hepatitis C infection (144), and that the incidence of HIV in IDUs
who use NEPs is less than one third of the HIV incidence in IDUs who do not
use NEPs (145). Further, IDUs who use needle exchange programs exhibit
reductions in the mean average number of injections per syringe as well as
reductions in the number of injections per day (141), and participation in NEPs
is associated with improved access to health care and drug treatment (146).
Such programs are clearly cost effective (147–150) and neither result in
increased use of illicit drugs nor encourage first-time drug use (140). The
available evidence also confirms that if sterile syringes are available, injection
drug users will obtain them (151,152), and access to sterile injection equip-
ment through pharmacies has been associated with reduced rates of both nee-
dle sharing and HIV transmission (153).

The Measurement Debate

Self-reported behaviors have often been the primary outcome measure from
behavioral prevention studies. One reservation about self-report is whether study
participants provide truthful or accurate information in response to sensitive
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questions about sexual or drug use behaviors. Some argue that one can have con-
fidence only in self-reported data when there are biological outcome measures
that corroborate self-reported behavior change (2). Although most intervention
researchers would agree that disease incidence offers strong confirmatory sup-
port, this can be difficult when there is a low incidence in such diseases as HIV
in the population under study. STDs have been recommended as surrogate mark-
ers for HIV, despite the lack of a true empirical relationship between specific
STDs and HIV. However, the relationship between the incidence and prevalence
of a given STD and HIV incidence is equally as complex as the relationship
between self-reported behaviors and HIV incidence (154).

Because of self-reported data, two psychometric aspects of such data have
been of concern: their reliability and their validity. Reliability confirms that the
instrument is free of random error, and validity demonstrates whether the
instrument measures what we think it is measuring. People may bias self-
reported information either because the person does not accurately remember
his or her behavior during the period under question or because the person
does not accurately report behavior that is recalled. A large volume of litera-
ture has addressed these questions and found that, in general, people provide
truthful information if they are 1) assured that their information will be anony-
mous; 2) provided with motivating instruction that stresses the importance of
their information; 3) not required to report the information face-to-face; and
4) able to confirm that their answers are truthful (154).

Given truthful responding, the accuracy of the information that is provided
will be dependent on the length of the recall period, the question format, and
individual differences (i.e., recall may be less accurate for those who engage
in the behavior with high frequency). Most of the research suggests that mod-
erate recall intervals are preferable to those that are short or lengthy (155,156).
Recall can also be affected by the respondents’ education or age, the data col-
lection methods being used, and demand characteristics of the situation.
However, the research suggests that only a small percentage of persons pro-
vide inaccurate responses when the conditions listed in the preceding para-
graph is present (154).

A panel constituted by the National Institute of Mental Health (NIMH)
examined the issue of self-report and biological data as outcome variables and
prepared a National Institutes of Health Policy Statement based on its conclu-
sions (154). This report noted that there are many reasons why biologic data
may not be congruent with self-reported information. The report concluded
that the failure to find a linear relationship between self-report and incident
STDs cannot be taken as an indication of dishonesty or inaccuracy. In fact, that
panel concluded that when appropriate assessment conditions are established,
well-designed questions result in reliable and valid self-reported information
about sensitive behaviors.

Are Behavioral Interventions Cost Effective?

The relatively modest resources for public health efforts need to be carefully
allocated if they are to have the greatest benefit for public health. Often, this
necessitates weighing alternative intervention and measurement strategies and
prioritizing those that are expected to yield the greatest benefit at the lowest
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cost. Cost-effectiveness analyses (CEAs) are needed to help public health offi-
cials and community leaders establish priorities and assess the utility of dif-
ferent interventions. CEA is an umbrella term covering a variety of analyses
that compare alternative interventions, often using measures such as the poten-
tial years of life gained, infections averted, or quality-adjusted life years to
assess the tradeoffs between interventions. CEA therefore yields a ratio that
expresses the value of an intervention relative to its cost. The cost effective-
ness of behavioral interventions has been the subject of several recent empiri-
cal investigations, primarily after the public and private costs of managing
HIV and AIDS became evident to policy-makers and raised questions about
the cost-effectiveness of other approaches (97). The CEAs that have appeared
in the literature indicate that a preventive public health approach to the AIDS
epidemic based on social and behavioral science would be cost-effective, sav-
ing thousands of dollars for each HIV infection averted. In an analysis of one
of the POL intervention studies conducted by Kelly et al. (157) on urban
women in the United States, for example, Holtgrave and Kelly (158) con-
cluded that the cost-utility ratio of the POL intervention was at a level gener-
ally regarded to be very cost effective. Taken together, the available literature
indicated that behavioral interventions are both cost saving and cost effective
(159–162).

Moving Interventions from Research to Service Delivery

Dissemination of new diagnostic tests and treatments in health care average 15
to 17 years (163). Consider the record of uptake into clinical practice of newer,
more specific and sensitive laboratory tests for chlamydia and gonorrhea.
More than a decade after they were shown to offer improved sensitivity and
specificity, less than 3% of practicing clinicians reported that they were using
the newer and more sensitive tests (164).

If dissemination of new diagnostic tests and clinical treatments seems
unreasonably long, dissemination of behavioral interventions is even more
uncertain in the absence of the intensive marketing that characterizes the
pharmaceutical and diagnostics industries. The best developed dissemination
efforts for behavioral interventions were organized by the Centers for Disease
Control and Prevention (CDC). Although limited in both their scope and their
duration, these were model efforts attempting to get sound interventions into
the hands of community organizations and agencies that provide programs on
a local level. In the first instance, the Division of Adolescent and School
Health (DASH) at the CDC sponsored programs for youth with evidence of
effectiveness and no evidence of untoward consequences. Potential candidates
for DASH’s dissemination effort were identified by program staff from the lit-
erature. Independent panels, one of scientists and another of program end
users, then reviewed and rated the interventions, using rigorous criteria. A
small number of programs was subsequently selected for their “Programs that
Work” designation. Program materials were prepared by education contrac-
tors, and then trainers from state Departments of Education were funded to
attend a centralized “train the trainer” program. The trainers’ attendance at the
initial training was supported by CDC in exchange for their commitment to
train others within their states to deliver the programs after they returned
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home. In this way, DASH made a concerted effort to move sound research pro-
grams into broad use in a timely manner. The “Programs that Work” effort was
a commendatory and model effort, but the effort was abruptly discontinued in
response to intensive conservative political pressures. The second model effort
was initiated by the Division of HIV Prevention (DHAP), also within CDC,
when DHAP initiated a program called “Interventions in a Box” to dissemi-
nate effective interventions for adults. The selected interventions were pack-
aged in a “box” that contained training videos, an intervention manual, and
intervention handouts. As of 2005, 13 programs had been packaged, and
almost 3000 people had participated in the sponsored training programs using
these materials. Finally, the NIMH is currently supporting a large international
trial of the popular opinion leader intervention in five countries. This well-
funded and carefully controlled experimental trial is likely to yield exciting
information, but it leaves the issue of how to accomplish widespread dissemi-
nation of effective programs largely unresolved.

Ethical Considerations About Behavioral Interventions

Unanticipated and detrimental behavioral outcomes have accidentally resulted
from some biomedical interventions. For example, one problematic conse-
quence of successful antiretroviral treatment and the subsequent advertising
campaigns that reframed AIDS as a “chronic manageable disease” is that some
people resumed risky behavior as their HIV viral load decreased, believing
either that they were no longer infectious or that HIV’s severity had been less-
ened. Ven and colleagues (165) reported that 40% of gay men whose viral load
became undetectable as a result of treatment with antiretroviral drugs resumed
engaging in unprotected anal intercourse. Such resumptions of risky behavior
following improved health, restoration of higher energy levels, and beliefs that
they could no longer transmit HIV to sex partners have been widely reported and
are unquestionably problematic. In behavioral interventions, questions about the
possibility of adverse outcomes are usually based on 1) uncertainty whether the
usual participant incentive payments may be coercive or create opportunities for
continued risk behavior and 2) whether the intervention itself produces untoward
effects by increasing risky behaviors, as it appears was the case for pharmaco-
logical treatments such as Viagra and antiretroviral medications.

Effect of Incentive Payments on Risk Behaviors

Research studies going back a quarter of a century consistently confirm that
ethical concerns about incentives for participants are unwarranted (166).
Clearly, the size of incentive payments has a positive effect on participants’
retention in longitudinal research; however, there is no evidence that incentive
payments increase risky behavior. For example, when cash or voucher incen-
tives of varying amounts were paid to active drug abusers, neither the mode
nor the magnitude of payment had any significant effect on rates of drug use
or on participants’ perceptions of coercion (167). Consistent with other stud-
ies on contingency management (168), higher incentive payments produce
higher retention in research studies, a serious concern in maintaining the valid-
ity and generalizability of the research results (167,169), but incentive pay-
ments have not been shown to introduce any deleterious consequences.
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Are There Adverse Behavioral Outcomes 
from Behavioral Interventions?

Concerns are often voiced as to whether behavioral interventions give rise to
undesirable outcomes. For example, critics express their concern that safer sex
interventions or condom distribution may promote an increase of sexual
behaviors or earlier sexual debut. Despite an extensive literature review cover-
ing a quarter of a century of intervention science, we were unable to locate any
evidence of such untoward outcomes.

Summary and Future Directions

You cannot defend the truth with lies.

A.S. Byatt, Whistling Women

The main purpose of this chapter is to offer perspectives about the essentials
of public health interventions that are necessary to prevent STD in those who
are uninfected, and about the limits of adverse sequelae of infections that do
occur. Our goal was to provide for nonspecialists an interdisciplinary blueprint
about the architecture of behavioral interventions. We believe there are four
general principles that may be distilled from the details that were presented.

First, we encourage readers to carefully consider the goals of public health
behavioral intervention efforts to reduce STI morbidity. An effective public
health intervention may achieve at best modest health improvements, often with
an investment of substantial effort and resources. Such interventions may yield
only minor behavior change but still may be associated with substantial public
health benefit. Consider, for example, the likely benefit of a net reduction of the
caloric equivalent of one bag of potato chips each month on rates of adult obe-
sity. The efforts to achieve such a goal would likely require coordinated efforts
of manufacturers to produce a less-fattening chip, and from communities,
retailers, advertisers, and public health teams to encourage reduced consump-
tion. Many individuals would not adhere to such a change, and some might par-
adoxically increase potato chip consumption. It is unlikely that efforts to
completely eliminate chips would be successful. Yet, important public health
gains still could result. However, interventions to change sexual risk behavior
appear to be held to higher standards. This may be because many public health
approaches to STI (sexually transmitted infection) control traditionally involve
reinforcement of strong social controls on sexuality. This artificial standard for
STI interventions leads to substantial policy mischief when, for example, sex-
ual abstinence as an individual behavior is confused with sexual abstinence as
a public health intervention. For individuals, abstinence is 100% effective for
STI prevention because an individual person cannot simultaneously be absti-
nent and nonabstinent. At a population level, however, some individuals will
fail to be abstinent. Failure to consider abstinence from a public health per-
spective leads to policies grounded in false assumptions about efficacy. This
belief has led to an increasingly widespread practice of withholding informa-
tion about effective approaches to prevention (170,171). Such systematic with-
holding of information raises a number of moral and ethical concerns.

Second, readers should consider the place of behavioral interventions within
the larger contexts of a society. Our society, like all societies, is a dynamic
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entity. Larger societal developments such as economic expansion or contrac-
tion, shifts in the demography of poverty, or changes in attitudes about family
formation will all have effects on the design, implementation, and success of
a given intervention. Readers should also remember that the population of peo-
ple “at risk” for STIs is neither homogenous nor static. This means that vari-
ous components of a population become sexually active as they age from
adolescence into adulthood. Not only are the prevention needs of younger peo-
ple different from those of older folks, but prevention needs change as cohorts
age. Thus, with age, a cohort’s sexual health needs (including the need for
disease prevention) also change. One of the challenges yet to be met by inter-
vention science is creation of interventions that match the diversity and devel-
opmental dynamism of a diverse population.

Third, readers are encouraged to consider interventions within the context
of future biomedical innovations. Phrases such as “until we have a vaccine or
a cure, we must rely on behavioral interventions to reduce rates of sexually
transmitted infections” reverberate through public and professional discourse
about STIs. These phrases are quaintly optimistic in their faith in technologi-
cal solutions to public health problems. Yet, these phrases emphasize a pes-
simistic, even fatalistic, sense that behavioral interventions are little better than
nothing at all. In considering the various types of technological solutions to
the various epidemics of STI—drugs, vaccines, microbicides, improved
condoms—the various ways people must incorporate these advances into their
sexual lives remains the gist of public health science and practice about pre-
vention. For example, consider the implications for STI prevention of a vac-
cine to prevent genital HPV infections. Preliminary data suggest that such a
vaccine will be highly effective for prevention of the most common HPV types
associated with cervical and other genital cancers. However, other common
STIs are not prevented by this vaccine. A new generation of interventions will
be required to help people differentiate vaccine-prevented STIs from those to
which susceptibility remains. This is but one example of several imminent
challenges to STI prevention practice.

Fourth, readers are encouraged to consider the fundamentals of science pre-
sented in this chapter. It should be obvious that effective behavior change is
not a simple product of education and exhortation. Many in public health seem
to feel that a sufficient intervention is defined by some posters and pamphlets,
a rhetorical question such as “you don’t want to get an STI, do you?” and an
admonition to change. Data reviewed in this chapter should make the limita-
tions of this approach quite clear. These data also suggest some alternative
means by which public health personnel and institutions can help people
understand and target specific behaviors, identify appropriate target behaviors,
and acquire skills to achieve those targets. This, of course, is the essence of
public health prevention practice.
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