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Abstract

A longitudinal randomized design was used to evaluate the impact of a theoretically based, stand-alone interactive
video intervention on 300 urban adolescent girls’ (a) knowledge about sexually transmitted diseases (STDs), (b) self-
reported sexual risk behavior, and (¢} STD acquisition. It was compared to two controls, representing high-quality
informational interventions. One used the same conlent in book form; the other used commercially available brochures.
Following randomization, the interventions were administered at baseline, with booster sessions at 1, 3, and 6 months.
Self-reports revealed that those assigned to the interactive video were significantly mose likely 1o be abstinent in the first
3 months following initial exposure to the intervention, and experienced fewer condom failures in the following 3
months, compared to controls Six months after enroliment, participants in the video condition were significantly less
likely to report having been diagnosed with an STD A non-significant trend in data from a clinical PCR assay of
Chiamydia trachomatis was consistent with that finding
© 2004 Elsevier Ltd. All rights reserved.
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Intreduction transmitling  human  immunodeficiency virus {HIV)

{CDC, 1998; Wasserheit, 1992). Both human papilioma

Sexually Lransmitled diseases (STDs) are prevalent in
the United Staies (Centers for Disease Control and
Prevention [CDC], 2002; Eng & Butler, 1997) especiaily
among ifow-income urban populations (Mehta, Roth-
man, Kelen, Quinn, & Zenilman, 2004) and adolescenis
{Burstein et al., 1998) §TDs such as Nefsseria gonorrhea
and Chlamydia rachomartis {Ct), ofien progressing to
pelvic inflammatory disease (PID)), cause increased
morbidity, including chronic pelvic pain, ectopic preg-
nancy, and infertility (Cates & Wasserheit, 1991
Westrom, 1996; World Health Organization, 1995)
Genital infections increase the risk of contracting and
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viras (genital warts) and Cr are risk factors for cervical
cancer {Bosch et al, 1995, Koskela et al, 2000;
Londesborough et al.,, 1996).

Adolescent females face special risk factors for STD
acquisition (Conard & Biythe, 2003}, including age-
related physiological vulnerability {Critchlow et al.,
1995), limited disease knowledge (Dell, Chen, Ahmad,
& Stewart, 2000), and frequent condom failures
{Crosby, Sanders, Yarber, & Graham, 2003; Macaluso
et al, 1999) Furthermore, young women often feel little
control over sexual situations, thereby limiting their
ability to act on their knowledge (Amaro, 1993,
Gutierrez, Oh, & Gillmore, 2000) They may be unduly
influenced by older sexual partners (Kaestle, Morisky, &
Wiley, 2002) who put them at greater risk [or infection
(Begley, Croshy, DiClemente, Wingood, & Rose, 2003),
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or by sexual parteers with whom communication is poor
{Crosby, DiClemente, Wingood, Rose, & Lang, 20063)
Younger adolescents are more likely to engage in “serial
monogamy” (Norris & Ford, 1999), putting them at
greater risk for infection (Kelley, Borawski, Flocke, &
Keen, 2003) African American adolescent females arc at
particularly high risk for HIV (Ickovics et al, 2002) and
bacterial 8$TDs, even controlling for differences in
attributes of their sexual partners (Harawa, Greenland,
Cochran, Cunningham, & Visscher, 2003).

STD prevention requires behavior change, including
limiting the number and overlap of sexual partners,
reducing risky behaviors, improving condom use, and
seeking disease screening and carly treatment {Johnson,
Carey, Marsh, Levin, & Scott-Sheldon, 2003; Pinkertong,
Layde, DiFranceisco, & Chesson, 2003; Roper, Peter-
son, & Curran, 1993) Numerous interventions have
sought to reduce sexual risk behavior and STD
acquisition using various approaches (for reviews, sec
Auerbach & Couates, 2000; Fisher & Fisher, i992;
Horowitz, 2003; Johnson et al, 2003) To date, no
theoretical approach has demonstrated superiority, in
part because few interventions have been subjected to
randomized controlled trials. Among those that have,
some have shown promise in changing behavioral
intentions (Jemmott, Jemmott, Spears, Hewitt, &
Cruz-Collins, 1992}, sclf-reported behaviors (DiCle-
mente & Wingood, 1995; Fisher, Fisher, Bryan, &
Misovich, 2002; Jemmoti, Jemmott, & Fong, 1998;
Patterson, Shaw, & Semple, 2003; $t Lawrence, Crosby,
Brasfield, & O'Bannon, 2002; Shrier ¢t al., 2001), and
clinical outcomes (Baker et al., 2003; Kamb et al, 19984,
Shain et al., 1999).

Programs demonstrating successful outcomes, such as
CDC-identified “Programs That Work™ (Collins et al.,
2002), typically involve costly facilitator-led group
sessions or individual counseling; requiring extensively
trained personnel to ensure consistent delivery in face-
to-face intervention. Group programs involve notor-
iously difficuit scheduling and quality control assurance
Not all educators and health professionals are comfor-
table discussing sex-related decisions with teens, nor are
all teens comfortable with such interactions. Perhaps as
a result of this complexity, elaborate interventions have
not had a good record of translation from controlled
trials into community settings without fosing fidelity in
content or administration (Maher, Peterman, Oscwe,
Odusanya, & Scerba, 2003; Robinson et al, 2002;
Valdiserrd, Ogden, & McCray, 2003).

With the advent of high-quality and user-friendly
media technology, it has become possible to create

stand-alone interactive media interventions capable of

being consistently and widely used. Such programs
would eliminate the constraints of the facilitator-led
group setting, enabling easier community implementa-
tion, reduced costs, and improved fidelity. An early

review found effects of video interventions mostly
limited to knowledge and attitudes {Healton & Messeri,
1993), bul more recent studies have shown broader
promise. Dramatized video, usually incorporated into
facilitator-led group discussions, has improved psycho-
social outcomes such as perceived valnerability, condom
attitudes, and self-efficacy {Robinson et al, 2002),
behavioral intentions (Zimmers, Privette, Lowe, &
Chappa, 1999), proximal behaviors such as condom
coupon redemption and HIV testing (O'Donneill, San
Doval, Duran, & O'Donneli, 1995; Rothman, Kelly,
Weinstein, & O'Leary, 1999; Solomon & Defong, 1989),
longer-term behaviors including self-reported condom
use several months following initial intervention (Ka-
lichman, Cherry, & Browne-Sperling, 1999), and clinical
outcomes (O'Donnell, O'Donnell, San Doval, Duran, &
Labes, 1998).

Of particular interest is the O'Donnell et al (1995,
1998} evaluation of an intervention using culturally
appropriate videos for high-risk popuiations They
found a reduction in 8TD acquisition {assessed through
health records), with differences between video and
control groups diverging over time and attaining
significance 2 years after administration of the interven-
tion. Although the effect was very small, the cosi-
effectiveness of preventing HIV infection is sufficient to
warrant the use of this intervention in STD clinics
(Sweat, O'Donnell, & O'Donnell, 2001). Given their
efficiency, such interventions could be worth adminis-
iering, even with modest effect sizes

Background on formative reseaich using the mental
models approach

We sought to address this need with the mentaf models
approach, which is theorctically grounded in behavioral
decision researcl and- methodologically - grounded-in
qualitative research (Morgan, Fischheff, Bostrom, &
Atman, 2001) It has been shown to help people acquire
and apply krowledge about many risks, including
domestic radon, paint stripper, mammography, electro-
magnetic flelds, HIV, Cryptosparidium, and breast
implants (Byram, Fischhoff, Embrey, & Bruine de
Bruin, 2001; Fischhoff, 1999; Fischhoff & Downs,
1997s, 1998; Morgan et al, 200%; Riley, Fischhoff,
Small, & Fischbeck, 2001; Silverman et al., 2001)

Social cognitive models of behavior change, such as
the health belief model {Becker & Rosenstock, 1987) and
the theory of planned behavior (Ajzen, 1991}, have
conceptually compelling formulations. However, by
their very nature such general models have limited
ability to guide the detailed design of problem-specific
interventions, or 10 generate topic-specific hypotheses
that can be tested {Ogden, 2003). In effect, the mental
models approach picks up where general decision-
making models leave off. It identifies contexi-specific
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aspects of behavior that are most relevant to the
decisions of the target population and most in need of
intervention. lterative versions of intervention materials
are extensively piloted with their intended audience to
ensure that they address realistic, culturally appropriate,
relevant, and useful information to help people make
more informed decisions and better negotiate and
implement related risk-reduction strategies (Fischhoft
& Downs, 1997b; Morgan et al, 2001).

The formative research that guided the development
of the intervention evaluated here started with an expert
model of STD risks, informed by a panel of experts in
public health, adolescent medicine, nursing, and psy-
chology. That model summarized their knowledge
reparding disease processes and behavior chanpe (see
Fischiioff, Downs, & Bruine de Bruin, 1998, for an in-
depth presentation and explanation of this model). In 48
seri-structured  interviews, adolescent females re-
sponded 1o open-ended questions regarding the main
topics of this model (see Table 1) Specific prompts
encouraged them to talk more about those topics they
had brought up {e.g., “can you tell me more about how
that happens?’). As opposcd to closed-ended response
modes, these open-ended questions allow people to
reveal their full range of beliefs and misconceptions, in
their own words, and without literacy barriers {Bruine
dec Bruin & Fischhoff, 20006).

The contrast between our expert model and the target
audience’™s “mental model”, as revealed in the inter-
views, focused the intervention content. Topics that are
present in the expert medel, but absent from inter-
viewees” mental model, tepresent information gaps
Topics that are mentioned by interviewees, but missing
from the expert model, often represent misconceptions
The overall structure of the audience’s mental models
suggests how the intervention can integrate new
information with existing beliefs, filling in gaps and
correcting misconceptions

In addition 1o many specific beliefs, the mental models
revealed in the interview study reflected four peneral
trends, addressed in the iniervention: {a) Respondents
seldom  deseribed explicit decision-making regarding
sexual behavior. Rather, they saw those behaviors as

Table 1
Sample interview queslions

arising from situational influences, often beyond their
control. Some explicitly said that sex could only be
avoided by steering clear of all situations potentially
triggering sex scripts {e.g, parties) (b) Many did not
appreciate relative risk reduction, sometimes dismissing
condoms because they were “not 100% effective”. (¢}
They knew little aboul reproductive health, sometimes
expressing ignorance, sometimes using terms (¢ g., safe
sex) without revealing a clear understanding of what
they might mean. (d) They knew little about STDs other
than HIV/AIDS, many believing that a routine pap
smear tests for all STDs.

Overview

Based on the mental models revealed in the interview
study, we designed an interactive video intervention
atmed at increasing young women's ability to make less
risky sexual health decisions, addressing the paps and
misconceptions identified in the interviews, and two
high-quality control interventions, each of which is
described in detail below. A longitudinal randomized
design compared the interventions’ impact on sexual
behavior and STD acquisition over 6 months. Consis-
tent with recent NIH puidance, we collected both
behavioral and biological measures, recognizing that
self-reported behavioral change need not ensure biolo-
gical outcomes, and successful clinical outcomes may
occur without presumed behavioral changes (Pequegnat
et al., 2000; Peterman et al,, 2000)

We anticipated that all three interventions would
improve basic knowledge, reflecting the qualily of the
maleriais and teens’ ability to learn from them.
However, for the more critical outcomes of risky
behavior and disease acquisition, we expected the
interactive video interveniion to be superior to conirols,
given a design based on the mental models interviews,
the engaging nature of the video, and its intesactivity.
This study was designed as a preliminary evaluation
with 2 moderate sample size, 1o determine whether the
video intervention warrants further study with & larper
sample and more extensive biological measuses,

What kinds of things do you think lead girls to have sex?
Prampr: What are some reasons why some girls have sex?

What kinds of things do girls think about when they're deciding whether or not to have sex with someone?
Prompt; These can be things that she may be looking forward to or worried about

Whitt kinds of things can happen as a result from having sex?

What is the most important [bad, good] thig? or Othes than [pregnancy, disease}, what would be the next fworst, best] thing?

Can you tell me more about thay?
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Method
Participants

We recruited 300 females from four urban Pittsburgh-
area healthcare sites: a children’s hospital’s adolescent
medicine clinic {57%), two community health centers
(24%), and a women’s teaching hospital (19%). Young
women were asked whether they would like to partici-
pate in one of several studies; those indicating interest in
this study were eligibie if they were aged 14-18 and
reporied heterosexual vaginal sexual activity in the
previous 6 months. At the two hospital sites, approxi-
mately 30% of those approached selected curs from a
list of studies. Al the community sites, which ran fewer
studies, that rate was approximately 85%. About 30%
of those interested did not meet the above-mentioned
eligibility requirements, and a further 20% did not show
for their first visit.

Most participants (75%) classified themselves as
African American, with 15% white and 10% other or
mixed race. IRB approval was obtained from all
participating institutions; informed consent was ob-
tained from participants and from parents or legal
guardians for those younger than 18, Parents were
generally willing o consent, with many expressing
enthusiasm for their daughter’s participation in such a
program, Bata were pooled across sites.

Inierventions

Qur three interventions included an interactive video
intervention, a content-matched control offering the
same in-depth informational content in a book form,
without the video’s vivid modeling, enforced structure,
or interactivity, and a topic-matched control using
commercially-available -brochures covering - the same
topics. Thus, all three interventions addressed the
informational needs of their audience, as identified by
the menial models formative research. In that sense, all
were superior to the usual care offered in most clinical
settings. :

Each of the three interventions covered four content
domains, corresponding to the main findings from the
qualitative research {a) The sexwal sitwations seclion
covered negotiation behaviors with sexual partners to
reduce STD risk. (b) The risk-reduction section ad-
dressed condom efficacy as well as getting and using
condoms. (¢) The reproductive health section explained
pelvic exams, female reproductive anatomy, and phy-
siological responses to infections (d) The STD section
used general information about viral and bacterial STDs
to frame information about eight diseases: chlamydia,
genital herpes, penital waris, gonorrhea, hepatitis B,
HIV, trichomoniasis, and syphilis. All three interven-
tions were designed for stand-alone use in healthcare

settings, thus limiting costs and ensuring consistent
administration.

Interactive video intervention: The video begins by
introducing a group of ethanically diverse adolescent
girls. The sexual situations section focuses on Keisha,
who has a boyfriend, and Caitlin, who meets someone
new at a party The context of the relationship is made
explicit to address the frequent dependence of condom
decisions on feelings of “love” rather than risk percep-
tions {Blythe, Fortenberry, & Orr, 2003). In both story
lines, the inlervention offers explicit choice points in
sexual situations initiated by a male characler, including
options that could lead toward or away from unsafe sex,
In the risk-reduction section, a third character, Brandi,
learns from her older sister ow and why condoms lower
risk, as well as how 1o use them propetly. In the
reproductive health section, Brandi learns abont repro-
ductive health, STD testing and symptoms. in the STD
section, she learns about eight key diseases, in general
terms, frem the doctor, and in specific terms, from a
friend who is a nursing student. Throughout the
intervention, condom use is explicitly presented as
achieving positive outcomes (pleasure, reassurance)
rather than avoiding negative ones {suspicion, disease),
because perceived pleasure has been shown to be
strongly associated with condom use, whereas perceived
protection has not (Albarracin et al, 2000). Exlensive
pretests with teens from the target population sought to
make the scripts realistic, compelling, and understood as
intended. The final version had an hour of video, with
additional still material on $TDs (clips of the video can
be found at www WhatCouldYouDo org). However,
viewers did not typically watch the entire intervention.
The interasctive nature of the video allowed guiding
viewers to the portions they selected.

Thus, the video is interactive in two ways; users sclect
which - seelions Lo~ waich-and-how cach- proceeds:~in
order 1o enhance their ability Lo take control over sexual
scenarios, which was found to be problematic in the
formative research, the design emphasized the identifica-
tion of choice points and behavioral alternatives. The
male characters press for unsafe sex; the female
characters model less risky choices Users perform
cognitive relearsal, imagining what they would say or
do, then *“‘practice it in their heads” (Bandura, 2000;
Maibach & Flora, 1993), while the screen freezes for
30s Although cognitive rehearsal cannot be observed,
participants were forced to wait and were strongly
encouraged to think about options and to recognize the
principle of always having them (Fischhoff, 1996)
Imagining the acts should increase the feasibility of
executing them {(Morin & Latham, 2000).

Contemt-matched control intervention: A 127-page
book included all dialog from the video and selected
images. Pages were sequenced like a “choose your own
adventure” book, with specially designed tabs, colors,
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paper size, and numbering In order t{o encourage
independent cognitive rehearsal, separale pages in-
structed readers to “Stop!” and think aboutl what they
could do in the situation presented Unlike the video
intervention, however, we could not force users to pause
Anecdotal reports suggest that most users read the
information in the presented page oider, ignoring the
structured interactivity that was imposed on those
watching the video

Topic-matched control intervention: We selected 23
commercially available brochuies, which closely
matched the video intervention in content and length
(about 15,000 words), and were also wrillen at a very
basic reading level Finding existing materials that
matched our confent proved challenging, as some of
the conecepts identified by the formative mental models
research (especially those concerning sexual situations
and rtelationships) were largely absent from most
materials. To properly malch topics, we used commer-
ctal brochures and research-based ones. Family Health
Council, Inc., developed the brochures that we used for
the sexnal sitwations section, in a CDC-funded and
evaluated community-level HIV prevention project. The
risk reduction, repreductive health, and STDs materials
were written and reviewed by medical experts for ETR
Associates

Measures

The general STD knowledge test had 40 true/false
guestions about reproductive health, disease and con-
doms, adapted from existing measures made available
by their authors (Sanderson & Jemmott, 1996) with high
internal consisiency {(afphas ranging 0.72-0.87; alpha at
baseline=0.81). The specific STD knowledge test was
deveioped with the authors’ {(PM, JW) medical expertise.
Respondents indicated whether each of 15 statements
applied to each of the eight focal STDs. Responses for
each statement were weighted so that chance perfor-
mance was 50%, to prevent undue credit for circling
many options (alpha at baseline=0.73 for individual
responses, (.71 for weighted responses) See Table 2 for
sample questions

Self-reported behavior questions asked about sexual

behavior in the previous 3 months: {1} the number of

sexual pariners, with those reporting zero identified as
abstinent; {2) how often they had used condoms, ranging

Tabie 2
Sumple knowiedge guestions

from “never” to “every time with every partaer” on a 6-
point scale; (3) how many condoms had broken, leaked,
or fallen off in the past 3 months, all indications of
incorrect condom use. (We only belatedly recognized the
high rate of condom failures, so no baseline data are
available for one-third of participanis on this measure }

STD acquisition was measured in two ways. First,
participants sclf-reported if they had been diagnosed
with chlamydia, crabs, genital herpes, genital warts,
gonoerrhea, hepatitis B, HIV, syphilis, or trichomoniasis
in the past 3 months. Given the time delay between
behavior, infection and, finally, diagnosis, it is proble-
matic to interpret diagroses in the first 3 months
following the baseline visit, where the precipitating
behviors could have occurred prior to intervention
Thus, self-reported disease acquisition is only considered
for the final visit.

Second, a clinical measure of Ct, the most common
ST in this population, used the sensitive and specific
Roche Ct PCR assay (Battle et al,, 2001; Chan, Brandt,
Stoncham, Arntonishyn, & Horsman, 2000; Marrazzo,
2001; Sweet, Weisenfeld, Uhrin, & Doxon, 1994) To
provide a sampie, participants self-administered introital
swabs, a lechnique found to be as accurate as clinician-
administered swabs (Domeika et al, 1999; Domeika &
Drulyte, 2000; Osterpaard, Mealler, Anderson, & Olesen,
1996; Wiesenfeld et al , 1996} Those who tested positive
for Ct received standard single-dose treatment observed
by clinic staff, and facilitation of partner notification
and treatment Given a median Cr reinfection period of
63 months after treatment in similar population
(Burstein et al, 1998), the folow-up Cr PCR test was
used at the 6-month visit, allowing participants time (o
acquire, or avoid, new infections.

Procedure

Participanis completed the bascline measures and self-
administered introital swab, and then were assigned to
either the interactive video or one of the two controls,
using a random numbers table. At the first visit,
participants were required to spend 30min alone with
only the sexual situations and risk-reduction sections of
their intervention. Because the three interventions
contain so much material, restricting the material
available at baseline ensured that participants in all
groups received similar intervention doses Pilot lesting

STBDs that are caused by virus can be cured with antibiotics
True~Don't knovw-False
Which four STDs can be cured? (circle four)

AIDS & HIV-Chlamydia-Genital Herpes-Genital Warts—Gonorriea—Hepaiitis B-Syphilis-Trichomoniasis




