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Abstract
Psychosocial and health behavior treatments caxtemded beyond research and
clinical settings by using mobile technology topde Ecological Momentary
Interventions [EMI] to individuals as they go abdloeir daily lives. This study integrates
the assessment (i.e., Ecological Momentary AssassiBMA) and intervention (i.e.,
EMI) capacities of palmtop computers to provideiialally tailored EMI to
participants in real time. The feasibility and edity of using EMI to augment a
disordered eating treatment intervention for calegpmen was evaluated. Participants
were randomized to view psychoeducational videoa camputer (attention control),
complete an interactive CD-ROM-based interventiomea at reducing body
dissatisfaction and disordered eating behaviors)(Gbreceive the CD-ROM
supplemented with EMI (CD+EMI). The content anditighof EMI was individually
tailored in real time and provided on palmtop cotepifor one week following the CD
intervention. Very high compliance rates with tHdAZEMI protocol were demonstrated
and women were generally satisfied with the intetiam, suggesting it is feasible to
implement tailored EMI. An evaluation of treatmeifficacy revealed the computerized
CD-ROM intervention did not reliably produce sigoént improvements in body-related
constructs and there was no unique or added beridEMI. This study was innovative in
that it used palmtop computers to combine ambujaesessment and intervention
strategies to provide tailored and contextuallysgare EMI. As such, it adds to the
relatively young, but growing EMI literature by iying challenges and opportunities
for ambulatory assessment and intervention methmopsychosocial and health behavior

treatments.
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Ecological Momentary Intervention [EMI]: Incorpadirag mobile technology into a
disordered eating treatment program for college aiom

Clinicians have long sought to extend psychothemafoypatients’ everyday lives
by encouraging skill building activities betweeadatment sessions. Between session
assignments are most commonly associated with teg@ind behavior therapies, as
these traditions formalized and popularized tha iolegiving patients “homework” as a
way to practice, generalize, and maintain therapesitlls (Kazantzis, Deane, & Ronan,
2000). Using time between sessions for therape@aiits, however, is advocated by
nearly every major school of psychotherapy (esychodynamic, interpersonal, client-
centered, acceptance-based, cognitive behavidttat) use of interventions in patients’
natural environments is also being adopted outsligiesychotherapy settings in
behavioral health and psychosocial treatment desrmaiore generally. The term
Ecological Momentary Intervention [EMI] providesramework for treatments
characterized by the delivery of interventions ¢ople as they go about their daily lives
(Heron & Smyth, 2010; Patrick, Intille, & Zabinsi&D05). The key feature of all EMI is
that the treatment is provided to people during texeeryday lives (i.e., in real time) and
settings (i.e., real world). Therefore, these weations arecologicallyvalid in the
sense that they occur in the natural environment,agie provided at specifically
identifiedmomentsn everyday life.

Similar to the idea of extending interventions ieteryday life, the assessment
literature techniques have developed to captucenmdtion from people in their natural
environments. A variety of methodologies for caileg ambulatory data have developed.

One of the earliest and most basic strategiesisisle of paper diaries to collect



information about individuals everyday experienaed behaviors (Favill & Rennick,
1924). Today, assessment methods that involveatimltedata in people’s everyday lives
are broadly referred to as Ecological Momentarye&sment [EMA] (Stone et al., 2007).
The notable feature of all EMA strategies is thatytcollect data in people’s natural
environments during their everyday lives.

Developments in the sophistication and affordgbdit mobile technology have
created more opportunities for assessments andeats to be available to people
during times (“real time”) and in places or sitoas (“real world”) when they are most
needed. Two of the more commonly used devicesamtpp computers and mobile
telephones (see Shiffman, 2007 for a review ofrtetdgy considerations). Palmtop
computers (also referred to as personal digitatt@sgs [PDAs], handheld computers,
pocket computers, or PalmPilots) are small eleatrdavices that offer the advantage of
allowing for applications (e.g., appointment bookstomized programs to administer
EMA or EMI) to be presented on a touch-sensitiveag. In addition, mobile phones
typically have the capability to send and receigthbvoice and written text messages.
More recently, so-called “smart phones” offer ai@igrof mobile capabilities, including
access to (potentially customized) applicationgcerand written text services, and
internet access. Mobile technology is useful fdtecting EMA or providing EMI for a
variety of reasons that will be discussed in gred#ail in the following sections.

In the following sections a brief history and geaieationale for using both
Ecological Momentary Assessment [EMA] and Ecololgdamentary Interventions
[EMI] is provided. Then the potential advantagesneirging these methodologies for

treatment/intervention are discussed. The morefgpparpose of the present study is to



integrate the assessment and intervention capaoitieobile technology (specifically
palmtop computers) to provide a tailored intervamfior college women with disordered
eating behaviors. Therefore, the research litegattegarding eating behaviors and
related topics (e.g., body dissatisfaction) andtbatment of these issues are next
discussed.

Ecological Momentary Assessment

Approaches to collecting data in everyday life havelved in a variety of
disciplines to fulfill specific research needs. Bgical Momentary Assessment [EMA]
is a methodological tool that enables researcloetsltected large amounts of specific
information in people’s natural environments. Ttea of periodically signaling people
to report on experiences as they go about thely thaes was first known as the
Experience Sampling Method [ESM] (Csikszentmih&\iarson, 1987). Before mobile
electronic technology was widely available, reskars gave participants pagers that
were programmed to “beep” at random times througtieiday and participants would
report on their subjective experiences on paperediahey carried with them (Scallon,
Kim-Prieto, & Diener, 2003; Stone et al., 2007).

Today, mobile technology such as palmtop compuwedsmobile telephones can
be used to capture real-time experiences includitegnal states and external cues or
events (e.g., social interaction, situational gga). Using mobile electronic technology,
an EMA protocol typically involves asking particiga to complete assessments at
predetermined time periods (e.g., at 12:00 noofarbegoing to bed at night), in response
to specific states or events (e.g., when feelingaars, immediately after eating a meal)

or in response to an auditory signal programmetheyesearchers to alarm throughout



the day. Shiffman (2007) provides a more extensaveew of these sampling strategies
and a discussion of the benefits and challengexiaed with each.

The rationale for using EMA rests on three cerimlefits of these
methodologies. First, self-report data are traddity collected via retrospective
assessments, requiring participants to summareeekperiences over some time
period. Information recall is affected by heuristicsed in memory search and
reconstruction (Scallon et al., 2003; Smyth & St®@03; Stone & Shiffman, 1999),
which can systematically bias participant responBesinstance, people are more likely
to recall salient experiences (reconstruction kaas) tend to remember events according
to what they currently know about the event or hedrgeffort after meaning; Hufford,
2007; Smyth & Stone, 2003; Stone & Shiffman, 19®8cause EMA requires
participants to report on current or recent expees, retrospective recall (and the
associated biases) is greatly reduced. Second, &Ar in natural settings, thus
increasing generalizability and ecological validBesearch and clinical settings (e.qg.,
laboratory, hospital, etc.) are artificial enviroamts in the sense that they cannot reflect
all aspects of individuals’ lives, making it diftitt or impossible to assess important
behaviors. Furthermore, it is unclear whether r@ahips identified in research or
clinical settings are necessarily similar to thmsidividuals’ everyday lives (Smyth &
Stone, 2003). For example, there is evidence traepeople have high blood pressure
only when taken in a medical setting (so-calleditedcoat hypertension”; Pickering &
Freedman, 1991). Third, multiple assessments aneerrtime, so temporal relationships
among variables can be explored. Such data allove cmmplex and nuanced research

and clinical questions about dynamic associatiospgocesses that occur over time to



be addressed (and are necessary to implement encbally tailored EMI, a point we
return to below).

Using mobile technology such as palmtop computersabile telephones to
collect EMA data provide additional advantages @&awd beyond the benefits that come
from the ambulatory assessment alone. First, eleictdevices are highly portable and
convenient, making it possible for the assessmewitds to be available to patients at
any time. Information can be presented on palmawpputers or mobile phone screens,
and users can enter information directly on thaade\Similarly, Interactive Voice
Response [IVR] systems allow for users to receigadard pre-recorded messages via
mobile phone, and these automated systems canegls@ information that users
provide by speaking directly into the telephong.(e-reedman et al., 2006; Levin &
Levin, 2006). Second, mobile electronic devicesmavide pre-programmed auditory
signals that can be used to facilitate the congoiedf assessments (i.e., prompts),
reducing the need for patients to remember to cetaphese on their own. Unlike early
EMA studies that used a beeper to signal when pesipuld complete a paper
assessment, palmtop computers and mobile phondsegarogrammed to “know” when
the assessment has actually been completed. lwélyisthe devices can continue to
provide reminder signals until the assessmentngpbeted to ensure more adequate
compliance. Third, technology allows for the sequggmumber and type of questions to
be automatically adjusted based on individualgpoeses. Iltem branching creates
tailored assessments by eliminating unnecessastiqus and, therefore, can reduce the
length and time required to complete the assessmeatth, most mobile electronic

devices allow for users’ entries to be automatycithe and date stamped. This allows



compliance rates to be more accurately trackedlllyirthese devices can be connected
to a computer, allowing automatic data transfetuoing the time needed for, and
potential errors in, data entry.

Summary of EMAEcological momentary assessment [EMA] is a reaktdata
collection technique used to capture informatiop@sple go about their daily lives. This
assessment strategy has many benefits over traalitioethodologies, such as greater
ecological validity and minimized memory biasesattdition, EMA methods provide
information regarding dynamic, within-person pramsas they occur in the real world.
In the present study, EMA data provides informatiegarding dynamic, within-person
risk processes and can be used to inform indivigaailored, real-time interventions. In
the following section, the history, use, and efficaf Ecological Momentary
Interventions [EMI] in health behavior and psychaoabinterventions are reviewed.
Ecological Momentary Interventions [EMI]

As discussed, the delivery of interventions inguats’ everyday lives has a long
history in psychotherapy settings. More recerttuvever, this approach has been
extended to include health behavior and psychokimteventions outside of therapy.
EMI can take many forms ranging from unstructurigtiaal recommendations (e.g., a
psychotherapist requesting a patient practice agilax techniques when anxious) to more
formalized and structured interventions (e.g., anap participating in a smoking
cessation intervention receives a text messageomabbile phone with tips for dealing
with cravings during a time when she typically s@®la cigarette). EMI can be used to
supplement existing interventions or ongoing treathfas is the case with the

psychotherapy example), or could be implementeghdatervention on their own. The



important characteristic of all EMI is that theahment is provided to people as they go

about their daily lives.

Incorporating EMI into psychotherapy or psychosbteatments has several
benefits over traditional treatment formats. FiEdY]l extend the intervention beyond the
standard treatment context by providing structune support in patients’ everyday lives.
Traditional psychotherapy and psychosocial intetieas are delivered during discrete
times and communication between clinicians ancepggioutside the scheduled times is
generally limited. It has been suggested that thighadditional support provided by EMI,
patients may feel better equipped to practice nelabiors and skills (Hay & Kinnier,
1998; Kazantzis & L'Abate, 2007; Newman, ConsoliT&lor, 1997). Second, because
EMI are provided in individuals’ natural environmgnpatients have an opportunity to
apply new skills and behaviors to their daily exgeces. Although researchers and
clinicians are generally interested in providingementions that will help patients
address real-world problems in naturally occurgitgumstances, training and/or
treatment is usually provided in clinical or res#mnoffices. Evidence suggests, however,
that even when interventions produce effectivd skitjuisition when assessed in clinical
or research settings, these skills do not necégsamslate to real life (e.g., Kalichman et
al., 2002; Malow et al., 1994). A general premzethe use of momentary interventions
is that EMI can reinforce the systematic use ddttreent components in real-world
settings, ideally at clinically appropriate timesg., moments of risk; see below), thus
generalizing, and potentially enhancing, the irdation program’s impact.

Many of the benefits of using electronic devicasBEMA are also applicable to

EMI, such as the portability, availability of aushy signals to prompt the use of



interventions, use of date and time stamps to tir@ekvention compliance, and
automatic data upload. In addition, using mobitht®logy to provide EMI has some
unique advantages. First, although the use ofreleictdevices elicits a range of
reactions from people, for some, it may increasestinse of privacy, comfort, and
acceptance of treatment (Newman, Consoli et a@71%econd, technology-based
systems can automatically tailor EMI content bysehg messages or interventions from
a pool based on participant characteristics orsassent responses. Some evidence
suggests that tailoring the content of health ngesshased on individual characteristics
(e.g., readiness to change, motivation, self-effit@an improve message acceptance and
willingness to change (e.g., Kreuter et al., 20Kinner et al., 1999). In addition to
tailoring intervention content, mobile technolog#so allow for the timing of messages
to be individually tailored. In other words, EMIrcae delivered to patients at specific
times when they are in need of additional supgenally, technology-based
interventions can help patients and clinicians nrakee effective use of their time
together. Electronic devices can perform basicrapdtitious tasks (e.g., relaxation
training), allowing clinicians to focus on the ma@mplex aspects of care. Based on the
benefits ambulatory and technology-based intereesthave over more traditional
treatments, there is potential to improve treatnediintiency and decrease overall
treatment time, thus greatly reducing the intenaentost.

Mobile technology (e.g., palmtop computers, motelephones) has been used to
deliver interventions in patients’ everyday lives & variety of conditions and health
behaviors including healthy eating and physicaldygt eating disorders, weight loss,

anxiety disorders, smoking cessation, and alcosel(bleron & Smyth, 2010). These



studies implemented interventions in a varietyiiedent ways; in general, however,
they provided EMI as only one component of thettnegat. The treatment protocol
generally consisted of EMI provided in additionGognitive Behavior Therapy [CBT] or
interactive website interventions. In the followisgction, a brief description of previous
EMI studies relying on CBT-based interventions #mabse using interactive computer
programs is provided.

EMI and Cognitive Behavior Therapy [CBTh several previous studies of EMI,
the treatment protocol included EMI provided in iéidd to Cognitive Behavior Therapy
[CBT] for anxiety disorders, weight loss, and egtthsorders. Although the study design
and intervention implementation in these studiegeda participants typically took part in
individual or group CBT and received palmtop conepiditased EMI as a supplement to
treatment. The EMI allowed participants to prac@®T skills in their everyday lives
between sessions. For examfikeuber and colleagues (2001) provided patients
participating in group CBT for social phobia witlpalmtop computer programmed with
customized intervention that provided an auditegyal every morning encouraging
participants to “confront a social fear today.” Yleuld also initiate a cognitive
preparation module (which reviewed skills taughgiiaup CBT) on the palmtop
computers before entering feared situations. ARersituation, they were signaled by the
palmtop computer to complete a cognitive debriefimgdule in which they reported their
perceived success during the feared situation aradgarithm automatically provided
feedback contingent on their reported success.I&imterventions were developed and
tested for the treatment of phobias (Flynn, TayfoRollard, 1992; Wiederhold et al.,

2000), obsessive compulsive disorder (Baer e1888), generalized anxiety disorder
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(Newman, Consoli, & Taylor, 1999), and panic dissr(Kenardy et al., 2003; Newman,
Kenardy et al., 1997).

Studies using CBT and EMI for weight loss have &lsen conducted. In these
interventions, palmtop computer-based treatmentutescallowed participants to track
caloric intake and physical activity, facilitateday setting, encouraged the use of
behavioral weight loss strategies discussed itrd@ment groups, and provided some
limited individual feedback (Agras et al., 1990;rBett, Taylor, & Agras, 1985, 1992).
There is preliminary evidence that such EMI maybesfficacious means of providing
weight loss treatment to overweight women. For g¥arin one study participants
receiving an empirically validated CBT treatmentvieight loss in addition to palmtop
computer-based EMI lost more weight than thoselvexeCBT alone immediately post
treatment (8 vs. 3 pounds), at 24 weeks (16 veuhgs), and at 40 weeks (18 vs. 2
pounds) after the intervention (Burnett et al., )98 here is also evidence that
overweight women encouraged to use interventidisgkiore often (via EMI)
experienced larger treatment gains (Burnett el@b2). Similar to the anxiety treatment
findings, these results provide evidence that BMhlich require minimal therapist time
and effort, may be used to provide weight lossttneat or enhance existing CBT
interventions.

Two additional pilot studies examined the effica¢ya mobile phone-based EMI,
which was offered to patients after completing GBsEtment for bulimia nervosa (Bauer
et al., 2003; Robinson et al., 2006). Although ¢hieserventions were provided as
supplements to CBT, the EMI themselves were coralidig less intense and

comprehensive than those used in the anxiety arghtMess studies described above.
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These EMI consisted of short motivational statemenicouraging the use of CBT skills
that were periodically sent to participants’ moké&phones. In one study Robinson and
colleagues (2006) found that, after participatim@BT but before receiving EMI, 38%
of patients experienced subclinical symptoms artd &@re symptom free. After
receiving EMI for six months, 18% of patients conid to report subclinical symptoms
and 29% were symptom free. The researchers corttthdé these “after care” EMI
might help to reduce binging, compensatory behayery., vomiting), and (to a lesser
extent) body dissatisfaction present in some pttienth bulimia. Although promising,
these findings are from two uncontrolled pilot sésdand require replication in
controlled trials and/or using superior within sedijdesigns before more definitive
conclusions about their utility with this populatiare warranted.

Overall, these studies suggest EMI can be sucdbssfiplemented in
conjunction with CBT to reduce psychological synmpso(specifically anxiety) and
encourage behavior change (specifically weight)ldssisting controlled trials
demonstrated that abbreviated courses of CBT tegatsupplemented with EMI can
produce similar (and in some cases superior) statisesults to standard CBT
interventions for panic disorder and social phobigggesting EMI may provide a cost-
effective alternative to current anxiety treatmeBimpirical evidence also suggests EMI
can produce similar weight loss in overweight wortea validated CBT intervention
and that adding EMI to CBT can enhance treatmditiaey.

EMI and Computer-Based Interventiofis.addition to using EMI to supplement
in person CBT interventions, several studies haaengned the efficacy of EMI when

provided in conjunction with a computer-based weation. All of these interventions
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were developed for smoking cessation and providedntervention via an interactive
website and mobile telephone messaging. Such enéons require substantially less
ongoing involvement by researchers or cliniciarstls needed with CBT. For example,
Rodgers and colleagues (2005) tested the effichaysmoking cessation intervention
delivered via mobile phone based text messagirgdoge samplenE1705) of young
smokers in New Zealand. An interdisciplinary teagneloped over one thousand
messages with information relevant to quitting arehted a website where participants
could complete questionnaires, access psychoednaathterials, seek social support,
and track treatment progress. Participants recdivedaily text messages around their
individual quit day and continued to receive thmeessages per week for a total of six
months. In addition, when experiencing a cravirggtipipants could either access the
website or send a text message to a phone numbaded and would immediately
receive a reply message with tips for coping witvings. Results showed that people
receiving the EMI were significantly more likely it smoking than control
participants, six weeks (28% vs. 13%) and twelveksg29% vs. 19%) after beginning
the study, but group differences were not mainthete26 weeks (25% vs. 24%). Two
other studies showed similar treatment gains duhegntervention, but did not assess
maintenance of treatment effects after the intdfearended (Brendryen & Kraft, 2007,
Obermayer et al., 2004). Overall, this researclyssitgs EMI can be used in conjunction
with a computer-based intervention to elicit bebaghange (at least in the short-term).
Interventions that rely on automated systems (sgdose administered via computers
and using mobile technology) have the potentiabfing able to reach a large number of

people without requiring a great deal of resources.
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Summary of EMITo date, research primarily demonstrates EMI cauit el
symptom and behavior change when implemented asfaeveral treatment approaches
within a larger treatment protocol. EMI have be#aatively implemented in
conjunction with cognitive-behavioral and computed interventions, addressing a
variety of psychological symptoms and health bebvgviAn important area for future
EMI research to explore is the extent to which modévidually tailored EMI programs
can be developed, an issue that will be discugs#tkifollowing section.

Tailoring EMI

There is an emerging trend in health researchiltr taehavior change
interventions for individuals based on key varialbe personal characteristics. Tailored
messages are designed for specific individualsghvisi in contrast to targeted
interventions created for a subgroup of people sltare one or more demographic
characteristic (e.g., smokers, overweight Latikguter, Strecher, & Glassman, 1999).
The overarching rationale for using tailored vergeseric messages is that tailored
information is more personally relevant, increadimg likelihood of thoughtful

consideration, which in turn helps enact behavi@nge (e.g., Kreuter et al., 2000).

EMI can be tailored to participants in two waygsEithe content of the EMI can
be specifically designed for individuals basedminrimation they provided during pre-
intervention assessment or momentary assessmentEWA). About half of the
existing EMI studies tailor the content of the mntions to individual participants
(Heron & Smyth, 2010). For the most part, the t@tbEMI included interactive CBT
activities (e.qg., relaxation, problem solving, gsatting), feedback based on concurrent

EMA, or messages based on pre-intervention behaeitberns. For example in the study
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by Gruber and colleagues (2001) described prewottst palmtop computer-based
cognitive debriefing treatment module provided abphobia patients with feedback
based on there reported success (or lack thereofapaging their anxiety in a feared
situation. Generic EMI content was also used intratiglies and typically consisted of
motivational statements or reminders to practieipusly learned skills (e.g., CBT).

A second method of tailoring EMI involves delivagithe interventions at
specific times when individuals are especially @ed of additional support. In order to
provide time tailored EMI, the events or circumststhat trigger or initiate the delivery
of the intervention must be clearly identified.ggers are generally defined based on
participants’ responses to assessments. For exasapkeral smoking cessation
interventions inquired about participants’ typisadoking times and intended quit date at
the start of the study and later provided EMI Wividuals during these times when they
were likely to be in need of additional supportZea et al., 2004; Obermayer et al.,
2004; Rodgers et al., 2005; Vidrine, Arduino, & 3r2006). EMA is an alternate way to
assess participants so that time tailored EMI @addyeloped. A few previous studies
requested participants periodically complete EM@areling their current affective state
(e.g., anxiety level), or behaviors (e.g., calodessumed) and immediately provided
tailored EMI based on the concurrent assessmemggiagfet al., 1990; Burnett et al.,
1985, 1992; Newman et al., 1999). Newman and aglies tested a sophisticated
integration of EMA and EMI in a pilot study withree patients who were participating
in group CBT for generalized anxiety disorder (1@%¥articipants completed
assessments of their anxiety levels at 8:00 an@012m, 4:00 pm, and 8:00 pm every

day. If, during these assessments, participantsatet! they were highly anxious,



15

immediately after completing the assessment anith @§aminutes later they received
reminders on the palmtop computer to practice CIBIIsgo cope with their anxiety.
This study demonstrates that it is feasible tornebile technology-based EMA to
provide EMI at specific times when people are niosteed of treatment, although data
testing for differential outcome are still not wiglavailable.

Theoretically, tailored interventions (either cariter time tailored) should be
more acceptable to recipients and efficacious. Eogbievidence suggests treatments
relying on non-tailored EMI are less well accepigdparticipants. EMI in which the
content of the interventions are not tailored galheconsist of generic motivational
messages urging participants to continue focusingnaking behavior changes (e.g.,
“Keep up the good work!”). Generic, non-tailored EiMessages that are provided
periodically throughout the day, but are not gie¢mailored times have drawn criticism
from participants for being not helpful and repegéit(Joo & Kim, 2007; Newman et al.,
1999; Weitzel et al., 2007). These criticisms ssggarticipants may be more receptive
to EMI if they are provided at specifically tailor&mes.

Although generic (non-tailored) EMI may not be welteived by participants, no
clear pattern has emerged from previous EMI studigarding the relationship between
EMI tailoring and treatment efficacy. However, atedy has experimentally
manipulated the extent to which EMI timing is tadd and assessed treatment efficacy
(Smyth & Heron, in preparation). In this study, ldoen and womemgE90) took part in
a stress management intervention. They were theam gialmtop computers and five
times daily for one week they were prompted to detepassessments of stress and

mood. Participants were randomly assigned to orereé groups: (1) complete EMA
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only and no further intervention (EMA only); (2)roplete EMA and receive random
prompting on the palmtop computers to use stresggenent skills (EMA+Random).
These reminders came three semi-random times édaying, afternoon, and evening)
and were unrelated to EMA reports; (3) complete EMW receive prompting to use
stress management techniques when high stresgativeeaffect were reported in the
EMA reports (EMA+Tailored). The tailored promptsreiven immediately after the
EMA report and again 10 to 20 minutes after dateection. The EMA+Tailored group
reported fewer stressors and less negative affaotthe EMA+Random and EMA only
groups; these effects remained after controllirglie number of prompts received. The
EMA+Random group also reported fewer stressors,desgere stressors, and less
negative affect than the EMA only group. Particiigain the EMA+ Tailored and
EMA+Random conditions reported less frequent eaahgphol consumption, and
smoking and better sleep quality than those irEtké\ only group. These data suggest
that providing EMI in addition to a stress managetmeatervention can improve the
efficacy of the intervention. In addition, tailogrthe timing of the EMI so that they are
provided when people are in particular need osstreanagement techniques improves
the efficacy of the intervention over randomly deted EMI.

Summary of Tailoring EMIA limitation of previous EMI studies is that the EM
are not necessarily provided to people at spedificgeful times. In addressing this
concern, there have been some limited effortstegnate the assessment and intervention
capacities of palmtop computers. Specifically, ENMit are sensitive EMA reports in the
natural environment can be created. The protoecdidoh an intervention involves

providing individuals with palmtop computers thatipdically signal them to complete
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assessments of their current activities, emotistaes, and behaviors. Based on their
responses, interventions are tailored to the iddiais’ needs at that time and
administered in real time on the palmtop compuibese EMI thus create an interactive
and dynamic intervention strategy for use in evapiife. Trials examining the
acceptability and efficacy of interventions thatarporate the assessment and
intervention capabilities of palmtop computers stik needed. In the present study, both
the content and timing of EMI were tailored basadarticipants’ concurrent EMA
reports.
Applying Ecological Momentary Interventions to Dibered Eating and Body
Dissatisfaction

As has been discussed, EMI have been used asfpaterventions for a variety
of psychological and behavioral health concernsl Eih be most easily applied to the
treatment of symptoms and health behaviors witbrete antecedent states (e.qg.,
cravings or urges prior to [over]eating, substam, self-harm behavior) or events (e.g.,
anxiety provoking situation, stressors, mealtimas)these can serve as “triggers” for the
delivery of time tailored EMI. Several previousdis used EMI to reduce psychological
distress, such as anxiety (Gruber et al., 2001 akinet al., 2003; Newman et al., 1999;
Newman, Kenardy et al., 1997), and to encouragkhieaeating patterns (Agras et al.,
1990; Atienza et al., 2008; Bauer et al., 2003;n8tiret al., 1985, 1992; Robinson et al.,
2006). In the present study, EMI are incorporated an intervention aimed at
addressing unhealthy eating behaviors and psycitalogjstress (e.g., negative affect,
body image dissatisfaction) using cognitive behalitechniques. The following

sections provide an overview of current researchamy image and eating pathology.



18

Body Image Dissatisfaction and Disordered Eatingd&aor

Body image is the picture of our own bodies thatfeven in our mind (Pruzinski
& Cash, 2002). This conceptualization emphasizashibdy image is not about outward
appearance, but is the internal representationiopbysical features. Physical
characteristics do not fully account for body imagethere are many other components
that are important in developing this internal esgantation of the body; namely,
cognitive, affective, and behavioral factors (C&sbeagle, 1997; Thompson, 1996).
Body image dissatisfaction is displeasure with sragpearance (Rosen et al., 1992),
which occurs when there are inconsistencies betwesreptions of one’s actual physical
attributes and those one would like to, or think should possess. There are clear links
between body image dissatisfaction and cognititfective, and behavioral outcomes
that can impact quality of life (Thompson et aR99). Body image dissatisfaction can be
conceptualized using a continuum model, with leegéldisturbance ranging from none to
extreme. Most people fall near the middle, expeimgnmild to moderate distress or
body dissatisfaction. Individuals with higher levelf body image dissatisfaction are
likely to report impairment in social and psychatad functioning, including lower self-
esteem, and greater depression and anxiety (Thongisd., 1999).

Body image dissatisfaction is an important probients own right, but it is also
a critical risk factor for the development of egtpathology (Levine & Smolak, 2006b).
Eating behaviors, similar to body image, can beceptualized on a continuum with
eating disorders (e.g., bulimia nervosa, anoregragsa) at one end and healthy eating
habits at the other (Levine & Smolak, 2006a; ShissCrago, & Estes, 1995; Striegel-

Moore, Silberstein, & Riodin, 1986). Proponentsto$ continuum model argue for the
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necessity of considering eating behaviors thas faditween these two extremes.
Disordered eating behaviors are characterized éyptésence of some symptoms of
eating pathology, such as calorie-restrictive dggtbut in the absence of a diagnosable
eating disorder (e.g., according fDEgnostic and Statistical Manuatiteria; American
Psychiatric Association, 2000). Within this contimu perspective, disordered eating
behaviors (e.qg., restricting intake, binge eatwitgn co-exists with other aspects of
eating disorders such as body dissatisfaction aed@ncern with weight and shape,
which together put a person at risk for develogingating disorder (Levine & Smolak,
2006a).

Body image dissatisfaction is relatively commondollege women in the United
States (Thompson, 1990). Research has suggesteabthda 74% of students gain weight
during their first semester of college (Andersoma@@ro, & Lundgren, 2003), which can
have implications for individuals’ beliefs aboutethbodies. Furthermore, prevalence
studies indicate that, although a minority of cglevomen report clinical eating
disorders, 61% report disordered eating pattern® menerally (Anderson et al., 2003).
This is notable as disturbed eating is stronglyetated with more negative body image,
endorsement of sociocultural thinness norms, anghvand appearance concerns
(Mintz & Betz, 1988). It is evident that college men experience many stressors related
to their bodies, appearance, and food and, asupgtioey experience significant body
image and weight concerns.

Sociocultural Influences on Body Image Dissatisfact
Sociocultural influences play an important roléhie manifestations of body

image dissatisfaction and subsequent pathologyirfee& Smolak, 2006c¢). Western
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societies embrace a thin ideal that values womemhave slender figures and devalues
women who do not meet these standards. Concurseaessments of internalization and
body satisfaction suggest that women who interaahimness norms are less satisfaction
with their bodies (Morry & Staska, 2001). In prosjree studies, Stice and colleagues
(Stice, 2001; Stice & Bearman, 2001) have showhdbeiocultural pressure to be thin
and internalization of these standards in young o associated with body image
dissatisfaction, negative affect, and unhealthinggiatterns (e.g., binge eating, dieting)
nearly a year later.

One influential source of thinness norm messagtégimedia. Correlational and
experimental studies have demonstrated that teexe association between media
exposure, body dissatisfaction, and eating dissygeptomatology. Women who watch
more television and read more magazines reporehigiels of body dissatisfaction and
more eating disorder symptomatology even afterrotimg for BMI (Harrison & Cantor,
1997; Stice et al., 1994). Additional studies haxperimentally manipulated media
exposure to demonstrate a causal relationship eetwiewing images that represent the
thin ideal and subsequent ratings of body imagsatisfaction. The general protocol for
these studies involves presenting women with ima@#sin models and/or control
images, including average size models, plus sizgefspor inanimate objects.
Participants then make ratings of body image d&fsation. Overall, research shows that
women who view thin models subsequently report nboidy dissatisfaction than other
experimental conditions (Posavac, Posavac, & Pasd@®8; Stice & Shaw, 1994). A
meta-analysis of 25 experimental studies that maatied media exposure found that

body image dissatisfaction was greater after viguiin media image than average size
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models, plus size models, or inanimate objectsé&rolLevine, & Murnen, 2002). The
effects were stronger for participants who weready dissatisfied with their bodies and
for younger women. These meta-analytic results ssigpat the mass media (including
television and fashion magazines) promote a thealidf beauty that may lead some
women to feel poorly about their body weight andpsh These correlational and
experimental results thus support the assertiadmtledia exposure may influence
women’s perceptions of themselves, opinions albbmit bodies, and overt behaviors.
Body Image Dissatisfaction in Everyday Life

Most body image research focuses on the constttice drait-level. For instance,
assessments completed in laboratory settings ¢entissuggest that women want to be
thinner and think that they should be thinner (éRgzin & Fallon, 1988). However, there
is limited research exploring body image dissatigfam as it occurs in everyday life. In
the last several years, Cash and his colleaguelmykleCash, & Janda, 2004; Rudiger et
al., 2007) have begun to examine within persoratdity in college women'’s
experience of body image dissatisfaction. In badllises, female college student
participants completed initial trait measures aflysoelated concerns and dissatisfaction.
They then completed the Body Image States ScalegB(Cash et al., 2002), a measure
of body dissatisfaction at a particular point mei. The BISS was completed twice daily
(morning and evening) for six days by calling iatoautomated phone service in one
study (Melnyk et al., 2004), and once daily fordeys via a secure website in another
(Rudiger et al., 2007). The mean and variabilitgridard deviation) of all the BISS
scores were calculated. Based on correlationsifand state measures, variation in

BISS scores was unrelated to trait body image ewialo, suggesting that these two
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constructs are distinct. These studies also shomadvomen reporting more body image
cognitive distortions, perfectionistic self-presaidn, body image investment, and eating
attitudes evaluate their bodies more negativelyiacansistently (i.e., level of
positive/negative evaluation changes more frequentl

As Cash and his colleagues note, there is a panicigsearch assessing body
image and variability in body dissatisfaction ireexday life, despite potentially
important clinical and conceptual implications otable body image states. These two
studies move beyond single-assessment trait bodgerhy measuring day-to-day
dissatisfaction using telephones and the intel#tough these studies assess body
image outside of the laboratory and provide evidehat state body dissatisfaction is
important to consider, they are limited to 1-2 assgents per day and participants must
plan to complete the daily assessments at fixedgsifhhis is a concern because
participants may adjust their activities in antatipn of the specific times when they are
expected to complete an assessment. For exampleaitticipant expects to be at a social
gathering at the time of the scheduled assessimeit; she may leave or move to
another location before completing the assessmamitattend the social gathering all
together. By adjusting their lives in anticipatioihassessments, it is unclear if the reports
actually reflect processes that typically occueweryday life. As was discussed
previously, one of the benefits of EMA is thatlibas for participants to be signaled via
mobile electronic devices, such as palmtop compugerd they can complete the
assessments as they go about their daily lives.

To more carefully examine this issue, one studyl A to assess women’s

body image dissatisfaction in the real world (Her2006; Heron & Smyth, in
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preparation). The primary goal of this study wadetermine whether reports of body
image dissatisfaction reliably vary in everydag lénd if so, to identify contextual cues
associated with women’s experience of body imagsatisfaction. Undergraduate
college womenr(=63) completed five daily assessments (includingsuees of body
dissatisfaction, eating, exercise, social contaetlia exposure, and negative mood) on
palmtop computers for one week. Results suggestgdvwomen reported greater body
image dissatisfaction after eating, while watchtelgvision, and when reporting
depressed and/or anxious mood. They reported tebsdissatisfaction after exercising
and there was no significant relationship betwesas contact and body image
dissatisfaction. Overall, these findings suggest tontextual factors can influence
women’s everyday experience of body dissatisfactimh identified specific contextual
factors that could make women more likely to beceoned about their bodies. Coupled
with the previously discussed research on EMI,dhesults suggest that interventions
tailored to specific contextual factors in the matenvironment may enhance treatments
for body image and disordered eating concernsidrfdllowing section, existing
treatments for body image and eating concernsiaceissed further.
Treatment Approaches for Body Image Dissatisfacioth Eating Concerns
Psychological treatments (e.g., cognitive behathierapies) for a variety of
disorders focus on changing maladaptive self-lsehbeid emotional responses (e.g.,
Linehan, 1993), and therapies for body image asdrdered eating concerns are no
exception. Treatments for body image dissatisfadfi@ash, 1997; Cash & Pruzinski,
2002) explicitly focus on the role of discrepantipoelated beliefs and emotional

instability in maintaining maladaptive thoughts d&haviors. These treatments adopt a
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cognitive behavioral approach to help patients wstdad the relationship between their
thoughts, feelings, and behaviors so that theybegm to target and correct maladaptive
appearance-related beliefs and behaviors. Thesevémtions emphasize the importance
of psychoeducation, cognitive restructuring, setfrmoring and behavior modification
(Cash, 1997; Stice & Presnell, 2007; Thompson.efi8b9). Therapies for bulimia
nervosa (Fairburn, Cooper, & Safran, 2003; Wondert al., 2000) similarly focus on
body-related beliefs and emotional instability inimaining maladaptive behaviors. For
example, integrative cognitive-affective therapyeanerging treatment for bulimic
behaviors, includes treatment modules (e.g., selfitaring, cognitive restructuring) that
can be administered on palmtop computers to helprga generalize therapy skills to
their daily lives (Wonderlich et al., 2000).

Interventions designed to reduce disordered edgmgviors and body image
dissatisfaction in women have been created foriatyeof people (e.g., elementary
though college students) to be administered irouarsettings (e.g., schools,
community). In a meta-analysis, Stice and Shaw4286und that there are several
promising programs that decrease eating patholodyiak factors (e.g., body
dissatisfaction) for disordered eating. The mostessful programs appeared to be those
developed for women who already report body distattion (i.e., are “at risk” for
developing an eating disorder), used interactiaquols (i.e., not only didactics),
included multiple sessions, were presented onlydmen, and for individuals 15 years
old or older.

Given evidence that eating pathology is strongflpenced by sociocultural

factors (Levine & Smolak, 2006b), many cognitivéaéeoral interventions draw from
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Social Cognitive Theory [SCT] to elicit behaviorarige (Bandura, 1986). SCT is the
underlying theoretical framework for many body ireatissatisfaction and disordered
eating interventions and prevention programs (Le@rSmolak, 2006d), including the
intervention used in the present study, which wasely based on SCT (Franko et al.,
2005). SCT focuses on the ways individuals’ knogksdexpectations, emotions, and
behaviors are shaped by the physical, social, altdral environment (Bandura, 1986).
Two key components of SCT that influence behaviange are improvements in self-
regulation and self-efficacy (Levine & Smolak, 2AD6The intervention used in this
study promotes strategies for coping with dysphorod, regulating behavior, and
improving self-efficacy for behavior change. Emati@gulation is taught by helping
women to identify negative emotions (e.g., sadr@sger) in themselves and others, and
generating adaptive coping strategies. Self-efficaprovements are sought by teaching
women to challenge beliefs and automatic thoughdsitabody shape/weight, and
conducting behavioral exercises designed to redaobealthy dietary patterns (e.qg.,
restraint, overeating). These treatment strategeslerived from SCT goals (Levine &
Smolak, 2006d) and it is expected that such intgree will change individuals’ ability

to regulate negative emotions and improve seltatly, thus reducing disordered eating
behaviors, attitudes, and beliefs about one’s glaysippearance.

Most SCT-based interventions fail to explicitly aess individuals’ thoughts and
emotions as they occur in their everyday lives.o&al component of the present study is
that the manner in which the interventions areveedid also draws from SCT. One of the
key change processes posited by SCT is that ingagdnust have not only strategies for

change (provided by the intervention), but alsortteans to guide one’s self through the
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necessary steps to make those changes. By proiditigo women in their everyday
lives, they receive additional support to help iempént the changes introduced during
the initial intervention.
The Present Study

The present research study integrates the assesanteimtervention capabilities
of palmtop computers to create ecologically sevesiEMI to enhance a standard CD-
ROM-based intervention for disordered eating andlybmage concerns in college
women. A diagram of the study procedures can bedao Figure 1. Undergraduate
women reporting disordered eating behaviors werdamly assigned to one of three
experimental conditions: (1) attention control; (Z)-ROM intervention (CD); (3) CD-
ROM intervention plus EMI (CD+EMI). This study waamed for participants as a
study of college students’ daily experiences, tifies, and psychological and physical
health and well-being. Participants in all condisacompleted EMA on palmtop
computers one week before and one week after taszantion phase of the study. At the
start of the intervention phase, the CD and CD+EbdHditions received the CD-ROM
and the attention control condition reviewed videslated to college adjustment and
academic issues on a computer (in an effort to rologely match groups for attention
and treatment contact). After reviewing the CD antecol videos, all participants
completed one week of EMA and EMI were administeredhe palmtop computers to
the CD+EMI group based on individuals’ concurreMAresponses. EMI consisted of
brief messages describing and reminding parti¢goemuse treatment techniques
introduced during the CD intervention. The EMI wbeeprovided when participants

report three specific experiences (eating, medsure, negative mood) via EMA, as
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women are more vulnerable to body image dissatisfain these situations (Heron,
2006; Heron & Smyth, in preparation). All particiga completed a 2-month follow-up
assessment of disordered eating, body image difszton, and psychological well-
being.

One criticism of EMA is that multiple assessmenggy/rimcrease participant
reactivity to internal or external cues. It is @dnle that frequent real-time assessment
may change people’s natural environment by introdpucues that could alter social,
psychological, and behavioral aspects of theirslifiee., reactivity), and thus not
necessarily accurately reflect real-world procesBes example, it is possible that
multiple daily assessments regarding body concafifest disordered eating behaviors,
attitudes, and body dissatisfaction. This issuebieas tested empirically (Heron, 2006).
In the previously described research study examioallege women’s body image
dissatisfaction using EMA, participants completaiodratory measures of disordered
eating, body dissatisfaction, and thinness norerinalization before and after
completing one week of EMA. Findings suggesteddlezre no changes in women’s
attitudes or behaviors regarding eating concenws] festriction, or body weight
concerns, body dissatisfaction, or thinness notermalization before and after
completing the EMA. These data can be taken taatdithat, although EMA may
appear similar to self-monitoring (and thus coudgrdbeneficial effects), there is no
evidence for reactivity (either improvement or wast®g) in response to EMA
monitoring. These findings are consistent with ostadies suggesting that EMA is not
reactive in eating disorder populations (le Graegal., 2002; Stein & Corte, 2003).

Taken together, these data indicate that EMA mangcalone can serve as an attention-



28

matched control group, as is being done in thegotestudy. However, in this study we
also empirically tested for potential measuremeacttivity to EMA as well.
Research Aims and Hypotheses

The primary goal of this study was to evaluateféasibility, acceptability, and
efficacy of a palmtop computer-based EMI for supmating a disordered eating
intervention for college women. In addition, sevengloratory research aims were
examined secondary to this goal. Each of the reseams and specific hypotheses are
outlined below.
Research Aim 1. To determine the feasibility armeptability of the CD-ROM
intervention and palmtop computer-administered Eddicollege women.

Hypothesis 1aParticipants will show content-specific knowledgen based on
the type of computerized materials reviewed (C@rvention vs. control videos).

Hypothesis 1bParticipants will be compliant with the EMA protdccompleting
at least 70% of the momentary assessments.

Hypothesis 1cCollege women will find the technology-based inextron
acceptable, as measured by program satisfactimgsat
Research Aim 2. To determine if providing timeetatl EMI (CD+EMI) lead to greater
and more sustained treatment gains than a shont-iaetervention program (CD) or an
attention-matched control condition.

Hypothesis 2aCollege women’s body dissatisfaction and disordeaing
behaviors will not be reactive to the EMA protocol.

Hypothesis 2bCollege women receiving the CD intervention (CIDKEMI)

will show improvements in body dissatisfaction alsbrdered eating immediately after
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completing the intervention as compared to patieip viewing videos (control group).

Hypothesis 2cCollege women receiving tailored EMI (CD+EMI) widhow the
greatest reduction in body image dissatisfactiahdisordered eating behaviors,
followed by those receiving only a short-term intation and those in the control
condition.

Hypothesis 2dCollege women receiving tailored EMI (CD+EMI) wilhow
treatment gains to a greater extent at the 2-mifitw-up assessment than those
individuals who do not receive EMI (CD, control).

Research Aim 3 (exploratory). To examine healttdybmage and eating behavior self-
efficacy and emotion regulation as potential vakesbmediating the treatment effects.
Research Aim 4 (exploratory). To identify charaistiezs of EMI use and the extent to
which these are associated with treatment gains.

Hypothesis 4aln an exploratory fashion, descriptive statisbosthe frequency
and content of EMI participants received will beeined.

Hypothesis 4bin an exploratory fashion, the effect of EMI freqag and EMI
content on treatment outcome will be examined anveorgen in the CD+EMI group.

Methods
Participants

Undergraduate women were recruited to participagenesearch study regarding
daily experiences and life in college. Participamése recruited to complete the initial
screening questionnaires using on-campus flyersatide postings, and through the
Introductory Psychology subject pool. Interesteliege women were directed to a

website where they provided consent for the scrggpiocedures, and then completed
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demographic information and a battery of questioesaThe questionnaires included
measures of college adjustment, mood, stress, eaithtbehaviors, in addition to the
target screening measures (Eating Disorder ExamimatQuestionnaire [EDE-Q] and
Body Shape Questionnaire [BSQ]). A range of questiires assessing a variety of
aspects of college student life were included gteoto be consistent with the framing of
the study as one regarding college life. The study broadly framed and these
additional questionnaires were included for twasoee. First, one-third of the
participants were randomized to the attention @bmiondition and reviewed videos that
addressed general college student issues (e.germ@asuccess, roommate and peer
relationships, etc.; these materials will be disedsin greater detail below). The broad
description of this study and the inclusion of dimaires assessing issues addressed in
these videos (e.g., stress, college adjustmeidjyadl for the study to be framed in a
consistent way that made sense for all participdrite second reason for the inclusion of
additional questionnaires was to reduce demandctaistics. Although demand is a
concern in all interventions, it could have begpeeglly problematic in this study
because participants received frequent cues (viA)ENout their participation in this
study and, thus, may have experienced greater detoaespond in the “correct” way
(i.e., report they are getting better). This walikély be more of a concern if the framing
was less broad (e.g., participants were told tlais adisordered eating intervention) and
EMA and questionnaire items focused solely on gdtiehavior and body image, as the
“correct” responses would be more readily appatdsing a broader study framing
allowed for the true purpose of the study to bekmdssomewhat reducing concerns that

demand characteristics could drive any signifi¢egatment effects.
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Undergraduate women with an average EDE-Q sco&D>ghd/or a total BSQ
score >110, did not report current diagnosis attnent for an eating disorder, who were
between the ages of 18 and 24, and who agreeddoritacted about additional studies
were eligible to participate. These screening Gateere used in order to identify
students with disordered eating behaviors (butoatent clinical disorders), as research
suggests body image dissatisfaction and disordeaidg interventions are most useful
when targeted to at-risk women (Stice & Shaw, 2004 research evidence for using
these cutoffs is provided in the following secti@ider students were excluded because
the CD-ROM and control video materials are desigoedindergraduate college students
in their late teens and early twenties.

Figure 2 contains detailed information regardingrugment and attrition rates.
Seven hundred ninety-five women completed the erdissessment. Of these, 37%
(n=296) met inclusion criteria. These individuals weoatacted via email, provided with
a more detailed description of the study (e.g.egarstudy activities, frequency of
appointments, duration of study), and instructedaatact the researcher via email or
telephone with questions or if interested in pgrtiing. Of the eligible women, 48%
(n=141) did not respond to two e-mail contact atterbgtthe researcher (sent to the e-
mail address where the participant indicated shi#ddee contacted for information
regarding additional studies). Eight percent ajible women i(=24) responded to the e-
mail contact, but indicated they were not inter@steparticipating. Forty-four percent of
eligible women 1(=131) enrolled in the study. Once enrolled, attnittates were very
low. After beginning the study, two participants5®) dropped out before beginning the

intervention, citing time constraints. Two partigigs randomly assigned to the CD+EMI
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condition did not receive any EMI because theyrdpbrt behaviors or moods that would
prompt EMI (refer to the following section title@EMA Triggers for Providing EMI” for
details regarding the EMI triggers). Thus, theshvilduals continued their participation,
but did not receive the intervention as randombigreed (i.e., they effectively were
treated as participants in the CD condition). Twdiional participants (1.5%) were lost
to follow-up; they completed the intervention, blid not respond to requests to complete
the two-month follow-up assessment. The handlingissing data due to attrition is
discussed in the Results section.
Measures and Assessments

All of the questionnaires were administered ol@guter via a secure and
confidential website. Individual identification niners were assigned to ensure
confidentiality. Each assessment measure is desthblow. Table 1 provides an
overview of the purpose and timing of the questares. Both

Eating Disorder Examination-QuestionnaifieDE-Q; Fairburn & Beglin, 1994)
is a self-report version of the Eating Disorder ik@ation interview (Cooper &
Fairburn, 1987). The EDE-Q focuses on the behalvaord attitudinal aspects of
disordered eating including restraint, shape canesating concern, and weight concern.
Twenty-two items measure disordered eating behawnd attitudes on a 0 to 6 scale
(sample item: Have you tried to follow definiteealregarding your eating in order to
influence your shape or weight; for example, aalimit, a set amount of food, or
rules about what or when you should eat?; see Appénfor full scale). Higher scores
are interpreted as greater disordered eating behawe EDE-Q is considered an

acceptable alternative to the interview methodol@jsick & Wilson, 1996). Cronbach
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alphas for EDE-Q subscales range from .78-.93. Wa&ek test-retest reliabilities for the
subscales are all adequate (.81-.94). Correlabetween the questionnaire and interview
formats of this measure range from .79 to .81Herdubscales, suggesting concurrent
validity (Luce & Crowther, 1999). The EDE-Q was dde screen participants for study
eligibility. Research suggests that a total EDEecQrs of 2.3 (computed as the average of
the 22 item ratings on 0O to 6 scale) most appragyiadentified women with potentially
problematic disordered eating behaviors and aggy®lond et al., 2004b). In the present
study, participants scoring 2.3 or higher on thaltBDE-Q score were thus eligible to
participate. The EDE-Q was also used as a primatgome in this study and was
administered at the beginning (i.e., screening)emdi(i.e., 2-month follow-up) of the
study. It was not administered on a weekly basiduhe intervention because it
inquired about thoughts, feelings, and behaviorsdithe previous four week (see
Appendix A).

Body Shape Questionnai(BSQ; Cooper et al., 1987) is a 34-item self-répor
guestionnaire used to evaluate fear of putting eight, feelings of low self-esteem
because of one’s appearance, desire to lose waigthtyody dissatisfaction (sample
item: Have you noticed the shape of other womenfalhthat your own shape compared
unfavorably?; see Appendix B for full scale). Higeores are interpreted as greater
body dissatisfaction. The BSQ has high internabktsiancy (Cronbach alpha=.97), test-
retest reliability (=.88), and concurrent validity<.66) with other measures of body
dissatisfaction (Rosen et al., 1996). The BSQ &s @sed to screen participants for
study eligibility. A total BSQ score of 110 (compdtas the sum of the 34 items rated on

a 1 to 6 scale) has been used to identify womeslkator developing eating disorders
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(Zabinski et al., 2001). This score is one standi@rdation above the mean BSQ score
for college women and one standard deviation bét@wmean for probable cases of
bulimia (Cooper et al., 1987), suggesting it istifging women at risk for eating
pathology. In the present study, potential paréioig scoring 110 or higher on the BSQ
were eligible to participate. The BSQ was also wsed primary outcome measure in this
study and was only administered at the start addoéthe study because, as with the
EDE-Q, it asks about body-related thoughts andrfgelduring the previous month (see
Appendix B).

Contour Drawing Rating ScaliDRS; Thompson & Gray, 1995) includes nine
female figure line drawings of increasing size.tiegrants select the figures that
resemble their actual figure, how they would ide&Ke to look, and how they think they
should look (see Appendix C for full scale). A diegzancy score (actual minus ideal) is
calculated and interpreted as a measure of boggtisfaction (Fallon & Rozin, 1985;
Rozin & Fallon, 1988; Thompson et al., 1999). laardiscrepancy scores are interpreted
as a greater desire to be thinner or beliefs onaldibe thinner; a score of zero suggests
no body discrepancy. In college women the two-wedikbilities body image
discrepancy were .82 (Heron, 2006) and discrepaocses converge with digital
manipulation techniques<.74) (Rowe et al., 2005). The CDRS was a secondary
outcome measure in this study and was used tosasBasges in body discrepancies on a
weekly basis during the intervention.

Body Image Quality of Life Invento(BIQOL; Cash & Fleming, 2002) quantifies
how body image experiences affect life domaindutiog sense of self, social

functioning, emotional well-being, eating, exer¢iaed grooming (sample item: How
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much your feelings about your appearance affect giay-to-day emotions?; see
Appendix D for full scale). Larger positive scoagg interpreted as body image having a
more positive impact on quality of life and largexgative scores indicated a more
negative effect of body image on quality of lifes@ore of zero suggests a neutral effect
of body image on quality of life. The BIQOL is imt&ally consistent (Cronbach
alpha=.95), has adequate two-week test-retesbildya(r=.79), converges with body
satisfaction1=.66) and diverges with body image dissatisfactien.20) and BMI (=-
.21) (Cash & Fleming, 2002). The BIQOL was a seemyp@dutcome measure in this
study and was used to assess body-related quélifg on a weekly basis during the
intervention.

Sociocultural Attitudes Towards Appearance Quesiaine-3(SATAQ);
Thompson et al., 2004) assesses the extent to widoken are aware of sociocultural
thinness norms, experience pressure related todppearance, and have internalized
appearance standards (sample item: | would likéady to look like the models who
appear in magazines; see Appendix E for full scéleher scores suggest greater
awareness and internalization of appearance st@gdartwo samples of college women,
Cronbach’s alphas for the measure were .94-.96r(ipison et al., 2004). The SATAQ
converges with measures of thinness norm interat#iz ¢(=.51), drive for thinness
(r=.54), and body dissatisfaction=(.32; Thompson et al., 2004). The SATAQ was a
secondary outcome measure in this study and aslsgiseess-norm internalization
weekly during the intervention phase of the study.

Difficulties in Emotion Regulation ScalBERS; Gratz & Roemer, 2004) assesses

problems with emotional awareness, acceptancelatmuy and clarity, and impulse
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control. Respondents rate items (sample item: ée&pce my emotions as
overwhelming and out of control) on a 5-point sqakealmost never, 5=almost always).
Higher scores represent poorer emotion regulatdis.sin college students Cronbach
alpha was .93, and the DERS converged with expalevoidancerE .60) and
diverged from emotional expressivity (r=-.23; Gr&Roemer, 2004). In order to reduce
participant burden, the original 36-item questiareavas reduced to 18 items. Items
with the highest factor loadings were selectedrfolusion in this revised measure (Gratz
& Roemer, 2004; see Appendix F for revised scéteqnalyses, the DERS was included
to test emotion regulation as an exploratory mediat treatment effects.

Eating Disorder Recovery Self-Efficacy Questiona@fDRSEQ); Pinto et al.,
2006) is a self-report measure of self-efficacydating and body image related
constructs. The EDRSEQ contains two internally stast subscales: normative eating
self-efficacy (sample item: | can eat a meal withtbinking about how many calories
I’'m consuming; Cronbach alpha=.97) and body imagkeesficacy (sample item: | can
accept my “figure flaws”; Cronbach alpha=.95). Hglscores represent greater self-
efficacy. Convergent validity for the EDRSEQ wasndastrated with significant
negative correlations with drive for thinness{.71), body dissatisfactiom<.61), and
cognitive restraintr€.66; Pinto et al., 2006). To reduce burden, thgimal 23-item
guestionnaire was revised to include 10 itemsvlese selected based on previously
reported factor loadings and applicability to tmegent sample (i.e., women with
subclinical eating disorders; Pinto et al., 20@®e Appendix G for the revised scale. In
analyses, the EDRSEQ was included to test heatily bmage and eating behavior self-

efficacy as an exploratory potential mediator ehtment effects.
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Knowledge Test customized questionnaire to assess participantsiviedge
before and after reviewing the intervention andtmdmaterials on the computer was
developed for this study. The Syracuse Universig hpproved this questionnaire
development pilot study. This questionnaire was etextl after the knowledge
guestionnaire developed in conjunction with Boed, Mood, and Attitud€D-ROM
intervention (Franko et al., 2005). Questions samith difficulty and style were added to
match the content of the materials presented todh&ol videos, yielding a total of 40
multiple-choice items. This measure was administéne62 female undergraduate
students via an internet survey to reduce the mtalber of questionnaire items and
ensure that the measure was sufficiently diffidBdsed on participants’ responses, items
that less than 50% of participants answered cdyr@a., “difficult” items) were
reviewed for importance and content validity. Tweitéms (10 testing knowledge gain
from the intervention CD and 10 testing knowledgenf the control videos) were
identified to create a revised knowledge measudetlagse items were reviewed to ensure
that each subscale had a similar level of difficulthe revised 20-item measure was
piloted with an additional 21 female college studdsee Appendix H). On the items
contained in the revised measure, participantserptliot study correctly answered a total
of 2.90 out of 10 on the intervention content sabs@&D=1.73) and a total of 3.57 out of
10 on the control video content subsc&82.18). This suggested that the knowledge
measure was sufficiently difficult and “ceiling eéts” would likely not be encountered
after the intervention or control materials weregamted. In the present study this
measure was framed as an assessment of the tyfferofiation that college students

know about college life, health, and well-beingu$hall participants completed the full
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20-item measure (with both intervention and conteahs) so that differential knowledge
gain could be examined.

Body Mass IndefBMI). Height and weight were measured by the redea at
the participants’ first visit to the research offiand used to calculate BMI. BMI is a
measure of relative weight based on height, acdngputed by dividing weight in
kilograms by the square of height in meters. A B&&k than 18.5 is considered
underweight, 18.5-24.9 is normal weight, 25.0-29.8verweight, 30.0-39.9 is obese,
and over 40.0 is morbidly obese (Bray & Gray, 198l was used to provide
descriptive information about the sample and astarial moderator of treatment
outcome.

Demographics and Background QuestionnaiRarticipants provided information
regarding age, race/ethnicity, relationship stdtusig arrangement, sorority
membership, and mental health treatment (see App&ndemographic and
background information was used to describe thepkam

Treatment Acceptability and Satisfaction Questiara measure was created
to access the acceptability of, and participardgsstaction with, the various intervention
components, including the computer interventiodd AEEMI (where applicable), and
the overall study experience. All satisfactionimgi were made using a seven-point scale
(O=not at all, 3=moderately, 6=very much). For tbenputerized materials (CD-ROM or
videos), participants rated the extent to whicly tigoyed the materials, found them
helpful, would recommend them to a friend, werésfiat with the content, and were
satisfied with the quality of the materials. Foe fralmtop computer assessment, women

rated how much they enjoyed completing the survayd,satisfaction with the content
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and quality of the surveys. Women in the CD+EMIdition also rated their satisfaction
with various aspects of the EMI, including how Helghe EMI were, and satisfaction
with the EMI content and frequency. Satisfactiothvaverall study experience was
assessed by asking participants the extent to vihahenjoyed participating in the
study, found it helpful, would recommend participatto a friend, and were generally
satisfied with the study experience. This informatwas used to describe women'’s
acceptance of, and satisfaction with, the inteieentomponents.

Supplemental QuestionnairgSiven the study was framed as being about various
aspects of college life and experiences to minirdem@and characteristics, at all
assessment points participants also complete detbea questionnaires about their
mental and physical health and college experieimcaddition to those described above.
These questionnaires included measures of sti@sa) support, depression, college
adjustment, family life, self-esteem, personaliative, and health behaviors (e.qg.,
smoking, sleep, etc.). These questionnaires weraseal for the purposes of the present
study.

Computerized Treatment Materials

CD-ROM Intervention. Food, Mood, and Attitudea CD-ROM-based
intervention designed to decrease body image difsetion and disordered eating in
college women (Franko et al., 2005). It is the aypirically supported CD that uses
evidence-based prevention techniques (e.g., cognigframing, behavioral changes) and
multimedia technology to deliver information on hieya exercise, nutrition, self-esteem
and body image. At the start of the interventitwe, participant is asked to be a “peer

counselor” on a virtual college campus. The usertieduced to three women, Jen (who
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has medical issues related to her weight), Kate (&lan athlete who overeats and over-
exercises) and Naomi (who is depressed and birtggaal navigates through
scrapbooks that each of the three women has caripiléescribe their experiences.
When developing the content of the CD, the autkgmicitly drew from a
“disease-specific social cognition theory, whicbudses on eliminating risk factors” for
eating disorders by using “various agents of saofélence (e.g., peers) to transmit
information, teach skills, and increase knowledgaifko et al., 2005, p. 568). Each
scrapbook provides psychoeducational material atiditees aimed at improving
emotional self-awareness and regulation, and atiguidividuals to develop and
practice skills necessary to challenge automatiaghts and identify and challenge the
resulting behaviors. Consistent with the objectiweSCT, the goal of the CD is to
improve emotional self-awareness and regulatiamtify and challenge beliefs and
automatic thoughts about shape and weight, andigedmehavioral exercises designed to
reduce unhealthy dietary patterns (e.g., restraugreating), thus improving self-
efficacy. In an RCT women who completed the CD-R@dorted significantly less
overeating and excessive exercise behaviors. Watrgsk for developing an eating
disorder improved to a greater extant than low-nskviduals (Franko et al., 2005).
Control VideosParticipants in the control condition viewed videosa
computer. The videos contained information regaydinvide variety of social (e.g., peer
relationships, roommates), academic (e.g., classecess), and personal issues (e.g.,
finances) relevant to college students. These gid@bnot mention any issues related to
healthy eating or body image. Similar to the CD-R®R&&rvention, the videos included

current college students discussing issues theydfaccollege and tips for dealing with
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these concerns. The videos were didactic in nandedid not include any interactive
components. The videos were professionally prodacedare commercially available
(Baer, 2007). The videos took approximately twarsdo view, which was equivalent to
the time needed to review the CD, therefore atterggb match the groups on time,
attention, and expectations.

Ecological Momentary Assessment and Interventions

Palmtop computerg?alm Z22 and m105 handheld computers (Palm Ina¢ we
used for the EMA data collection and delivery of EVhese devices have 160x160 pixel
LCD display screens and use the PalnP ©perating system. All of the customized
surveys were downloaded onto these palmtop congatet participants were able to
complete surveys directly on the display screengian included stylus.

Customized EMA Survel¥MA surveys were developed using Satellite Forms
MobileApp Designer (Intellisync Corporation, 20@&4)d were downloaded to the
palmtop computers. The survey was completed fimedidaily (at semi-random
intervals) based on a signal-contingent assesspnettdicol. At each assessment, items
regarding current location, activity, social intefan, stress, exercise, eating behaviors,
media exposure, and mood were measured. See Appkfatithe items in the
customized EMA survey.

Conceptual Model for Delivering EMEMI were delivered via palmtop
computers based on responses to the EMA survey.vigvt administered when women
report dysphoric mood, specific eating behaviorsnedia exposure. Previous EMA
research with college women (Heron, 2006), andareberegarding eating disorder risk

factors (Groesz et al., 2002; Jacobi et al., 20@4jne & Smolak, 2006c) suggest that
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these events and experiences are associated witlen® body image dissatisfaction.
Several different models have been proposed tdifgehe links between psychosocial
factors, body dissatisfaction, eating behaviorg, thie development of clinical eating
disorders (Keery, van den Berg, & Thompson, 200i4e$S2001). Yet there is ongoing
debate about which specific psychosocial factoesr@wst important and how these
factors interact with one another (see Keery ¢28l04). In general, these models are
based on cross sectional or longitudinal data taken relatively long periods (e.g.,
every 6 months); the models identify either dire#l or bi-directional relationships
between psychosocial factors (e.g., psychologigattioning, pressure to be thin from
the media, internalization of thinness standartts) and body dissatisfaction and suggest
that body dissatisfaction results in disorderethgatehaviors (e.g., restricting, dieting,
bulimic symptoms). Despite data in support of thaselels, it is as of yet unclear
whether these processes operate in the same fasition individuals at the momentary
level. Within individuals, it is reasonable to egpthat after engaging in disordered
eating behaviors (e.g., binging), women might eiguere dysphoric mood (e.qg., feel
guilty, angry, ashamed), which in turn could inee&ody dissatisfaction. In fact, EMA
data from bulimic patients suggests that immedyadéier a binge episode, women do
experience dysphoric mood, which slowly subsidesr tive next 2-8 hours (Smyth et al.,
2007). In this way, the relationships between #etdrs associated with the onset of
eating disorders at the global level between imlligls may be somewhat different from
those operating at the momentary level within irdlrals. In particular, the momentary
ebb and flow of affect, cognitions, and behavioes/mproduce more transactional

relationships (i.e., bi- or multi-directionalitydn is observed in studies conducted over
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longer periods of time (and/or between individuals)

In the present study, we were targeting the reiatigps between psychosocial
factors, body dissatisfaction, and eating behawabthemomentaryevel. As noted, there
is very limited evidence indicating how these Vialés are related within individuals at
specific moments. There is some data from EMA siduggesting women report more
dysphoric mood (high negative affect, depressioriedy, stress) prior to engaging in
disordered eating behaviors (e.g., binge eatinGrénge et al., 2001; Smyth et al., 2007)
and when experiencing real-time body dissatisfactiteron, 2006). There is also
evidence (via EMA) that at specific moments whealthgy young women were watching
television, they reported greater body dissatigfadihan when they were not watching
television (Heron, 2006).

Based on these limited findings the conceptual mpesented in Figure 3 was
developed to guide the identification of the EMg@ers. This model represents the
dynamic associations between media exposure, dyigpbody dissatisfaction and
disordered eating, as they may occur at specifimemiswithin individuals. Given this
model, limited previous empirical evidence, andebetent of the CD intervention, the
three events or experiences that were identifiatseoas “triggers” for the administration
of an EMI are high dysphoria, disordered eatingalvedrs, and media exposure (all
assessed in the moment). As is illustrated in E@yit seems likely that many other
factors also influence the real-time experiencbanfy dissatisfaction and these are
important issues that remain to be addressed umduesearch.

EMA Triggers for Providing EMIAppendix K includes the specific EMA

guestions and criteria that were use to identifgmthe situations or experiences occur.
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These threshold criteria for triggering EMI weregetenined based on previous EMA
research of body image in college women (Heron6200hese previous data were used
to estimate the expected frequency of each “triggeent, so as to ensure that the trigger
criteria would allow for sufficient EMI to be praded, but would also continue to be
tailoring the EMI to specific emotional, behavigrahd contextual factors (i.e., EMI
would not be provided after every EMA report). Argaete description of the analyses
conducted to identify trigger thresholds can bentbin Appendix L.

EMI Delivery MethodsParticipants received only one theoretically sel@d&MI
for each reporting moment, even if multiple targenditions were reported (e.g., high
negative mood and disordered eating). This was ttoagoid “overloading” participants
with too many EMI at one moment, and has the furtiemefit of limiting participant
burden and the amount of differential (virtual) taoot between groups. Given that all the
target situations are associated with the expegiengreater body image dissatisfaction
(Heron, 2006; le Grange et al., 2001; Smyth e&l07), provision of any of the EMI
could benefit participants. A hierarchy of the tisd@a importance of each of these EMI
components was developed based on effect sizededpo relevant meta-analyses to
determine which EMI to provide in cases where nibam one event or situation was
reported. In a meta-analyses of risk factors ferdbvelopment of eating disorders in
longitudinal studies, Jacobi and colleagues (2@@etified unhealthy eating behaviors
(such as restricting) as a strong predictor ofdtteelopment of eating disorders (Cohen’s
ds>.80), and found mixed results for the importaofceegative emotions (e.g.,
depression, anxiety). In another meta-analysise&rand colleagues (2002) examined

the effect of viewing thin models on subsequentiaidsatisfaction and found a medium
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effect @=.50) for college-age women. Given these findingsen a participant reported
more than one trigger situation, she received tleeEEMI associated with the situation
that has the strongest empirical support. For exanfga woman reported both
problematic eating and watching television, theteohof the EMI was tailored to
address the eating behaviors, as the eating besdaoe been reliably associated with
larger effect sizes as a risk factor. Figure 4 gtes a flow chart detailing this process.

Participants received the EMI message immediat#lgviing completion of the
survey. When participants did not report any ofdheve situations or behaviors, they
did not receive any EMI at that time (see Figurel4e interventions are thus
ideographically tailored to moments when the indiinal needs them, and this process is
fully automated in real-time (i.e., these “decigbare made by the palmtop computer).
The customized application used to administer & Eurveys on the palmtop
computers automatically tracked EMI frequency, diteation or behavior that triggered
the EMI (and thus, the content of the EMI), anddh& and time each EMI was
delivered.

EMI Message ContenEMI messages were developed to address threamgrim
concerns associated with body dissatisfaction, hadigordered eating behaviors, media
exposure, and dysphoric mood/stress. Within eathesfe categories, the content of the
CD-ROM (Food, Mood, and Attitugevas reviewed to identify the primary clinical ¢pa
of the intervention. Based on these treatment gtadscontent of the EMI was developed
by extracting the clinically relevant messages ftbemCD-ROM intervention. The
content was then compared to cognitive-behaviogakient manuals for issues related

to body dissatisfaction and mood (Cash, 1997; Gresyer & Padesky, 1995) to ensure
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its relevance and importance in treatment. The &1d,as a result the EMI, address both
cognitive (e.g., adjusting cognitive distortiongdébehavioral (e.g., identifying and
changing problematic behaviors) aspects of bodgehssatisfaction and disordered
eating behaviors. The EMI address issues of emalt@mareness, self-regulation, and
improving self-efficacy for engaging in healthy tlghts and behaviors (all of which are
derived from SCT). The EMI consist of a 2-3 senter@minders of a topic covered in
the CD. Eight EMI were generated for each of tiree categories (i.e., disordered
eating behavior, media exposure, dysphoric moa¥/s}rso that the likelihood of
participants receiving the same EMI multiple timesuld be minimized. Within each
category the order of the EMI was arranged suchttiwse EMI with the most clinically
important content (as determined by the CD-ROM &helvant treatment manuals) was
presented first. Appendix M contains a list of goals, content, and order of all EMI.
Procedures

The Syracuse University Institutional Review BoiRB] approved the present
study. A diagram of the study procedures and payswredule can be found in Figure 1.
All eligible and interested participants were salled for a 1-hour appointment,
provided informed consent and were randomizedaoks of six to an experimental
condition. At computers separated by dividers fivgey, participants individually
completed assessment measures (see Table 1) cAftgrleting the questionnaires each
participant individually had her height and weighasured in a private room so BMI
could be calculated. All participants were theinid in how to use the palmtop
computer and EMA survey and completed the survianés daily for the following

week. The palmtop computer provided auditory prantygtween 9:00 am and 10:00 pm
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at semi-random times; participants were unawatbeeéxact alarm times in advance.
The 13 hours of possible assessment time each dayliwided into five equal time
segments (one for each signal) and the alarm aetatra randomly selected time within
the time period. This method ensured that assedsmefiiciently sampled times across
the day, yet were not easily anticipated by paénts (e.g., Stone & Shiffman, 2002).
Participants returned to the research office after week to return the palmtop
computers and completed a brief assessment omthputer (see Table 1). Next,
participants began the intervention phase of theystwhich consisted of reviewing
either the CD-ROM (CD and CD+EMI groups) or vidéosntrol group). All participants
sat in front of a computer with headphones to \ieevyCD-ROM or control videos. These
activities took approximately two hours to complatel were matched for time so that all
participants receive approximately equal treatncentact. The intervention was
completed during two one-hour visits, separatedry/week. After completing the CD
or viewing the videos, participants completed tiael'3 assessment on computers (see
Table 1). All participants were then given the palpncomputers again. The CD and
control groups completed the same EMA survey, wihiéeCD+EMI group completed
the EMA survey and received individualized, taibbEMI. All participants returned the
palmtop computers to the research office aftefitied week of EMA. On computers,
they completed assessment Time 4 (see Table 1pafticipants were contacted via
email two months after completing this sessionwack directed to a website to
complete the 2-month follow-up assessment (Tinmgeb; Table 1). All participants were
provided with referral information for psychologicaunseling and were fully debriefed

via e-mail at the conclusion of the study.
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Participants completing the screening measurgsu(@éess of eligibility for the
randomized portion of the study) were entered éntlvawing to win a gift card; the
drawing included one $50.00 and ten $10.00 gifl€ain addition, women who
participate in the randomized trial portion of teiady were compensated for their time
according to the following schedule. After the TigyeTime 3, and Time 4 assessments,
participants received $20.00 each time as compendatr completing the EMA,
guestionnaires, and computer programs. At the étttkorime 4 visit, participants who
completed at least 80% of the EMA during the twekvperiod received a $20.00 bonus.
Finally, after the 2-month follow-up assessmenttip@ants received a $20.00 payment,
which was either picked up at the research officgent to participants. This $100.00
was compensation for the approximately six houemspompleting assessments and
intervention (or control) activities and the twoeks of EMA. In addition, participants
completing all study were entered to win one $28@if card that was awarded at the
end of the study.

Results
Descriptive Statistics

Seven hundred ninety-five college women were s@@¢o participate in the
present study, of which 296 were eligible to pgptte (see Figure 2). Of the eligible
women, 131 agreed to participate. Among participad? (63%) met both the EDE-Q
and BSQ requirements for eligibility, 7 (5%) metythe BSQ criteria, and 42 (32%)
met only the EDE-Q criteria. The EDE-Q and BSQ weeelated at=.70 at the
screening assessment. Participants in the studyddickliably differ from eligible

women who did not participate on measures of deyad eating behavior or body
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dissatisfactionfs<.26). Descriptive statistics for the 131 wométo participated in the
present study were conducted. The mean age of pantigipants was 19.6 years old
(SD=1.18, range 18-24). The majority of participanes@vCaucasian (71%%5=93), with
a number of participants self-identifying as As{@a8%,n=24), Hispanic 1t=5, 4%),
Black (=4, 3%), Native Americam4, 3%) and Pacific Islanden£2, 1%). The sample
is fairly representative of the student populatiByracuse University, where 77% of
students are Caucasian, 8% Asian American, 7% Hispé% Black, and 1% Native
American. A significant minority of the sample wiesshman (44%:)=58), followed by
sophomores (26%=34), juniors (19%n=25), and seniors (11%5=14). Nine percent
of participantsii=12) were in a sorority. The majority of participsufived on campus
(86%,n=112) and most lived with other people (90956118). Eleven percent of
participantsi=14) reported they were currently in counselingZ for “stress,’n=2 for
anxiety,n=2 for depressiom=8 did not specify reason for treatment) and 18%lLQ3)
were currently taking psychotropic medications @oxiety, depression, and ADHD).
Body Mass Index [BMI] was calculated for all paipants based on their measured
height and weight. Although an imperfect measuid| Bss than 18.5 is typically
considered underweight, 18.5-24.9 is normal weigbi0-29.9 is overweight, 30.0-39.9
is obese, and over 40.0 is morbidly obese (Brayr&y51988). In the present sample,
using this scheme, 2% of participants were classifis underweighh€2), 51% were of
normal weight §=67), 31% were overweight£41), 14% were obesae£18), and 2%
were morbidly obesen€3).

Total scale scores were calculated for all prineargt secondary outcome

measures, according to the published scoring ictstns. The distributions of these
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variables were all evaluated for normalcy and enidy outliers; all outcome measures
had appropriate distributions and transformatidngadables were not needed.
Baseline Group Differences

Mean values for key demographic variables andlim@smeasures (i.e., pre-
intervention) were calculated by group and candomd in Table 2. Random assignment
should result in equivalent groups across key béata Groups were compared using
analysis of variance (ANOVA) on all questionnaicedlected prior to the intervention,
including demographic variables and psychologicahsures (see Table 2). No
significant pre-intervention group differences egeat, suggesting random assignment
was successful.
Missing Data

Nearly all participants (97%1=127) completed the study. Of the four participants
who did not complete the study, two dropped outro beginning the intervention and
two completed the intervention, but did not resptintequests to complete the two-
month follow-up assessment (see Figure 2 for cotaaitrition rates by condition).
Participants who dropped out did not differ froroga completing the study on any
demographic or psychological variabl@s<.05). There were no missing item data within
guestionnaires. Missing data for dropouts were teghusing the mean replacement
method. In this method, the group mean value fgivan scale was used to replace data
missing due to dropout. Although more sophisticasetiniques are available for
imputing missing data (e.g., maximum likelihood haets), the mean replacement
method is appropriate (i.e., should not signifibabtas results) given the very low

attrition rate (3%). All analyses were conductethbaith (intent-to-treat) and without
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(as-treated) dropouts. Intent-to-treat analysdsidecall randomized participants in the
group to which they were assigned (regardlesseattnent or follow-up adherence),
while as-treated analyses only include those cotingléhe study. Given the very low
attrition rates (3%), there was no significant @attof differences between the intent-to-
treat and as-treated analyses. Intent-to-treays@eslprovide a more conservative
estimate of treatment effects (Lachin, 2000) ang thll results presented are based on
intent-to-treat analyses. Information regardingsimig EMA is provided in the discussion
of results for Hypothesis 1b.
General Analytic Strategy and Analyses

All analyses were performed using the SAS staitpackage (SAS Institute,
2003). Each study aim and hypothesis is presdygbxv. The specific analytic approach
(i.e., statistical model) used to address the hg®s is described, followed by the
results.
Hypothesis Testing

The research aims for the study and specific hygsw®h are presented below,
followed by a discussion of the analytic strategyg aredicted results.
Research Aim ITo determine the feasibility and acceptabilitytiod CD-ROM
intervention and palmtop computer-administered EdIcollege women.

Hypothesis 1aParticipants will show content-specific knowledgen based on
the type of computerized materials reviewed (Crvention vs. control videos).

The knowledge questionnaire contained multiple-chdiems assessing
knowledge of information presented during the wéation phase of the study; 10 items

assessed CD-ROM intervention content and 10 itassssed control video content. The
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knowledge questionnaire was administered pre-ietagrgn (Time 2), immediately post-
intervention (Time 3), and at the 2-month follow-agsessment (Time 5). The total
number of correct items on the intervention con{@ knowledge) and control video
content (control knowledge) was calculated sepbrai@e mean number of items
correct (out of 10) by group is presented in Taébla repeated measures ANOVA
(repeated assessments over time) with a betwegecsddctor (group) was conducted.
Significant main effects of group or the group*timéeraction would indicate an effect
of the intervention on knowledge. For the first seanalyses testing for immediate
differential effects of treatment (i.e., Time 2¢pntervention] to Time 3 [post-
intervention), the CD and CD+EMI conditions werentbned and compared to the
control condition. These analyses were conductpdraged for the CD content items and
the video content items. For the CD content iteimse was a significant effect of group
(F(1,129)=27.04p<.0001,R?=0.17), time F(1,129)=32.71p<.0001,R?=0.20) and the
group*time interactionf(1,129)=30.98p<.0001,R?*=0.19). As is depicted in Figure 5a,
women viewing the CD showed superior knowledge gaithese items as compared to
participants viewing the control videos. On thetecolnvideo content items, significant
effects of groupf(1,129)=16.10p=.0001,R?=0.11), time E(1,129)=51.82p<.0001,
R*=0.29) and the group*time interactiof({,129)=47.98p<.0001,R*=0.27). The
response pattern for these items was reversed tsatparticipants viewing the control
videos showed significant knowledge gain after wegthe videos, while those viewing
the CD-ROM did not (see Figure 5b).

A similar analytic strategy was repeated to asgesmaintenance of knowledge

gains at the 2-month follow-up assessment. A tegemeasures ANOVA with two
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levels of the within-subject factor (time; Time 2daTime 5) and three levels of the
between subject factor (group; control, CD, CD+EM8#s conducted. Again, a
significant main effects of group or the group*timéeraction would indicate an effect of
group on knowledge. Any significant effects werkbdi@ed up with planned contrasts to
identify which group(s) sustained improvements.skhanalyses were conducted
separately for the CD content items and the videdent items. For the CD content
knowledge items there was a significant groe2(128)=5.03p=.008,R?=0.07), time
(F(1,128)=10.78p=.001,R’=0.08), and group*time interaction effe€(2,128)=3.05,
p=.05,R’=0.05). Planned contrasts comparing each of theetgroups to one another
revealed a significant sustained knowledge gairtferCD+EMI condition, as compared
to the CD and control conditions (see Figure 6&)il@ control content items there was
no significant effect of groug=(2,128)=1.07p=.35,R?*=0.02) or time £(1,128)=0.41,
p=.52,R?=0.003), but a marginal group*time interacti¢t{,128)=2.38p=.10,

R’=0.04). These findings suggest that knowledge fyain the control videos was only
minimally maintained 2 months later (see Figure 6b)

Summary of Results for Hypothesis Qaerall, these results demonstrate
differential knowledge gain based on the conterthefcomputerized materials reviewed
(CD intervention vs. control videos), immediatelyspintervention. In other words,
women reviewing the CD intervention showed improeats in knowledge items
specific to the content of the CD, but not to tbatent of the control videos. Conversely,
women viewing the control videos showed improvemmémknowledge regarding
material contained in the videos, but not the Cigrirention. Women reviewing the CD-

ROM showed significant sustained knowledge gaimiaterial presented in the CD,
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particularly for those in the CD+EMI condition. Trieevas no sustained effect of
knowledge gain for information presented in theeaisl for participants in the control
condition two months post-intervention.

Hypothesis 1bParticipants will be compliant with the EMA protdccompleting
at least 70% of the momentary assessments.

During the first week of EMA data collection, foparticipants experienced
malfunctions with their palmtop computers (e.ge Hatteries ran out, program errors)
and their data were lost; two different particiganad palmtop computer problems
during the second week of EMA resulting in datasldshis data loss was due to technical
failures, not participant non-compliance, and thinese data are considered missing at
random and are not “counted” against participastigsing assessments. Data loss for
technical reasons is not a concern in the presedy $or two reasons. First, the concern
with EMA non-compliance was that if participantsre/@ot completing EMA
assessments, then those in the CD+EMI conditioridvoot receive tailored EMI.
However, in situations where data were lost duedbnical problems, it is quite possible
that participants were completing EMA, but the databjectively verify compliance are
unavailable. Second, the only instance where nggsatmtop computer data due to
technical failure would be especially concerninghie present study is if it occurred
during the second week of EMA for a participantia CD+EMI condition and EMI
delivery could not be documented or tracked; tidsndt occur.

Although missing data are to be expected in angystitiis an especially
important issue when using an EMA protocol. Inphesent study, compliance rates

above 70% were considered acceptable, as thesehate been reported in studies using
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similarly demanding EMA protocol (Stone & Shiffmak994). The large number of
assessments that are required for each partiggradtices missing data for the majority
of participants. Two categories of missing EMA datxe identified for the purpose of
this study. First, in some cases, individuals cletey missed an assessment (e.g., they
did not hear the prompt). These data are considaigssing responses, as is the case in
non-EMA studies when a participant does not coreetitem or section of a
guestionnaire. To calculate compliance rates,dta percent of assessments completed
was calculated for each participant. Participantageted an average of 88% of all
assessments during the study (90% during thewiesk of EMA, 86% during the second
week). Ninety-one percent of all participants coetgdl at least 70% of the EMA
assessments.

A more conservative method for calculating compl&rates was also used.
There were instances when a participant completdeMA assessment, but not at the
time of the prompt. For example, this issue couiskaf the participant was signaled
while she is driving or taking an exam. In thesgesa if the assessment was not
completed within 30 minutes of the signal the degse not counted. This method was
used to ensure that the recall period of each sisssd remains short to avoid the
problems associated with retrospective data catlece.g., Scallon et al., 2003; Stone &
Shiffman, 2002). Using this more conservative apphg 82% of all assessments were
completed within 30 minutes of the alarm (85% dagitime first week, 80% during the
second week). Eighty-four percent of all particigzacompleted at least 70% of the

assessment within 30 minutes of the prompt.
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Compliance rates were also calculated to ensureradbe to the EMA protocol
was consistent across days of the study. This mpseritant to ensure participants were
compliant with the protocol throughout the courgéhe study (i.e., not just completing
assessments during days when they are comingheatesearch office). Day of EMA
was coded and conservative compliance ratesl{ased on responses occurring within
30 minutes of the prompt) were calculated for @m@gle. During the course of both
weeks of EMA, compliance rates were fairly consiseeross the week: day 1=83%, day
2=90%, day 3=86%, day 4=84%, day 5=81%, day 6=80¥,7=77%. Compliance rates
were also calculated throughout the day to ensariicpants were not consistently
missing assessments at specific times (e.g., gaining). To evaluate compliance
throughout the day, beep number was used as a fookiyne of day (i.e., 1 is first beep
of day, 2 is second beep of day, etc.). Compliaates were similarly consistent
throughout the day: beep 1=83%, beep 2=81%, be8p%B=beep 4=81%, beep 5=85%.

Summary of Results for Hypothesis Cbmpliance with the EMA protocol in this
study was very high, with overall rates rangingiir82-88% of all assessments; these
rates were generally consistent throughout andsastudy days. Although at first glance
this rate of missing data may seem alarming,quise representative of EMA studies
with similarly demanding protocols (see Smyth &r&p2003; Stone & Shiffman, 1994).
These rates translate to approximately 3,500-4a88@ssments collected for the sample
during each one-week period.

Hypothesis 1cCollege women will find the technology-based intetron

acceptable, as measured by program satisfactimgsat
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All participants completed quantitative assessmehtsrious aspects of the
study, including the intervention materials, palmtmmputers, EMI (when applicable),
and overall study experience. First, participaated qualities of the computerized
intervention (CD-ROM or control videos), using &-point scale (0O=not at all satisfied,
3=moderately satisfied, 6=very much satisfied).l&abpresents women’s mean ratings
of satisfaction with the computerized interventinaterials by type of intervention (CD-
ROM, control videos). Independent samiptests were used to compare group means.
Participants using the CD-ROM reported higher &attgon with the quality of the
materials, were more likely to recommend the CR foend, and were marginally more
likely to report finding the materials helpful, abding satisfied with the material content
than participants viewing the videos. Given satisfm ratings with the CD-ROM
intervention are of primary importance in addreggshis hypothesis, the percentage of
participants in the CD and CD+EMI groups who repdrat least “moderate” satisfaction
with various aspects of the intervention was cal@ad (i.e., at or above the mid-point, as
labeled on the scale where O=not at all satisBethhoderately satisfied, 6=very much
satisfied). Figure 7 contains the distribution afisfaction ratings for the CD-ROM.
Participants ratings showed 80% of women reviewlegCD enjoyed the materials, 85%
found it helpful, 70% would recommend it to a fiie®3% were satisfied with the CD
content, and 92% were satisfied with the CD-ROMligga

All participants next rated their satisfaction witie palmtop computer EMA
assessments. They rated their enjoyment of usengdalmtop computer as moderate to
low (M=2.70,SD=1.60; O=not at all satisfied, 3=moderately sat&fieg=very much

satisfied), but more moderate to good satisfactith the EMA content1=3.50,
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SD=1.48) and EMA qualityN1=3.89,SD=1.45). Figure 8 depicts the distribution of
ratings for the EMA satisfaction items. Again, partage of participants who reported at
least “moderate” satisfaction ratings (i.e., rasilod 3 or greater) were calculated as
above; 56% reported moderate enjoyment with usiegpalmtop computers to record
their activities, 78% were moderately satisfiedvEtMA content, and 88% with EMA
quality.

Women in the CD+EMI group evaluated various aspetctse EMI. They
reported the messages were somewhat helgfaR(84,SD=1.57) and moderate
satisfaction with the EMI contenic3.53,SD=1.65) and frequency=3.59,SD=1.61)
of the messages. The distribution of responsedsetisatisfaction ratings is depicted in
Figure 9. In describing the number of messagesrasived, on average they reported
the number of EMI was “the right amount€3.23,SD=1.31; 0=not enough, 3=the
right amount, 6=too many). As above, the percentdgarticipants who reported at least
“moderate” satisfaction ratings were calculatedyodéund the EMI at least moderately
helpful, 81% were satisfied with the EMI contemida81% were satisfied with the EMI
frequency.

Overall, participants reported they enjoyed pagrtiting in the study=3.91,
SD=1.35), found it moderately helpfull=3.67,SD=1.47), would recommend the study
to a friend M=4.33,SD=1.44), and were satisfied with the overall studgezience
(M=4.29,SD=1.36). ANOVAs were used to identify any differenae®verall study
satisfaction based on group assignment; there meesggnificant differences between
groups on any overall study satisfaction ratinggs>(10). The overall percentage of

participants reporting moderate or higher satigfacbn the overall study experience
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were calculated; 90% of participants enjoyed pigdittng, 81% found it helpful, 90%
would recommend it to a friend, and 93% were attlezoderately satisfied with the
overall study experience.

Summary of Results for Hypothesis Participants were generally quite satisfied
with the overall study experience, with 93% repuartat least moderate satisfaction with
the study. Women also evaluated specific study cmapts, including the computerized
materials (CD-ROM or control videos), EMA, and EMIhere applicable). Participants
reported moderate satisfaction with the computderias, with women reviewing the
CD-ROM indicating higher satisfaction on severahensions (e.g., content, helpfulness,
quality, etc.). All participants rated the uselod palmtop computers and EMI and
although satisfaction with the content and qualityhe assessments was moderately
high, only 56% reported moderate enjoyment witmgshe palmtop computers to record
their activities. Finally, participants in the CDMEgroup reported the EMI were
moderately helpful, they were moderately satistigith the EMI content, and most
described the EMI frequency as “the right amount.”

Research Aim 2I'o determine if providing time-tailored EMI (CD+HMead to greater
and more sustained treatment gains than a shantieervention program (CD) or an
attention-matched control condition.

The present study was designed so that four dis@md important, questions
regarding treatment efficacy could be answeredrdier to adequately address this
research aim, four specific hypotheses were deeelopotal mean scores were
calculated for each primary and secondary outcaan@lvie at each assessment time.

Figure 10 visually presents the conceptual appréaan for making comparisons
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between assessment times to address each spgpdithbsis. First, the presence of
measurement reactivity to the EMA protocol was eatdd by comparing participants’
responses on outcome measures before (Time 1)f@ndEme 2) completing one week
of EMA (Hypothesis 2a). Second, the efficacy of @2-ROM intervention was
evaluated by comparing women in the CD and CD+EMUugs to those in the attention
control group before (Time 2) and after (Time 3 domputerized materials were
presented (Hypothesis 2b). Third, EMI efficacy waaluated by comparing women
immediately before (Time 3) and after the EMI (Tifjeacross all three groups. In
addition, the overall intervention efficacy (CD-RCavid EMI together) was evaluated
through comparisons from the start of the intengenphase (Time 2) to the end of the
intervention (Time 4), as well as from enrolimamthe randomized controlled trial
(Time 1) and the end of the intervention phasdefstudy (Time 4; Hypothesis 2c).
Fourth, longer-term treatment gains were evaludtethg the two-month follow-up
assessment. Maintenance of any treatment gaihe anhd of treatment (Time 4) to the
follow-up assessment (Time 5) were evaluated, disasehanges from initial study
contact (Screening) to the two-month follow-up asseent (Time 5; Hypothesis 2d).
Below, each of the hypotheses addressing this 2&2¢) is presented along with a
description of the analytic models used and relexesults.

Hypothesis 2aCollege women’s body dissatisfaction and disordeaing
behaviors will not be reactive to the EMA protocol.

Potential measurement reactivity was assessedstoemwomen are not grossly
reactive to the EMA. As was discussed in the Meshexttion, it is possible that frequent

real-time assessment may change people’s natur@bement by introducing cues that
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could alter social, psychological, and behaviosgegts of their lives (i.e., reactivity),

and thus not necessarily accurately reflect realdyarocesses. Although previous
research suggests little evidence of reactivityr@de2006; le Grange et al., 2002; Stein
& Corte, 2003), the present study was designed thatlreactivity to the EMA protocol
could be detected and quantified. Total scoremeasures of body image dissatisfaction
(CDRS), body image quality of life (BIQOL), and riimess-norm internalization

(SATAQ) were used in these analyses. Separatedpsarapld-tests were conducted to
compare participants’ pre-EMA (Time 1) and post-ENAme 2) scores for each body-
related variable. Table 5 presents the pre- andpig®\ means and-values; results
suggested there were no changes in measures disdrepancyt(130)=-0.16p=.88,
R’=.001; see Figure 11a), A:O discrepani(¥30)=-0.17 p=.87,R’=.001; see Figure
11b), body image quality of life(30)=-0.21p=.83, R*=.002; see Figure 11c), or
thinness norm internalizatiot(130)=0.49 p=.62, R°=.003; see Figure 11d) as a result of
completing EMA.

Summary of Results for Hypothesis Ra.predicted, these results suggest
completing intensive EMA for one week does notuafice women’s laboratory-based
ratings of body image measures. Women reportedasifevels of A:l discrepancy, A:O
discrepancy, body-related quality of life, and tieéss-norm internalization before and
after completing one week of EMA. Thus, there wasndlication that any of the
outcome variables assessed were reactive to the ftacol in this sample of women.

Hypothesis 2bCollege women receiving the CD intervention (CIDKEMI)
will show improvements in body dissatisfaction alsbrdered eating immediately after

completing the intervention as compared to paricip viewing videos (control group).
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As is depicted in Figure 10, this hypothesis waset by comparing body-related
measures at Time 2 (pre-intervention) and Timed3timtervention). For the purpose of
these analyses, the CD and CD+EMI groups were gwdbbecause there was no
differential treatment at this point in the studg.( at the Time 3 assessment the
CD+EMI group had not yet received EMI). As with Hypesis 1a, total scores on
measures of body image dissatisfaction (CDRS), hoage quality of life (BIQOL),
and thinness-norm internalization (SATAQ) were usette following analyses. Two-
way repeated measures ANOVAs with group (2 leveB/CD+EMI, control), time (2
levels: Time 2, Time 3) and the treatment*time iattion as independent variables were
conducted with each outcome measure (CDRS, BIQAIAR)) as a dependent
variable in separate models. A significant treatttene interaction term would indicate
that outcome(s) vary over time as a function ddtiment group.

Table 6 presents the mean values for each secoandamyme measure by
treatment group for Time 2 and Time 3. For A:l degancy, there was no significant
effect of group £(1,129)=0.05p=.83,R*=0.0004), or timeR(1,129)=0.21p=.64,
R’=0.002), but there was a significant group*timesiattion £(1,129)=6.49p=.01,
R’=0.05; see Figure 12a). Participants in the treatmyeups (CD and CD+EMI)
reported a decline in A:l discrepancies from Tinte Zime 3, as compared to women in
the control group. For A:O discrepancy, there wagffiect of groupK(1,129)=0.04,
p=.83,R’=.0004), time F(1,129)=0.05p=.83,R’=.0004), or the group*time interaction
(F(1,129)=1.71p=.0.19,R?=.02; see Figure 12b). Similarly, for body imagelity of
life there were no significant group((L,129)=1.88p=.17,R?=.02), time E(1,129)=0.00,

p=.95,R’=.00002), or group*time interactiofr(1,129)=2.33p=.13,R?=.02; see Figure
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12c). Finally, on the thinness norm internalizatineasure, no significant effects of
group £(1,129)=0.38p=.54,R?=.003), time E(1,129)=0.01p=.93,R*=.00005), or the
group*time interactionf(1,129)=1.96p=.16,R?=.01; see Figure 12d) were seen.

Although overall few effects of the intervention lbody-related outcome were
observed, it is possible that subsets of parti¢garperienced improvements. Thus,
three potential moderators of treatment outconmétial disordered eating severity
(EDE-Q), body image disturbance severity (BSQ), BMI — were tested. Each
moderator was tested separately in the modelsidedaabove. These analyses were
exploratory and no specific directional predictiovere made a priori. Given the
exploratory nature of these analyses and the lauggber of statistical tests being
conducted, a more conservative alpha of .01 wad fesesignificance testing. Table 7
provides thé=-statistics from these models with each of the nefiects (group, time,
moderator), all the two-way interactions (group’ingroup*moderator,
time*moderator), and the three-way interaction (graime*moderator). The primary
test of interest is the three-way interaction, agyaificant group*time*moderator
interaction would suggest the group*time effect walerated by that variable. As is
shown in Table 7, no significant three-way intei@ceffects emerged.

Summary of Results for Hypothesis Rlwas expected that after receiving the
CD-ROM intervention, women in the CD and CD+EMI gps would show
improvements in outcome measures, as comparee ttitrol condition that did not
receive the CD (Franko et al., 2005). Results giedivery limited evidence supporting
this hypothesis; a significant treatment effect wasn for A:l discrepancy, but not A:O

discrepancy, body image quality of life, or thine@®rm internalization. For each of the
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non-significant time*group interactions, the efteatere in the expected direction. There
were no significant effects of time and no evidetinz initial disordered eating severity,
body image disturbance severity, or BMI moderatedttnent effects.

Hypothesis 2cCollege women receiving tailored EMI (CD+EMI) widhow the
greatest reduction in body image dissatisfactiahdisordered eating behaviors,
followed by those receiving only a short-term intation and those in the control
condition.

This hypothesis was addressed in three differegssee Figure 10). First,
changes in treatment outcome from Time 3 (postietdion, pre-EMI) to Time 4 (post-
EMI) were examined. Next, the overall effect of thieervention — including the CD-
ROM and EMI — was examined by testing for changes\fTime 2 (pre-intervention) to
Time 4 (post-EMI). Finally, changes from Time 1gf#MA) to Time 4 (post-EMI) were
assessed. All analyses used a similar analytiteglydo as with Hypothesis 2b; two-way
repeated measures ANOVAs with group (3 levels:radn€D, CD+EMI), time (2 levels:
Time 3-Time 4; Time 2-Time 4; Time 1-Time 4) ane theatment*time interaction as
independent variables were conducted with eaclom#aneasure (CDRS, BIQOL,
SATAQ) as a dependent variable in separate modedgynificant treatment*time
interaction term indicates that outcome vary oiraetas a function of treatment group.
Significant effects were followed up with plannezhtrasts of treatment groups.

Table 8 contains the means and standard devidtomsch outcome measure by
group for assessment Time 1, Time 2, Time 3, ante®. In Table 9, the results from
the ANOVAs are presented, includifgandp-values for the main effects of group and

time and the group*time interaction effect. Thesalgses were conducted for Time 3-
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Time 4, Time 2-Time 4 and Time 1-Time 4. As carsben in Table 9, there are no
significant effect of group, time, or the group*gnnteraction for any outcome variables;
thus planned contrasts comparing treatment grogps not needed. Figure 13 provides a
graphical depiction of the mean values for the sdaoy outcome variables for
assessment Times 1, 2, 3 and 4.

As with Hypothesis 2b, initial EDE-Q score, BSQr&;@and BMI were tested as
potential moderators of treatment effects. Eacheratdr was added separately to the
models described above testing the added treatefiect of EMI (i.e., Time 3 to Time
4). Similar to previous moderator analyses, a ncoreservative alpha of .01 was used for
significance testing. Table 10 contains Fastatistics from these models with each of
the main effects (group, time, moderator), the tmay interactions (group*time,
group*moderator, time*moderator), and the three-wagraction
(group*time*moderator) presented. The primary tdshterest is the three-way
interaction, as a significant group*time*moderatderaction would suggest the
group*time effect was moderated by that variable TAable 10 shows, there were no
significant three-way interactions, suggesting nohihe variables tested moderated the
group*time relationship.

Summary of Results for HypothesisIRavas expected that adding EMI to the
CD-ROM intervention would improve treatment outcoatéhe end of the intervention
phase of the study (Time 4). As was seen in HysiH#h, the intervention itself had
little impact on women'’s ratings of body dissatetfan and eating behaviors. Results
suggested adding EMI to extend and enhance thevamton did not provide benefit at

the end of the intervention (Time 4), when compdoetthe start of the randomized study
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(Time 1), the start of the intervention phase (TRheand the start of the EMI (Time 3).
Significant differences between all groups on aticome variables were expected; the
CD+EMI group was expected to experience signifigagrteater treatment gains than the
CD condition, which in turn would show significantireater gains than the control
group. There was no evidence that initial disordezating severity, body image
dissatisfaction severity, or BMI moderated treattrresponse.

Hypothesis 2dCollege women receiving tailored EMI (CD+EMI) wilhow
treatment gains to a greater extent at the 2-mititw-up assessment than those
individuals who do not receive EMI (CD, control).

The initial purpose of the two-month follow-up assment was to determine
whether treatment gains could be sustained ardbihg EMI to the CD-ROM
intervention improved long-term outcome. Given reatment effects were demonstrated
in Hypothesis 2b or 2c, maintenance of treatmeimtsgeould not be evaluated.
Nonetheless, although unlikely, there may be delayaergence of treatment effects of
the CD-ROM or EMI when assessed two months afterpteting the intervention. That
is, it is possible that participants did not demate immediate changes in their thoughts
and/or behaviors, but over time, such maladaptateems could begin to change and
treatment gains could emerge at a later time. fireat effects at the two-month follow-
up were tested in two ways (see Figure 10 for aicadpproach). First, as with the
previous two hypotheses, changes in secondary metcoeasures from the end of the
intervention phase (Time 4) to the follow-up asses# (Time 5) were assessed. These
tests assessed the emergence of treatment effecisasures of body image

discrepancy, body-related quality of life, and tleas-norm internalization from the end
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of the intervention to the two-month follow-up ass@ment. Second, one of the primary
guestions of interest in this study was the extiemthich this intervention could change
disordered eating behaviors and body dissatisiaclibis question was addressed by
comparing participants on the primary outcome mess(EDE-Q, BSQ) from the
baseline screening assessment to the follow-upsisEat (completed three months after
the screening). For both of these approachesathe analytic strategy was used as in
Hypothesis 2b and 2c, with a significant group*tim&raction interpreted as an
indication that outcome vary over time as a functd treatment group.

First, the emergence of treatment outcome on tbenskary measures (CDRS,
BIQOL, SATAQ) from the end of the intervention (Terd) to the follow-up assessment
(Time 5) was examined. Results suggested no signifigroup £(2,128)=0.59p=.55,
R’=.01), time F(1,128)=2.01p=.0.16,R?=.02), or group*time interaction
(F(2,128)=1.54p=.22,R*=.03) for A:| discrepancy score. For A:O discrepgmuy
group £(2,128)=0.37p=.69, R*=.01), time F(1,128)=3.62p=.06,R?=.03), or
group*time interactionf(2,128)=1.15p=.32, R?=.02) effects emerged. On the body-
related quality of life measure there were no gigaint group F(2,128)=0.70p=.50,
R’=.01) or group*time [(2,128)=0.90p=.41, R?=.02) effects. There was a significant
effect of time E(1,128)=7.26p=.01,R?=.07), suggesting that all women reported a
decline in body-related quality of life (i.e., imdied their body image concerns had a less
positive impact on a variety of areas of their)lideiring the two month follow-up period.
For thinness-norm internalization there was noctfté group F(2,128)=0.25p=.78,
R’=.004), time F(1,128)=1.02p=.31,R?=.01), or the group*time interaction

(F(2,128)=0.85p=.43,R?=.01).
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As with previous hypotheses, initial eating behageverity and BMI were tested
as potential moderators of treatment effects. 8t group*time*moderator effects
were interpreted as a three-way interaction, suggethe moderator variable influenced
the group*time interaction. Again, a more consaweaélpha of .01 was used for
significance testing of moderator variables giverarpriori hypotheses were made.
Table 11 presents thiestatistics for the group*time*moderator interaosdor each
secondary outcome variable. Results suggest there no significant three-way
interactions for any moderator variables atghed1l level.

The second way in which this hypothesis was addtesss by comparing
participants on the primary outcome measures (EDBSR) from the baseline
screening assessment to the follow-up assessnmnpleted three months after the
screening). This approach answers the questiomdiegdonger-term changes in
disordered eating behavior and body dissatisfa@soa function of the intervention. The
overall and group means for the EDE-Q and BSQ aregnmted in Table 12. The same
analytic approach as above was used, with signifigeoup*time interactions, suggesting
outcome vary over time as a function of treatmeatig. Results indicated that for the
EDE-Q there was a significant effect of tinf&1,128)=6.47p=.01,R’=.05), indicating
overall lower levels of disordered eating behatiom the screening to two-month
follow-up; there was no effect of group(@,128)=0.42p=.66,R°=.01) or the
group*time interactionf(2,128)=1.14p=.32,R?=.02; see Figure 15a). The same pattern
of results was seen for the BSQ, with a significffect of time F(1,128)=16.13,

p<.0001,R’=.11), suggesting overall lower levels of body diis$action from screening
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to follow-up, but no significant group(2,128)=1.01p=.37,R’=.01) or group* time
effects F(2,128)=0.43p=.65,R?=.01; see Figure 15b).

Summary of Results for Hypothesis Pdere was no indication that, overall,
women experienced improvements or worsening inrsany outcome measures
between the end of the intervention phase of tidysand the two-month follow-up
assessment. There was no evidence that theseseffert moderated by the initial level
of disordered eating behavior (EDE-Q), body dis$atition (BSQ), or BMI. On the
primary outcome measures (EDE-Q, BSQ), resultcatdiparticipants reported a
decrease in both EDE-Q and BSQ scores (suggestsglisordered eating behavior and
body dissatisfaction) from the initial assessmerthe follow-up assessment occurring 2
months after the intervention. These changes, heryeid not vary as a function of the
intervention provided.

Research Aim 3o examine healthy body image and eating behaelbetficacy and
emotion regulation as potential variables mediatiregtreatment effects.

Social Cognitive Theory [SCT] (Bandura, 1986) is theoretical framework used
to develop the intervention used in the preserdys(&ranko et al., 2005). Variables
identified by SCT as possible mediators of treatnedfiects, such as self-efficacy for
behavior change and emotion regulation, have rtdigen examined for this
intervention. An exploratory aim of the presentstwas to evaluate these two potential
mediators of treatment gains. However, given thdifigs in Hypotheses 2b-2d
suggesting no treatment gains, the first stepemtidiation model failed (Baron &

Kenny, 1986; Kraemer et al., 2002), and no furthediational analyses were conducted.
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Research Aim 4 (exploratory)o identify characteristics of EMI use and the ekte
which these are associated with treatment gains.

Hypothesis 4aln an exploratory fashion, descriptive statistosthe frequency
and content of EMI participants received will besined.

Given the use of EMI in health behavior and psyokizd treatments is relatively
new, an exploratory aim of this study was to prewigscriptive information regarding
the frequency and types of EMI participants reagivethis study. Data regarding the
delivery of EMI — including the frequency, timingnd content of EMI — was
automatically tracked and recorded on the palmtopputer for participants in the
CD+EMI condition. Overall, participants received average of 7.9 EMISD=5.30,
range: 0-18; see Figure 16) during the interventverk and received EMI after about
one out of four (26%) of the assessments they cetenhl To assess patterns of EMI
delivery, the percentage of EMA assessments attehaparticipants received EMI was
calculated for each study day; participants recei®| at a fairly consistent rate during
the study period (day 1=28%, day 2=25%, day 3=208%,4=21%, day 5=25%, day
6=31%, day 7=32%). Similarly, rates were calculatétiin days using beep number as a
proxy for time of day (as was done when calculatiitpin-day compliance rates);
similar rates of receiving EMI were across the (lmepl=22%, beep 2=21%, beep
3=26%, beep 4=26% beep 5=31%).

Although in this study there were three differmies of events that could trigger
an EMI (target eating behavior, media use, negatifext), participants only received
one EMI following the assessment in order to lipatticipant burden (the order in which

EMI were provided was empirically based; see Meshsettion). During the majority of
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prompts (86%), participants reported only one et would trigger an EMI, during
14% they reported two events, and during less 18arof all assessments participants
reported three events that could trigger EMI (reported target eating behavior, media
use, and negative affect). This suggests thatahéhere was concern about burdening
participants with several different EMI topics fmNing an assessment, using the present
trigger criteria, participants reported multiplgtrers during relatively few EMA

surveys.

The EMI content was tailored to the type of triggeent participants received.
Participants varied as to the types of triggery tleported and, as a result, they varied on
the type of EMI they received. Figure 17 providegaphical depiction of EMI content
by participant. In this graph, data from each ef 43 participants in the CD+EMI
condition are presented along the y-axis and thigcaébars represent the percentage of
EMI by content area (adding to 100% for each pigiat). As is shown, some
participants (e.g., participant number 1, 20, 3@.)eeceived only one type of EMI,
based on their responses to trigger EMA questiOtisers received a combination of two
or all three EMI content areas (e.g., participart, etc.). Two participants (numbers 42
and 43 on this graph) received no EMI because digeypot respond to the target EMA
guestions in such a way as to prompt EMI. Thesa sladw that across participants there
was a great deal of variability in the types afjger EMA items they endorsed and the
resulting EMI they received.

Summary of Results for Hypothesis Rarticipants in the CD+EMI condition
received an average of 8 messages on the palmboputers during the EMI week; these

were relatively consistently distributed throughtheg week and within each day.
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Although three categories of EMA items could “treggan EMI (eating behavior, media
use, negative mood), during the majority of tim&8%) when women received EMI,
they only reported one of these triggers, and trecgived an EMI with content
appropriately tailored to the trigger type. Thedgmf triggers, and resulting EMI
content, that women reported varied greatly agpasscipants as expected.

Hypothesis 4bin an exploratory fashion, the effect of EMI freqog and EMI
content on treatment outcome will be examined anveorgen in the CD+EMI group.

Although there were no significant treatment gaihis, possible that EMI
frequency moderated treatment effects. In otheds;querhaps a subset of women who
received more EMI experienced benefits from thattnent, despite no overall group
effects. All of the subsequent analyses were caeduanly on participants in the
CD+EMI group, as these are the only women who coeddive EMI. EMI frequency
was calculated for each participant. Separate rsagete generated with EMI frequency
predicting each of the secondary outcome variadtldsme 3 (pre-EMI) and Time 4
(post-EMI) for participants in the CD+EMI group. iShmethod was then repeated for
primary outcome measures (EDE-Q, BSQ) at the Irstieeening assessment and 2-
month follow-up (Time 5). A significant frequencyfte interaction would suggest that
EMI frequency influences change in outcome varsbheer time.

First, the effect of EMI frequency on change in@g&tary outcome measures
from the start of the EMI (Time 3) to the end of EMlime 4) was assessed to determine
whether more frequency EMI were associated withdatreatment gains during the EMI
period. Table 13 presents theandp-values for the main effects of EMI frequency and

time, and the EMI frequency*time interaction. Tharere no significant frequency*time
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interactions, suggesting the number of EMI receidedng the EMI week did not
influence treatment outcome in the short-term; ihabn the more proximal secondary
variables. Second, the effect of EMI frequencylengrimary outcome measures was
also assessed. These analyses address the quéstiogther EMI frequency influenced
changes in disordered eating behavior (EDE-Q) dylbssatisfaction (BSQ) over the
long-term; that is, from the time of the initiakeening assessment (Screening) to the
two-month follow-up assessment (Time 5). As is enéad in Table 13, there were no
significant frequency*time interactions, suggestitigl frequency did not influence
changes in women'’s disordered eating behavioredy dissatisfaction from the start to
end of the study.

In addition to EMI frequency, the potential inflleEnof EMI content on outcome
was assessed. Recall, EMI content was tailorecdb@séhree different sets of target
EMI items: disordered eating behaviors, media asd,negative affect. It is possible that
women endorsing specific “types” of EMA triggersdahus receiving the associated
type of EMI content, experienced better (or wotsegtment outcome. This issue was
explored by first identifying the number of disorelé eating, media, and negative affect
EMI each woman received. Then participants wereddzhsed on which category (i.e.,
eating, media, negative affect) they received tbstr&EMI. This new variable captures
the preponderant EMI type for each participant. Worwere fairly evenly distributed
across the three treatment groups, with 29% of woraeeeiving more disordered eating
content EMI, 38% receiving more media-related contand 33% more EMI addressing
dysphoric mood.

Similar to the above analyses with EMI frequenagdominate EMI type was
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used to predict outcome measures in two ways., Mt content was used to predict the
more proximal outcome measures from the starte@&HI (Time 3) to the end of EMI
(Time 4) to determine whether EMI content affeceatment outcome immediately post-
EMI. A significant content*time interaction suggeshe EMI content influences change
in outcome variables over time. Table 14 presdr@&+t andp-values for the main effects
of EMI content and time, and the EMI content*timéeraction. There were no
significant content*time interactions, suggestihg type of EMI women received during
the EMI week did not influence treatment outcomeaoy secondary variables. As with
the above analyses, the effect of EMI frequenctherprimary outcome measures (EDE-
Q, BSQ) was also assessed. These analyses adwegsestion of whether EMI content
influenced changes in disordered eating behaviDER) or body dissatisfaction (BSQ)
from the initial screening assessment (Screenmt))d two-month follow-up assessment
(Time 5). As is presented in Table 14, there wegriicant content*time interactions for
both the EDE-Q and BSQ outcome measures. The idineat these effects were such
that women who received more disordered eating &\kerienced increases in EDE-Q
score (i.e., more disordered eating symptoms; gped-18a) and BSQ score (i.e.,
greater body dissatisfaction; see Figure 18b) filmenscreening assessment to follow-up,
while those receiving primarily media and negatiffect EMI experienced a decline in
symptoms (recall there was an overall effect okton the EDE-Q and BSQ such that
women reported significantly lower scores at tHefo-up assessment as compared to
the screening assessment).

Summary of Results for Hypothesis Bbspite the fact that no significant

treatment effects were seen, it is plausible thattset of women who received more, or
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specific types, of EMI experienced treatment beéseResults suggested there was no
effect of the EMI frequency (i.e., the number of Efgceived) on any primary or
secondary outcome measures. EMI content (and ttheiStype” of EMI trigger:
disordered eating, media use, or negative affea$) mot associated with secondary
outcome measures, but was significantly associatédboth primary outcome (EDE-Q,
BSQ). Participants who reported more disordereith@éiehaviors via EMA (and thus
received more disordered eating-specific EMI), eigmeed a significant increase in both
disordered eating symptoms and body dissatisfaftoim the screening to follow-up
assessment. Conversely, participants who predoemlnaceived EMI in response to
media use and negative affect EMA trigger item®regal an overall decline in
disordered eating and body dissatisfaction.
Discussion

The purpose of this study was to evaluate the bbdegj acceptability, and
efficacy of a computerized and palmtop computeetiastervention for college women
with disordered eating behaviors. The results assiing each of the study aims and
hypotheses are discussed in detail below, includinmgre general discussion of the
implications of these findings, limitations of thegidy, and future research directions.
Feasibility of Implementing EMI

The first aim of this study was to determine thesfbility and acceptability of a
disordered eating intervention for college womeat ttonsisted of a CD-ROM
intervention and palmtop computer-administered &gicbl Momentary Interventions

[EMI]. Overall, results suggested participants wapee to successfully complete the
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intervention, demonstrate appropriate knowledga,gdiow very high compliance with
the EMA protocol, and were moderately satisfiechwtiite intervention

Knowledge Gainlntervention feasibility was first assessed byrexeng the
extent to which participants were able to attendhtal learn from, the intervention
materials. In order to ensure participants comglated attended to the computerized
intervention, knowledge for intervention materiaswassessed before and after
completing the CD-ROM. A customized knowledge measwas developed to assess
information presented in the CD-ROM (adapted frawmko et al., 2005) along with
items assessing information included in the contidktos. Participants in all groups
completed the same knowledge measure in ordestsador differential knowledge
gain. Results demonstrated participants in the @D@D+EMI conditions showed
significant knowledge gain on the intervention ige(but not control items), while
control participants were able to answer more cbiteEms correctly (but not
intervention items) after viewing the videos. Thdaga provide strong evidence that
participants attended to the information preseiriétle computerized materials. The
present findings demonstrating that participantsrnare knowledge about disordered
eating behaviors and risks after reviewing the QDMRare consistent with the previous
study using the intervention CD (Franko et al.,200eta-analyses also consistently
demonstrate eating disorder prevention program$uaatuce significant gains in (and in
some cases, maintenance of) eating disorder-refat@dledge (Fingeret et al., 2006;
Stice & Shaw, 2004). Although findings from thisidy suggest that adding EMI to an
intervention may help participants to retain thi@imation presented in the treatment

program longer than women who did not receive EM§ unclear if these effects have
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any practical relevance (i.e., could help reduserdiered eating behavior). There is no
evidence that deficits in knowledge about eatirsgpudiers is a risk factor for the
development of eating pathology (Stice & Shaw, 3084d thus, increasing knowledge
alone would likely not change women'’s attitudedehaviors. Instead, meta-analyses
suggest that in order to have a significant impaceating pathology, disordered eating
programs should focus on reducing empirically disthéd risk factors (e.g., body
dissatisfaction, internalization of sociocultutainness norms) for eating pathology
(Fingeret et al., 2006; Stice & Shaw, 2004; Stiieaw, & Marti, 2007), as was done in
the CD-ROM used in the present study. Regardlestudfy outcome, the assessment of
knowledge in this study provides evidence that womere compliant with the study
procedures and the treatment manipulation was ssfuddi.e., they viewed and attended
to the appropriate materials).

Protocol ComplianceAlthough compliance is an important issue in aldsts,
compliance with the EMA protocol was particulamyportant in the present study
because EMA responses were used to trigger EMV Kigh compliance rates with the
study protocol were seen in this study. Attritiates of only 3% were demonstrated over
the course of the 3-month study period. Eligiblenves were provided with a detailed
explanation of the study procedures, time requioegarticipation (including weekly
office visits and EMA for two weeks). It is pos®ithat women who were most likely to
drop out are those who did not respond to recruitrafforts (i.e., e-mails describing the
study) or declined to participate in the first @aénother aspect of protocol compliance
that was carefully assessed in this study wasqgyaatits’ compliance with the EMA

surveys. Women completed an average of 88% of & &urveys and 91% of all
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participants completed at least 70% of the EMA. Whaenore conservative approach to
calculating compliance was adopted and only assagsncompleted within 30 minutes
of the prompt were included, compliance rates resthabove 80%. A comprehensive
review of compliance in EMA studies suggested nststies report similar compliance
rates (i.e., ~80%; Hufford & Shields, 2002).

There were several ways in which efforts to imgroempliance were built into
the study protocol (see Hufford, 2007 for recomnagiaths on increasing EMA
compliance). First, participants were provided vatblear description of study
expectations prior to enrolling in the study (elg.recruitment e-mails, during the
informed consent process) so they could make annréd decision about participation.
Second, participants were aware that the datesirmed of their EMA entries would be
automatically recorded, thus instilling a sensaafountability. Third, compliance was
built into the protocol by providing monetary int&es for women who completed at
least 80% of the assessments. Fourth, the harcdwmarsoftware for the EMA survey
program were easy to use and convenient for thesegywomen. Fifth, all participants
completed an in-depth training session, includimsgruictions for completing the surveys
and an opportunity to practice completing EMA ie tlesearch office. They were also
provided with written instructions and given a paeorumber where they could reach the
principle investigator should problems arise. As haen discussed elsewhere (Hufford,
2007), it is of critical importance for EMA studiés researchers to understand the high
burden these protocols can place on people and inwbays to help participants to be
compliant during study planning and design. likslly that many of these strategies

helped contribute to the high compliance ratefiéndresent study.
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Participant SatisfactionGiven EMI in behavior change interventions is a
relatively new area of research, it is importanassess the extent to which participants
are satisfied with, and are willing to use, thegervention methods. In a review of
previous psychosocial and health behavior changediiMies (Heron & Smyth, 2010),
about half of the published interventions reporparticipant satisfaction with the EMI
treatment program. One way in which the presemystontributes to this growing area
of literature is that it can provide informationocatb young women'’s overall willingness
to participate and satisfaction with this interventmethod. In this study, 93% of women
reported they were at least moderately satisfigd thie overall study experience, 81%
found participating helpful to them, and 90% worddommend the study to a friend.
These findings indicate that the vast majority aftigipants were satisfied with the study
experience, and are consistent with findings freevious EMI studies (Atienza et al.,
2008; Gruber et al., 2001; Joo & Kim, 2007; KindyrA Oliveria et al., 2008; Newman et
al., 1999; Newman, Kenardy et al., 1997; Obermayat., 2004). In many of the “early”
EMI studies (e.g., those conducted in the 199@8)archers and clinicians raised
concerns about whether or not participants would EMI treatment programs to be
acceptable alternatives to more tradiational treatrmethods (e.g., in-person therapies
and interventions). Previous studies, as well aptksent findings, demonstrate that
treatments delivered via mobile technology are giketl as credible and acceptable to
participants.

The present study included various treatment corpsn(computerized
CD/video materials, palmtop computer-based EMA EW), each of which participants

evaluated separately. In the previous study vafigahe CD-ROM intervention (Franko
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et al., 2005) most participants (80-90%) reportexy twere satisfied with, and found the
information contained in the CD useful. These prasifindings are consisting with the
present study, with 93% of all participants complgthe CD reporting they were
satisfied with the content of the CD-ROM and 92%whe CD quality. There were
some group differences noted for satisfaction gation of the CD-ROM and control
videos, with participants reviewing the CD repagtingher satisfaction with the quality
and content of the materials, finding the matettigkpful, and were more likely to
recommend the CD-ROM than participants reviewirggdbntrol videos. These group
differences may be explained by the fact that tifi@rmation presented in the CD was
especially relevant to these women because patitspvere selected based on having
high levels of disordered eating behavior and baidgatisfaction. In addition, the CD-
ROM used an interactive format as compared to actiiclformat for the control videos,
which could also contribute to group differencesatisfaction. In a meta-analysis of
eating disorder prevention programs, it was shdvah programs that used interactive
methods were more effective than those relyingidaalic methods. The authors
hypothesized interactive intervention formats fisoddered eating increases participant
engagement with the material (Stice & Shaw, 20@ke<t al., 2007), and as was seen in
this study, could also increase satisfaction. Despgnificant group effects, women
reviewing the control videos generally reported eratk satisfaction with the materials
(similar to those in the CD and CD+EMI groups), gesting the video materials were
likely appropriate for the purposes of this stuidg.( for an attention control group).

All participants also provided feedback on the ofsthe palmtop computers to

complete the EMA surveys. Satisfaction rates withEMA content and quality were
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relatively high, with 78% of women reporting atdeaoderate satisfaction with the
content, and 88% reporting satisfaction with thaligy of the EMA surveys (see Figure
8 for the full distribution of responses). Howevaisubstantial minority of participants
(44%) indicated that they did not enjoy completing EMA surveys. Anecdotally, on
the satisfaction questionnaire participants inéidahe device was sometimes
inconvenient to carry and the auditory alarms verthersome (e.g., in class, when
sleeping). Participants’ (dis)satisfaction with #&A could be influenced by several
factors. First, although the devices used in thidysrepresent a significant advance in
technology over early EMA research (e.g., papeiaiy newer mobile technology, such
as cellular phones, may be a more acceptable nipéaidelivering EMI to young

adults. Cell phones are commonplace in the geperllation and according to the Pew
Research Center, nearly 96% of adults ages 18-29cellular phones (Pew, 2010). By
creating applications that are loaded directly guadicipants’ own phones, this may
improve mobile intervention satisfaction, accep&grand ease of dissemination. Using
cellular phones could reduce problems participeaited regarding difficulty
remembering to bring the palmtop computer with tlenthey went about their daily
lives, as the majority of young adults likely hateir cell phones with them much of the
time. Using devices that allow greater flexibiliggarding the alarm function (e.g.,
vibrate settings, silence options) may also impnoakicipant satisfaction. Similarly,
using mobile devices with internet capabilitiese&chers could remotely track data and
access data, thus reducing the need for partiggantturn to the research office to have

data uploaded. By increasing such “livability funos” participants may be able to more
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easily incorporate the assessments and intervenitiom their daily lives, thus increasing
satisfaction and compliance rates (Hufford, 2007).

A second factor that may have influenced womeslatively low ratings of the
EMA surveys is the length of the assessments andetulting increase in participant
burden. Although participants completed each ass&sswithin 2-3 minutes, they were
asked to answer as many as 60 brief question®(gthgiven the response patterns and
branching structure of the assessment, most w&esl asibstantially fewer questions at
each assessment). Previous EMA research experitlgentmipulating participant
burden has suggested that individuals who are medjto complete more intensive EMA
protocols rate the study as being more burdensaowéngerfering more in their lives
than participants completing less intensive EMAesitiies (Stone et al., 2003). In the
present study, the large number of EMA questions iwaluded primarily to help mask
the true purpose of the assessment for two reaboss.the study was framed as being
about daily experiences and life in college. Ireffort to be consistent with this framing,
items regarding typical daily activities in collegieidents’ lives were included (e.g., class
attendance, time management, social interactidag,ie addition to the trigger items.
Second, one concern with the tailored EMI is thaarticipants could “figure out” the
trigger items, and found the EMI sufficiently aviges they could respond inaccurately in
order to avoid receiving EMI. If participants reasil none or very few EMI, it would be
impossible to evaluate their efficacy. Nonethelagsotential downside to the lengthy
EMA survey is that it increased participant burden possibly negatively influenced
study satisfaction. Regardless of the steps relsertake to minimize participant

burden, EMA studies require significant time andrgy on the part of participants, and
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thus, variability in EMA satisfaction is inevitabl€onsistent with previous research
demonstrating such variability (e.g., Collins & Muen, 2007), a subset of participants
in this study (10%) reported “not at all” likingglEMA, while others (5% in this study)
reported “very much” enjoying the EMA. However, givpreliminary research
demonstrating that the intensity of the EMA proidsassociated with lower satisfaction
(Stone et al., 2003), it is important for futureearch to take into consideration the
relative balance between research design concems ifhasking study purpose) and
participant burden, in an effort to maximize satt$ion and compliance with study
protocol.

The feedback participants provided regardinggh® in the present study was
generally quite promising, with more than 80% ofmen who received EMI reporting at
least moderate satisfaction with the content ofnlessages. Women who received more
EMI (and therefore “saw” more of the EMI contem8ported higher satisfaction with the
EMI content E(1,42)=6.84p=.01, R?=.14) than women who did not receive as many
EMI. A unique feature of the present study is thatcontent of EMI were tailored to the
“type” of trigger situation participants reporteid \EMA and, thus, may have been more
relevant to women at the times when they receikietht Many previous EMI studies did
not tailor EMI content and received feedback sutjggshe EMI messages were not well
accepted by all participants (see Heron & Smytli,020For instance, in a weight loss
EMI study, one-third of participants receiving stard, non-tailored EMI text messages
were dissatisfied with the content of the mess&des & Kim, 2007). Participants in two
other studies indicated EMI content was repeti#ind suggested creating a more diverse

pool of feedback (Newman et al., 1999; Weitzellet2®07). In the present study, eight
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unique EMI were developed for each of the threfeght content areas (disordered
eating behavior, media exposure, dysphoric moodieffort to minimize instances
where participants would receive the same message tinan once. Nine participants did
receive the same message on two occasions betaysendorsed trigger items in a
given category more than eight times. However ghegre no significant differences in
satisfaction ratings of EMI content between womér\id and did not receive duplicate
EMI (F(1,42)=1.99p=.17,R?*=.05). In contrasts to low satisfaction ratings witm-
content tailored EMI in previous research (Joo &KR007; Newman et al., 1999;
Weitzel et al., 2007), feedback from participantshie present study seems to suggest
that tailored EMI content was well received, everoag participants who received the
same messages more than once.

In addition to tailoring the EMI content in theegent study, the timing of EMI
delivery was also tailored such that women onlenesd EMI at specific times when
they reported a “trigger” event or experience VMAE This tailoring method necessarily
results in variability in the total number of EMiqvided to each participant, as it allows
for participants to receive more (or fewer) EMI degding on individual EMA reports.
Women in the CD+EMI group described the EMI frequeas “the right amount” and
81% of the women were at least moderately satisfigtal the frequency of the EMI
delivery. Exploratory analyses examined the extemthich actual EMI frequency
influenced satisfaction ratings. Women who receivexie EMI reported marginally
higher satisfaction with the EMI frequendy({,41)=3.06p=.09, R?=.07). Given this
was a statistical trend, this finding should beiipteted with caution, but does provide

preliminary evidence that in the present samplegivéng more EMI was related to
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increased satisfaction with EMI frequency. Redadittthe range of total number of EMI
participants received ranged from zero to 18 dutiagintervention week; at the
maximum EMI frequency averaged about 2.5 messagredqy. Receiving more frequent
EMI (up to as many as 2.5 per day) might be espgciseful if they are provided in a
tailored manner.

Previous EMI studies that have not tailored thertgrof EMI (and thus provided
them at fixed times) were criticized by participaint one study who complained that
receiving EMI for anxiety symptoms at the same texery day was not useful because
they oftentimes came during the same activity eegh(Newman et al., 1999). The
present study provides preliminary evidence thatfitaquency of EMI provided was
generally acceptable to participants. However, areot make conclusions regarding the
relative acceptability of time-tailored and non-¢itailored EMI because both types of
EMI were not provided in this study. Future resharemparing participants’ responses
to EMI that are, and are not, time-tailored woudduseful. For example, a research
design similar to that employed in the previousbcdssed stress management EMI study
could be used (Smyth & Heron, in preparation).his study, participants received EMI
at either random times throughout the day, or aetifig times when they reported high
stress or negative affect via EMA. This study desitlows for comparisons of relative
treatment efficacy, and also could be used to addies question of whether tailored
EMI are better received by participants. Develogaifpred EMI programs requires
considerable time and effort on the part of redeas; and thus, determining the relative

benefits of using time-tailoring methods is impattéor advancing the field.
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Characteristics of EMIThe use of EMI in psychosocial and behavioral tmealt
interventions is a relatively new, but growing acéaesearch. As such, when designing
this study, there was limited previous researclila@e to guide decisions regarding
optimal EMI frequency and appropriate cut-off ssoi@ EMA “trigger” items. Many
previous research studies provided EMI at fixecesr(e.g., Atienza et al., 2008; King,
Ahn, Oliveira et al., 2008) or at a fixed frequerfeyg., Weitzel et al., 2007). However,
some studies also allow for tailored EMI to bedsied (e.g., in response to craving in
smoking cessation interventions; Obermayer e2@D4; Rodgers et al., 2005), resulting
in participants receiving an unequal number of EMiese studies, however, do not
regularly report on the frequency with which papants received time tailored EMI.
This information can be helpful both for interpregithe results of individual studies (i.e.,
knowing the “intensity” of the intervention for indduals), as well providing
information that can inform future research (egguency with which participants use
EMI in given sample and under given circumstandésye consistent reporting of EMI
characteristics in published studies is clearlyessary as this field continues to grow.

Given the paucity of research regarding the liketgquency of EMI in the
literature, one of the contributions of the pressntly is that it provides information
about the characteristics of EMI in this samplgaing women. For the purpose of
designing this study, existing data from an EMAdstof eating and body image with
college students (Heron, 2006) were used to infdeoisions regarding the likely
frequency of EMI in the present study (see AppehgliXn the present study EMI were
delivered after about one out of every four EMAvays. This suggests the criteria and

threshold for delivering EMI (see Appendix K) wasfiiently high so that EMI were
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not provided after every (or nearly every) assessraed were instead provided at
tailored times. Based on the criteria used in shigly participants received an average of
about eight tailored EMI during the interventionekelndividual participants varied as
to the frequency of EMI they received, ranging froro 18 during the week; the
majority of participants (72%) received 8 or fevi#vl. The frequency of EMI provided
in previous studies has ranged from less than dmled&ily (e.g., every other day; Lazev
et al., 2004) to as many as five per day (Rodgeas ,2005). Although the rate of EMI
provided in this study is similar to previous resbait does fall on the lower end of the
spectrum (see Heron & Smyth, 2010). The descriptif@mation regarding EMI
frequency (and frequency of EMI trigger eventsdhis sample may be useful for
researchers designing EMI studies in the futuré, @ provide data to inform decisions
regarding the likely frequency of these specifigger events in similar samples.
Although there were no significant treatment effeaf EMI in the present study,
the possibility that EMI characteristics moderat@étment gains was explored. For
example, it is possible that women receiving maw &r specific types of EMI
experienced greater gains from the interventiomyVittle research examining the ideal
frequency and timing of EMI has been conducted,thadgotential effect of EMI
characteristics on treatment outcome is not wallisd (Heron & Smyth, 2010). In the
present sample, there was no effect of EMI frequemctreatment outcome, suggesting
that the number of EMI participants received did ingpact outcome measures. Only one
previous study of which we are aware has evalufite@ffect of EMI use on intervention
efficacy. As part of a weight loss intervention,rBett and colleagues (1992) provided

participants with a palmtop computer, on which theye able to access
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psychoeducational EMI at any time, and the frequevith which they self-initiated
access to this information was recorded and usedetdict treatment outcome. Results
showed participants who used the EMI weight losdues on the palmtop computers
more frequently experienced greater treatment gams lost more weight) than those
who used the EMI less frequently (Burnett et 892). The authors concluded that those
participants who took advantage of the EMI treathtera greater extent experienced
more weight loss. This pattern of results couldbetested exactly in the present study
because participants were not able to access tH@kMemand and thus, we only have a
measure of the frequency with which participanteneed EMI. In addition, in the

present study, EMI frequency is confounded witlgj@iency of reporting “trigger” events.
In other words, given the tailoring format used, IEdre provided at times when

specific “trigger” events or experiences were régg disordered eating behavior, media
exposure, dysphoric mood), and these “trigger” &/bave been linked to the experience
of greater momentary body dissatisfaction (Her@®&2 Heron & Smyth, under review).
Therefore, the present study design is not idedfsting the extent to which EMI use (at
least with respect to amount of use) may influemeatment outcome.

Exploratory analyses of the influence of EMI conten treatment outcome were
also examined. These analyses revealed that althitbege was a decline in reported
disordered eating (EDE-Q) and body dissatisfadi@®Q) during the course of the study
across all participants (likely due to regressmithe mean, as will be discussed further in
the limitations section), this was not the casesfane women; a subset of women
actually experienced an increase in eating patlycdogl body dissatisfaction during the

study. Women who reported more disordered eatihgWers via EMA (and thus
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received more disordered eating-specific EMI), eigpeed an increase in both
disordered eating symptoms and body dissatisfachimimg the three-month study period
(see Figure 18), while those who predominatelyiveceEMI in response to media use
and negative affect EMA trigger items reported aerall decline in disordered eating
and body dissatisfaction (this decline can likedydxplained by regression to the mean,
as will be discussed further in the limitationstsey. In a study examining the natural
course of eating disorder symptoms among a langgplesof adolescent and adult
women, results suggested that more severe behbsyonptoms (e.g., binging, purging;
as compared to attitudinal symptoms) were assatiaih poorer disordered eating
treatment prognosis (Helverskov et al., 2010).Ailsir pattern was seen in the present
sample as well, with women reporting the most baidral/signs of eating disorders via
EMA (i.e., more frequent reporting of disorderedirgatrigger items) demonstrating
poorer treatment outcome over three months.
Evaluating Intervention Efficacy

The second aim of this study was to evaluatetfieacy of a computerized
disordered eating intervention that was supplentewith palmtop computer-based EMI.
This aim was addressed in several different walyst the possibility that participants
were reactive to the EMA protocol was assessemrifgthe efficacy of the CD-ROM
intervention and the potential added benefit of EME assessed using both short-
(immediately post-intervention) and longer-termamume (two month follow-up). The
findings from the efficacy evaluation and implicats for the EMI and disordered eating

literature are discussed below.



90

EMA Measurement Reactivit%s was described previously, one concern with
EMA studies is that assessing participants multiphes throughout the day would
increase reactivity to internal or external cued aray systematically bias response
patterns. For example, in the present study itaggble that frequent daily assessments
regarding eating behavior could negatively inflleeneported behaviors, attitudes, and
body dissatisfaction. This is of particular concerthe present study because EMA was
used in the attention control condition, and thitusias important to evaluate and quantify
if EMA influenced women'’s response patterns (eitinegatively or positively).
Consistent with previous research, there was nbee¢ie of measurement reactivity on
any measures of body-related constructs. Thisrigpddds to a growing literature
indicating EMA is not reactive in eating disordetody image studies (Heron & Smyth,
under review; le Grange et al., 2002; Stein & CA203). For example, in a study of
women with binge eating disorder, all participaioisk part in a CBT intervention for
binge eating and half used palmtop computers fensahitor eating behaviors. It was
hypothesized that the increased self-monitoringaN& would be associated with
greater treatment gains. However, this was notdése; all participants reported similar
rates of improvement (le Grange et al., 2002). e dhere are no known published
reports providing evidence that eating or bodyteslaneasures are reactive to intensive
EMA protocols. There is also little evidence foraserement reactivity to EMA in other
research areas (e.g., pain, alcohol use; Huff@@d7® Given these consistent findings
that EMA does not systematically influence paréeits’ self-reports of cognitive,

behavioral, or affective processes in their eveyydees, it does appear as though EMA
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can be used in attention control conditions withaftecting participants’ response
patterns.

CD-ROM Intervention Efficacyn order to assess the extent to which EMI could
be used to supplement a computerized interverntenefficacy of the CD-ROM
intervention in the present sample had to firseba&uated. In the present study, there
was very limited evidence suggesting the CD-ROM eféective. Participants in the
intervention groups (CD and CD+EMI) reported a dase in A:l discrepancy
(suggesting a smaller ideal body discrepancy)nbugignificant changes in A:O
discrepancy, body-related quality of life, or théiss-norm internalization were seen, as
compared to women in the control group. These tfi@ere not moderated by initial
level of eating pathology (EDE-Q), body shape cone¢BSQ), or BMI. These limited
findings are inconsistent with a previous study thaluated the efficacy of the CD-
ROM intervention in a sample of young college woraed found significant results
changes in disordered eating behaviors (Frankb,&095). In the prior study, women
identified as “at risk” or “low risk” for developmeating disorders were recruited to
participate. Similar to the present study, all jggrants completed an initial baseline
assessment (consisting of a knowledge questionraitemeasure of disordered eating
[EDE-Q] and thinness norm internalization [SATAQ@articipants were randomized to
review either the CD-ROM or neutral videos addmgsssues related to gender or
women’s health (e.g., sex differences in infantshapause in women, etc.). Participants
reviewed these materials in the research officemsessions, separated by 1-2 weeks
(as was done in the present study). They then categpthe knowledge and SATAQ

guestionnaires at the end of the intervention (@eas) and the knowledge, EDE-Q, and



92

SATAQ three months later. Results demonstrated womeéewing the CD-ROM
experienced significant improvements in measuressoirdered eating behaviors (EDE-
Q) and thinness-norm internalization (SATAQ), ampared to those women reviewing
control videos. These effects were more pronoufmedomen who had been identified
as “at risk” for developing an eating disorder (qared to those at “low risk”; Franko et
al., 2005)..

Given Franko and colleagues’ findings that the COMRintervention was
efficacious for reducing disordered eating behavinoryoung college women “at risk” for
developing eating disorders, the design of thegmestudy was modeled after this
previous work. Similar methods were used in thislgtin order to maximize the
likelihood that the brief CD-ROM intervention wousdccessfully reduce disordered
eating behavior in the present sample, as it ditiemprevious study. For example, “at
risk” women were identified and enrolled in thedstusimilar intervention delivery
procedures were used, and the same outcome wessads

Although the present study was similar to the CDMR@lidation study in many
ways, there are several important differencesrttegt account for the ineffectiveness of
the CD intervention in this study. First, the prasgtudy was framed very broadly as
being about various aspects of college studenatfifitthe true purpose of the intervention
was masked from participants. As was discussedqusgly, this was done in order to
reduce demand characteristics and maximize thenadtealidity. In the CD-ROM
validation study by Franko and colleagues (200%),durpose of the study was less well-
masked, as the CD-ROM intervention was referregstan eating disorder education tool

and the study was described as being about worhealth and nutrition. It is plausible
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that non-specific treatment factors, such as s##fesion into a study about eating
disorder treatment, motivation for treatment, aptimism about treatment effects are
necessary for these women to experience the expelssges in behavior and
cognitions. While these factors were present inptteious work by Franko and
colleagues, they were greatly reduced or eliminatede present study due to the study
framing that was used.

A second difference between the present studylandtudy validating the CD-
ROM intervention that could contribute to the ladlsignificant findings is that the level
of eating pathology in the present sample was anhatly higher than in previous work.
The mean EDE-Q score for this sample was 3.4 @paint scale, higher scores indicate
greater eating pathology), while the mean EDE-Qesgothe Franko et al. study was 2.3
for the complete sample and 2.8 for women identiéie “at risk” for developing an
eating disorder. It is possible that in a samplin\&ilower level of pathology a 2-hour
computer-based intervention is sufficient to pradaignificant effects, but for women
with higher levels of disordered eating behavibis telatively low-intensity intervention
is insufficient to produce changes. It is possthi given the higher level of eating
pathology in this sample, a more intensive intetioen(e.g., face-to-face, longer in
duration) would be more appropriate. Using a motenise intervention that created
greater accountability and provided women with napportunities to practice skills and
receive feedback on their implementation of skitigy be more effective with women
who have higher levels of disordered eating behavio

It is evident that th&ood, Mood, and Attitud€ED-ROM intervention, for the

present sample, was insufficient for making a sigant impact on women'’s body
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dissatisfaction, body-related quality of life, drtness-norm internalization in the short-
term. In order for an intervention to be efficagoit is presumed that participants must
acquire knowledge, have the ability to implemeset skills, and actually implement the
skills (Bellg et al., 2004). In the present studarticipants needed to acquire knowledge
of relevant skills (e.g., learning behavioral staeés for coping with urges to binge), be
able to enacts the skill (e.g., use the behavairategy in daily life), adhere to the target
change in behavior (e.g., reduce binging), andrttegvention must be efficacious for the
intended outcome (e.g., reducing binge eating shbelassociated with lower likelihood
of developing a clinical eating disorder). Datanfirthis study provided evidence that
participants receiving the intervention acquiredwledge of relevant skills. The extent
to which women were able to implement these skilladhere to the desired changes in
behavior, however, was not adequately assessedc&htl be especially useful for
reminding participants to enact skills in their sukay lives and encourage adherence
(Gruber et al., 2001). In future studies it will iogportant for researchers to measure the
extent to which participants are implementing tkilssbeing taught in order to
adequately assess the potential added benefit 6§ Bellg et al., 2004 for
suggestions on appropriate evaluation methods).

EMI Efficacy.The goal of providing EMI in the present study waextend skill
acquisition from the intervention completed in tesearch office into women’s everyday
lives. It was expected that participants would mia&atment gains in response to the
CD-ROM intervention; however, very few consistenprovements in body-related
constructs were seen in this sample. Given thaethmen did not experience many

changes in body dissatisfaction, body-related tueafilife or thinness-norm
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internalization after completing a two-hour intemtien, adding (even briefer) mobile
support to reinforce skills and information frone timtervention did not increase
treatment efficacy. Unfortunately, because limiieétment responses to the intervention
were seen, the present study does not providdyaafikquate test of the extent to which
EMI can be used to augment this intervention fepdiered eating and body
dissatisfaction.

Two previous studies have similarly found it difflt to change severe disordered
eating behavior using brief EMI. In these pilotd&s, women with bulimia nervosa first
completed either inpatient (Bauer et al., 2003htensive outpatient (Robinson et al.,
2006) treatment and then received text messageltiddéfor the following six months.
Although the samples in these studies have higlvels of eating pathology than in the
present study, they also took part in more intensivperson, cognitive-behavioral
therapy prior to receiving EMI. The EMI in thesadies were conceptualized as an
“after care” program, with the intention of motiwreg and encouraging patients to
continue using CBT skills by periodically sendirmgninders via text message to patients’
mobile phones. Both were small, uncontrolled pskoidies, so results must me
interpreted with caution. Researchers found dutlileg‘after care” period when
participants received EMI, they continued to exg@ece some modest treatment gains.
However, despite both intensive psychotherapy afteér care” EMI for six months,
more than half of the participants continued toréeplinical significant symptoms of
bulimia (Robinson et al., 2006). Bauer and collesy(2003) similarly found modest

treatment gains during EMI, with some self-repoiltagrovement in behaviors (e.g.,
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binging, vomiting), but less consistent improvemerdysfunctional” levels of body
dissatisfaction.

Mechanism of Chang&aocial Cognitive Theory (SCT; Bandura, 1986) is the
theoretical framework that drives the developmémhany interventions for disordered
eating and body dissatisfaction. However, in tisodiered eating and body image
treatment literature, there is very little resedralestigating potential treatment
mediators. As such, one of the secondary aimseoptasent study was to examine
possible treatment mediators. Unfortunately, giradiable treatment gains were not
demonstrated in the present study, meditationdls@s could not be conducted.

The need for studies identifying possible mechasisfrchange in disordered
eating treatment programs remains. In the presedy sself-efficacy and emotion
regulation were assessed with the intention oingghem as mediators. These constructs
were identified based on the fact that the CD-R@tdrvention used in this study was
loosely based on SCT (Franko et al., 2005), amdgsily aimed to encourage behavior
change through improvements in self-regulation seitiefficacy. Eating-related self-
efficacy and emotion regulation were assessedeiptbsent study (pre-intervention and
post-intervention) and it was expected that therirgntion would change individuals’
ability to regulate negative emotions and improei-sfficacy, thus reducing disordered
eating behaviors, attitudes, and beliefs aboutsopkysical appearance. Still, there are
other constructs described within SCT that coutd &le assessed as potential treatment
mediators (e.g., goal setting, problem solvingconte expectancies) and should be
explored in future disordered eating interventiarky In order to be able to adequately

measure these constructs, new assessment insteughentd likely be developed for this
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population as well. For example, no measure existedsess young women'’s self-
efficacy for changing disordered eating behavioid an existing scale had to be adapted
for this study. Adapting measures in this way isideal and future research focused on
developing specific measures to assess targetraotsof interest (e.g., self-efficacy,
goal setting, outcome expectancies) in this areasgarch are needed.
Implications for Clinical Practice

Some have argued that ambulatory assessment andention can and should be
disseminated for use in everyday clinical prac{Marks, 1999; Newman, Consoli et al.,
1997; Piasecki et al., 2007) and this is beginminige done in eating disorder treatment.
For example, integrative cognitive-affective theragn emerging treatment for bulimic
behaviors, includes treatment modules (e.g., selfitaring, cognitive restructuring)
administered on palmtop computers to help patigeteralize therapy skills to their
daily lives (Norton et al., 2003; Wonderlich et &000). This therapy provides an
example of how EMI can, and are, being incorporatemiclinical practice. There are,
however, several practical considerations that mestddressed when considering using
EMI in clinical practice. First, hardware and scdhe@ must be available to meet specific
treatment needs (e.g., CBT for panic disorder, vatibnal program for smoking
cessation), a task that can be accomplished if Eddkments are manualized and
marketed to practitioners (Newman, Consoli etl#8197). Second, cost considerations
must also be acknowledged, as the price of satifingnd implementing EMI must be
outweighed by the benefits of such a system. Gingmust consider costs associated
with purchasing treatment software, hardware (@@mputers, mobile devices), and the

time required to setup and implement the EMI systene way to offset hardware costs
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is to allow patients to use their own mobile desjaastead of clinicians supplying these
(e.g., cellular phones or “smart” phones). In seratlinical practices, the cost of setting
up an EMI system may exceed any gains, but foelgogactices, clinicians may
ultimately save time by allowing electronic devitesake over repetitive aspects of
treatment (e.g., teaching relaxation techniqueshabtime can be devoted to more
complex aspects of patient care (e.g., analyzingpgyms, treatment planning; Marks,
1999). It remains to be seen whether implementirol) ractices in the real world can
also significantly improve existing treatment effeeness.

In most EMI research, including the present stli] are used as a tool to help
individuals continue to acquire, practice, and npooate skills into their everyday lives
during or immediately after the treatment phase ENII in this study were administered
for one week immediately after the intervention wampleted, with a focus on
continuing skill acquisition in women’s everydayds. This approach has been used
previously in EMI studies (Bauer et al., 2003; Raoin et al., 2006), but there are several
alternates ways in which EMI could have been dedigien this study. For example, in
some previous studies for anxiety treatment (Kgnardy et al., 2003; Newman,
Kenardy et al., 1997) and weight loss (e.g., Agtaal., 1990; Burnett et al., 1992),
participants began using mobile technology-based dtiving the initial intervention
phase (e.g., group or individual CBT). This prodgerticipants the opportunity to begin
to incorporate skills into their lives and have @uaigte time to practice skills and receive
feedback, during the intervention phase. Althougs tesearch design was considered in
the present study, it was not used in an effonb&intain a reasonable participant burden.

There was concern that college students may hdfieutty maintaining adequate
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compliance with the current EMA/EMI protocol forveeal weeks time. As was
discussed previously, however, there are many waysich the current protocol could
be adapted in an effort to reduce participant burdach as reducing the number of EMA
guestions and using technology (e.qg., cell photied)young adults already use in their
daily lives. By making these adjustments to recheicipant burden, it is possible that
the EMI intervention period could be extended withwegatively impacting compliance
rates. Future EMI research for disordered eatinglanaly dissatisfaction should consider
ways in which to reduce burden and make the EMigoma more “livable” for
participants. This could allow for the EMI phaséwextended and potentially overlap
with the intervention delivery. This treatment dgswould provide people the
opportunity to practice implementing the skillsyttare learning in their everyday lives
and receive feedback on their application of thissfeither in person or via EMI). By
providing people with strategies for change (viaititervention), and also guiding them
through the necessary steps to implement changbsimeveryday lives (via the mobile
technology and EMI), it is possible that improvensan people’s ability to acquire and
practice intervention skills will be more likely txcur.

Another way EMI could be used in clinical reseaacld practice is as “boosters”
to help people maintain treatment gains or prexaapse. After a course of treatment is
completed, over time people tend to lose someegtins that were made during, and
immediately after, the active intervention phasee @ay to combat this pattern is to
offer “booster” sessions of treatment to review egidforce skills, and enhance
motivation for continued behavior change. For exi@nmsearch has demonstrated that

boosters can be added to interventions for bingegdisorder (Schlup et al., 2009),
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alcohol use (Connors & Walitzer, 2001), relatiopsthifficulties (Braukhaus et al., 2003),
and assertiveness training (Baggs & Spence, 189@)drove maintenance of treatment
effects. Although boosters can use in-person cbtdgprovide additional treatment, in
one study telephone-based booster sessions wareguldo participants after
completing an intensive in-person smoking cessatitarvention. Participants receiving
telephone booster sessions were twice as likedyitbsmoking as compared to those who
did not receive the boosters, six and 12 montles #ie intervention (Metz et al., 2007).
Although we are not aware of existing work usingoitetechnology-based EMI to
provide treatment boosters, they could prove ta beeful and cost-effective method for
helping patients to maintain treatment gains owrgér periods of time following
psychological or health behavior interventions.
Study Limitations and Recommendations for FutuieeResh

Sample LimitationsThis intervention was conducted with college woraea
private university. Although in recent decades mresearch has been examining body
image and eating behaviors in men (Drewnowski &,YI&87; Pope et al., 2000) there is
still a paucity of research relative to the stuflyhese issues in women. Many of the
measures used in the present study (e.g., disaesabody dissatisfaction, thinness
norm internalization) were specifically constructedy for women, and thus could not
have been used in a sample including men. Furtherrtitere is evidence that the factors
that influence body image in men and women aretanbally different (Silberstein et
al., 1988). For example, although many women vahetinternalize a thinness norm,
many men idealize a muscular build. This is naedito suggest that men do not

experience body-related distress and disorderénigda¢haviors, but rather to say that
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the processes responsible for establishing, maintgiand triggering these issues are
substantially different across genders. Clearlyhdidsatisfaction and disordered eating
are important problems in a minority of men, anaife research should address this
population with studies that are carefully designgtth the appropriate context for a male
sample.

The sample used in the present study was predostyri2aucasian (71%), with
the largest minority describing themselves as A§l&%6). A substantial amount of
research has been conducted suggesting that vatimois groups hold different ideals
regarding personal and cultural norms for body steap size and eating behaviors (e.g.,
Altabe, 1998; Miller et al., 2000). For exampleriddn American women tend to choose
larger ideal body figures and Asian women chosdlemdeal figures than Caucasian
women (Kronenfeld et al., 2010) and Caucasian worapart greater weight-related
body dissatisfaction than non-Caucasian women (Rebkéal., 2006). The CD-ROM
intervention addressed issues related to cultoflaldnces on body image (e.g., varying
cultural norms and standards) and eating pattémasko et al., 2005). Nonetheless,
given the sample the present data should not berglered to minority groups within the
United States, let alone to other cultures and w@msoutside the United States, and this
is an important area for future research. In paldic it could be useful to explore how
different contextual factors or cultural meaningsy(, role of food, type of media use,
cultural beliefs about beauty) may differentialifluence women of varying racial,
ethnic, or cultural backgrounds.

In any intervention study when no treatment effacesfound, the sample size and

statistical power come into question. Based on raatdytic findings from eating
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disorder prevention programs (Stice & Shaw, 200 present study was powered to
detect a medium effect size (with power=.80, alp@&)% A priori power analysis using
G*Power 3.0.5 (Faul et al., 2007) suggested a saaiple size of 117 participants (39
per group) was required to detect this effect. Asag 10% attrition (although actual
attrition was significantly lower) this requiredrefiing 129 women (43 per group). In the
present study, 131 women were enrolled and 127 laatpthe study. Thus, based on
these calculations, the present study should haffieient power to detect moderately
sized treatment effects, particularly between ttenéion control and the two intervention
(CD, CD+EMI) groups. It is more difficult to estingathe differential effect sizes
between the CD and CD+EMI groups, but it is likédgt the current study was
underpowered for such comparative effectiveness the difference between two
“active” treatment groups) if the addition of EMigwides only minimal utility (i.e., a
small effect size). Nonetheless, given no signifieffects of the CD-ROM intervention,
non-significant EMI effects are not surprising, anid unlikely that insufficient

statistical power alone explains the overall patta#rgenerally null findings for the
intervention.

Design Limitationslin this study the tailoring of EMI delivery wasdsa on broad
heuristics of self-reported disordered eating belraymedia use, and negative affect
assessed via EMA. These three factors were selbatatl on empirical data suggesting
their relevance to the momentary experience of labslsatisfaction (Heron, 2006; le
Grange et al., 2001; Smyth et al., 2007) and triggens and thresholds for delivering
EMI were estimated based on previous data (Het@®6;2see Appendix L). As

technology continues to advance, more sophisticatttiods for tailoring EMI to
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individuals’ responses should be explored. For gtaralgorithms that continuously
calculated mean values for participants’ respotsepecific EMA items could be
created and EMI could be delivered when reportabowe the individual person’s mean
value (and the person’s mean could shift over timiggnds in responding (e.g.,
increasing levels of negative affect over seveaoaird or a day) could also be
automatically tracked and used to inform the dejived EMI. The present study uses a
significantly more sophisticated approach to taigithe content and timing of EMI
messages than many previous studies, thus represantimportant contribution to the
literature. However, future research should airdgweelop EMI that allow considerably
more flexibility in terms of their ability to indidually tailor EMI content and delivery in
real time.

In the present study, experimental group andwetgion “dose” were
confounded, with the CD+EMI group receiving morerppts than the CD and attention
control groups. We attempted to minimize this dffgclimiting the number of EMI
participant received after a given EMI (i.e., evieendorsing several trigger items, they
only received one EMI at the end of the surveyye@ithat no significant group effects
were demonstrated, the intervention dose did nee dreatment effects. Nonetheless,
future research using similar research designslghdentify ways to control for the
effect of dose. For example, if EMI frequency excted, in statistical analyses the
number of EMI administered can be controlled teedatne if group effects remain.
Intervention dose could also be experimentally maliaited by yoking participants across

groups based on the number of prompts or EMI reckiv
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On the primary outcome measures (EDE-Q and BSQ¢ thas a clear effect of
time, with all participants (regardless of grougpaorting a significant decline in EDE-Q
and BSQ scores (i.e., less disordered eating, bssatisfaction) from the start to end of
the study (i.e., screening to follow-up). Reseanctihe natural course of disordered
eating behaviors and attitudes in samples of adutben (Mond et al., 2004a; Rizvi,
Stice, & Agras, 1999), as well as college womero(@her et al., 1992), suggests
measures of disordered eating behaviors and atitack relatively stable over longer
periods time (e.g., one to six years), althoughetli® some variability during this time
(particularly in behavioral measures of eating pktgy). The duration of present study
was only three months, and thus, did not captwedlatively stability that may be seen
over longer periods of time. Also, recall particigmawere selected for the present study
based on having high EDE-Q (>2.3) or BSQ (>110yex;ahese time effects can thus be
parsimoniously explained by regression to the ma&hough potentially a problem in
all research studies, regression to the mean ieplarly problematic in studies (such as
this one) where participants are selected to lialiyi “high” on a given variable. Given
previous research demonstrating disordered eatiddpady dissatisfaction interventions
are most efficacious with women who are experiemsiome symptoms (Franko et al.,
2005; Stice & Shaw, 2004), however, we chose @etathe intervention in this study to
women who were most at risk of developing eatirsplers and compare differential
treatment responses across groups over time @hgsly removing the regression of the
mean effect from the estimate of treatment effects)

One additional way to control for regression totiean would be to repeat the

baseline assessment measures (before the intenvgatase), so that any regression to
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the mean seen during this time could be quantdisdi controlled for when examining
long-term outcome. We considered repeating the EDd#vd BSQ measures at the Time
1 assessment (pre-intervention) so that regressitre mean from the screening
assessment to Time 1 could be measured and cewtrdlhis was not done in the present
study for two reasons. First, in an effort to basistent with the framing of the study as
being broadly about daily experiences and lifedlege, we wanted to reduce the
number and frequency of disordered eating and buodge measures administered. This
framing was important in order to limit demand @weristics, as well as to provide a
consistent message and experience for women ragagssigned to the control group.
Second, both the EDE-Q and the BSQ ask particigantsgport on symptoms during the
previous 28 days. In this study the screening anteTL assessments took place an
average of 14 days apart and, thus, the assesperamis would overlap. Although the
possibility of regression to the mean on the EDBAQ BSQ measures was evident in the
present study, it is important to recall that,las trend was seen in all treatment groups
(including the control group), it is unlikely thiiis effect is masking actual treatment
effects (Davis, 1976; James, 1973).
Final Conclusions

The aim of this study to evaluate the feasibiligceptability, and efficacy of a
disordered eating intervention for college womehmisTintervention was highly
innovative in that it used palmtop computers tegnate ambulatory assessment (i.e.,
EMA) and intervention (i.e., EMI) strategies to yicted tailored and contextually
sensitive EMI to augment a computerized interventichis study demonstrated that EMI

were feasible to implement and generally well reegiby this sample of young women.
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In the present sample, analyses of interventidonay revealed that the computerized
CD-ROM intervention did not produce reliably sigoént improvements in body-related
constructs. In addition, there was no unique oeddakenefit of palmtop computer based
EMI in this study.

Although EMI potentially offer a way to improveisting interventions, the use
mobile technology for providing psychosocial andliiebehavior interventions is a
relatively new, but growing, field of research. #&ch, many challenges in the design and
implementation of EMI remain. Table 15 providesoarrview of these challenges with
regards to sample considerations, study desigerviention selection, EMI
characteristics, and the measurement of outcomelzane processes. In brief,
guestions remain regarding the best and most apatepnethods for implementing and
testing the efficacy of ambulatory intervention heets. At the same time, there are also
great opportunities for developing more acceptahbk efficacious interventions for
disordered eating behaviors, as well as other mdgglcal disorders and health behaviors

by using real-world assessment and interventiomausst
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Appendix A

Eating Disorder Examination — Questionnaire (EDE-Q)

ON HOW MANY DAYS OUT No 15 6-12 13-15 16-22 23-27 Every
OF THE PAST 28 DAYS... days days days days days days day

Have you been deliberately trying
to limit the amount of food you eat 0 1 2 3 4 5 6
to influence your shape or weight?

Have you gone for long periods of
time (8 hours or more) without
eating anything in order to
influence your shape or weight?

Have you tried to avoid eating any
foods that you like in order to 0 1 2 3 4 5 6
influence your shape or weight?

Have you tried to follow definite

rules regarding your eating in

order to influence your shape or

weight; for example, a calorie 0 1 2 3 4 5 6
limit, a set amount of food, or

rules about what or when you

should eat?

Have you wanted your stomach to
be empty?

Has thinking about food or its
calorie content made it much more
difficult to concentrate on things
you are interested in; for example,
read, watch TV, or follow a
conversation?

Have you been afraid of losing
control over eating?

Have you had episodes of binge
eating?

Have you eaten in secret? (Do not 0
count binges.)

Have you definitely wanted your

stomach to be flat? 0 1 2 3 4 5 6



ON HOW MANY DAYS OUT No 15 6-12 13-15 16-22 23-27
OF THE PAST 28 DAYS... days days days days days days
Has thinking about shape

weight made it more difficult to

concentrate on things you are in; 1 2 3 4 5
for example, read, watch TV, or

follow a conversation?

Have you had a definite fear tt

you might gain weight or become g 1 2 3 4 5
fat?

Have you felt fat 0 1 2 3 4 5
Have you had a strong desire

lose weight? 0 1 2 3 4 5
Over the past 4 weeks (28 days) Not at all Slightly Moderately
Has your weight influenced how you thi

about (judge) yourself as a person? 1 2 3 4
Has your shape influenced how you th

about (judge) yourself as a person? 1 2 3 4
How much would it upset you if you had

weigh yourself once a week for the next four g 1 2 3 4
weeks?

How dissaisfied have you felt about yo!

weight? 1 2 3 4
How dissatisfied have you felt about yc

shape? 1 2 3 4
How concerned have you been about o

people seeing you eat? 1 2 3 4
How uncomfortable have you felt seeing y:

body; for example, in the mirror, in shop

window reflections, while undressing or 1 2 3 4
taking a bath or shower?

How uncomfortable have you felt abc

others seeing your body; for example, in 1 ) 3 4

communal changing rooms, when swimming
or wearing tight clothes?
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Every
day
6
6
6
6
Markedly
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
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Appendix B
Body Shape Questionnaire (BSQ)

OVER THE PAST FOUR WEEKS:

Nevel
| Rarely
| | Sometime
| | | Ofter
| | | | Veryofter
|| | | | Always
[
1. Has feeling bored made you brood about your st 1 2 3 4 5 6
2. Have you been so worried about your shape thahgee been feelin
you ought to diet? 1 2 3 4 5 6
3. Have you thought that your thighs, hips or bottamtao large for th
rest of you? 1 2 3 4 5 6
4. Have you been afraid that you mi become fat (or fatter 1 2 3 4 5 6
5. Have you worried about your flesh being not firnoegh’ 1 2 3 4 5 6
6. Has feeling full (e.g. after eating a large mead)de you feel fa 1 2 3 4 5 6
7. Have you felt so bad about your shape that you bage? 1 2 3 4 5 6
8. Have you avoided running because your flesh migtthie’ 1 2 3 4 5 6
9. Has being with thin women made you feel -conscious about yot
shape? 1 2 3 4 5 6

10. Have you worried about your thighs spreading ouwtmittingdown 1 2 3 4 5 6
11. Has eating even a small amount of food made ydudei 1 2 3 4 5 6

12. Have you noticed the shape of other women andhattyour owr
shape compared unfavorably? 1 2 3 4 5 6

13. Has thinking about your shape interfered witlur ability to
concentrate (e.g. while watching television, reggdiistening to
conversations)? 1 2 3 4 5 6

14. Has being naked, such as when taking a bath, nadéeg! fat 1 2 3 4 5 6

15. Have you avoided wearing clothes which make yarticularly aware
of the shape of your body? 1 2 3 4 5 6

16. Have you imagined cutting off fleshy areas of ybady" 1 2 3 4 5 6



17.

18.

19.

20.

21,

22,

23.

24,

25,

26.

27,

28.

29,

30.

31

32

33

34,

Has eating sweets, cakes, or other high calorie foade you feel fa

Have you not gone out to social occasions (e.digsatbecause yc
have felt bad about your shape?

Have you felt excessively large and rounc
Have you felt ashamed of your bor
Has worry about your shape made you (

Have you felt happiest about your shape when ymmach has bee
empty (e.g. in the morning)?

Have yot thought that you are in the shape you are becauséagk
self-control?

Have you worried about other people seeing rolfabéround you
waist or stomach?

Have you felt that it is not fair that other wor are thinner than yoi
Have you vomited in order to feel thinn

When in company have your worried about takingagprhuch roon
(e.g. sitting on a sofa, or a bus seat)?

Have you worried about yoiflesh being dimply

Has seeing your reflection (e.g. in a mirror orgkdndow) made yo
feel bad about your shape?

Have you pinched areas of your body to see how rfatdhere is

Have you avoide situations where people could see your body
communal changing rooms or swimming baths)?

Have you taken laxatives in order to feel thin

Have you been particularly s-conscious about your shape whel
the company of other people?

Has worry about your shape made you feel you otmgbxercise
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Neve
| Rarely
| | Sometime
| | | Ofter
| | | | Veryofter
|| | | | Always
I O
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
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Appendix C

Contour Drawing Rating Scale

Your ACTUAL self: The figure that you ACUALLY possess. Thighe figure you
currently look like.

Your IDEAL self: The figure that you would IDEALLY like toggsess. This is the
figure youwish, desire, or hopeto look like.

Your SHOULD self: The figure that you think you OUGHT to passe This is the
figure you have auty, obligation, or responsibility to look like, or the figure that you
aremorally obligated to possess.

1. Which figure represents your ACTUAL self? Thashe figure yowcurrently look
like.
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2. Which figure represents your IDEAL self? Thashe figure yowvish, desire, or
hopeto look like.

3. Which figure represents your SHOULD self? Tikithe figure you haveduty,
obligation, orresponsibility to look like, or the figure that you aneorally obligated to
poOSsess.




113

Appendix D
Body Image Quality of Life Inventory
Listed below are various ways that your own bodgigenmay or may not influence your

life. For each item below, circle how and how myolr feelings about your appearance
affect that aspect of your life.

Very  Moderate Slight No Slight Moderate Very
Negative Negative Negative Effect Positive Positive Positive
Effect Effect Effect Effect Effect Effect

My basic feelings about myself —
feelings of personal adequacy -3 -2 -1 0 1 2 3
and self-worth.

My feelings about my adequacy
as a woman — feelings of -3 -2 -1 0 1 2 3
femininity

My interactions with other
women

My interactions with other men -3 -2 -1 0 1 2 3

My experiences when | meet
new people

My experiences at work or at
school

My relationships with friends -3 -2 -1 0 1 2 3

My relationships with family ) ) i
members 3 2 1 0 1 2 3

My day-to-day emotions -3 -2 -1 0 1 2 3

My satisfaction with my life in 3 D 1 0 1 5 3
general

My feelings of acceptability as a 3 D 1 0 1 5 3
sexual partner

My enjoyment in my sex life -3 -2 -1 0 1 2 3

My ability to control what and
how much | eat

My ability to control my weight -3 -2 -1 0 1 2 3

My activities for physical
exercise
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My willingness to do things that

might call attention to my -3 -2 -1 3
appearance

My daily “grooming” activities

(i.e., getting dressed and -3 -2 -1 3
physically ready for the day)

How conﬁc_lent | feel in my 3 D 1 3
everyday life

How happy | feel in my 3 D 1 3

everyday life
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Appendix E

Sociocultural Attitudes Towards Appearance Questionaire

Please read each of the following items carefalhd indicate the extent to which you agree or
disagree with each statement. Please use th&foliaating scale for each item.

Completely Neither Completely
disagree agree nor agree
disagree
1 2 3 4 5 6 7

1. Women who appear in TV shows and movies prafect 1 2 3 4 5 6 7
type of appearance that | see as my goal.

2. | believe that clothes look better on thin maedel 1 2 3 4 5 6 7

3. Music videos that show thin women make me whsth t 1 2 3 4 5 6 7
were thin.

4. | do notwish to look like the models in magazines. 12 3 4 5 6 7

5. I tend to compare my body to people in magazames 1 2 3 4 5 6 7
onTV.

6. In our society, fat people are not regarded as 1 2 3 4 5 6 7
unattractive.

7. Photographs of thin women make me wish thatrewe 1 2 3 4 5 6 7
thin.

8. Attractiveness is very important if you wangtet ahead 1 2 3 4 5 6 7
in our culture.

9. It's important for people to work hard on thiggures/ 1 2 3 4 5 6 7
physiques if they want to succeed in today’s caeltur

10. Most peopleo notbelieve that the thinner you are, thd 2 3 4 5 6 7
better you look.

11. People think that the thinner you are, thecbgtbu 1 2 3 4 5 6 7
look in clothes.

12. In today’s society, it'aotimportant to always look 1 2 3 4 5 6 7
attractive.

13. | wish | looked like a swimsuit model. 12 3 4 5 6 7

14. | often read magazines likmsmopolitanVogue and 1 2 3 4 5 6 7
Glamourand compare my appearance to the models.
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Appendix F
Difficulties in Emotion Regulation Scale - Revised

Read each of the statements below and indicateofiew the statement applies to you in
general.

Almost neve

| Sometime

| About half the tim
| Most of the tim
| | Almost alway:
||

3 4 5

I
|
|
||
1 2

| pay attention to how | fet

| experience my emotions as overwhelming and ogbafrol 1 2 3 4 5
I have difficulty making sense out of my feelir 1 2 3 4 5
I know exactly how | am feelin 1 2 3 4 5
| care about what | am feelir 1 2 3 4 5
| am confused about how | fe 1 2 3 4 5
When I'm upset, | become embarrassed for feeliagway 1 2 3 4 5
When I'm upset, | feel out of contr 1 2 3 4 5

When I'm upset, | believe that | will remain thaaywfor alongtime 1 2 3 4 5

When I'm upset, | believe that my feelings aredaind importan 1 2 3 4 5
When I'm upset, | have difficulty focusing on othhings 1 2 3 4 5
When I'm pset, | can still get things doi 1 2 3 4 5
When I'm upset, | feel ashamed with myself for fieglthat way 1 2 3 4 5

When I'm upset, | know that | can find a way to etumlly feelbette 1 2 3 4 5

When I'm upset, | feel guilty for feeling thaiay. 1 2 3 4 5
When I'm upset, | have difficulty concentrati 1 2 3 4 5
When I'm upset, | have difficulty controlling my baviors 1 2 3 4 5

When I'm upset, | believe that wallowing in it i bcan do 1 2 3 4 5



Appendix G

Eating Disorder Self-Efficacy Scale - Revised
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Read each statement below and rate how confidenagethat the statement applies to

you.

| can look at my stomach or thighs without wondgiifnl’ve gained ol
lost weight.

| can accept my “figure flaws

| am able to not compare my body shape to otharahattractive
females | see.

| can feel proud of how | loo
| can wear a swimsduit in publ

| can eat a meal without thinking about how many caltim
consuming.

| can buy food based on what | feel like eating, bexrause it is low fe
and/or low calorie.

| can eat three balanced meals a day without hipgiardng,
exercising excessively, or taking diuretics or tases.

| can eat one serving of ice cream without feefjnidty or anxious

| can eat a high fat/high calorie food without wamg that | will gain
weight.

Not at all
confident

1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2

Very

confident
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
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Appendix H

Knowledge Questionnaire

Which of the following can result from inadequagé nutrition?
Coughs, including whooping cou

Vertigo and other problems with bala

Hair loss, including baldness and brittle r

Asthma and other breathing proble

All of the abow

Your friend down the hall has a midterm worth 586 of her grade coming up next
Thursday and is feeling stressed. You have alreadgken several exams this year and
are feeling pretty good about your ability to copeawith stress and manage your time.
When you are giving your friend advice, which of tie following is NOT something you
would recommend?

Ask upperclassman for copies of their old ex

If a TA (and not the professor) is runnine review session, skif

Study for the test as though it is next Wednesday/Thursda

b and

All of the abow

A Class-Professor Investigation could include:

Finding out the types of readings and assignmenisagll have for i clas:

Asking friends at other universities about clagbey have take

E-mailing professors you have had before to ask whicofessors in their department
the most difficult

Finding out if the class has a graduate or unddrgri@ T/ and becoming friends with tt
TA before the class begins

All of the abow

Assertiveness is:

Being specific and dire

Stating your opinio

Speaking to the person your message is intend
Not putting others and their ojions dowi

All of the abow

Which of the following is the most important beefit of having a tutor?

You are more likely to remember the course mateifglou know you are paying somec
to help you study

It makes you commit to studyi for the class during a set period of t

Most tutors on campus are other students so ivalimu to meet new peoj

Professors regularly meet with tutors and give tirgformation about the material that w
be on exams

All of the abow
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Why do we need folate (folic acid) in your diet?
Folate aids the formation of red blood cells andA
Folate aids digestic

Folate strengths bor

Folate helps heal wour

All of the abow

John is new to college and is feeling prettytimidated by his professors. Even when he
thinks about talking to his professors before or dkr class it makes his palms sweaty
and his heart pound. Which of the following “ice beakers” would you NOT
recommend John use to help him feel more comfortabltalking with his professors?
“The lecture today was really interestir

“My grade on the last exam was lower than whatmted. Could we meet sometime and
over the questions | missed?”

“I really like this class and | ant to apply for a geology internship next sumraauld you
write me a recommendation?”

In your lecture two weeks ago about sedimentarkgdevas confused about the princi
of superposition, could you explain it again?”

None of the abov

What is the difference between a Bachelor's &@cience (B.S.) and a Bachelor’s of Arts
(B.A.) degree?

Most graduate schools will only accept students hénee a B.<

Students at liberal arts colleges all receive a. Bi#l those at universes can choose whic
degree they receive.

To receive a B.S., at least half of your electigarses must be science courses ar
receive a B.A. at least half of your elective cesrmust be art courses.

Although there used to be a differenctween a B.S. and a B.A. degree, today there i
much of a difference.

None of the abov

How many women try to lose weight to live up tthe images they see in the media?
Over 90%
Over 70%
Over 50%
Over 25%
Over 10%

Why is it important to get enough sleep the night éfore an exam?

Sleep helps to “move” memories from skterm storage into lor-term storage

When you sleep your brain releases adrenalinenpaortant neurotransmitter for memc
formation.

During sleep there is increased blood flow to yleippocampus (the memory center in
brain).

b and

None of the aboy
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Which of the following statements about diet pillsand appetite suppressants is
FALSE?

They control huner so you will lose weigf

They do not affect appetite centers in the b

They cause metabolic changes that are dangeroysdobody

They do not cause significant permanent weight

All of the above

Maria, an art history major, is trying to find a “study buddy” for he r intro biology
class. Which of the following people would be thedst option for Maria to choose?
Susan, because she is amed major and is doing well in the class even thale neve
studies.

Madison, because she is Maria’s roommate so stgdgiether is convenie

Hannah, because she prefers to study in the ewelikegMaria

James, because males tend t-perform females in science clas

None of the abov

Why is it important for a student to build rapport with his or her professors?

The professor may be more lenient when gradingngriasssignments for students he or
knows.

Nearly 90% of college graduates report that thest fob out of cclege was because
networking with a professor.

Professors often give students they like answeesxams

Socializing with professors can be a good way teetesocial life while also focusing
academics.

All of the above

Why do we need social interaction when we eat?
Social interaction divers our attention from fc
People are watching what we eat so we will not eat
Social interaction satisfies our emotional hur

Lack of social interaction leads tnder-eating

All of the above

“He said he couldn’t go to dinner with me. | know he doesn't like me.” This statement
is an example of which cognitive distortion?

Polarized thinkin

Filtering

Catastrophizin

Mind reading

All of the abow

Purging is:
Vomiting
Laxative abus
Excessive exerci:
Diuretic abus

All of the abow
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You feel like your parents are putting pressure oryou to achieve. What should you
do?

Talk about the presse topic

Ask them not to focus on rankings and wins andels

Don't share your thoughts or opinions with th

Avoid talking to your parents about how you're feglor doing

All of the above

A friend of yours eats alone becase she does not want others to comment on wt
she’s eating. What should she do?

She should be direct and tell them that their contmmake it hard for her to €

She should practice using techniques like sarcadmraor to silence her criti.

She should practice using affirmations to encoutegeelf to eat what she wants des
their comments.

She should try to find a new group of friends tbwith who do not comment on her fo
All of the above

Which of the following is NOT important for adequate time management?
Set up the same schedule each sem

Create a study sched

Schedule classes at times that are convenienbfi

Plan time to hang out with frien

All of the above

Which of the following is NOT an important strategy fo being successful in college
Choose the right cours

Fund the Starsky to your Hut

Develop good relationships with your professors BA€

Avoid social activities during the we

All of the abow
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Appendix |

About You

All information provided is used for classificatipurposes only. Your name will not be
associated with the given information.

1. What is your birth date? Month / Day [Year
2. What is your ethnic or racial heritage? (cir@semany as apply)
(1) Black or African American (4) Asian or Asidmerican
(2) White or Caucasian (5) Native American
(3) Latina or Hispanic (6) Other (specify)
3. What is your current enrollment status?
(2) Full-time (2) Part-time
4. How many years have you been enrolled in gefte
(1) One (2) Two (3) Three (4) Four (5) Five or mor
5. Based on your academic standing, what is gotrent year in school?
(1) Freshman (2) Sophomore (3) Junior (4) Senior
6. Are you currently a member of a social soy@rit Yes No
7. Where do you live? (1) On campus (2) Off caspu
8. Who do you live with? (Circle one.)
(1) Live alone (3) Family member(s)
(2) Roommate(s) (4) Partner/significant other
9. Which of the following options best descrilyesir current relationship status?
(Circle one.)
(1) Single (not dating)
(2) Dating one partner
(3) Dating several partners
(4) In a monogamous relationship
(5) Engaged to be married or married
10. Do you have any children? (circle one) Yes o N

If yes, how many?
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11. Are you CURRENTLY receiving any of the follavg types of mental health
treatment?

a. Psychotherapy or counseling? Yes No

If yes, please describe:

b. Pharmacotherapy or medications? Yes No

If yes, please describe:

c. Other mental health treatment (e.g., chengdepkendency)? Yes No

If yes, please describe:

12. In the PAST have you received any of the foihg types of mental health
treatment?

a. Psychotherapy or counseling? Yes No

If yes, please describe:

b. Pharmacotherapy or medications? Yes No

If yes, please describe:

c. Other mental health treatment (e.g., chemiepeddency)? Yes No

If yes, please describe:
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Appendix J
EMA Questionnaire

[LOCATION/ACTIVITY QUESTIONS]
What were you doing when you were beeped? (dropdisty
In class
Other school activity
Working
House or yard work
Socializing
Relaxing
Eating/Drinking
Physical Activity
Watching TV/Movie
Other Activity

Where were you doing this activity? (drop down)lis
At home or in dorm room
Other person’s home/dorm
On-campus academic building
On-campus non-academic building
Restaurant or bar
Outside
Other location on campus
Other location off campus

[MOOD QUESTIONS]
On the following pages are several different typleguestions about your mood,
emotions, and feelings RIGHT NOW.

Rate how much each of the following statementsiésdf your emotions or feelings
RIGHT NOW.

| am paying attention to how | feel. [O=not dt BFextremely]
| am confused about how | feel.

| care about what | am feeling.

My emotions seem overwhelming and out of control.

On the following pages are words that describe lgow may feel right now. Rate how
you are feeling RIGHT NOW.

Right now | feel: [O=not at all, 6=extremely]
**Depressed or sad
Excited
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*\Worried or anxious
**Angry or hostile
Relaxed

*Unhappy
Enthusiastic
**Erustrated

Content

[STRESS QUESTIONS]
The next several questions will ask you about safittee experiences you have had
during the last several hours.

Since the last beep, has anything stressful oreaspht happened? [Yes/No]
If yes: Which of the following types of experiendiel you have since the last
assessment? (mark all that apply)

Difficulties involving school or work
Problems with significant other
Problems with friend/peer
Problems with family members
Medical or health problems
Negative event that happened to others

Missing a loved one

Other

Now think about the MOST stressful or unpleasaipeeence or thought you have had
since the last beep. What is the MOST stressfutapce you have had since the last
beep? (mark one)
Difficulties involving school or work

Problems with significant other

Problems with friend/peer

Problems with family members

Medical or health problems

Negative event that happened to others

Missing a loved one
Other

How unpleasant was this experience for you whéaypened? [0=not at all,
6=extremely]
**How unpleasant is this experience for you NOWEIt at all, 6=extremely]
Were you able to resolve this difficulty or probleiiyes/no]
If no: How confident are you that you will be albberesolve this difficulty or
problem? [0=not at all, 6=extremely]

**Criteria for providing EMI(negative mood, stress}] or more negative mood
(depressed/sad, unhappy, angry/hostile, frustratemtyied/anxious) or current stress
severity rated 6 (“extremely”)
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Do you think that you will have anything stressfulunpleasant happen in the next few
hours? [yes/no]
If yes: How stressful or unpleasant do you exeoctbe? [0=not at all,
6=extremely]
How confident are you that you will be able to mgmar deal with this
experience? [0=not at all, 6=extremely]

If no: If an_unexpected stressful or unpleasashéhappens, how confident are
you that you will be able to manage or deal with[@=not at all, 6=extremely]

Do you think that you will have anything pleasaappen in the next few hours?
[yes/no]
If yes: How pleasant do you expect it to be? [G=ata@ll, 6=extremely]

[ACADEMIC QUESTIONS]
The following questions are about your academievaes during the last several hours.

How many classes did you attend since the lastbeep
None
One
Two
Three or more

If one or more: Think about the most recent class attended. Approximately
how many students were in the class?

Less than 10

10-25

26-50

51-100

100-300

More than 300
How much did you enjoy this class? [0=not at@dlyery much]

Since the last beep, did you skip a class? [yés/no

Since the last beep, did you study or work on ascéssignment? [yes/no]
If yes: Did you study or work on a class assignimen
Alone
With a classmate
With a group of classmates
With a tutor

Where did you study or work on a class assignment?
My home/dorm room
Other person’s home/dorm room
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Library
Other on-campus location
Other off-campus location

Since the last beep, which of these other acadaativties did you do? (check all that
apply)

Emailed/called a professor or TA with a question

Went to a professor or TA's office hours

Met with a tutor

Met with an academic advisor

None of these activities

On the next page is a list of things people sonestido to help manage their time. Think
about which of these activities you did SINCE THST BEEP.

Which activities did you do SINCE THE LAST BEEPhéck all that apply)
Use an appointment book
Make a list
Write yourself reminder notes
Have someone else remind you
Organize papers or workspace
Set or evaluate priorities
Set or evaluate goals
None of these activities

On the following pages are questions are about owhave spent your time during the
past several hours, including questions about yaily activities and social
interactions.

[MEDIA USE QUESTIONS]
**Have you watched TV since the last beep? [Yed/N
If yes: When did you last watch TV?
| am currently watching TV
Less than 1 hour ago
1-3 hours ago
More than 3 hours ago

**Have you read a magazine since the last beep?[Yes/No]
If yes: When did you last read a magazine?
| am currently reading a magazine
Less than 1 hour ago
1-3 hours ago
More than 3 hours ago

Which type(s) of magazines did you read? (markhait apply)
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Beauty/Fashion
Gossip/Tabloid
Heath/Fitness
Hobbies
News/Politics
Sports/Outdoors
Other

**Criteria for providing EMI: Currently watching TV or read a fashion or gossip
magazine since last beep

Have you played a computer or video game sincéatideep? [Yes/No]
If yes: When did you last play a computer or vidaoe?
| am currently playing
Less than 1 hour ago
1-3 hours ago
More than 3 hours ago

Have you used the Internet since the last bedjg@s/No]
If yes: When did you last use the Internet?
| am currently reading a magazine
Less than 1 hour ago
1-3 hours ago
More than 3 hours ago

What was the purpose of using the Internet? (miathat apply)
Check e-mail
Use social network site
View videos or pictures
Shopping
Read gossip site
Read or post blog
Read news site
Play internet game
Academic information search
Other information search

[EATING BEHAVIOR QUESTIONS]
Have you eaten any food (including meals or snasik€e the last beep? [Yes/NO]
If yes: When did you last eat?
| am currently reading a magazine
Less than 1 hour ago
1-3 hours ago
More than 3 hours ago
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*When you most recently ate, how much:
Did you try to limit the amount of food you ate? [0=not at all, 6=very
much]
Were you concerned about other people seeing y8u ea
Did you binge eat, or eat unusually large amouribod given the
circumstances?
Were you been afraid of losing control over youireg?
Did you try to follow rules regarding your eatirgd., calorie limit, rules
about what or when to eat)?

**Criteria for providing EMI: 1 or more of the “how much” questions rated 6 (“very
much”)

When you most recently ate, did you eat with offenple? [Yes/NO]
If yes: Approximately how many other people did yat with? [1-2, 3-5, 6-
10, more than 10]
How pleasant was this company? [0=not at all, 6yrweuch]

If no eating since last beep:
How typical or normal is it for you to not eat dugithe last several hours? [0=not at
all typical, 6=very typical]
How much did each of the following factors influengou to NOT eat since the last
beep?

| was not feeling hungry. [0=not at all, 6=very rhlic

| am trying to control my weight and/or shape.

| did not like the food options available.

| did not have time to prepare or eat food.

[SOCIAL INTERACTION QUESTIONS]
Are you with other people RIGHT NOW? [Yes/No]
Who are you with right now? (Check all that apply).
Significant other
Friend(s)
Family member(s)
Roommate(s)
Classmate(s)
Professor(s)
Coworker(s)
Acquaintance(s)
Stranger(s)
Other(s)

Are you with:
Male(s) only
Female(s) only
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Both males and females
How pleasant is this company? [0=not at all, 6=exily]

Since the last beep, estimate how many FEMALEShazlian interaction with. An
“interaction” is talking with someone in person,the phone, text messaging, or online.
[0, 1-2, 3-5, 6-10, more than 10]

Since the last beep, estimate how many MALES yaldmainteraction with. An
“interaction” is talking with someone in person,the phone, text messaging, or online.
[0, 1-2, 3-5, 6-10, more than 10]
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Appendix K
EMA Trigger Questions and Criteria for EMI

Eating behavior EMA questions: (adapted from restraint and eating concern subscal
of the Eating Disorder Examination-Questionnairaytburn & Beglin, 1994)

Since the last time you completed this survey, hexeeaten? [Yes/No]
When you most recently ate, how much:

Did you try to limit the amount of food you ate@=pot at all, 6=very much]

Did you try to follow definite rules regarding yoeating (for example, a
calorie limit, a set amount of food, or rules abehat or when you should
eat)? [0O=not at all, 6=very much]

Were you been afraid of losing control over youirgg? [0=not at all, 6=very
much]

Were you concerned about other people seeing y@u[@anot at all, 6=very
much]

Did you binge, or eat a large amount of food, gitlecircumstances? [0=not
at all, 6=very much]

Criteria for providing EMI: 1 or more questionedt6 (“very much”)

Media use EMA questions:

Since the last time you completed this survey, haexeread a magazine?  [Yes/No]

Which type(s) of magazines did you read? (markhail apply)
Beauty/Fashion (Cosmo, Glamour, etc.)
Gossip/Tabloid (People, Star, etc.)
Heath/Fitness (Shape, Fitness, etc.)
Hobbies (American Photo, Travel & Leisure, etc.)
News/Politics (Newsweek, Time, etc.)
Sports/Outdoors (Sports lllustrated, Outdoor Léfe,.)
Other

When did you last read a magazine?
| am currently reading a magazine
Less than 1 hour ago
1-3 hours ago
More than 3 hours ago

Since the last time you completed this survey, hesewatched TV? [Yes/No]
When did you last watch TV?
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| am currently watching TV
Less than 1 hour ago

1-3 hours ago

More than 3 hours ago

Criteria for providing EMI: Currently watching TWaeeading a fashion or gossip
magazine

Negative mood and stress EMA questions:

How depressed or sad do you feel right now? [Oanhatl, 6=extremely]
How unhappy do you feel right now?

How angry or hostile do you feel right now?

How frustrated do you feel right now?

How worried or anxious do you feel right now?

Since the last beep, has anything stressful oag@rrgres/No]
How stressful is this event is for you NOW. [O=abi@all, 6=extremely]

Criteria for providing EMI: 1 or more questionedt6 (“extremely”)
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Appendix L
Supplemental Data and Rationale Supporting EMI Triggers

In an effort to predict the frequency with whiclkesie “triggers” will occur prior to
conducting this study, data from a previously désaa study of college women’s body
image was used (Heron, 2006). In this study, 6E2gelwomen completed the EDE-Q
and then were prompted five times daily for one kuesing palmtop computers.
Participants completed EMA reports of their media and stress. The data women
provided in this study were used to estimate tbgufency of these “trigger” events and
specific findings are discussed in greater detlib\.

Disordered eating behaviors will be assessed utEntgs adapted from the restraint and
eating concern subscales of the EDE-Q (Fairburreglid, 1994). Rating any one of
these four problematic eating behavior items agia6 “very much”) can trigger an
EMI. In a sample of 63 college women who completedetitesns on the EDE-Q (not
via EMA), 21% reported experiencing one of the feating behaviors described above
at least daily (Heron, 2006). In the present studymen with body image dissatisfaction
and disordered eating behaviors will be pre-setetgarticipate and thus, these
problematic eating behaviors will very likely bgosted frequently enough to provide
EMIL.

If participants report currently reading a beawatstfion magazine or gossip/tabloid
magazine, this can trigger an EMI. These spegifies of magazines are the most likely
to promote the thinness norm by showing imageseoider models and celebrities. In
order to estimate how often women typically reagsthmaterials we used EMA data
from a sample of college women (Heron, 2006), aatdutated how often participants
reported currently reading a magazine at the tifriteeoEMA prompt. Seventeen percent
of the participants reported currently reading @azane during a one-week period (i.e.,
would meet the above criteria). In the presentystadrrently watching TV can also
potentially trigger an EMI. Unlike for magazinesid unclear if specific “types” of
television are more likely to portray the thinnstndards. This is particularly
problematic because even if participants reporthiag media that is less likely to
portray thinness standards (e.g., the nightly nevesirtoon, etc.), it is possible that they
are still exposed to these messages during thegogr during commercials. As was
discussed earlier, in a sample of college womerfowed that at moments when they
reported watching television, they reported grebtely image dissatisfaction than during
moments when they were not watching television HeR006). There was no evidence,
however, that specific types of television progrdmg., sitcom, reality television, soap
operas, sporting events, etc.) were associatedowmithurrent reports of body image
dissatisfaction. Therefore, for the purposes ofptesent study, participants can receive
an EMI when they report currently watching anyvedmn, regardless of type. During a
one week EMA assessment period, the majority dégelwomen (81%) reported
watching television at the time of an EMA reporé (i when the palmtop computer
“beeped”) at least once. The median number of titmssoccurred for each participant
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during the week was 3 (Heron, 2006), suggestingatiaough most participants will
report currently watching TV at least once, thisr@wvill not be extremely common.

Women'’s level of dysphoria will be assessed by meag both negative mood and the
experience of stressors. Current negative mood stilitbe assessed via five single items
(depressed/sad, unhappy, angry/hostile, frustratedjed/anxious) rated on a 7-point
scale (O=not at all, 6=extremely). A participarttrg any one of these five negative
mood items as a 6 (i.e., “extremely”) can triggeiEMI. Rating current stress severity as
a 6 (on 0-6 scale) can also trigger an EMIpreliminary EMA research (Heron, 2006),
participants reported experiencing a stressor duti?o of the EMA reports and rated
only 13% of the stressors they experienced asématy stressful” (i.e., a 6 where 0=not
at all stressful and 6=extremely stressful) dutlmgone-week assessment period. This
suggests that the report of severe stressors isnaloly common, and appears reasonable
to use for triggering EMI. Based on these analysadjcipants should receive 1-2 stress-
based EMI per week.
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Appendix M
EMI Goals and Content
Disordered Eating Behavior EMI

Goals of intervention:
1. Identify behavioral strategies for appropriate abeating (limiting eating alone,
finding comfortable social groups)
2. Develop strategies for planning balanced mealssaadks
3. Highlight the connection between emotions and gatin

EMI content and order:

When we feel down, we might turn to food to comfautselves. Although it might seem
like eating makes us feel better in the short-tgr@ople often feel even worse about
themselves afterwards. Acknowledge and expressfgelings by talking with a friend
or writing in a journal, instead of using food tagh them down(Goal 3)

Making healthier food choices for your snacks armisican make you feel better
physically and mentally. Try eating foods from@flithe food groups to get vitamins and
minerals each day. Check with a dietician if youehguestions about the best types of
foods to be eating for your body typ@soal 2)

When eating with others, sometimes people feelgddguilty, or ashamed. Find a friend
or group of friends who are not judgmental abotihgaYou can also tell yourself or
others: “I am eating what | like and it's ok ifstdifferent from others.(Goal 1)

Sometimes when we feel sad, angry, or anxious,ngerd or overeat. Try keeping a
food and mood diary to track how you are feelindg e amounts and types of foods
you eat. This can help you to understand your pexisemotional triggers for eating so
you can deal with moods in ways other than eat{@pal 3)

Get together with friends or family to eat mealg.&oiding eating alone or in secret and
instead eating with other people who you feel cotafidle with, you can feel more
satisfied physically and psychological({oal 1)

If you find yourself turning to food when you arteessed, notice that you are doing this.
Instead of using food to cope with stress, takesalbfrom the activity or situation that is
causing stress. When you return to dealing witrsthessful situation, concentrate on
taking one step at a tim¢Goal 3)

Make your mealtimes more enjoyable by talking ankimg about pleasant events while
eating. Avoid topics or discussions that make yeml $tressed, sad, or ang(goal 1)
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Many people eat when they are bored. If you findrgelf eating when you’re bored
(even though you're not hungry), try to distracusgelf from food by talking to a friend,
going for a walk, listening to music, or some otépjoyable activity.(Goal 3)

Media Exposure EMI

Goals of intervention:
1. Identify cognitive distortions that accompany viagimedia (unfair comparisons,
misattribution of qualities)
2. Challenge the thin ideal portrayed in the media
3. ldentify behavioral changes that can limit excessivunhealthy media use

EMI content and order:

Messages from the media about what the “ideal” woloeks like can make us feel sad,
inadequate, and dislike our body. Notice if you aiepting these ideals and pressuring
yourself to live up to them. You do not have t@allyour sense of self-worth to be
determined by media imagefGoal 3)

Remember that on TV and in magazines models anelsgets are often shown at an
angle to make them look their best. Comparing yaltite these images is unfair! Notice
when you make unfair comparisons about your appearand instead think about your
other qualities (a skill, personality trait) thanepare more favorably to other people.
(Goal 1)

Our society teaches us what is considered “beditifut women’s ideal body shapes
and sizes have changed throughout history. Youodbave to adopt the ideals we see
portrayed in the media today and pressure youtséife up to them.(Goal 2)

Beware of messages saying you will have the pelifedt you look like the women on
TV or in magazines. Remember it is most likely tmoe that just because you become
thinner or change your appearance you will be Feaapgod have a “perfect” lifGoal 1)

Women’s magazines contain 10 times more articlesitathieting and weight loss than
men’s. Notice if watching certain TV programs oading certain magazines makes you
feel worse about yourself. Try to limit watchingreading media that portrays this thin
ideal. (Goal 3)

The images of women seen in magazines and ongelavare not always realistic Most
women (98 %!!) do not look like fashion models. Aptyour body as it is by reminding
yourself that everyone has a different body shaygese&ze. (Goal 2)
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Media images or other situations that make youwkthlvout your physical ideals can
trigger self-conscious thoughts and feelings ofleguacy. Stop beating yourself up over
not meeting unrealistic standards and create nealestic ideals for yourself. This can
help you be more accepting of your body to haveathier view of yourself(Goal 3)

The media and advertisers use “ideal” people orai¥ in magazines. Remind yourself
of this fact by saying to yourself: “Nobody’s parfeeven models have imperfections
that are airbrushed out of sigh{(Goal 1)

Dysphoric Mood & Stress EMI

Goals of intervention:
1. Identify the connection between situations, thosgfgelings, and behavior.
2. ldentify common cognitive distortions (black-anditetthinking, catastrophizing,
mind reading, filtering)
3. ldentify behavioral changes to cope with stressragghtive emotions

EMI content and order:

When you are feeling down or stressed, use the AB@y to identify:Activating events
or situations that lead up to the feelinBsliefs or negative thoughts about yourself, and
Consequences, including bad feelings or negativawets. Writing down these ABCs

in a log can help you start to start to understahdre these feelings and stress are
coming from. (Goal 1)

Sometimes when we feel stressed or sad we focusgetive aspects of a situation and
ignore positive ones. Practice identifying timesewlyou are focusing on only the
negative aspects of situations and try to adjust ttainking to also notice more positive
aspects.(Goal 2)

We all experience stress differently, but when veestressed we many times end up
feeling bad about ourselves. Help yourself to bbettanage your stress by including
enjoyable activities into your schedule. This cooddspending time with friends or
taking some private time by yourself to relg&oal 3)

When we face challenges in our life — for examgte’'t do well on an exam, have a
fight with a friend — sometimes we expect that gtreng is going to start going wrong.
Notice times when you are “expecting the worst.Ikireg with someone we trust can
sometimes help us to keep things in perspecii@al 2)
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Things in our life do not always work out as platiaad it is normal to feel disappointed.
Remind yourself that you cannot always be pertégou have tried your best, you can
always try again, even if you don’t meet your stadd the first time(Goal 3)

Sometime we think we know what other people anekihg without them telling us. For
example, you might think: “I know everyone is loogiat me because I'm not pretty or
thin enough. Remember, you are NOT a mind readsk Back to yourself by saying “I
need to stop thinking about what others may beihgnand instead change what | am
thinking.” (Goal 2)

An important part of college is learning how toifitand being true to yourself. In many
situations you may need to practice being assefeeember, assertiveness involves:
(1) being specific about your needs, (2) beingddjre8) not putting others down, and (4)
talking with the person who the message is interided(Goal 3)

Our way of thinking about situations in our lifeegonot always match reality. When this
happens, we might feel bad about ourselves or amigiyourselves or others. Notice
how your thoughts (or beliefs) and feelings arenemted. Fight back against negative
thoughts about yoursel{Goal 1)
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Table 1. Description of measures and assessmangtim

Assessment
Number
Measure Construct of ltems Purpose Screen Time Time Time Time Time

1 2 3 4 5
Eating Disorder . . .
Examination-Questionnaire Dlsord_ered eatl_ng 22 _Screenlng, X

behaviors & attitudes primary outcome
[EDE-Q]
Body Shape Questionnaire Body dissatisfaction 34 _Screenlng, X
[BSQ] primary outcome
Contour Drawing Rating  Body image 3 Secondary X X X X X
Scale [CDRS] discrepancy outcome
Body Image Quality of Life Body concerns 19 Secondary X X X X X
Inventory [BIQOL] interfere with life outcome
Sociocultural Attitudes Thinness norm Secondar
Towards Appearance internalization 14 outcomey X X X X X
Questionnaire [SATAQ]
Eating Disorder Recovery Self-efficacy for Treatment
Self-Efficacy Questionnaire healthy body attitudes 10 mediator X X X X
[EDRSEQ] and eating behaviors
Difficulties with Emotion Treatment
Regulation Questionnaire Emotion regulation 18 : X X X X
mediator

[DERS]
Demographics and Demographics 12 Describe sample X

background
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Body Mass Index [BMI]

Height, weight

Describe sdenp

Knowledge Questionnaire

Knowledge of
information in CD 20
and videos

Treatment fidelity

Intervention acceptability
and satisfaction

Acceptability,
satisfaction

Treatment
feasibility
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Table 2. Pre-intervention mean (SD) values for dpsee and psychological measures (by group), Endndp-values for group

differences
Variable Assgssment Control Group CD Group CD+EMI Group |, . F p
Time (df=2, 128)

Age Screening 19.86 (0.97) 19.50 (1.39) 19.54 (1.14 1.21 .30
Body Mass Index [BMI] 1 26.08 (5.02) 24.86 (3.95) 5.71 (4.92) 0.79 46
Disordered eating Screening 3.34 (0.90) 3.35(1.05) 3.37 (0.84) 0.02 .98
Body dissatisfaction Screening  122.65 (29.91)  12229.71) 129.02 (30.22) 0.70 50
Actual:ideal discrepancy 1 2.49 (1.05) 2.39 (0.92) 2.57 (1.11) 0.34 71
Actual:ought discrepancy 1 2.70 (1.28) 2.57 (1.21) 2.68 (1.31) 0.14 .87
Body-related quality of life 1 0.01 (0.83) 0.26Qq1) 0.31 (1.21) 1.13 .33
Thinness-norm internalization 1 5.06 (0.80) 5.1810 5.05 (0.89) 0.14 .87
Eating self-efficacy 1 2.47 (0.79) 2.49 (0.70) 2(631) 0.09 .92
Emotion regulation 1 2.40 (0.60) 2.41 (0.56) 2435%) 0.00 .99
CD content knowledge 2 2.81(1.42) 3.19 (1.48) 31182) 0.99 37

Control video content knowledge 2 4.67 (1.82) 41587) 4.55 (1.99) 0.06 .94
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Table 3. Mean (SD) number of knowledge items cofogdtem content and group at

Time 2 (pre-CD/pre-video), Time 3 (post-CD/postead, and Time 5 (two-month

follow-up)

Time 2 Time 3 Time 5

Intervention (CD) content items

Control groupr{=43) 2.81 (1.42) 2.83 (1.07) 2.91 (1.23)

CD group 14=44) 3.19 (1.48) 5.19 (1.89) 3.48 (1.85)

CD-+EMI group 1=44) 3.18 (1.32) 4.60 (1.69) 4.12 (1.37)
Control (video) content items

Control groupr{=43) 4.67 (1.82) 6.81 (1.72) 5.21 (2.36)

CD group 1f=44) 4.58 (1.67) 4.60 (1.50) 4.19 (1.70)

CD+EMI group 1=44) 4.55 (1.99) 4.60 (1.88) 4.60 (1.93)
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Table 4. Mean, standard deviations, and group casge of ratings of satisfaction with

CD-ROM/control videos

Control group CD, CD+EMI groups F
(n=43) (n=86) (df=1,128) P
Enjoyed materials 3.49 (1.50) 3.52 (1.42) 0.02 .90
Materials helpful 3.37 (1.51) 3.80 (1.35) 2.68 10
Recommend to friend 2.70 (1.66) 3.40 (1.64) 5.16 2 .0
Satisfied with content 4.12 (1.28) 4.56 (1.26) 3.49 .06
Satisfied with quality 3.67 (1.53) 4.63 (1.28) 13.9 <.001
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Table 5. Mean§D) values for body image measures at Time 1 (pre-E&Hl Time 2

(post-EMA) and- andp-values fort-tests (=131)

t

Time 1 Time2  (df=130) P
Actual:ideal discrepancy 2.48 (1.03) 2.49 (1.11) .160 .88
Actual:ought discrepancy 2.65 (1.26) 2.66 (1.37) 170 .87
Body-related quality of life 0.19 (1.03) 0.20 (03  -0.21 .83
Thinness -norm 5.08 (0.83) 5.06 (0.90) 0.49 .62

internalization
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Table 6. Mean§D) values for body image measures at Time 2 (pexarention) and

Time 3 (post-intervention) by group akd andp-values for the group*time interaction

Time 2 Time 3 F
(df=1,129)
Actual:ideal discrepancy
Control (=43) 2.35 (0.90) 2.49 (0.88) 6.49 .01
Treatmentr(=88) 2.56 (1.19) 2.30 (1.27)
Actual:ought discrepancy
Control (=43) 2.56 (1.30) 2.67 (1.27) 1.70 19
Treatment rn=88) 2.71 (1.40) 2.63 (1.59)
Body-related quality of life
Control (=43) -0.02 (0.87) 0.06 (0.86) 2.33 13
Treatment rn=88) 0.31 (1.09) 0.23 (1.08)
Thinness-norm internalization
Control (=43) 5.08 (1.05) 5.15 (0.99) 1.96 16
Treatment rn=88) 5.05 (0.83) 4.98 (0.87)
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Table 7.F-values (df=1,127) for ANOVA results of moderatidieets for Time 2 (pre-CD or videos) and Time 3¢p&D or videos)

. Group* Group* Time* Group*Time
S)/;?;brree '\Q/(;drga?r Group Effect I-:_rflfne]c?t M%?figtor Time Moderator  Moderator  *Moderator
Effect Effect Effect Effect
EDE-Q 0.58 0.02 1.40 0.91 0.71 0.00 0.09
Acutal:ideal  BSQ 0.34 0.17 4.54 0.81 0.39 0.28 0.10
discrepancy
BMI 1.12 0.03 7.51%** 0.81 1.36 0.01 0.20
EDE-Q 1.15 0.00 0.10 0.06 1.35 0.01 0.01
Actual:ought BSQ 0.13 0.04 1.46 0.32 0.17 0.02 0.08
discrepancy
BMI 0.05 0.03 32.35%** 0.00 0.12 0.04 0.05
EDE-Q 2.89 0.66 1.43 3.21 1.91 0.74 2.08
Body-related BSQ 1.81 0.09 7.56%* 1.86 1.01 0.11 1.07
quality of life
BMI 0.18 0.77 0.75 0.00 0.04 0.78 0.07
EDE-Q 0.10 1.61 2.97 0.15 0.02 1.66 0.60
Thinness-norm BSQ 0.63 0.43 13.25%*** 0.00 0.38 0.41 0.14
internalization
BMI 1.90 3.21 491 0.30 1.58 343 0.16

Note. **p<.01, **p<.001; EDE-Q=Eating Disorder Examination-Questiom@mneasure of disordered eating), BSQ=Body Shape
Questionnaire (measure of body dissatisfaction)]8Mdy mass index
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Table 8. Mean§D) values for secondary outcome measures by gragsaassessment

times

Time 1 Time 2 Time & Time ¢ Time &

Actual:ideal discrepanc

Control group n=43) 249 (1.05 2.35(0.90 2.49(0.88 2.35(0.84 2.44(1.20

CD group n=44) 2.39(1.07 247(1.11 2.26(1.10 2.23(1.07 254 (1.24

CD+EMI group n=44) 257 (1.11 2.66(1.27 2.47 (1.42 263 (122 258(1.35
Actual:ought discrepanc

Control group n=43) 2.70(1.28 2.56(1.40 2.67(1.27 2.74(1.40 2.58(1.52

CD group n=44) 257 (1.21 2.€3(1.16 2.42(1.45 2.49(1.32 2.49(1.27

CD+EMI group n=44) 2.68(1.31 2.80(1.61 2.84(1.71 2.88(1.45 2.58(1.28
Body-related quality of life

Control group n=43) 0.00 (0.83 -0.02(0.87 0.06 (0.86 0.03(0.90 -0.02(0.9)

CD group n=44) 0.26 (1.01 0.37 (1.14 0.33(1.09 0.37(1.04 0.13(1.20

CD+EMI group n=44) 0.31 (1.21 0.26 (1.05 0.13(1.07 0.28(1.08 0.07 (1.13
Thinnes-norm internalizatior

Control group n=43) 5.06 (0.80 5.08 (1.05) 5.15(0.99 5.13(1.08 4.99 (0.94

CD group n=44) 5.14 (0.81 5.10(0.73 5.01(0.81 4.97(0.82 4.91(0.86

CD+EMI group n=44) 5.05(0.89 5.00(0.91 4.96(0.94 4.95(0.89 4.98(0.78
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Table 9.F andR? statistics for post-EMI analyses of secondary onme measures

(n=131)

Group Time Group*Time
(Ef-:vza,l llgg) R (de-:Vf I1%2) R (Ef-:vza,ﬂl%g) R
Time 3 —Time 4
Actual:ideal discrepancy 0.91 .01 0.00 .00 62.1 .03
Actual:ought discrepancy 0.95 .01 1.08 .01 20.0 .00
Body-related quality of life 1.03 .02 1.63 .01 1.49 .02
Thinness-norm internalization 0.54 .01 050 0.0 0.03 .00
Time 2 — Time 4
Actual:ideal discrepancy 1.21 .02 2.05 .02 114 .02
Actual:ought discrepancy 0.52 .01 0.38 .00 61.7 .03
Body-related quality of life 1.58 .03 0.31 .00 0.08 .00
Thinness-norm internalization 0.25 .00 100 1.0 151 .02
Time 1 —Time 4
Actual:ideal discrepancy 1.05 .02 0.98 .01 70.7 .01
Actual:ought discrepancy 0.50 .01 0.45 .00 409 .02
Body-related quality of life 1.34 .02 0.34 .00 0.45 .01
Thinness-norm internalization 0.14 .00 157 1.0 188 .03

Note. 1p<.10, *p<.05, **p<.01, ***p<.001
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Table 10F-values for ANOVA results of moderation effects Tome 3 (pre-EMI) and Time 4 (post-EMIN£131)

Time Moderator Group* Group* Time* Group*Time
Outcome Moderator Group Effect Effect Effect Time Moderator  Moderator *Moderator
Variable Variable  (df=2,125) (df=1.125) (df=1,125) Effect Effect Effect Effect

v - (df=2,125) (df=2,125) (df=1,125) (df=2,125)

EDE-Q 1.16 0.26 2.68 0.66 1.38 0.28 0.98

Acutaliideal BSQ 0.60 0.10 4.74 0.40 0.67 0.11 0.64
discrepancy

BMI 0.65 0.01 10.82%** 1.60 0.56 0.01 1.07

EDE-Q 1.20 2.30 0.25 1.28 1.27 1.68 1.34

Actual:ought BSQ 0.41 1.01 1.13 1.36 0.28 0.67 1.40
discrepancy

BMI 0.69 0.22 32.45%** 0.68 0.50 0.09 0.73

EDE-Q 0.91 0.02 3.06 0.55 0.50 0.04 0.24

Body-related BSQ 0.73 0.84 11.12%** 0.85 0.44 0.39 0.43
quality of life

BMI 1.54 2.87 1.71 1.59 1.28 2.23 1.11

EDE-Q 0.15 0.17 2.20 0.45 0.11 0.06 0.42

Thinness-norm BSQ 1.39 0.12 13.82%** 0.00 1.10 0.04 0.00
internalization

BMI 1.64 2.07 2.55 0.19 1.37 2.50 0.21

Note. **p<.01, ***p<.001; EDE-Q=Eating Disorder Examination-Questiomémneasure of disordered eating), BSQ=Body Shape
Questionnaire (measure of body dissatisfaction)]8Mdy mass index



Table 11 F-values for ANOVA results of moderation effects Tome 4 (post-EMI) and Time 5 (follow-up)n£131)
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Time Moderator Group* Group* Time* Group*Time
Outcome Moderator Group Effect Effect Effect Time Moderator  Moderator *Moderator
Variable Variable  (df=2,125) (df=1.125) (di=1,125) Effect Effect Effect Effect
v - (df=2,125) (df=2,125) (df=1,125) (df=2,125)
EDE-Q 1.37 0.67 4.05 1.55 1.90 151 0.93
Acutaliideal BSQ 0.57 0.30 6.07** 0.44 0.78 0.80 0.22
discrepancy
BMI 0.22 0.54 13.67*** 0.65 0.13 0.95 0.47
EDE-Q 2.58 9.60** 1.22 1.60 2.80 7.18** 1.05
Actual:ought BSQ 0.31 2.46 1.65 0.58 0.26 0.24 0.56
discrepancy
BMI 0.82 0.73 27.14%x* 1.94 0.74 1.54 1.75
EDE-Q 1.31 1.11 5.55 1.97 0.92 341 2.30
Body-related BSQ 0.57 0.00 14.09*** 4.09 0.33 0.59 4.13
quality of life
BMI 1.19 0.65 2.29 0.75 1.05 0.13 0.52
EDE-Q 0.72 0.52 3.36 2.36 0.60 0.21 3.32
Thinness-norm BSQ 1.39 0.23 14.17%* 3.82 1.12 0.51 4.19
internalization
BMI 0.88 0.53 3.57 2.35 0.80 0.29 1.92

Note. **p<.01, **p<.001; EDE-Q=Eating Disorder Examination-Questiom@mneasure of disordered eating), BSQ=Body Shape

Questionnaire (measure of body dissatisfaction))Bdy mass index
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Table 12. MeanSD) for primary outcome variables at the initial garegg assessment

and 2-month follow-up by group and overall mean

Screening Follow-up
Disordered eating (EDE-Q)
Control groupr§=43) 3.34 (0.90) 3.18 (1.16)
CD group 1(=44) 3.35 (1.05) 2.95 (1.04)
CD+EMI group 14=44) 3.37 (0.84) 3.27 (1.24)
Overall meann=131) 3.35(0.92) 3.13 (1.15)

Body dissatisfaction (BSQ)

Control grouprf=43)

122.65 (29.91)

115.16 (34.51)

CD group 1=44)

122.30 (29.72)

109.14 (32.15)

CD+EMI group 14=44)

129.02 (30.22)

119.37 (33.36)

Overall meann=131)

124.67 (29.88)

114.55 (33.36)

Note. EDE-Q=Eating Disorder Examination-Questiomméneasure of disordered
eating), BSQ=Body Shape Questionnaire (measureay bissatisfaction)
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Table 13.F andR? statistics for ANOVA results for the main effedtEMI frequency,
time, and the frequency*time interaction for seamybutcome assessed pre-EMI (Time
3) and post-EMI (Time 4) and primary outcome mead@at the screening assessment

and two-month follow-up assessment (Time 5) fotipgants in the CD+EMI group

(n=43)

EMI Frequency Time Frequency*Time
By v vy

Time 3 —Time 4

Actual:ideal discrepancy 0.62 .01 0.03 .00 10.8 .02

Actual:ought discrepancy 0.13 .00 0.53 .01 11.3 .03

Body-related quality of life 0.11 .00 362 .08 1.17 .03

Thinness-norm internalization 0.10 .00 027 1.0 0.63 .02
Screening — Time 5

Disordered eating 1.48 .03 2.21 .05 1.91 .05

Body dissatisfaction 241 .05 4.73* 10 1.78 04 .

Note. 1p<.10, *p<.05, **p<.01, **p<.001
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Table 14.F andR? statistics for ANOVA results for the main effe¢tEM| content,

time, and the content*time interaction for secogdartcome assessed pre-EMI (Time 3)

and post-EMI (Time 4) and primary outcome measatdtie screening assessment and

two-month follow-up assessment (Time 5) for papicits in the CD+EMI groum€43)

EMI Content Time Content*Time
a3 R eigm R e <

Time 3 —Time 4

Actual:ideal discrepancy 5.39** 22 2.28 .06 .83 .04

Actual:ought discrepancy 4.59* 19 0.06 .00 641. .08

Body-related quality of life 282 11 3.66 .09 0.87 .04

Thinness-norm internalization 0.23 .01 011 0.0 1.07 .05
Screening — Time 5

Disordered eating 3.16* 14 0.13 .00 4.14* 7.

Body dissatisfaction 1.23 .06 2'94 07 3.64* .16

Note. 1p<.10, *p<.05, **p<.01, ***p<.001
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Table 15. Opportunities and challenges for impletmgrEMI

Sample
Considerations

Utilize appropriate technology and training methfmsthe sample

Consider issues such as participant age, famyliauitih
technology, and education/work time constraintsméelecting
mobile devices, teaching them to use technology,dasigning the
study (e.g., intensity/duration of EMI)

Study Design

Focus groups could be used to inform study desighirgervention
development, by providing feedback on the speciiigllenges and
opportunities for EMI within the specific populatio

Consider the most appropriate timing of EMI witkie overall
study design (e.g., during or immediately afteeiméntion, as
booster after the intervention)

Improve “livability” (the ease with people can imporate the
intervention into their lives) by attending to ttype of technology
used and level of intrusion (frequency and duratibB MA/EMI)
in everyday life

Balance participant burden with ideal duration &IEboth length
of individual EMA/EMI and duration of time duringhich EMI
are provided)

Intervention
Selection

Employ intervention methods that are well validdi@dthe
population being studied

More carefully match the intervention intensity vievel of
pathology; duration of treatment and interventioodadity (e.g., in
person, computerized) should be considered

EMI Characteristics

Weight the potential benefits (participant satitifag, efficacy) and
drawbacks (development complexity) of tailoring timeing of
EMI

If EMI time-tailoring is used, consider using mabtechnology to
allow for more idiographic approaches (e.g., catob person-
level means versus relying on broad heuristicgléermining EMI
delivery timing)

Consider if and how the content of EMI can be iidially tailored

Assessing Outcome
and Change
Processes

Assess both skill acquisition as well as real-waeKdl use in order
to better measure treatment fidelity

Identify and assess plausible mediators of treatmiicacy




Figure 1.

Diagram of study procedures
Screening 15 minute assessment on website
Raffle: $50.00 (1), $10.00 (10)
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Figure 2. Recruitment and attrition numbers

Allocated to CD+EMI
(n=44)
Received intervention
(n=41)
Did not receive intervention
(n=3)
Reasons: 1 dropped out beforg
intervention, 2 received no EMI

Assessed for eligibility
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(n= 795)

Enroliment q
Randomized
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Refused to participate
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(n=141)
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(n=44)
Received intervention
(n=43)
Did not receive intervention
(n=1)
Reason: 1 dropped out before
intervention

Allocated to Control
(n=43)

Received intervention
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(n=0)
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|
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|

v

A 4

Lost to follow-up (n=2)
Reason: did not respond when
contacted
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[ Analysis ]

A 4

Lost to follow-up (=0)
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Figure 3. Conceptual model for the intervention

Other potential influences (not assessed):
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Figure 4. Diagram and description of EMA critesirad EMI

Eating behavior EMA

Criteria: 1 or more question
rated 6 (“very much”)

Yes

No

A 4

Media EMA

Criteria: Currently watching TV
or reading a fashion or gossip
magazine

Yes

No

A 4

Negative affect & stress EMA

Criteria: 1 or more question rated 6| Yes

(“extremely”)

No

No EMI provided
after completing
this EMA survey
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Receive eating behavior EMI

EMI Goals
Identify behavioral strategies for appropriate abg
eating (limiting eating alone, finding comfortable
social groups)
Develop strategies for planning balanced meals
and snacks
Highlight the connection between emotions and
eating

Sample EMI

When we feel down, we might turn to
food to comfort ourselves. Although it
might seem like eating makes us feel
better in the short-term, people often fe
even worse about themselves afterward
Acknowledge and express your feelingg
by talking with a friend or writing in a
journal, instead of using food to push
them down.

Receive media EMI

EMI Goals
Identify cognitive distortions that accompany
viewing media (unfair comparisons, misattributig
of qualities)
Challenge the thin ideal portrayed in the media
Identify behavioral changes that can limit
excessive or unhealthy media use

n

Sample EMI

Messages from the media about what the

“ideal” women looks like can make us
feel sad, inadequate, and dislike our

body. Notice if you are adopting these
ideals and pressuring yourself to live up
to them. You do not have to allow your
sense of self-worth to be determined by
media images.

Receive negative affect & stress EMI

EMI Goals
Identify the connection between situations,
thoughts, feelings, and behavior.
Identify common cognitive distortions (black-ang
white thinking, catastrophizing, mind reading,
filtering)
Identify behavioral changes to cope with stress
negative emotions

ang

Sample EMI

When you are feeling down or stressed
use the ABCs to try to identify:
Activating events or situations that lead
up to the feelingBeliefs or negative
thoughts about yourself, and
Consequences, including bad feelings
negative behaviors. Writing down these
ABCs in a log can help you start to start
to understand where these feelings and
stress are coming from.

=
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Figure 5a. Number of intervention (CD) items corigg group pre-intervention (Time 2)

and post-intervention (Time 3)
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Figure 6a. Number of intervention (CD) items cotiigy group pre-intervention (Time

2) and follow-up (Time 5)
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Figure 6b. Number of control (video) items corregtgroup pre-intervention (Time 2)

and follow-up (Time 5)
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Figure 7. Distribution of satisfaction ratings tbe CD-ROM intervention, where O=not at all saéidfi3=moderately satisfied,

6=very much satisfied (for participants completihg CD)
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Figure 8. Distribution of satisfaction ratings fbe palmtop computer-based EMA, where O0=not aatlsfied, 3=moderately

satisfied, 6=very much satisfied (for all partiaips)
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Figure 9. Distribution of satisfaction ratings tbe EMI, where O=not at all satisfied, 3=moderasayisfied, 6=very much satisfied

(for participants in CD+EMI group)
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Figure 10. Analytic approach for Hypothesis 2a-2d
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Figure 11. Mean values for secondary outcome bksgpre-EMA (Time 1) and post-EMA (Time 2)
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Figure 12. Mean values for secondary outcome vissgire-intervention (Time 2) and post-interventjdime 3)

Figure 12a. Actual:ideal (A:l) discrepancy scores
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Figure 13. Mean values for secondary outcome vissdor assessment Times 1, 2, 3 and 4
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Figure 14. Mean values for secondary outcome viasgtiost-EMI (Time 4) to 2-month follow-up (Time By group

Figure 14a. Actual:ideal (A:l) discrepancy scores Figure 14b. Actual:ought (A:O) discrepancy scores
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Figure 15. Primary outcome variables by groumgital screening assessment and 2

month post-intervention follow-up assessment
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Figure 16. Number of EMI received for each papcit in the CD+EMI group.
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Figure 17. Percentage of EMI by content area (gdi@havior, media use, negative affect) for eactiggzant in the CD+EMI

group.
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Figure 18. Primary outcome variables at initiakgtiing assessment and 2 month post-

intervention follow-up assessment by predomingpe tyf EMI content received

Figure 18a. EDE-Q score by EMI content at screeaimd)follow-up
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Figure 18b. BSQ score by EMI content at screeamdjfollow-up
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