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Abstract
Intensive assessment methods (e.g., Ecological Momentary Assessment [EMA]) are increasingly
used to capture body image experiences in daily life. One concern with EMA is multiple
assessments may increase reactivity to internal or external cues, potentially biasing measurement.
Reactivity to EMA was evaluated in two studies (Study 1: N = 63 female undergraduates, Study 2:
N = 131 women with high body dissatisfaction/disordered eating). Participants completed five
daily surveys on handheld computers for 1–2 weeks and body image-related questionnaires at the
start and end of each study. Results showed no systematic changes in pre- and post-EMA
measures or momentary EMA reports, suggesting women were not reactive to the EMA protocols.
Completing 1–2 weeks of EMA does not appear to affect body dissatisfaction, mood, or attitudes
in non-clinical or at-risk samples of women. These studies provide evidence that EMA methods
can be used to assess real-world body image experiences without undue concern about
measurement reactivity.
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Body image is a multifaceted construct that consists of a person's perceptions of, and
attitudes towards, his or her body and appearance (Cash, Fleming, Alindogan, Steadman, &
Whitehead, 2002). One cognitive-affective component of body image is body
dissatisfaction, which has been defined as displeasure with some aspect of one's appearance
(Rosen, Crowther, Tennenbaum, Hobfoll, & Stephens, 1992), and can occur when
inconsistencies exist between perceptions of one's actual physical attributes and those one
would like to, or think one should possess. The development of body image dissatisfaction
can be influenced by many factors, including the extent to which women internalize the thin
beauty ideal portrayed and reinforced in Western societies (Stice, 2002). Known as thin-
ideal internalization, this process occurs when women assimilate the societal thin-body ideal
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into their personal view of the world and these beliefs become guiding principles in the
women's own lives (Stice, Ziemba, Margolis, & Flick, 1996; J. K. Thompson, van den Berg,
Roehrig, Guarda, & Heinberg, 2004).

Research also suggests that the extent to which women objectify their bodies may be related
to both thin-ideal internalization and body dissatisfaction (Moradi & Huang, 2008; Myers &
Crowther, 2007). The self-objectification framework was born out of objectification theory,
which argues that in Western societies women's bodies are treated as objects to be viewed
and evaluated based on appearance. Girls and women learn to internalize an appearance-
based evaluative perspective and begin to self-objectify their bodies even in the absence of
others (Fredrickson & Roberts, 1997; Moradi, Dirks, & Matteson, 2005; Noll &
Fredrickson, 1998). It is argued that women who have internalized the thin ideal may
develop body dissatisfaction in part because their appearance plays a central role in their
self-evaluation. As such, both thin-ideal internalization and self-objectification are important
factors that are associated with the development of body image dissatisfaction (Myers &
Crowther, 2007; Stice et al., 1996).

There is growing interest in understanding how state body image and body dissatisfaction
may fluctuate in everyday life using a variety of intensive data collection methods (Cash et
al., 2002; Melnyk, Cash, & Janda, 2004; Rudiger, Cash, Roehrig, & Thompson, 2007). In an
effort to understand the dynamic, everyday changes in body image experiences, Ecological
Momentary Assessment [EMA] methods are increasingly being used to study these
processes (Colautti et al., 2011; Leahey, Crowther, & Ciesla, 2011; Leahey, Crowther, &
Mickelson, 2007; LePage & Crowther, 2010; Ridolfi, Myers, Crowther, & Ciesla, 2011).
Broadly, EMA refers to assessment techniques that involve collecting data in people's
natural environments during their daily lives. These methods typically use mobile electronic
technology (e.g., palmtop computers, cellular phones) and involve asking participants to
report on internal states, behaviors, cognitions, activities, and/or events multiple times daily.

Although the advantages of EMA methods have been discussed at length elsewhere (Smyth
et al., 2001; Smyth & Heron, 2012), in brief, this methodology offers three primary benefits
over traditional self-report measures. First, self-report data are typically collected via
retrospective assessments, requiring participants to summarize their experiences over some
time period. This recall and summarization process is prone to systematic biases due to
cognitive heuristics used in memory search and reconstruction (Smyth & Stone, 2003; Stone
& Shiffman, 1994). Because EMA requests participants to report on current or very recent
experiences, retrospective recall (and the associated biases) is greatly reduced. Second,
EMA occurs as people are going about their daily lives, thus increasing generalizability and
ecological validity. Research and clinical settings (e.g., laboratory, hospital, etc.) are
artificial environments in the sense that they cannot reflect all aspects of individuals' lives. It
is not always clear if or how behavior evaluated in these settings is related to participants'
behavior outside of the laboratory. Third, because multiple assessments occur over a
relatively short timeframe (i.e., minutes to hours), temporal relationships among variables
can be explored. For instance, data regarding the associations between cognitive, affective,
and behavioral aspects of body image or body dissatisfaction in everyday life can be
collected, and how these relationships may differ between people or change over relatively
short periods of time (e.g., minutes, hours, days) can be examined. Such data allow more
complex and nuanced research and clinical questions about dynamic associations and
processes that occur over time to be addressed (e.g., Smyth et al., 2007).

One concern with EMA methods is that frequent, real-time assessment may change people's
experience of their natural environment. It is possible that repeated assessments could
introduce cues that would alter social, psychological, and behavioral aspects of their lives,
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and thus the data would not necessarily accurately reflect real-world processes (Hufford,
2007). Known as measurement reactivity, this process has been described as “the systematic
biasing effects of instrumentation and procedures on the validity of one's data” (Barta,
Tennen, & Litt, 2012, p. 108). Concerns regarding the effects of measurement are not unique
to EMA methods, and in fact, the effects of observing or monitoring people on their
subsequent behavior, attitudes and beliefs has been studied in various fields (e.g., mere
measurement effects in consumer behavior research, guinea pig effect in performance
research). The direction of expected reactive effects in response to intensive measurement
protocol is often unclear. In most cases, reasonable explanations could be made for either
the increase (i.e., sensitization) or decrease (i.e., habituation) of reports of cognitions,
attitudes, and behaviors.

Studies designed to evaluate for reactivity to EMA have been conducted in a variety of
health behaviors, including alcohol use (Hufford, Shields, Shiffman, Paty, & Balabanis,
2002), smoking (Rowan et al., 2007), and pain (Stone et al., 2003). In the most systematic
study of EMA measurement reactivity, Stone and colleagues (2003) had pain patients
complete either no EMA, or EMA diaries with different sampling frequencies: 3, 6, or 12
times daily. Pain ratings did not systematically vary as a function of assessment frequency,
thus demonstrating no evidence for measurement reactivity. In research areas more closely
related to the study of body image, findings have similarly shown completing an EMA
protocol does not appear to affect reports of eating disorder behaviors in general (Stein &
Corte, 2003) or binge eating more specifically (Le Grange, Gorin, Dymek, & Stone, 2002;
Munsch et al., 2009). Leahey and colleagues (2007) have also tested for reactivity to EMA
in a study of appearance-related social comparisons. In this study, women were assigned to
either complete EMA or no EMA. Results showed no group differences in measures of body
dissatisfaction, mood, or weight-related cognitions; although all participants self-reported
increased awareness of social comparisons, no group differences emerged. Overall, across
various topical areas and using different research designs, there is very little evidence that
participants' self-reports are reactive to EMA protocols. As researchers have pointed out,
however, merely citing this lack of reactivity in other research domains is insufficient when
using intensive assessment methods in new research areas (Barta et al., 2012). Given the
increased interest in using EMA methods to study dynamic fluctuations in body image
constructs, it seems prudent to demonstrate intensive assessment methods can be used
without undue concern for reactive processes on dynamic assessments of body image.

The present studies were designed to systematically evaluate potential measurement
reactivity in body image-related assessments in response to intensive EMA protocols in two
samples of young women. In both studies, participants completed traditional individual
difference measures of body image-related constructs (body discrepancies, thin-ideal
internalization, self-objectification, body image quality of life) before and after EMA.
Palmtop computers were used to collect EMA, allowing compliance to be electronically
verified. In Study 1, a general sample of college women was recruited, and in Study 2, a
sample of college women who were screened for high body dissatisfaction and/or disordered
eating behavior was recruited. These two samples were used because it is possible that EMA
is non-reactive among a general sample of young women, but that individuals who already
experience high levels of body- and eating-pathology may be more or less sensitive to
intensive measurement procedures. The first goal of these studies was to examine whether
individual difference measures of body image and related constructs were reactive to
completing 1–2 weeks of an EMA protocol. We expected that there would not be a
consistent pattern of changes in any individual difference measures before and after EMA.

The second aim of this study was to evaluate for evidence of reactivity within the
momentary EMA data. This was done in two ways. First, we examined women's responses
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to EMA body image items across the course of the studies to identify whether systematic
responses patterns emerged, suggesting measurement reactivity. Although these analyses
were exploratory, we did not expect to see changes in average daily body discrepancies
measured via EMA. Second, Study 1 included an experimental manipulation of EMA
content to test for reactivity in momentary reports. Specifically, participants completed two
weeks of EMA, with mood measured during both weeks, and body discrepancy measures
included only during the second week. This design allowed us to test whether multiple daily
assessments of body dissatisfaction would alter participants' EMA reports of negative mood.
If reports of negative mood differed across weeks this could suggest mood is reactive to
body image EMA survey content. Women are consistently surrounded by messages about
body image (e.g., from media, peers) and, therefore, we did not expect that five daily EMA
surveys would have a significant additional influence on these college women's negative
affect.

These studies expand previous research in several important ways. First, these are the first
studies to objectively track EMA compliance (using palmtop computers) in an evaluation of
body image reactivity. The findings reported by Leahey and colleagues (2011, 2007)
demonstrating limited reactivity in appearance-related social comparisons are promising, but
a limitation noted by the authors was the use of a paper diary system, which precluded
objective tracking of EMA compliance. In the absence of objective compliance measures
(i.e., in studies requiring participant to self-report the date/time when completing each
assessment), research shows participants can grossly overestimate their actual compliance
with the protocol (Stone, Shiffman, Schwartz, Broderick, & Hufford, 2002). Compliance
concerns are particularly critical in studies of measurement reactivity because if participants
do not complete assessments when prompted or instructed to do so, it would not be
surprising to find minimal reactive effects. Second, these studies were designed to assess for
potential reactive effects in both retrospective and momentary (i.e., EMA) assessments. To
our knowledge, this is the first study to experimentally manipulate EMA content in order to
evaluate for EMA reactivity in momentary reporting of body image constructs. Such an
evaluation is important for establishing that intensive assessment methods can be used to
capture body image in everyday life without significantly altering women's real-world
experiences.

Study 1
Method

Participants—Female undergraduates were recruited from introductory level psychology
classes. Any interested female student could volunteer to participate in this study as part of
her course requirements. Sixty-three college women between the ages of 18 and 22 (M =
19.04, SD = 0.79) completed the study. The majority of women were Caucasian (78%, n =
49), five (8%) were Black or African American, four (6%) were Latina or Hispanic, four
(6%) were Asian American, and one (2%) was of mixed race.

Measures
Body-Image Ideals Questionnaire (BIQ; Cash, 2000; Cash & Szymanski, 1995;
Szymanski & Cash, 1995)—The BIQ is a self-report measure of body image discrepancy
or dissatisfaction that asks participants to rate how much 11 actual body attributes (e.g.,
weight, facial features, body proportions, etc.) resemble their ideal (discrepancy score) and
separately rate the importance of their personal ideal for each attribute (importance score).
Each discrepancy item is rated on a 4-point scale (0 = exactly as I am, 3 = very unlike me;
sample item: “My ideal weight is:”). The importance of each attribute is also rated on a 4-
point scale (0 = not important, 3 = very important; sample item: “How important to you is
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your ideal weight?”). A composite score is calculated as the mean of the item-by-item
product of discrepancy and importance ratings. Prior to calculating the composite scores,
discrepancy scores of 0 are recoded to a value of −1 to allow for self-congruent items
(exactly as I am) to be weighted by importance (Cash, 2000). Composite scores range from
−3 to +9 with higher scores indicating a larger actual:ideal discrepancy with a greater
emphasis on physical ideals. Concurrent validity of the BIQ has been demonstrated, as it is
significantly correlated with body dissatisfaction (Cash, 1989) and body image dysphoria
(Cash, 1994) among samples of young women. In the present sample, the Cronbach's alpha
of the composite index was .73 and the alphas for the discrepancy and importance subscales
were .78 and .76, respectively.

Contour Drawing Rating Scale (CDRS; M. A. Thompson & Gray, 1995)—This
scale includes a series of nine female figures of increasing size. Participants selected the
figure that most closely resembled the one they perceived to represent their actual figure
(actual), ideal figure (ideal), and the figure they believe they should or ought to look like
(ought). Women's understanding of these constructs was assessed prior to completing the
measure. Discrepancy scores were calculated as the difference between the actual figure
rating and the ideal/ought figure ratings, resulting in two discrepancy scores (actual:ideal
[A:I] and actual:ought [A:O] discrepancies). Larger positive discrepancies reflect a desire to
(A:I) or belief that one should (A:O) be thinner. Actual:ideal discrepancies from this
measure are significantly correlated (r = .74) with discrepancies reported using a digital
image manipulation technique, suggesting concurrent validity for its scores among a sample
of young women (Rowe, McDonald, Mahar, & Raedeke, 2005).

Ideal-Body Stereotype Scale (IBSS; Stice et al., 1996)—The purpose of this
measure is to assess the extent to which individuals have internalized a thin ideal body
image portrayed in Western societies. Participants indicate on a 5-point scale the extent to
which they agree with 10 items (1 = strongly disagree, 5 = strongly agree; sample item:
“Thin women are more attractive.”). The total scale mean was calculated, with higher scores
reflecting greater agreement with the thin ideal body image. The reliability and validity of
this measure's scores have been previously established in female adolescent samples (Stice
& Agras, 1998; Stice et al., 1996). Cronbach's alpha in Study 1 for the IBSS was .87.

Self-Objectification Questionnaire (SOQ; Noll & Fredrickson, 1998)—This
measure assesses the extent to which individuals view their bodies in appearance-based
terms. Respondents rank order 12 body attributes based on how relevant each is to their
personal self-concept. Six attributes are appearance based (e.g., physical attractiveness) and
six are competence-based (e.g., physical fitness). The rank orders are summed for the
appearance and competence based items separately and a difference score is computed
(ranging from −36 to +36). Higher positive scores indicate a greater personal emphasis on
appearance, which is interpreted as greater self-objectification (Noll & Fredrickson, 1998).
Adequate concurrent validity for this measure's scores has been documented in samples of
undergraduate women, as it is significantly correlated with body shame (r = .29), bulimia
symptoms (r = .37) and anorexia symptoms (r = .31; Noll & Fredrickson, 1998).

EMA surveys—Customized surveys were developed using Satellite Forms MobileApp
Designer (Intellisync Corporation, version 6.0.0, http://www.satelliteforms.net), a software
development environment that can be used to create applications (i.e., survey programs) for
Palm OS devices. The EMA surveys contained items developed for this study and items
adapted from validated measures. The items developed for this study included questions
regarding participants' current and recent location, activity, exercise, eating, media use, and
social interactions; these items were not used for the purpose of the present study. Three
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well-validated questionnaires were also adapted to be administered using EMA. These
measures are described below:

EMA-adapted Depression Anxiety and Stress Scale (DASS; Lovibond &
Lovibond, 1995)—The DASS is a 21-item questionnaire used to assess negative mood
(shortened version of the original 42-item scale). It contains three 7-item subscales
measuring depression, anxiety, and stress. All items are rated on a 4-point scale (0 = not at
all, 3 = very much), and scale scores are calculated as the sum of all scale items. The DASS
was originally tested on undergraduate college students and has since been used with clinical
and community samples. This measure was selected because it can be administered over
short time periods, as is required for an EMA protocol (Lovibond & Lovibond, 1995), and
the instructions for each item were adjusted to inquire about current emotional state. The
psychometric properties for the DASS are good, with the depression subscale correlated at r
= .77 with the Beck Depression Inventory, and the anxiety subscale correlated with the Beck
Anxiety Inventory at r = .84 (Lovibond & Lovibond, 1995). Previous research has
demonstrated that this measure yields internally consistent scores among a sample of
community volunteers, with Cronbach's alphas for the depression, anxiety, and stress
subscales of .94, .87, and .91, respectively (Antony, Bieling, Cox, Enns, & Swinson, 1998).
The internal consistency for the EMA-administered DASS subscales in the present sample
was .97, .94, and .97 for the depression, anxiety, and stress subscales, respectively.

EMA-adapted Contour Drawing Rating Scale (CDRS; M. A. Thompson & Gray,
1995)—The CDRS (described above) was adapted to be administered on palmtop
computers to assess momentary body image discrepancy. The three questions from the
CDRS were viewed on the palmtop computer screen. A laminated copy of the nine
numbered figures was attached to the inside cover of the computer screen (i.e., above the
screen) and participants were directed to look at the figures and record their response to each
question on the device. When administered via EMA, the instructions were adapted to
inquire about current actual, ideal, and ought bodies.

EMA-adapted Body-Image Ideals Questionnaire (BIQ; Cash, 2000)—Each of the
BIQ items (described above) appeared in their original format on the palmtop computer
screen where respondents recorded their responses. The instructions for the EMA-
administered version were adapted such that participants reported on current body image
discrepancies. Cronbach's alphas for the EMA-adapted BIQ composite score, discrepancy
subscale, and importance subscale were .88, .90, and .93, respectively.

Equipment—PalmOne m105 handheld computers were used to administer the EMA
surveys. These devices have 160×160 pixel LCD display screens and use the Palm OS®
operating system. The customized surveys were downloaded onto these palmtop computers
and participants completed surveys directly on the display screen using an included stylus.
The palmtop computer prompted participants to complete five surveys daily; participants
were unaware as to exactly when the palmtop computer would signal. Prompts were
scheduled between 9:00 am and 11:00 pm. Alarm times were selected by dividing the 14
hours of possible assessment time each day into five equal time segments (one for each
signal) with a 20-minute gap between each epoch to ensure the alarm times did not overlap;
one alarm occurred randomly within each epoch. The alarms occurred on average every 2–3
hours. This stratified random sampling schedule ensures assessments will sufficiently
sample times across the day, yet not be easily anticipated by participants. After being
signaled, participants had the option to “snooze” the alarm for up to 15 minutes before
completing the survey and they could take as long as needed to complete the survey. The
palmtop computers automatically recorded a time and date stamp for each EMA survey
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participants completed, thus allowing for an objective measure of compliance to be
calculated.

Procedures—All study procedures were approved by the university's Institutional Review
Board. College women were invited to take part in a study about body image and everyday
experiences of young women. During the initial meeting (conducted in groups of 4–12
women), study procedures were described and all women provided informed consent to
participate. All participants then completed the demographic information and the
questionnaires described above. Special care was taken to ensure that participants
understood the instructions for all questionnaires prior to completion. They were then
provided with palmtop computers programmed with the customized survey and received a
tutorial on care, general operation of the palmtop computers, and instructions for completing
the daily assessments. Participants began the study on different days of the week to ensure
that day of week and day of EMA were not confounded.

In order to evaluate whether completing multiple daily assessments of body image
discrepancy influenced momentary negative mood, portions of the EMA survey content
were systematically manipulated. During both weeks of the study, the surveys included
general questions regarding participants' daily activities, location, and the depression and
anxiety subscales of the DASS. In the first week, the EMA survey also contained items
measuring stress (stressor occurrence, type, severity, and DASS stress subscale) but none
assessing body image. During the second week of EMA, the stress items were removed and
replaced with body image discrepancy questions (EMA-adapted CDRS and BIQ items
described above). A similar number of stress and body image questions were used, and
items had similar response formats to maintain a consistent assessment length across the
study and ensure only the content (not content and survey length) were manipulated. EMA
content was not counterbalanced (i.e., body discrepancies were always completed the second
week), because the duration of any mood changes in response to the EMA discrepancy
measures was unknown. We were concerned that if mood changes in response to EMA
discrepancy items were present, these effects could carry over into the second week of
EMA. This design provided measures of depressed and anxious mood that were completed
both with (week 2) and without (week 1) intensive EMA body discrepancy measurement.

Participants completed the EMA for two weeks. At the end of the first week, participants
returned to the research office for an individual appointment, during which time data were
uploaded, compliance information was reviewed with participants, and the palmtop
computers were returned to participants to complete a second week of EMA. After
completing two weeks of EMA, participants returned to the research office to complete the
questionnaires administered at the start of the study. Participants were debriefed and
compensated (research credit toward their psychology course), thus concluding their
participation.

Results
Compliance with the EMA protocol—In order to adequately address the aim of these
studies, it was important to document that participants were compliant with the EMA
protocol so that potential EMA reactivity could be assessed. Using the time and date stamps
recorded by the palmtop computers, compliance rates were calculated as the percent of
assessments completed by each participant. During the two weeks of EMA, participants
completed 78% of all the scheduled assessments. The majority of participants (76%)
completed at least 70% of the assessments during the two weeks of EMA. Furthermore, of
the surveys completed by participants, 92% were finished within 20 minutes of the initial
alarm, suggesting that not only were participants filling out the assessments, but they were
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doing so in a timely manner. These compliance rates are consistent with previous studies
using similarly demanding EMA protocols (Stone & Shiffman, 1994) and in EMA studies of
body image (e.g., Leahey et al., 2007; LePage & Crowther, 2010).

The effect of day of study on compliance was also examined to determine whether there was
systematic variation in EMA compliance over time. Compliance rates for day of study were
calculated for each participant. A within-person repeated measures ANOVA was conducted
using the day of study as the repeated factor and compliance rate was the dependent
variable. Results showed that there was no significant effect of day of study on compliance,
F(13,868) = 1.19, p = .28, R2 = .01. Similar analyses were conducted using study week to
predict compliance and found no significant difference between the compliance rates for
week 1 (during with the EMA contained no body image discrepancy measures) and week 2
(EMA content included body discrepancy measures), F(1, 124) = 0.47, p = .50, R2 = .004.
Figure 1a provides a graphical illustration of compliance rates by day of EMA.

Pre- and post-EMA analyses—Table 1 presents the pre- and post-EMA means for each
of the measures. A within-person MANOVA was performed on the five dependent
variables: actual:ideal discrepancy, actual:ought discrepancy, BIQ score, IBSS score, and
SOQ score. MANOVA was used because it takes into account the intercorrelations among
the dependent variables and protects against inflated Type 1 error caused by conducting
multiple repeated measure t-tests. All assumptions of linearity, homogeneity of variance-
covariance matrices, multivariate normalcy, and the absence of multicollinearity were met,
and there were no univariate or multivariate outliers. The independent variable in the model
was assessment time (pre-EMA, post-EMA). Using Wilks' lambda criterion (λ = .99), the
multivariate omnibus test was not significant, F(5,119) = 0.02, p = .99, η2= .01. Given that
the overall F test was not significant, we do not report univariate results from the individual
DVs (although all ps > .05). These results suggest there are no difference in measures of
body image discrepancy, thin-ideal internalization, or self-objectification pre- and post-
EMA.

Reactivity in EMA body image discrepancy reports—EMA body image
discrepancy reports collected during the second week of the study were also examined for
evidence of reactivity to the EMA protocol. We were interested in determining whether
there was a systematic pattern of change in the reported mean level of EMA discrepancies
during the week of assessment. Hierarchical linear modeling was used to analyze the data,
where the multiple observations gathered for each participant are considered nested within
assessment days and individuals. Multi-level random intercept models using PROC MIXED
in the SAS statistical software package (SAS Institute Inc., Version 9.2) were used to
produce maximum likelihood estimates, which control for autocorrelated residuals. The
error variance was modeled at three levels, taking into account the autocorrelations at the
individual, day, and prompt (beep) level. Results showed there was no effect of day of EMA
on actual:ideal, F(6,348) = 1.22, p = .30, or actual:ought, F(6,348) = 0.55, p = .77,
discrepancies measured using the CDRS, or the BIQ score, F(6,348) = 0.40, p = .88. These
findings are graphical depicted in Figure 2. There is no systematic pattern suggesting
women's reports of momentary body discrepancies on EMA-adapted state measures of the
CDRS or BIQ change during the course of one week of EMA.

Affect reactivity to EMA—This study contained a design feature that allowed us to test
whether completing multiple daily assessments of body discrepancy on palmtop computers
would significantly alter women's momentary reports of negative mood (relative to
completing EMA items regarding stress). On the measure of negative mood, participants
reported no depressed or anxious affect during 61% and 63% of the EMA surveys
respectively, resulting in a highly positively skewed distribution (absolute skew > 2.32). In
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order to address this skewed distribution, we created dichotomous negative mood variables.
Depressed and anxious affect were treated as separate variables, with each coded as present
or absent for each EMA assessment point. Depressed affect was coded as present if the
average DASS depression subscale score was greater than 0 on the 4-point scale (0 = not at
all, 3 = very much), and was coded as absent if the average score equaled zero. Anxious
affect was coded in the same manner using the average DASS anxiety subscale items. These
two new variables provided an index of whether at a given EMA assessment participants
experienced depressed/anxious mood at any level, or reported no negative mood.

Multi-level random intercept logistic regressions using PROC GLIMMIX in the SAS 9.2
statistical package were used to analyze these data. Depressed and anxious affect were
reported at higher rates on the first assessment day (~54% of assessments) compared to the
remaining 13 days (~36%), thus assessment day was included in models to account for the
first day reporting difference. Two models estimated the odds of experiencing momentary
depressed and anxious affect based on EMA content (body image discrepancy items vs. no
discrepancy items), controlling for assessment day. Results showed there was no effect of
EMA content on depressed mood, OR = 1.21, 95% CI: 0.83–1.59, t(2811) = 0.80, p = .37, or
on anxious mood, OR = 1.41, 95% CI: 0.99–1.81, t(2811) = 2.68, p = .10. These results
suggest that completing an intensive EMA protocol of body image dissatisfaction does not
make women any more or less likely to report experiencing negative mood.

Study 2
Method

Participants—As part of a larger study, college women who reported high levels of body
dissatisfaction and/or disordered eating behaviors and attitudes were recruited, thus,
selecting women who were “at risk” for developing eating disorders. The screening
procedures and criteria for inclusion are discussed in the Procedures below. The mean age of
participants was 19.6 years old (SD = 1.18, range 18–24). The majority of participants were
Caucasian (71%, n = 93), with other participants self-identifying as Asian (18%, n = 24),
Hispanic (n = 5, 4%), Black (n = 4, 3%), Native American (n = 4, 3%) and Pacific Islander
(n = 2, 1%). After beginning the study, two participants (1.5%) dropped out before
completing the study, citing time constraints. Participants who dropped out did not differ
from those completing the study on any demographic or psychological variables.

Measures
The Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn & Beglin,
1994)—The original self-report version of the Eating Disorder Examination interview (Z.
Cooper & Fairburn, 1987) was used during the participant screening process to assess for
behavioral and attitudinal aspects of disordered eating. A total of twenty-two items
measuring disordered eating behaviors and attitudes are rated. Fourteen of the items use a 7-
point frequency response rating scale (0 = no days, 1 = 1–5 days, 2 = 6–12 days, 3 = 13–15
days, 4 = 16–22 days, 5 = 23–27 days, 6 = everyday; sample item: “On how many days out
of the past 28 days have you been deliberately trying to limit the amount of food you eat to
influence your shape or weight?”), and eight items use a 7-point likert scale (0 = not at all, 6
= markedly; sample item: “Over the past 28 days, has your weight influenced how you think
about yourself as a person?”). A total EDE-Q scale score is calculated as the average of all
22 items, and higher scores are interpreted as greater disordered eating behavior/attitudes.
Research suggests an EDE-Q score of 2.3 or above (computed as the average of the 22
items) most appropriately identified women with potentially problematic disordered eating
behaviors and attitudes (Mond, Hay, Rodgers, Owen, & Beumont, 2004). Correlations
between the questionnaire and interview formats of this measure range from .79 to .81 for
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the subscales, suggesting concurrent validity in a sample of female undergraduate students
(Luce & Crowther, 1999). Cronbach's alpha for the total EDE-Q score in the present sample
was .89.

The Body Shape Questionnaire (BSQ; P. J. Cooper, Taylor, Cooper, &
Fairburn, 1987)—The BSQ is a 34-item self-report questionnaire used to evaluate fear of
putting on weight, feelings of low self-esteem because of one's appearance, desire to lose
weight, and body dissatisfaction. Higher scores are interpreted as greater body
dissatisfaction. A total BSQ score of 110 (computed as the sum of the 34 items rated on a 1
to 6 scale; 1 = never, 6 = always) has been used to identify women at risk for developing
eating disorders (Zabinski et al., 2001); this score was used to screen for potential
participants in the present study. Scores on the BSQ have been shown to yield high internal
consistency (Cronbach's alpha = .97), 3-week test-retest reliability (r = .88), and concurrent
validity (r = .66) with other measures of body dissatisfaction among clinical samples (e.g.,
obese people seeking weight reduction) and non-clinical college student samples (Rosen,
Jones, Ramirez, & Waxman, 1996). Cronbach's alpha for the total BSQ score in the present
sample was .95.

The Contour Drawing Rating Scale (CDRS; M. A. Thompson & Gray, 1995)—
The CDRS was administered and scored in the same way as in Study 1.

Sociocultural Attitudes Towards Appearance Questionnaire-3 (SATAQ-3; J. K.
Thompson et al., 2004)—The SATAQ-3 assesses the extent to which women are aware
of sociocultural thinness norms, experience pressure related to their appearance, and have
internalized appearance standards. Respondents rate the extent to which they agree with 14
items (1 = completely disagree, 4 = neither agree nor disagree, 7 = completely agree)
describing sociocultural thinness norms and pressures. Higher scores suggest greater
awareness and internalization of appearance standards. In two samples of college women,
Cronbach's alphas for the measure were .94–.96 (J. K. Thompson et al., 2004). The SATAQ
converges with measures of drive for thinness (r = .54) and body dissatisfaction among
female college students (r = .32; J. K. Thompson et al., 2004). Cronbach's alpha in the
present sample was .82.

Body Image Quality of Life Inventory (BIQOL; Cash & Fleming, 2002)—The
BIQOL quantifies how body image experiences affect various life domains, including sense
of self, social functioning, emotional well-being, eating, exercise, and grooming.
Respondents rated the effect of body image on 19 different aspects of their lives using a 7-
point scale (−3 = very negative effect, −2 = moderate negative effect, −1 = slight negative
effect, 0 = no effect, 1 = slight positive effect, 2 = moderate positive effect, 3 = very positive
effect). Larger positive scores are interpreted as body image having a more positive impact
on quality of life, and larger negative scores indicated a more negative effect of body image
on quality of life. A score of zero suggests a neutral effect of body image on quality of life.
Scores on the BIQOL are internally consistent (Cronbach's alpha = .95), have adequate 2-
week test-retest reliability (r = .79), converge with body satisfaction (r = .66) and diverge
with body image dissatisfaction (r = −.20) and BMI in a sample of female college students (r
= −.21; Cash & Fleming, 2002). In the present sample, Cronbach's alpha was .93.

EMA survey—As with Study 1, the EMA survey was developed using Satellite Forms
MobileApp Designer® and was downloaded to the palmtop computers. At each assessment,
items regarding current location, activity, social interaction, stress, exercise, eating
behaviors, media exposure, and mood were measured. The responses to the EMA measures
were not used in analyses for the present study.
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Equipment—Palm m105 and Z22 handheld computers were used for the EMA data
collection. Both devices are of similar size, have 160×160 pixel LCD display screens and
use the Palm OS® operating system. The most apparent difference between these two
devices for participants was the color. As with Study 1, the customized surveys were
downloaded onto the palmtop computers and participants completed surveys directly on the
display screen using an included stylus. The devices time and date stamped all EMA
surveys, allowing for compliance rates to be objectively tracked. The EMA sampling
method was similar to Study 1, with women completing five daily surveys (at semi-random
intervals) based on a signal-contingent assessment protocol. The palmtop computer provided
auditory prompts between 9:00am and 10:00pm at semi-random times; a slightly earlier end
time was used because some participants in Study 1 commented on the late alarm times.
Participants were again unaware of the exact alarm times in advance, and the procedures for
signaling participants were the same as Study 1.

Procedures—All study procedures were approved by the university's Institutional Review
Board. Undergraduate women were recruited to participate in a larger research study
regarding health experiences and life in college. Campus-wide flyers, class announcements,
and online postings were used to recruit women to complete an online screening survey. The
survey included a variety of questionnaires regarding college life, health, and psychosocial
well-being (e.g., college adjustment, health behaviors, stress, mood, social support, etc.), in
addition to the target screening measures, the EDE-Q and BSQ. These measures were used
to identify women who reported current disordered eating behavior and/or body
dissatisfaction. In this study, women completing the screening procedures were eligible to
participate in the study if they had an average EDE-Q score ≥ 2.30 and/or a total BSQ score
≥ 110, did not report current diagnosis or treatment for an eating disorder, were between the
ages of 18 and 24, and agreed to be contacted about additional studies. Both the EDE-Q and
BSQ were used as screening measures to allow for a broader range of women with
disordered eating behaviors or body image concerns to enroll in the study.

Seven hundred ninety-five women completed the online screening procedures. Of these,
37% (n = 296) met inclusion criteria. These individuals were contacted via email, provided
with a more detailed description of the study (e.g., general study activities, frequency of
appointments, duration of study), and instructed to contact the researcher via email or
telephone if interested in participating. Of the eligible women, 48% (n = 141) did not
respond to two email contact attempts by the researcher and 8% (n = 24) replied indicating
they were not interested. Forty-four percent of eligible women (n = 131) enrolled in the
study. Among participants in this study, 82 (63%) met both the EDE-Q and BSQ
requirements for eligibility, 7 (5%) met only the BSQ criteria, and 42 (32%) met only the
EDE-Q criteria. The EDE-Q and BSQ were correlated at r = .70. Participants in the study
did not reliably differ from eligible women who did not participate on measures of
disordered eating behavior or body dissatisfaction (ps < .26).

Women eligible to participate in the study based on the screening procedures were invited to
participate in a study about daily experiences and life in college. Interested women attended
an initial appointment in groups of 2−6 people in the research office, the study procedures
were reviewed, and they provided informed consent. Participants completed the study
questionnaires on a computer. The computers were separated with dividers to ensure
privacy. Next, all participants were provided with palmtop computers and took part in a
detailed training session regarding how to use and care for the equipment and information
about completing the EMA surveys was reviewed. For the following week, participants
carried the palmtop computer and completed the survey five times daily. As with Study 1,
participants began the study on different days of the week to ensure that day of week and
day of EMA were not confounded. Participants returned to the research office after one
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week with the palmtop computers and again completed questionnaires (CDRS, SATAQ,
BIQOL). Participants received monetary compensation for completing the research office
visits and week of EMA surveys.

Results
Compliance with the EMA protocol—As with Study 1, compliance rates with the EMA
protocol were calculated based on the time and date stamps provided by the palmtop
computer, and the percent of assessments completed by each participant was calculated.
Although participants completed the EMA for one week, they began the study at different
times of day and, therefore, data from the first day of EMA were not used in compliance
calculations. Participants in Study 2 completed 90% of all assessments during the study. The
vast majority of women (91%) responded to at least 70% of the EMA prompts, suggesting
very good compliance with the study protocol. A more conservative method for calculating
compliance rates was also used in which only assessments completed within 30 minutes of
the initial prompt were counted; using this method, 85% of the EMA surveys were
completed, suggesting women both completed the EMA and did so promptly after being
signaled.

The effect of day of EMA on compliance rates was examined using a within-person repeated
measures ANOVA, where day of study was the repeated (within-person) factor and EMA
compliance was the dependent variable. The percent of EMA surveys completed was used
for these analyses. There was a significant effect of day of study on compliance, F(5, 744) =
4.73, p < .001, R2 = .03. The direction of this effect suggests that compliance rates declined
during the week of EMA as is seen in Figure 1b. The size of this effect is small and
compliance remained very high throughout the week (>86%).

Pre- and post-EMA analyses—Total scores on measures of actual:ideal and
actual:ought discrepancies (CDRS), thin-ideal internalization (SATAQ), and body image
quality of life (BIQOL) were used in these analyses. Missing post-EMA data for dropouts (n
= 2) were imputed using the mean replacement method. Although more sophisticated
techniques are available for imputing missing data (e.g., maximum likelihood methods), the
mean replacement method is appropriate and should not significantly bias results given the
very low attrition rate (Tabachnick & Fidell, 2007). Analyses were conducted both with and
without dropouts and there was no significant pattern of differences between these analyses;
the reported results include all participants.

Table 1 presents the pre- and post-EMA means for each of the measures administered in
Study 2. As is shown in Table 1, the baseline level of body discrepancies of participants in
Study 2 is higher than those in Study 1, suggesting these samples differ in their overall
levels of body dissatisfaction as intended. We tested whether there was a significant change
in body image-related constructs before and after women completed EMA using a within-
person MANOVA with four dependent variables: actual:ideal discrepancy, actual:ought
discrepancy, SATAQ score, and BIQOL score. Assumptions of linearity, homogeneity of
variance-covariance matrices, multivariate normalcy, and the absence of multicollinearity
were checked and all assumptions were met. There were no univariate or multivariate
outliers. The independent variable was assessment time (pre-EMA, post-EMA). Using
Wilks' lambda criterion (λ = .99), the multivariate omnibus test was not significant,
F(4,257) = 0.02, p = .68, η2= .03. We do not report the univariate results because the
omnibus test was not significant, although all were non-significant (p < .05). Findings
suggest no difference in measures of discrepancy, thin-ideal internalization, or body image
quality of life before and after completing EMA.
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General Discussion
Reactive effects have been described as the degree to which self-report data could be
affected by the very act of assessing them (Nelson, 1977), an issue that is of particular
concern in EMA studies because of the frequent and intensive assessment protocols used.
The goal of the present studies was to evaluate the extent to which traditional measures of
body image constructs and state measure of body image discrepancy and negative affect are
reactive to an intensive EMA protocol in two samples of young women. In both studies,
individual difference measures of body image-related constructs (body image discrepancy,
thin-ideal internalization, self-objectification, and body image quality of life) were evaluated
before and after participants completed EMA. Across the two studies, no significant changes
in pre- to post-EMA scores were seen, providing evidence that traditional measures used to
assess individual differences in body image and related constructs are not altered by
completing EMA. These findings are consistent with EMA research in other areas, which
similarly show limited evidence that EMA changes participants' self-reports of alcohol use
(Hufford et al., 2002), smoking (Rowan et al., 2007), pain (Stone et al., 2003), eating
disorder behaviors (Le Grange et al., 2002; Munsch et al., 2009; Stein & Corte, 2003), or
social comparisons (Leahey et al., 2011, 2007).

The present studies expanded previous research in several important ways. First, Study 1
evaluated for evidence of reactivity within the EMA data itself. Results showed no
systematic change in average EMA body discrepancies reported across study days,
suggesting that at least over a 1-week period, state discrepancy ratings do not appear to be
reactive to frequent assessment. This finding is consistent with research demonstrating
frequent EMA pain ratings do not affect reported mean pain levels (Cruise, Broderick,
Porter, & Kaell, 1996; Stone et al., 2003). Furthermore, in Study 1, EMA content was
experimentally manipulated to evaluate whether EMA mood ratings are reactive to
concurrent assessment of state body image discrepancies. It is not unreasonable that
requiring women to complete multiple daily assessments of body dissatisfaction may
negatively influence either global or momentary measures of body discrepancy and mood.
Study 1 findings demonstrated that regardless of whether the EMA contained questions
about body image discrepancy or stress, the likelihood that women reported depressed or
anxious affect via EMA was similar. The present findings suggesting no reactivity in
momentary reports are particularly novel and timely for researchers, as there is a growing
interest in using EMA methods to study the real-world relationships between negative mood
and body image experiences (Colautti et al., 2011; Leahey & Crowther, 2008; Leahey et al.,
2011, 2007) and eating disorder behaviors (Smyth et al., 2007). Preliminary evidence from
Study 1 indicates momentary reports of negative mood are not reactive to EMA assessments
of body image discrepancies and suggests these constructs can be assessed together using
intensive assessment methods such as EMA.

As was mentioned previously, when designing the EMA content manipulation the order of
content was not counterbalanced; discrepancy items were always completed during the
second week of the study. Counterbalancing was not used because we were concerned that if
completing EMA body image measures did negatively influenced mood, this effect could
carry over into the second week of data collection, thus diluting the manipulation and
confusing interpretation of study results. It is possible that by the time body image items
were introduced during the second week participants had already habituated to the EMA,
eliminating potential momentary reactive effects that may have been present if administered
during the first week. Although additional research is needed, if participants do habituate to
completing an EMA protocol, having participants take part in 1–3 days of EMA during a
brief “training” or “run-in” period prior to actual data collection, could be a useful strategy
for reducing or eliminating reactive effects.
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A second important contribution of the present studies is that, to our knowledge, these are
the first to objectively assess EMA compliance in studies evaluating EMA reactivity of body
image measurement. Objectively measuring compliance is especially important for
reactivity because it provides evidence participants actually completed the “manipulation”
(i.e., EMA) being evaluated. Research has shown that in the absence of electronic tracking,
objective compliance rates are significantly lower than self-reported compliance (Stone et
al., 2002). In the present studies, objectively-measured high compliance rates with the EMA
protocol were seen (78–90% of all assessments completed). Women were compensated for
participating, which could have improved compliance, although both the practice of
providing compensation, and the compliance rates seen in these studies, are consistent with
other EMA research studies (Leahey & Crowther, 2008; LePage & Crowther, 2010; Stone &
Shiffman, 1994). The present studies complement previous work by providing more well
documented evidence that reactivity effects in body image discrepancy and related measures
are likely minimal even in the presence of objectively measured high EMA compliance.

Concerns regarding reactivity often stem from the idea that EMA methods can be thought of
as a self-monitoring activity, and thus, may result in people altering their behaviors,
attitudes, or perceptions. Researchers have attempted to capitalize on the potential beneficial
effect of self-monitoring by using EMA. In a treatment study of patients with binge eating
disorder (BED), researchers hypothesized that adding EMA to group CBT would result in a
greater reduction of binge eating episodes than standard group CBT alone. However, they
did not find that EMA improved the efficacy of CBT for BED (Le Grange et al., 2002).
There appears to be conflicting evidence regarding the extent to which self-monitoring alone
can induce behavior change (see Barta et al., 2012 for a review). In some ways, the present
findings (and others) suggesting the lack of evidence of reactivity to EMA could seem
counterintuitive. When placed in a larger context of behavior change programs, however,
they may be less surprising. Consider the multitude of clinical treatments and therapies
available, most of which involve multiple treatment components, regular contact with
trained professionals, and occur over extended periods of time. Most of these treatments
have modest effects on short-term symptom reduction and behavior change. Given this, it
seems more reasonable to think that requiring people to complete a few brief assessments
every day during relatively short periods of time, would not significantly alter behaviors,
symptoms, thoughts, or attitudes.

Despite the lack of evidence supporting EMA measurement reactivity, researchers should be
sensitive to the fact that the emergence of reactivity effects in a study likely depends on a
several factors. Barta and colleagues (2012) have described a number of conditions that
influence the likelihood of seeing EMA reactivity, including perceived desirability of the
monitored behavior, number of behaviors being monitored, participant motivation for
change, perceived demand for change, and assessment timing (i.e., whether the EMA
assessment is completed before or after the target behavior). The duration of the EMA
period and frequency of assessments may also influence likelihood of reactivity, although it
is not entirely clear whether reactivity would be expected to increase or decrease over longer
assessment periods and plausible predictions could be made for either finding. It seems
reasonable that the longer and more frequently people are asked to complete assessments,
the likelihood of becoming reactive to the high level of reporting would increase (i.e.,
sensitization). Alternatively, participants may also adjust to completing the EMA over many
weeks as they become less sensitive to the monitoring itself and any reactivity effects
present early on may disappear (i.e., habituation). Additional research evaluating reactivity
over longer periods of time and using different sampling intensities may be useful. However,
many EMA studies use a 1–2 week assessment period with several daily assessments, and
thus, the present findings are likely fairly generalizable to much of the existing EMA
research. Nonetheless, it is important when using EMA or other intensive assessment
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methods that researchers are aware of content and design considerations that may be
associated with increased likelihood of measurement reactivity.

Several limitations of the present studies should be acknowledged. First, both studies
recruited undergraduate female college students, resulting in a relatively narrow age range
(18–24 year olds). Previous studies of body image using EMA have also used college
samples (Colautti et al., 2011; Leahey & Crowther, 2008; Leahey et al., 2011, 2007; LePage
& Crowther, 2010; Ridolfi et al., 2011), although EMA reactivity in disordered eating
behavior has been studied in female samples with larger age ranges (Le Grange et al., 2002;
Munsch et al., 2009; Stein & Corte, 2003). Second, this study used several measures of body
discrepancy and related constructs, but generalizing to other measures should be done with
caution. Given there is evidence for limited EMA reactivity in studies of eating disorder
behaviors and appearance-based comparisons, similar results may be seen with other body-
and weight-related constructs as well. Third, although Study 1 utilized a within-subject
comparison condition, these studies did not include a between-subject comparison group. If
reactive effects were seen, the lack of a control group would be particularly problematic, as
it would be unclear whether effects were due to EMA or other factors (e.g., time). Although
no reactivity was seen in these studies, future research using a no-EMA control group is
warranted. Fourth, we recognize it is very difficult to make strong conclusions from null
findings. Our confidence in these results is strengthened by the fact that these were seen
across two samples, effect sizes for changes were very small, and these null findings
strongly converge with EMA reactivity research on related constructs (e.g., appearance
comparisons, eating behaviors) and in other fields (e.g., alcohol use, smoking, pain).

Conclusions
As body image researchers move to understand the dynamic, real-world experience of body
image and body dissatisfaction, they will continue to rely on intensive, repeated measure
assessments, such as EMA. The goal of the present studies was to evaluate for measurement
reactivity to an EMA protocol in various body image constructs in two samples of young
women. Results showed no evidence that completing EMA influenced women's response to
either traditional measures of body image and related constructs, or momentary EMA
responses on palmtop computers. Findings were conceptually replicated in a general sample
of undergraduate college women (Study 1) and in a sample of young women with high body
dissatisfaction and/or disordered eating behavior (Study 2). These studies are the first to
carefully examine EMA reactivity in body image, and suggest such methods can be used to
assess the real-world experience of body image without undue concern for reactive
processes.
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Highlights

• Measurement reactivity is a concern with Ecological Momentary Assessment
[EMA] methods

• We tested for body image reactivity to an EMA protocol in two samples of
young women

• Completing EMA did not affect body image measures in non-clinical or at-risk
women

• EMA can be used to assess body image without undue concern for reactive
processes
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Figure 1.
EMA compliance rates by day of EMA.
Note. EMA = Ecological Momentary Assessment.
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Figure 2.
Mean EMA-adapted body image discrepancy scores by day of EMA.
Note. BIQ = Body-image Ideals Questionnaire, CDRS = Contour Drawing Rating Scale,
EMA = Ecological Momentary Assessment.

Heron and Smyth Page 21

Body Image. Author manuscript; available in PMC 2014 January 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

Heron and Smyth Page 22

Table 1

Pre- and Post-EMA Descriptive Statistics for Body Image Measures and Related Constructs

Study 1: General Undergraduate Sample (N
= 63)

Study 2: High Body Dissatisfaction/Disordered
Eating Sample (N = 131)

Pre-EMA M (SD) Post-EMA M (SD) Pre-EMA M (SD) Post-EMA M (SD)

Actual:ideal discrepancy (CDRS) 1.71 (1.40) 1.86 (1.27) 2.48 (1.03) 2.49 (1.10)

Actual:ought discrepancy (CDRS) 2.31 (1.55) 2.37 (1.48) 2.65 (1.26) 2.66 (1.36)

Ideal body discrepancy (BIQ) 1.91 (1.15) 2.07 (1.44)

Thin-ideal internalization (IBSS,
SATAQ)

3.43 (0.52) 3.41 (0.56) 5.08 (0.83) 5.06 (0.90)

Self-objectification (SOQ) −0.98 (16.23) −6.16 (16.40)

Body image quality of life (BIQOL) 0.19 (1.03) 0.20 (1.03)

Note. EMA = Ecological Momentary Assessment, BIQ = Body-image Ideals Questionnaire, CDRS = Contour Drawing Rating Scale, IBSS = Ideal-
Body Stereotype Scale, SATAQ = Sociocultural Attitudes Toward Appearance Questionnaire, SOQ = Self-Objectification Questionnaire, BIQOL
= Body Image Quality of Life Questionnaire.
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