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Abstract

Many young individuals at risk for eating disorders spend time on social media and frequently
search for information related to their body image concerns. In a large randomized study, we
demonstrated that a guided chat-based intervention could reduce weight and shape concerns and
eating disorder pathology. The goal of the current study was to determine if a modified single
session mini-course, derived from the aforementioned chat-based intervention, could reduce body
image concerns among individuals using eating disorder related search terms on a social media
platform. Over a two-month period of prompting individuals, 525 people followed the link to
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the web-based application where the intervention was hosted and subsequently completed the
mini-course. This resulted in a significant improvement on the one-time body image satisfaction
question pre-to post intervention (p < .001) with a moderate effect size (Cohen’s d=.54).
Additionally, individuals completing the program showed significant improvement on motivation
to change their body image (0 < .001) with a small effect size (Cohen’s d=.28). Additionally,
users reported that the program was enjoyable and easy to use. These results suggest that a single
session micro-intervention, offered to individuals on social media, can help improve body image.

Keywords
Digital Intervention; Body image; Online Delivery; social media; micro-intervention; Scalability

1. Introduction

Eating disorders (EDs) are common and disabling problems and their prevalence has

been increasing over the past 18 years. In a population of adolescents and adults across
America, Europe, Asia and Australia, a meta-analysis showed an increase in prevalence
from 3.5% in 2000-2006, to 7.8% in 2013-2018 (Galmiche et al., 2019; Klump et al.,
2009). Unfortunately, less than 20% of individuals with EDs receive treatment (Kazdin
etal., 2017). Therefore, preventing EDs is of significant public health importance given
their prevalence, consequences, and limited access to care once problems have developed.
Fortunately, risk factors for EDs have been identified and interventions to reduce these

risk factors have been shown to reduce ED onset (Jacobi et al., 2004). One such program,
Student Bodies, was developed as a web-based program and has been shown to reduce
weight and shape concerns as well as the onset of EDs (Taylor et al., 2006; Taylor et al.,
2016). Although the program was successful, one major drawback was that an important
factor associated with this success was human moderation. Unfortunately, providing this
moderation is a substantial barrier for real-world dissemination due to the cost and logistics.
With these limitations in mind, we developed a conversational chatbot derived from the
original Student Bodies program that could mirror human moderation in a scalable way. This
chatbot could be interacted with in an online interface and asked guided questions via the
chat window and followed with structured responses (Chan et al., 2022; Kass et al., 2014).
A large randomized trial showed that use of the chatbot was associated with significant
reduction in weight and shape concerns, which are highly related to body image concerns
(Fitzsimmons-Craft et al., 2021). For weight/shape concerns, a risk factor for the onset of
eating disorders and the primary outcome, there was a significant reduction in intervention
versus control at 3-month follow-up (&= -.20; p=.03) and 6-month follow-up (¢=-.19; p
=.04) (Fitzsimmons-Craft et al., 2021).

In addition to being risk factors for eating disorders, body image concerns are so widespread
that they are often referred to as “normative discontent” among women and are associated
with significant distress (Tantleff-Dunn et al., 2011). Given the importance of EDs and

the high prevalence of body image concerns in the population, public health strategies to
deliver these effective interventions need to be developed. One way to reach individuals who
might benefit from a body image program is to identify them via their searches on social
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media. We have shown that search terms can be used to identify individuals with potential
EDs (Sadeh-Sharvit et al., 2020), and a number of studies have noted that many users,
particularly younger ones, search for ED websites and content that are potentially harmful
(Custers, 2015).

Furthermore, given how poor adherence has been to longer, structured digital interventions,
there is a movement towards training in simple skills and ideas derived from more complex
programs that are likely to make a difference (Dobias et al., 2022). Previous studies have
shown the efficacy of technology-enhanced programs for ED and body image interventions
that may be disseminated on a broader scale (Diedrichs et al., 2015). More specifically,
micro-interventions informed by existing evidence-based interventions targeting validated
risk factors for disordered eating and body image are shown to be effective (Atkinson

& Diedrichs, 2021), much like the micro-intervention developed from the Student Bodies
program. The current study builds on this model by implementing the intervention, as
deployed by Koko, for at-risk users on a social media platform and focusing on body

image. Koko is a non-profit that has designed a tool that can be integrated into social

media platforms to detect at-risk users via their search terms and redirect them appropriately.
For the purposes of this study, through Koko we were able to identify at-risk users for an

ED and redirect them to the intervention hosted on Koko’s webpage (https://r.kokocares.org/
body-image-journal/).

Therefore, the goal of this study was to determine if a mini-course, based on the previously
established chatbot and integrated into a platform that addresses worrisome searches on
social media related to EDs and other mental health problems, would (1) improve body
image (pre/post) (2) motivation to change (pre/post) and if so (3) whether body image
improvement would be moderated by pre-intervention motivation to change, and (4) whether
the intervention would be positively received by users.

2. Methods

2.1 Participants/Recruitment

The target audience for this intervention was individuals whose online behavior on a social
media platform suggested they might have body/weight and shape concerns and may be at
risk for EDs. Specifically, individuals who searched for sub-forums that contained content
that may be viewed as relating to anorexia, distorted body image, and other disordered
eating content were identified as persons who might benefit from the intervention. To
capture these individuals, a broad array of potential terms put together by the Koko team
through a variety of methods (prior lists, web scraping, GPT-3 generation, and by hand)
was used to flag these searches. The percent of total referrals by specific search terms that
led users to the body image specific intervention platform are recorded in Table 1. These
individuals were then asked a few pre-scripted questions in the embedded chat window of
the social media platform and subsequently prompted to participate in mini-course style
body image intervention embedded within a web application hosted by Koko (Figure 1). The
process leading individuals from their search to eventually landing on the Koko webpage
where the intervention was embedded is outlined in Figure 1. During this onboarding
process embedded in the chat window of social media, 18.2% of all users indicated that
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they were struggling with “eating disorders.” Because Koko serves as a resource for more
than just EDs, the 18.2% represents the percentage of all users recruited via any search term
that indicated “eating disorders” as an important concern. Given that the goal of this work
was only to assess acceptability of the intervention and pre-post changes in body image,
demographic information was never collected to maintain anonymity. Only de-identified
data were available to the investigators and the Dartmouth Institutional Review Board ruled
this study exempt due to the de-identified nature of the data.

2.2 Intervention

The interactive mini-course was implemented in collaboration with Koko and delivered to
participants that were prompted from within the social media platform. The items of the
Koko mini-course were derived from the core components of our previously established
chatbot (Chan et al., 2022; Fitzsimmons-Craft et al., 2021), and rewritten to fit the micro-
intervention style Koko uses in their platform (Chan et al., 2022). Participants were initially
prompted via a chat window (i.e., “Kokobot”) within the social media platform to answer
a few questions regarding how they felt about themselves (see Figure 1 for typical journey
for interested participants). Once participants had affirmed that body image is an important
issue for them, they had the opportunity to follow a link that redirected them to the web
application hosted by Koko that allowed users to click through the intervention materials.
Within the Koko domain, individuals had the opportunity to complete the mini-course. This
streamlined micro-intervention consisted of an interactive series of questions focused on
many of the primary concerns and issues for individuals at risk for eating disorders. The
focus of the program is on improving body image through reducing comparisons of one’s
body to others, having negative conversations about bodies with others and understanding
how social media reinforces the thin body ideal. The program also helps users directly
challenge the thin body ideal and diet culture and it promotes healthy, regular eating (3
meals a day, eating every 3 to 4 hours and monitoring hunger levels to eat when one

is hungry and to stop when one is satisfied. The whole program consists of twenty-nine
interactions, including questions, feedback, exercises and other material and based on CBT
and psychoeducation (Supplemental Table 1).

2.3 Measures

Participants were assessed at baseline and following the program with these questions: On a
scale from 1 (very bad) to 5 (very good), how do you feel about your body image? and on

a scale from 1 (not very motivated) to 5 (very motivated), how do you feel about improving
your body image? Following their completion of the program, participants were prompted

to rate the usefulness of the program on a scale of one to five, with one indicating complete
dissatisfaction and five indicating complete satisfaction. In addition to providing quantitative
feedback, participants were also prompted to provide qualitative feedback with the following
question: “If you have any feedback, please write it below. If not, please proceed to the last
question so you can finish the course!”
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2.4 Statistical Analysis

2.4.1 Missing Data—For this study, the sample consisted only of participants who
consented and subsequently committed to completing the interaction with the program.
Unfortunately, because the intervention and data collection are ongoing processes, the data
for the number of individuals that dropped out at the recruitment stage during the time frame
of data collection for this study is no longer available. However, since the study is ongoing,
we have analogous more recent data for the same intervention and recruitment methodology.
This indicated that 2,843 individuals clicked on the link from social media (representing a
subpopulation of the 18.2% that indicated issues with eating disorders from Figure 1), of
whom 2,148 (76%) started the program and 1028 (48%) completed it. For the current study,
there were 639 individuals that reached the commitment step in the intervention, and of
those people, 532 continued on to the actual interaction with the mini course. At this point,
only 7 of 532 individuals didn’t complete the program.

All statistical analyses were conducted twice, once following listwise deletion and once with
multiple imputation by chained equations (MICE) for missing data. All multiple imputation
was performed in R and utilized the MICE package (van Buuren & Groothuis-Oudshoorn,
2011). For each analysis, data were imputed with five iterations and utilized predictive mean
matching to replace missing values with plausible estimates. Ultimately, due to the limited
missingness, the results for both of these approaches looked essentially identical.

2.4.2 Primary Outcomes—To evaluate the effects of the intervention on improving
body image, the first analysis was a paired samples #test and Cohen’s test for effect size that
assessed the change in participant’s self-indicated body image from prior to the intervention
to their body image following completion of the intervention. Standard effect size guidelines
were applied with 0.2, 0.5 and 0.8 representing small, medium and large effect sizes (Cohen,
1992). This same analytic approach was applied for the change in motivation to improve
body image from pre to post. For the analysis of the imputed data, the test statistic was
averaged over the five imputation sets (van Buuren & Groothuis-Oudshoorn, 2011).

To assess how motivation to change moderated the difference in pre-post body image,

a linear mixed model was constructed to include motivation, the interaction between
motivation and time, and time as fixed effects with random intercepts for individuals’ prior
body image. This allowed for an estimation of both the direct impact of motivation as

well as modification by motivation for body image improvement. Again, this model was fit
for both imputed data as well as data following listwise deletion. All metrics for imputed
data were calculated following Rubin’s rules (Rubin, 1987). Model estimates were averaged
across imputation sets and standard errors were combined accounting for both the within and
between imputation variation.

2.4.3 User Experience—To evaluate how much users enjoyed the mini-course, we
report the distribution of user experience ratings on a scale of one to five. Additionally, we
report both positive and negative examples of participant feedback following the prompt: “If
you have any feedback, please write it below. If not, please proceed to the last question so
you can finish the course!”
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3. Results

3.1 Participants

3.1.1 Primary Outcome—The results of the paired two-sample t-test clearly indicate
that there is a significant change in body image (on the one to five scale) from pre-
intervention to post-intervention. On average, the change in body image was an increase
of .51 with a mean baseline self-assessment of 1.66 and a mean post self-assessment of
2.17. (508) = 12.55, 95% CI [0.43, 0.59], p < .001). This result had a moderate effect
size (Cohen’s d'=.54). The results for both the analysis on the 532 individuals included in
the imputed data as well as the 525 individuals included in the non-imputed data were not
meaningfully different.

A secondary goal of the intervention was to increase motivation on the assumption that
more motivated individuals would continue to improve their body image. On the one to
five scale, the mean prior motivation to change was 3.06 and after the mini-course, the
mean motivation to change was 3.42. A paired #test indicated that this was a significant
improvement (4504) = 7.60; 95% CI [0.28, .47], p < .001). This also represented a small
effect size for change in motivation (Cohen’s d=.28). Additionally, the linear mixed effect
model assessing prior motivation as a moderator of change in body image suggested that
more motivated individuals tended to have higher body image overall as well as greater
improvements in their body image (Table 2).

3.1.2 User Experience—To assess user experience, we evaluated the quantitative
ratings on usefulness of the program that participants gave to the mini-course. The
distribution of these results can be seen via the histogram in Figure 2. The majority of
participants rated the program as a five (277 participants; 54%) or four (125 participants;
24%). There were some neutral participants rating the program at a three (76 participants;
15%) and very few rating it at a one or a two (20 and 16 participants respectively; 4% and
3%). Related to time spent completing the program, it took users on average between seven
and eight minutes to complete the entire program (mean = 7:18). For qualitative feedback,
similar to the quantitative ratings, most users spoke positively about the program or simply
did not believe any change was necessary. A sample of both positive and negative comments
are reported in supplementary Figure 1.

4. Discussion

The purpose of this study was to evaluate the short-term impact of a scalable, digital, brief
preventative intervention targeting body image in a real-world setting. Recruitment utilized
a social media platform to identify users that searched for body image-related content.
Users then completed a body image mini-course intervention, containing many of the core
components of our team’s previously established chatbot, designed to be completed in a
single session over the course of just a few minutes on the Koko platform. The overall
results suggested that the very brief intervention had a positive effect on body image and
motivation to change and that most of those who began to intervention completed it.

Bodly Image. Author manuscript; available in PMC 2024 March 01.
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For this particular implementation, although the magnitude of change is small, the
intervention itself has a moderate effect size which is especially beneficial given that it

can be implemented at scale. This work demonstrates its public health potential as the
intervention can be inexpensively introduced to individuals who might benefit from it.
Perhaps even more importantly, the intervention can help reduce weight and shape concerns
and motivate individuals at risk to continue to improve their body image (Jacobi et al.,
2004).

Specifically related to the recruitment platform, the outcome of this work exemplifies that
the current body image intervention maintains its effectiveness, even when users come
from a social media. These outcomes serve as strong evidence that clinically validated
interventions, such as BodyPositive, have the potential for adaptation to reach a much
broader audience (Fitzsimmons-Craft et al., 2021). This finding is an extension of previous
studies on the feasibility of using social media for user recruitment and the effectiveness
of Internet-delivered prevention interventions for EDs (Linardon et al., 2019; Munsch et
al., 2019; Naslund et al., 2019). Our findings give confidence that this type of body image
intervention can be utilized more broadly to impact the many individuals that are currently
facing body image issues and lack the ability to identify a need for help.

Finally, this intervention was not only effective, but also well-received as indicated by the
distribution of patient ratings (Figure 2) as well as their written feedback (supplemental
Figure 1). Studies related to other mental illnesses have found greater satisfaction with an
intervention correlating with stronger positive outcomes (Leeuwerik et al., 2020; Regan et
al., 2017; Vallentin-Holbech et al., 2019).

Although the results of the current study are promising, there are some limitations. The
sample was biased as participants needed to enroll themselves and could potentially enroll
multiple times, thus targeting the group able and willing to accept this form of help. This
enrollment model additionally did not allow for a control group with which to compare the
intervention results. Within these participants, only their immediate change was assessed,
and follow-up data were not collected for this group. This lack of follow-up data prohibits us
from evaluating whether these changes are maintained or whether or not additional actions
would need to be taken to help maintain any positive influence from this intervention.
Looking into longer term follow-up is an immediate next step for the team in helping to
continue to have this intervention work in real-time and help people outside the research
setting.

Related to the method of assessment, single-item questions were used to assess body image
as well as motivation to improve body image. Ideally, we would have used standardized
scales with more items but decided not to do so to reduce participant burden. Admittedly,
individuals may interpret single items differently. For instance, some individuals may have
interpreted “motivation to improve body image” as motivation to change their body whereas
others may have interpreted it as motivation to change the way they think about their

body. Finally, the original program enrolled mainly young (mean age was 21.1), female
(100%), white (84.6%) participants (Fitzsimmons-Craft et al., 2021). Without demographic
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information, we don’t know how well the sample in this study maps on to the populations
we have previously studied.

4.1 Conclusions

In short, the present findings converge with previous studies supporting the effectiveness of
digital interventions related to body image treatment and ED prevention. This specific work
exemplifies the possibility of implementing adaptations of clinically validated interventions
via social media platforms and other scalable platforms outside the research domain. These
findings, along with the positive sentiment for the intervention itself, give confidence that
this method can be extended in implementation to further reach and help individuals with
body image issues and those at risk for EDs in their daily lives.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

Digital interventions are impactful when adapted and delivered in an online
setting.

The mini-course improved body image for those searching ED terms on social
media.

The mini-course was well received and can be delivered at scale.

Bodly Image. Author manuscript; available in PMC 2024 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Nemesure et al.

lserdhearch-

far-E N related- Lhrae- who-
comt; {eg. et
=ra |

Vs wocure - dhs PA and o I
froer bdumas®
"Hb-F oKl B0 ~Vorv-wecrching~

rcriovs S
ovlees deod' edor-hen !tk
dcrgrocs. Tippna "W “Srgpet-idereted .Y

Figure 1.

roargctng wen fcaa £y
S e b o o e
Py il Tl Pwigd vins,
Wl B4 P L
merawTay 8 m—
Sl ot o
ety ared Cuprammns
B

After-
anhoarding:
and-
presenting-
prvacy-policy
andterms-af-

seTvicey

B —

Page 12

Frnt — b o et e 18.2%- . e

Vg a g e selected- or arm g e wew b

Fat ore s aimgery b P

(o W e T tE]T Thars 4w 4 ot of paopse
gy B
el

—_—

A Daeg

([

T B Aoe

B i Femiy

L Lewg Omoroe

V. O

This figure shows how a typical user might be transferred from the social media platform to
the Koko page. When a user searches for a term related to ED content the “Kokobot” sends
a user these messages with a PSA and ultimately will refer them to the Koko webpage where

the mini-course is embedded.
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Mistogram of Participant liking on a Scale of 15
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Figure 2.
This figure shows a summary of participant feedback for the Koko.ai program. The

histogram shows the distribution of participant enjoyment as rated by participant’s on a
scale of 1-5.
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This table shows the top 20 search terms that prompted the Kokobot to reach out to users. The relative

Table 1:

Page 14

frequency indicates what percentage of all search terms leading to Kokobot prompts were that specific term

term Relative Frequency
thinspo 7.4%
organic 7.1%
depression 3.9%
proana 3.7%
self care 2.9%
ana 2.5%
bpd 2.5%
pro ana 2.5%
self harm 2.3%
sad 2.2%
suicide 2.1%
anxiety 2.0%
ed 1.9%
student 1.7%
meanspo 1.6%
anorexia 1.5%
anamia 1.3%
depressed 1.2%
mental illness 1.1%
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Table 2.

This table shows the results of the linear mixed model with body image as the outcome and random intercepts
for ID. The coefficient for time represents the change in body image from pre to post accounting for
heterogenous prior body image across individuals. The fixed effect of motivation represents how being
motivated effected body image overall and the interaction indicates the effect of motivation on change in body
image. The results corroborate the finding that body image improves following the intervention but also shows
that high motivation leads to both higher overall body image and greater increase in body image over time.

Regression Coefficient ~ SE

Intercept 1.322 0.101
Time 0.324 0.099
Motivation 0.112 0.030
Motivation*Time 0.057 0.030

t
13.028
3.262
3.699
1.914

p
<0.0001

0.001
0.0002
0.056
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