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Abstract
Social media is fraught with ambiguity and opportunities for making skewed interpretations. For
example, seeing a post of friends hanging out without you can trigger thoughts ranging from
benign (“They seem to be having fun) to negative (‘“They re happy I'm not there). Negative
interpretation bias, or the tendency to assign negative meanings in response to ambiguous
information, is associated with mental health problems like depression and anxiety, while
positive interpretation bias, or the tendency to make benign interpretations in response to
ambiguity, may be protective. Interpretation bias is a modifiable treatment target in the context of
both in-person therapy and digital interventions that target rigid thinking styles. Reappraisal, a
cognitive skill that teaches people to respond to automatic thoughts more flexibly, may hold
promise for shifting negative self-focused social media interpretations (i.e., “online”
interpretation bias, which includes interpretations such as not having enough likes or followers).
Through a multiphase design process with college student stakeholders, we developed a digital,
single-session, self-administered reappraisal intervention to shift online interpretation bias as
well as other secondary outcomes (e.g., “offline” interpretation bias; fear of missing out, known
as FOMO). Feedback interviews with 20 potential end users were completed iteratively during
intervention development, and the prototype was then pilot tested by 17 additional participants.
The final intervention, “PRISM,” (Program for Rethinking Negative Interpretations on Social
Media) includes psychoeducation related to healthy social media use, training in reappraisal, and
interactive practice. A randomized-controlled trial with N = 162 college students who reported
negative self-evaluations tied to social media was then conducted to compare PRISM to a control
condition that also focused on social media but did not include reappraisal. Effects on online

interpretation bias and secondary outcomes were assessed immediately post-intervention and at



two-week follow-up. As hypothesized, PRISM led to greater reductions in online negative
interpretation bias and increases in online positive interpretation bias than the control condition,
both post-intervention and at two-week follow-up. Mirroring results for online interpretation
bias, PRISM also led to greater (and, generally stronger) reductions in offline negative
interpretation bias and increases in offline positive interpretation bias than the control condition,
both post-intervention and at two-week follow-up. Though there were some significant time-by-
condition effects for other secondary outcomes, they were generally weaker and unstable to
sensitivity analyses. Results show that a digital, light-touch reappraisal intervention can shift

online and offline interpretation biases in college students with problematic social media use.



General Introduction

Social media is an omnipresent force that shapes the ways we think, feel, and interact.
Social media is also controversial, with some correlational research linking social media use with
depression (Lin et al., 2016), anxiety (Keles et al., 2020), poor sleep quality (Woods & Scott,
2016), and suicide attempts (Sedgwick et al., 2019). Other work has recognized positive effects
of social media, including its ability to foster inspiration, enjoyment, and social connectedness
(Masciantonio et al., 2021; Meier et al., 2020; Pittman & Reich, 2016; Valkenburg et al., 2021).
These studies challenge the narrative of social media as exclusively “bad,” and reinforce that
social media’s impact depends on sow it is used. This is in part because individuals navigate
their digital worlds like they navigate their physical worlds: with their own lens that guides how
they interpret their interactions and experiences. For individuals who struggle with psychological
distress related to social media, this dissertation tested whether a novel digital, self-administered,
single-session intervention can shift interpretation bias (and specifically, reduce negative and
increase positive self-focused social media interpretations) in response to ambiguous information
when engaging with social media.

The cognitive-behavioral perspective recognizes negative interpretation bias as critical in
the etiology and maintenance of many psychological conditions, including social anxiety (Amin
et al., 1998; Chen et al., 2020) and depression (Everaert et al., 2017; Hindash & Amir, 2012). If
someone thinks that everyone is judging them at a party, they might not go to the next party,
which eventually may have downstream consequences for mood and mental health.
Consequently, negative interpretation bias (and the closely related concept of “negative
automatic thinking”) is often a treatment target in both face-to-face (Furlong & Oei, 2002; Muris

et al., 2009) and digital interventions (Beard et al., 2021; Ji et al., 2021), and has been shown to



decrease in tandem with anxiety and depression (Furlong & Oei, 2002; Ji et al., 2021; Muris et
al., 2009). Diminished positive interpretation bias is also implicated in depression and anxiety
disorders (Jopling et al., 2020a) and is a frequent intervention target (Ji et al., 2021; Murphy et
al., 2007). While interpretation biases can occur across a range of domains, given the inherently
social nature of social media and our interest in common forms of biased thinking tied to social
media (such as fear of missing out or “FOMO”, tendency toward social comparison, fear of
negative evaluation from others), the present study focuses on interpretation biases related to
social situations.

There is a surprising paucity of research on negative and positive interpretation bias in
relation to the social media environment, despite social media being rife with ambiguous content.
If someone gets very few likes on their post, a negative interpretation bias might lead them to
make negative self-focused interpretations, such as thinking others are judging them, which may
lead them to feel anxious or depressed. Despite the high potential for interpretation biases on
social media, only one study to our knowledge has examined the prevalence of interpretation
biases in online settings (Miers et al., 2020). This study, conducted among 18-25 year olds,
assessed “online” interpretation bias based on interpretations that participants made about
hypothetical social scenarios occurring in online/social media contexts (e.g., how one interprets
having few followers on social media: “Nobody thinks my post is funny and that's why I only
have one follower”) vs. “offline” interpretation bias based on social scenarios occurring in offline
social situations (e.g., how one interprets someone looking at them at a party: “They re gossiping
about me”). This investigation found that online negative interpretation bias had a moderate,
positive correlation with offline negative interpretation bias (» = .53). Notably, online

interpretation bias was associated with self-reported experiences of online (but not offline) peer



victimization (e.g., being sent aggressive messages) and vice versa for offline interpretation bias.
This suggests that, though they are correlated, online and offline interpretation bias may manifest
in different, context-specific ways. Indeed, there are features specific to online settings that add
to ambiguity (e.g., not being able to see someone else’s reaction in real-time) and subject users to
stressful cues (e.g., awareness of others’ whereabouts through features like Snapchat and
Instagram Stories; Steele et al., 2020), which likely increase the potential for negative
interpretations to be made. Given the extraordinarily high rate of social interaction that occurs on
social media, particularly among young people, and potential for harm when negative
interpretations are made, easily accessible interventions to foster healthy interpretations in the
social media environment would be beneficial.
Using Reappraisal to Shift Social Media Interpretations

Reappraisal, a therapeutic technique that teaches patients to systematically question and
re-evaluate their own thoughts, may hold promise for reducing negative interpretation bias and
increasing positive interpretation bias in both online and offline contexts. In traditional, multi-
session cognitive-behavioral therapy (CBT), reappraisal is typically taught over a few therapy
sessions and then practiced in an ongoing way as problematic or unhelpful thoughts arise.
Reappraisal is considered a highly effective “key ingredient” in CBT for anxiety, depression, and
several other conditions (Clark, 2013). However, such treatments are often inaccessible due to
barriers such as cost, stigma, and lack of available providers (Haugen et al., 2017; Marsh &
Wilcoxon, 2015). Also, for some people, a single therapeutic encounter is sufficient to address
their concerns (Bloom, 2001; Simon et al., 2012), and the majority who attend a first therapy
session do not return for another (Talmon, 1990). There have thus been extensive research efforts

centered on developing single-session mental health interventions that aim to maximize the



impact of one therapeutic encounter. These interventions are typically developed by distilling
down essential components of existing interventions that are thought to drive change. The
literature on single-session interventions (SSIs) has been promising, with a meta-analysis of 50
studies of in-person, single-session interventions (which analyzed both therapist-administered
and self-administered interventions) for youth yielding, on average, a small-to-medium effect (g
= 0.32; Schleider & Weisz, 2017). Many of these programs promote thinking styles associated
with positive youth development (e.g., growth mindset interventions). In terms of reappraisal
specifically, one five-minute reappraisal intervention embedded within Tumblr reduced self-
reported hopelessness in teenagers immediately post-intervention (Dobias et al., 2022). For
young adults, cognitively-oriented SSIs have also been linked with several positive outcomes,
including increased thriving and hope, and reduced depressive symptoms and neuroticism
(Bentley et al., 2018; Bernstein et al., 2021; Bu & Duan, 2019; Feldman & Dreher, 2012).

Building upon the early enthusiasm and promising results from studies of in-person SSIs,
there has recently been a proliferation of research evaluating SSIs that are digital and self-
administered. Such programs reduce access gaps by allowing anyone with internet service to
complete an intervention at their own pace when it fits their schedule (Mufoz et al., 2018).
Digital, self-administered SSIs — including those focused on changing thinking styles — have
been rated as highly acceptable and shown efficacy in reducing depression symptoms (Osborn et
al., 2020; Schleider et al., 2020; Schleider et al., 2022; Schleider & Weisz, 2018) and anxiety
symptoms (Venturo-Conerly et al., 2022) among middle school-aged and high school-aged
adolescents.

Single-session Interventions for Young Adults. Though most digital, self-administered

SSIs have focused on middle school-aged and high school-aged adolescents (Schleider et al.,
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2020), recent research suggests that digital SSIs for young adults (including college students) can
also be efficacious. A dialectical behavior therapy-informed SSI reduced stress and improved
self-efficacy in college students at one-week follow-up, relative to a waitlist control condition
(Lee et al., 2023). Moreover, completing a crisis-oriented SSI embedded within social media was
associated with immediate reductions in hopelessness among individuals aged 18 — 25, compared
to the standard crisis response of referral to 988 crisis hotline (Cohen et al., 2023).

Some digital SSIs for young adults have taught reappraisal (or “cognitive flexibility”) as
part of a larger package of evidence-based skills (Ghosh et al., 2023; Sauer-Zavala et al., 2021;
Wasil et al., 2021). A digital, cognitive-behavioral SSI designed to target fear of negative
evaluation in the context of an active learning STEM university course increased confidence in
class discussions compared with an active control condition (Ghosh et al., 2023). However, a
digital, self-guided SSI adaptation of the Unified Protocol (which includes a module on cognitive
flexibility) did not significantly impact mental health-related outcomes relative to a no-control
waitlist condition in college students (Sauer-Zavala et al., 2021). It is possible that SSIs with
more specific, circumscribed targets, like fear of negative evaluation in classroom settings, are
more impactful than those targeting more global psychological issues like emotion dysregulation.
The former intervention was also about half as long as the latter, suggesting that spending more
time completing an intervention does not necessarily make it more impactful.

Other interventions for adults (of all ages) that focused exclusively on teaching
reappraisal have shown positive effects. For example, reappraisal-based, writing-focused
interventions (e.g., involving third-party perspective taking related to a recent interpersonal
conflict) reduced problematic drinking (Rodriguez et al., 2019) and romantic conflict during the

COVID-19 pandemic (Rodriguez et al., 2021) compared with credible control conditions (e.g.,
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writing about one’s feelings). Another digital SSI found that three separate reappraisal technique
training conditions (positive reframing, self-distancing, or temporal distancing) were associated
with increased general well-being and reduced emotional reactivity to a stressor two weeks later,
compared with a “cope-as-usual” control condition (Ranney et al., 2017). Common elements
across these trainings include some element of personalization and instruction for participants to
practice reappraisal after the training ends. Taken together, these studies suggest that reappraisal
can be taught in many different formats in the context of digital, self-administered SSIs. It also
appears that reappraisal in the form of a bite-sized, standalone intervention (vs. as part of a larger
treatment package) can be sufficient to lead to meaningful change.

Social Media-specific Interventions. The majority of existing interventions designed to
reduce the negative mental health impacts of social media use have focused on social media
restriction or abstinence (Herriman et al., 2024). The effects of these interventions have been
inconclusive, yielding evidence for both benefits and drawbacks of cutting time spent on social
media. Unsurprisingly, abstinence-focused interventions also have high relapse/non-compliance
rates (Fernandez et al., 2020). These challenges highlight the need for alternatives to one-size-
fits-all approaches that are sensitive to how social media is inextricably interwoven into young
peoples’ lives. Interventions that focus on changing the way people experience or respond to
social media are likely more realistic and approachable than abstinence-focused interventions.
For example, clinician-administered programs focused on educating people about social media
(including increasing awareness of its negative impacts) have been associated with positive
outcomes (Herriman et al., 2024). Yet, their in-person format and reliance on clinicians reduces

scalability. An SSI that enhances awareness about social media and provides accessible coping
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strategies other than social media abstinence could potentially reach more people aiming to use
social media in a healthier way.

Only one study to our knowledge has tested whether a SSI specific to social media-
related cognitions can improve psychological outcomes (Weber et al., 2022). Weber and
colleague’s Experiment 1 evaluated whether seeing a brief disclaimer (i.e., that Instagram users
tend to only present themselves in the best light and pictures are often heavily edited to reflect a
selective version of someone’s life) on a hypothetical Instagram profile is associated with greater
momentary positive affect, trait self-esteem, and well-being, and lower momentary negative
affect and envy, relative to a control condition that had no disclaimer. Experiment 2 tested
whether a brief, single-session training on either the fundamental attribution error or on growth
mindsets (< 30 minutes) is associated with greater internal control beliefs (i.e., the extent to
which one feels in charge of ones’ own fate) assessed immediately post-intervention, compared
with a non-active control condition. No intervention effects were observed for either experiment,
and some effects were in the opposite direction of hypotheses (e.g., the growth mindset
intervention was positively associated with envy and negatively associated with self-esteem).
However, this study included adults of all ages, even though younger adults are more likely than
older generations to use social media more intensely and experience negative psychological
outcomes related to social media (Hayes et al., 2015; Kuss & Griftiths, 2017). Participants were
also not recruited on the basis of self-reported difficulties with social media use. It is thus
plausible that the null effects observed were due to the sample consisting of relatively healthy
adult social media users who were not in need of such an intervention. The study also only
assessed immediate outcomes, though the effects of reappraisal interventions may be more

observable over time and with repeated practice (e.g., even over the course of a few weeks;
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Denny & Ochsner, 2014). For example, a CBT-based app for body image-related stressors on
Instagram used daily over the course of two weeks was effective in improving body image and
resilience at 1-month follow-up (Aboody et al., 2020).

The Present Study

The goal of this dissertation was to develop and test whether a digital, single-session,
self-administered reappraisal intervention could effectively reduce negative interpretation bias
and increase positive interpretation bias in college students who tend to make negative social
interpretations (e.g., related to social comparison or social rejection) on social media. Social
comparison and social rejection were the focus of the present intervention as such experiences
are widespread on social media and often central to its harmful effects (McComb et al., 2023).
(Though other issues such as “doomscrolling” and exposure to disordered eating content on
social media are also highly problematic, it was necessary to limit the intervention’s scope given
the brief, single-session format).

We chose to develop and test this intervention for college students given the high
prevalence of mental health problems among this population (Auerbach et al., 2018), which can
be exacerbated by using technology and social media in unhealthy ways (Haddad et al., 2021).
College students experience unique stressors compared with early adolescents or older adults that
may affect their social media use (e.g., social media can help and hinder the social transition to
college; Brown, 2016; Woodley & Meredith, 2012). Recruiting college students enabled us to
design the intervention with this population’s specific needs in mind. Additionally, (multisession)
web-based interventions have shown efficacy in reducing anxiety and depression in college
students, suggesting that such interventions are a promising avenue for reaching this high-need

population (Davies et al., 2014; Lattie et al., 2019). A meta-analysis of (multisession) web-based
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interventions for depression, anxiety, and stress in college students showed that intervention
effects were reliable, but only when the interventions were compared to a non-active control
condition (vs. to an active control or alternate intervention; Davies et al., 2014). Most
interventions had also not involved college students/potential end-users in the process of
designing the intervention (Davies et al., 2014). The present study built on this earlier work by:
1) focusing specifically on social media, 2) involving potential college student end-users in the
design process from the first stage of development, and 3) using a control condition that closely
matched the intervention on activity and social media focus but did not teach reappraisal. The
first phase consisted of a user-centered design, iterative development and pilot-testing phase with
college students who struggle with negative interpretation bias on social media, to increase the
likelihood that the intervention is well-designed to meet the needs of the target population. The
second phase involved intervention deployment in a randomized controlled trial and comparison
of outcomes across a reappraisal condition and a social media control condition which matched
the reappraisal condition in terms of priming social media content and evaluation, time, delivery
model, and included many similar task demands, but did not involve reappraisal.

As the primary outcomes, we examined whether the intervention is associated with
reductions in online negative interpretation bias and increases in online positive interpretation
bias. As a secondary goal, we examined whether the intervention is associated with reductions in
offline interpretation bias and increases in offline positive interpretation bias. We also examined
whether the intervention leads to reductions in FOMO, depression and anxiety symptom severity,
fear of negative evaluation, social comparison orientation (i.e., the tendency to compare oneself
to others on social media), and time spent using social media. These outcomes were chosen given

their theoretical links with problematic social media use and socially-oriented interpretation bias
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(Gupta & Sharma, 2021; Jopling et al., 2020b; Vogel et al., 2015) and potential responsiveness to
a reappraisal-focused intervention based on prior research (Alutaybi et al., 2020; Auyeung et al.,
2020; Dogaheh et al., 2011; Dryman & Heimberg, 2018; Morello et al., 2023; Smits et al., 2012).
We also examined acceptability (i.e., perceptions of the intervention’s usability, enjoyability,
comprehensibility, and perceived relevance) and perceived effectiveness (i.e., perceptions of the

intervention as helpful for using social media in a healthier way).

Phase 1: Iterative Development and Pilot Testing
The intervention was iteratively developed and fine-tuned using feedback from target

end-users (i.e., college students who struggle with negative interpretation bias on social media).
In Phase 1A, semi-structured individual interviews were conducted to clarify how participants
engage with social media, their experiences of interpretation bias across social media platforms,
and their opinions about what an intervention focused on shifting interpretation bias on social
media should entail. This feedback was used to develop a prototype intervention prior to Phase
1B. For Phase 1B, a new set of participants provided feedback on the prototype intervention via

synchronous co-design sessions and written ratings.

Phase 1A Method
Participants
Consistent with the literature on participatory design of digital mental health
interventions for young adults (Gulliver et al., 2015; Hetrick et al., 2018; Kornfield et al., 2022;
Peck et al., 2020), we recruited 20 participants for Phase 1A through UVA’s participant pool in
the spring of 2023. To be eligible, participants must have been > 18 years old; had a personal

social media account; reported using social media (on one or more platforms) several times a
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day'; responded with either “very bothered” or “somewhat bothered” to the question, “How
bothered are you by seeing content that triggers your thoughts and feelings related to social
comparison or social rejection on social media platforms such as Instagram, Snapchat, TikTok,
Facebook, etc.?"?; had access to Internet and a computer or smartphone; and scored > 9.42
(range = 4-20) on the four-item “online only” subscale of the Adolescents’ Interpretation and
Belief Questionnaire (AIBQ 2.0; Miers et al., 2020). The AIBQ 2.0 assesses negative, positive,
and neutral interpretation bias in both online and offline social scenarios. The cutoff score of
9.42 is equal to 0.5 standard deviations above the mean total score from the online only subscale
in the original study, which was conducted in a convenience sample of university students (M =
7.88, SD = 3.08; Miers et al., 2020). Because the AIBQ 2.0 is a relatively new measure, there are
few published studies that report norms for different samples. The score of 9.42 was chosen to
help ensure that participants would experience negative interpretation bias at a sufficiently
greater level than the convenience sample from the initial study. See pp. 45 - 46 for more
information about the AIBQ 2.0. See Appendix A for the eligibility screener.
Procedure

All study procedures were approved by the University of Virginia (UVA) Institutional
Review Board prior to recruitment. Participants who appeared eligible based on their response to
the screener were contacted by the researcher to schedule interviews. Semi-structured individual

interviews were conducted via Zoom in an individual format. The decision to use an individual

! This decision was made to establish a reasonable floor for participants’ social media use frequency given that more
than 70% of 18-29-year-old Snapchat and Instagram users report daily use of these platforms, and more than 50%
report using these platforms multiple times per day (Auxier & Anderson, 2021).

2 Note, the following context was provided to help ensure that participants were reporting on the kinds of concerns
targeted in the intervention: “Social media can bring up negative feelings across many different kinds of situations.
For example, some content on social media can trigger people to be self-critical about their body image or feel
hopeless about politics/current events. For this research study, we are specifically interested in situations where
social media content triggers thoughts and feelings related to social comparison or social rejection. Some examples
include thoughts that others are more successful than you, judging you, or don’t want to include you.”

17



(vs. group) format was made given that the focus of the interviews was on participants’ personal
experiences and history, which we believed participants would be more willing to discuss in a
one-on-one context. At the beginning of the meeting, participants were emailed an electronic
consent form on Qualtrics that outlined the study procedures, potential risks and benefits, and
compensation. Participants had the opportunity to ask the principal investigator questions prior to
initiating the interview. After signing the electronic consent form, participants were asked to
complete a demographics and mental health history questionnaire in Qualtrics.

All sessions were audio recorded, and a research assistant was present to assist with
notetaking. Participants were briefly given background on the study’s purpose and encouraged to
share a range of their experiences with and perceptions about social media. Participants were
asked about several facets of their social media use, including the platforms they use, frequency
of use, content they encounter on social media, specific situations on social media that elicit
negative interpretations, the extent to which they were content with or desired to change their
social media use, and what they would find helpful or unhelpful in an intervention designed to
help them interpret content on social media in a more neutral or positive way. Participants were
debriefed and compensated with 1 hour of research credit for completing the interview. A general
inductive approach was then used to organize feedback and identify key themes emerging from
the interviews (Thomas, 2006). This approach is a straightforward, time-efficient, and cost-

effective method of analyzing qualitative interview data.

Phase 1A Results
Participant Characteristics
See Table 1 for full demographic characteristics for Phase 1A participants (N = 20). With

respect to sex assigned at birth, 17 participants (85%) self-identified as female and three (15%)
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self-identified as male. With respect to gender identity, 19 participants (95%) self-identified as
cisgender and 1 (5%) self-identified as nonbinary. With respect to race, four participants (20%)
self-identified as Asian, four (20%) self-identified as multiracial, and 12 (60%) self-identified as
White. With respect to ethnicity, four participants (20%) self-identified as Hispanic/Latinx and
sixteen (80%) self-identified as Non-Hispanic/Latinx. With respect to sexual orientation, 18
participants (90%) self-identified as heterosexual/straight, one (5%) self-identified as bisexual,
and one (5%) self-identified as queer. When asked to report annual household income, 11
participants (55%) reported > $150,000, four (20%) reported $75,000 - $149,999, one (5%)
reported < $25,000, and four (20%) did not know their annual household income. When asked to
identify the mental health condition(s) with which they were currently struggling from a check-
all-that-apply list, four (20%) endorsed at least one mental health condition and two (10%)
preferred not to respond. Among participants who endorsed at least one mental health condition,
the mean number endorsed was 2.5 (SD = 2.4; range = 1 - 6). Among all participants, the mean
number endorsed was 0.5 (SD = 1.4; range = 0 - 6). The mental health conditions endorsed by
participants were generalized anxiety disorder (n = 3), depression (n = 2), posttraumatic stress
disorder (n = 1), bipolar disorder (n = 1), eating disorder (» = 1), and adjustment disorder (n = 1).

When asked about current mental health treatment use from a check-all-that-apply list,
five participants (25%) reported being in therapy, three (15%) reported using prescription
medications, two (10%) reported seeking social support, one (5%) reported using self-guided
help (e.g., self-help book, blogs, online intervention, mobile applications), none reported using
over-the-counter medications/supplements, and none reported using other forms of help. All
forms of treatment were rated as either “Helpful” or “Somewhat Helpful.”

Summary of feedback
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Topic 1: Social media use patterns

Current social media use

Most participants reported using their combined social media accounts for several hours
each day. The three platforms that participants reported using most were Instagram, TikTok, and
Snapchat. Participants reported that they primarily use Instagram and Snapchat to follow and
keep up with friends and other people they know, while TikTok is mainly for following people
they do not know (e.g., influencers; accounts aligned with their hobbies and interests). Most
participants reported using Snapchat to actively communicate with close friends (e.g., sending
messages or “Snaps” through Snapchat’s direct messaging feature). Participants reported using
Instagram and TikTok much more passively (e.g., scrolling through and observing others’ posts,
rather than generating their own content or messaging through the app).
Developmental changes in social media use

Several participants identified distinctions between their current social media use
compared to earlier in adolescence. For example, P6 described how the transition to college
reduced the extent to which she keeps up with social media: “I went to a smaller high school,
there were like 200 people in my graduating class... I could keep up with what everyone was
doing, and I knew everyone, so I wanted to be friends with everyone. Like, it was definitely a
much more tight knit situation where I like, was able to know what everyone was doing...whereas
college is just like, there’s so many people here, and obviously I'm not gonna like know what
other people are doing at all times... i have my close group of friends that I have made since [
came here and we keep up with what one another are doing, but beyond all the people I'm

’

friends with, I don't... I can't keep up with what they re doing all the time.’
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Some developmental changes in social media use were unique to specific platforms. For
instance, some participants reported using Snapchat less intensely than they used to (P13: “/
don t use [Snapchat] that often.... When I was younger, like when I first got Snapchat, you
Snapchat a bunch of people... but since coming to college, I usually just use it to actually talk to
people I went to high school with, or people that I'm close with... the stories on Snapchat, I don't
really look at them anyway, so that doesn t really affect me as much...”).

Topic II: Triggers for negative self-evaluations on social media
Upward social comparison

Many scenarios that triggered negative self-evaluation on social media involved upward
social comparison. Several participants reported being triggered or bothered by seeing posts of
others socializing, including posts of people they know hanging out without them (P1: “if she's
friends with other people, it makes her less friends with me”) and big groups of people spending
time together (P10: “Others’ lives are so easy’). These situations were mostly occurring in the
context of Instagram specifically. When asked about the emotional impact of these types of
comparisons, P4 said, “You have to like, get used to it at some point... if you have social media,
like, I feel like that happens with a lot of people... you re just like, seeing what you don 't have,
seeing what you lack...it’s kind of like a trade-off, I guess.”

A related theme that came up several times was FOMO. For instance, P5 said, “/ tend to
think that people are doing a lot with their lives... they re like, traveling, they’re going to nice
restaurants, they 're like going out, they re with their friends all the time, they 're super happy,
and then I'm like, well, I'm in my dorm right now, studying, and I’'m just spending time like

this... everyones having such a better time than me.”
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Some participants were also bothered by social metrics such as number of followers,
likes, and Instagram birthday posts from friends (P17: “if I don t get that many likes, I’ll never
make it to her level”’; “they didn 't post on my birthday... they might not value me as much as 1
value them ™).

Others reported being triggered or bothered by seeing others’ accomplishments on social
media (P17: “they re better than me”; “I must suck’). This typically came up in the context of
posts related to academic or career-related achievements (P10: “Some... people post about...
little job opportunities they got... like, [they] got this really cool research opportunity, and I'm
Just like, yeah, I feel like I'm not doing anything with my life right now... I should be really
happy for [them]...but I feel like I'm working my butt off for all the things, but I'm not really
getting to the point [ want to be at...”). Also, P18 said, “If I look at some other UVA first year,
and [ see that they have all this experience that I don 't have, 1'd be like, what did I do wrong?”).
Pressure to curate

Some participants described feeling pressure to portray a sense of cohesiveness and to
have a “polished” feed, especially on Instagram. P17 said, “Instagram is where you put your best
foot forward... it’s kind of like, ok, let’s make sure we look like we 're having fun”; “There is
some pressure... you have to edit a photo... so the lighting is better, or do something so you look
the best you can ... if [ have a photo I think I'’ll post, I send it to ... three different people so they
can put different lightings on it.” She added, “now I think there’s a totally different movement
where it s like, super cultivated casual, so you see like, a really beautiful picture of a flower, but
it has to be like perfectly angled, and it looks amazing, and you post that in like a slideshow post,

and it has to look extremely effortless, like but you know it’s not effortless, you know they spent

so much time picking this out...”
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P18 described holding back from posting on Instagram due to worries about how others
will perceive it: “A lot of people do this thing called a photo dump... I wish I could do that. I just
want to post some really weird pictures and show that I'm silly... are people going to think this is
weird because it’s not traditional?... Are they going to think, why is she posting it here, or are
they going to judge it?”.

In contrast to Instagram, TikTok was sometimes identified as a platform where people
can be more authentic (P6: “On TikTok, sometimes people are a little more open, like, definitely
more so than Instagram... like sometimes I’ll see people posting about their mental health
struggles™).

Other triggers for negative self-evaluation on social media

Other situations that participants raised during the interviews were not within the scope
of the intervention. These included social media’s negative impacts on body image as well as
lack of diverse representation of different ethnicities and body types on social media. Others
mentioned stress related to social media driven by involvement with certain types of campus
groups (e.g., pressures and expectations related to how members of sororities, athletic teams, etc.
are supposed to engage with social media).

Additionally, several reactions were raised during the interviews that are not necessarily
reflective of biased thinking (e.g., envy when seeing other people have cool experiences; anxiety
about not having secured a job before graduation). Thus, in designing the intervention, effort was
taken to normalize a range of emotional reactions to social media content and focus on targeting
unhelpful thought processes that could make these situations even harder.

Developmental changes in the emotional impact of social media
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Some participants described having gained more perspective on social media over time,
which has reduced its negative impact. P9 described how pressures to portray a certain aesthetic
on Instagram peaked during for her during high school: “When I was a kid, I did not care... I
would post the most random things... like in the era of early Instagram... everyone was kind of
strange... I was posting the weirdest things. And then it became, really like, you have to have this
aesthetic to your page and everything... I stopped buying into that after a while...it was almost
like it had to be perfect...like [social media] was such an imperfect thing... and yet it was your
job to make it as perfect as you could, which I think became part of why I was like, this is
ridiculous, why am I putting so much energy... why do I care so much...”.

P19 reported how likes are less important to her now than they used to be: “I think for
likes... you can totally hide them if you want, or... not hide them... I think...as I've matured, 1
realized they don t really matter as much, but when I was younger, for sure, I think they mattered
a lot more...”. When asked if she thinks that likes still matter to other people in college, she said,
“Oh yeah, one thousand percent... its super bad.” Additionally, P17 said, “When I was in middle
school... I'd be like, oh my god, I only get 100 likes, and they get like 400... but I mean really,
these are all the most miniscule things in the world, they literally don 't matter... but of course,
they mean, like, everything to my thirteen-year-old self.”” On her relationship with social media
more broadly, she added, “Comparison is like, crazy... everyone compares. I compare.... and
social media gives... the material for comparison, it just... spoon-feeds it to you, even when
you 're trying to be like, no no no, I'm chill with myself, like everything’s good... I hope to think
now that I'm older and wiser ... I can separate from this....it doesn 't mean I’'m separate from
FOMO or comparison by any means...I think it'’s really hard to shake it, but it’s to a lesser

degree now, because it all literally means nothing, like... ['ve come to realize that, basically...”
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Topic III: Social media coping strategies and goals

Current coping strategies

Participants reported using a broad range of coping strategies including distraction (e.g.,
sleeping; exercising; doing work), limiting time spent on social media (e.g., taking a social media
break), using positive self-mantras, and seeking support from others. Participants also described
trying to think differently (including using reappraisal) to cope with social media’s negative
impacts (P15: “I’m a first year... and my biggest source of anxiety this year was not having... a
solid friend group. I would see on Instagram all of these people with their solid friend groups,
hanging out with them all the time...and then I used to feel...very bad about that, but then when
1...talked to those people in real life, they told me that its not all that its...cut out to be. And I'm
like, on social media, I perceive it so differently... I used to think certain groups were... perfect...
I had that in high school but I don't have that in college right now...but I used to be very jealous
of it. Then I'd talk to friends and they’d tell me, we’re not all friends, or... I have problems with
them, or we don 't hang out as often, we 're there out of convenience... on social media, we want it
to look good. 1 only post when I look and feel good, and they obviously do the same.”). P6 also
said, “I think... if I was wherever they are, doing what they were doing, I would probably want to
take pictures too... knowing the context of social media, especially of people our age, and how
important it is to take pictures to post... is an important context.”

Other participants described discounting positive aspects of others’ experiences or
engaging in downward social comparison. P2 said, “it’s not as good of a practice, but I might
just... kind of downplay the enjoyment that they re experiencing, or say... if I were there, it

probably wouldn t be that great...”. P4 said: “it’s not...the nicest thing to do, because I'll be like,

25



oh, I think I'm prettier than her, or I'm definitely smarter... it kind of... pacifies... the negative
thinking for a while... because it’s like, well, [ might not have this, but I have this...".
Desire to use social media less passively and more actively

When asked how they wished they used social media differently, most participants
described a desire to use it less frequently and/or in a more active way (e.g., generating more of
their own content, instead of just scrolling passively). For instance, P11 said, “/ wish I got off
of ... social media a lot more... I feel like that would make my life easier, like, I would have more
time and also stop comparing myself.... But I also wish I just posted more, so that I had a feed of
what my life was like as well... something to look back at.” When asked what interferes with her
posting more, P11 said, “/ feel like I always wait for the perfect moment, and then I never end up
taking pictures... and then I'm like, I only have a few pictures, I keep waiting, and then I end up
never posting... I feel like I need to wait for that perfect layout, so it just ends up being that 1
never post.” P2 also expressed a desire to share more photos on social media, “partially to have
more to look back on, and partially because when you take photos with other people it helps
strengthen the bond between you two.”

Topic I'V: Suggestions for intervention design and framing

Reminders that social media is filtered

When asked what they think would be important to include in the intervention, many
suggested including reminders that people selectively share positive aspects of their lives on
social media (P6: “People are not going to post the lowest lows of their life for everyone else to
see, for the most part... people are going to be posting the higher points of their life, and... that’s

not a fair comparison to make because obviously you have the context of your everyday life when

you 're comparing yourself to what you see on social media”). P8 said, “You have to remember
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that [on] social media, people choose and curate what they 're posting, so it’s a very unnatural
place to see what people are doing... so its not really a reflection of real life, I guess... the best
parts are what people want you to see, and I think that's helpful to remember”.

Increasing positive self-focus

Some participants thought the intervention should promote positive self-reflection and
mindfulness. P12 said, “Instead of being like, what’s wrong with me... or why am I not with them,
why am I not like them, be like oh, here's something good about where I am that I might not
necessarily have if [ was with them or if I looked like them or something.” Likewise, P8 thought
it would be helpful to remind users that “Everyone is different and they have their own goals in
life ... what other people choose to do doesn 't mean that you have to do it.” Similarly, P10
suggested reminding people, “You re doing great as a person... you're making as much progress
as anybody else... everybody else just has a different pathway in achieving their goals and you
as well also have a different pathway in achieving your goals...all that matters is what you are
doing and what goals you want to achieve”. P18 also suggested including a reminder that “Other
people care way less than you think they do... they re not thinking as hard as you are about
yourself”.

Others suggested increasing peoples’ awareness of alternative options for managing their
experience on social media, such as unfollowing or muting accounts, and advocating for breaks
from social media to alleviate negative feelings.

Preference for a reminder

Participants also provided feedback on their preferences for having a reminder to use

their new skills after finishing the intervention. Several people said that reminders would be

helpful for continued practice and implementation of skills. However, some said that reminders —
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especially frequent ones — could be annoying. There was conflicting feedback on the preferred
format for such a reminder, with some stating that text message would be better and others
preferring email.
Potential obstacles to engagement

Though many participants said that they thought the intervention would be helpful for
other students at UVA, some raised potential obstacles that could hinder engagement. For
instance, some thought that a web-based delivery format would be less preferred to an app
format. Another participant believed that users would only benefit from the intervention if they
were intrinsically motivated to change (P18: “It will only be helpful... for people who want it...it
also has to come from inside... if someone isn t looking to change, it won t help... so I think it
will help the students who are really interested in changing their mindset).
Intervention Development Procedure

Data collected during the interviews were organized into overarching themes and used to
develop content for a prototype intervention, titled PRISM (“Program for Rethinking Negative
Interpretations on Social Media). The prototype was grounded in features of established single-
session interventions as well as Phase 1A user feedback. Common situations that were cited by
participants as invoking negative self-evaluations were organized into a pool of vignettes from
which participants could select to increase personal relevance. Feedback on the prototype was
provided by members of the Program for Anxiety, Cognition, and Treatment (PACT) lab.
Additionally, a control condition was concurrently developed to match PRISM on several key
features, including duration, activities, and relevance to social media. PRISM and the control
condition were both developed and administered in Qualtrics.

Design Choices Based on Phase 1A Feedback
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Psychoeducation. The psychoeducation content throughout PRISM was designed to
present a balanced view of social media, rather than describing it as unequivocally
problematic. The choice to present a balanced perspective was made given that many
participants also described positive impacts of social media on their lives (e.g., increasing
social connections; providing entertainment). For instance, early on, participants are
presented with content that says, “Social media has a bad reputation. But research shows
that social media can be good or bad. It depends on how people use it.”” The next section
says, “Social media can promote connection and self-expression. It can also make people
feel left out or compare themselves.” Participants then complete an exercise where they
reflect on negative and positive aspects of their own personal social media use.

Social media problem domains. Social media situations described by participants as
triggering negative self-focused interpretations were identified, and then used to develop
six problem domains (and accompanying vignettes) that were featured in PRISM. We
aimed to compile an inclusive list of domains such that most potential users would find at
least a few of the domains relatable. Accordingly, with the exception of two domains that
referenced Instagram, we refrained from tying the domains to any specific social media
platform. The decision to reference Instagram for those domains was made because many
participants cited Instagram specifically as the platform most triggering for their negative
self-focused thoughts in general, and for social comparison specifically.

Additionally, we attempted to avoid overly specific vignettes. Though we considered
including “Messing up the grid” and “Weird photo dumps” as separate domains, we
ultimately chose to present “Messing up your feed’s aesthetic,” which is broader. We also

considered including separate domains specific to LinkedIn updates as well as TikTok’s
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“Get ready with me” videos, but to increase generalizability, chose to have “Seeing
others’ successes” instead. The final list of domains was “Instagram birthday posts,”
“Number of likes and comments,” “Big group photos,” “Messing up your feed’s
aesthetic,” “Losing followers,” and “Seeing others’ successes.”
e Email reminder. The decision was made to send a brief, one-time reminder email in the
two-week interim between intervention completion and the follow-up questionnaires. Of
note, though some participants expressed a preference for personalized email reminders,
the decision was made to send a standard, non-personalized reminder to increase
feasibility and scalability.
Description of Intervention Conditions

Experimental Condition (PRISM). Participants are first told that the research team is
studying how to encourage healthier social media use. Psychoeducation related to positive and
negative aspects of social media is included to convey a non-biased stance. To set the stage for
reappraisal, participants are asked to identify their three most-used social media platforms and
write one positive/negative aspect of how each platform affects their life in an embedded text
box. The intervention then discusses how social media can lead to negative thoughts and how
reappraisal (termed “thinking flexibly”) can help mitigate the impact of negative thoughts related
to social media. Following principles of “wise interventions” (Walton & Wilson, 2018),
participants then practice thinking flexibly using two standardized vignettes: one that is about a
general (non-social-media related) social situation, and one that is specific to social media
(Schleider et al., 2020). Participants are given context about the limitations of thinking flexibly,

including that thinking flexibly is not a strategy to normalize bullying or harassment, and
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provided with appropriate resources should they be dealing with bullying or harassment, such as
information for finding in-person mental health services and supportive groups around grounds.

Following other SSIs (e.g., Schleider & Weisz, 2016; Wasil et al., 2021), participants then
practice the new reappraisal skill. Participants are presented with six social media problem
domains that are ripe for negative self-evaluations tied to social media, which are each linked
with an accompanying vignette. Following Phase 1 feedback, participants choose three domains
(from six options) to increase personal relevance. The options include: “Instagram birthday
posts,” “Number of likes and comments,” “Big group photos,” “Messing up your feed’s
aesthetic,” “Losing followers,” and “Seeing others’ successes.” Each option links to a new page
in Qualtrics where the participant is introduced to a vignette that includes an illustrated character,
a brief written scenario told from first-person perspective, and an accompanying thought
representing a negative interpretation the character made in response to the scenario provided.
For example, participants who choose to work on “Instagram birthday posts” are presented with
a character named Taylor who says: "It was my birthday last week. A few of my friends posted for
me on Instagram, but I definitely did not get as many posts as I was expecting. There's also a lot
of people who didn't post for me even though I posted on their birthdays. They don't value our
friendship as much as I do." Then, in an embedded text box, the participant is then asked to write
out another way of thinking about the situation that they might suggest to Taylor.

In the final section, participants are asked to identify a time when social media led to
negative thinking in their own lives, so they can further practice thinking flexibly. Participants
can choose from one of the six preexisting themes from earlier in the program or write a custom
situation into an embedded text box. (The decision to allow a custom write-in option alongside

prepopulated options was made to strike a balance between participants’ stated preferences to
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generate their own responses and recognition that writing prompts can decrease engagement with
self-administered interventions; Dobias et al., 2022). Participants are then asked to write a
negative thought that they might have related to the situation they chose, as well as another way
of thinking about this situation given what they have learned about thinking flexibly.

Following this activity, participants are provided with a summary of take-home points
and reminded to try and think flexibly when faced with negative thoughts. They are then
reminded that reappraisal is not intended to be invalidating or suggest one should accept
experiences with online discrimination, bullying, or harassment. At the end, resources are
provided for individuals facing such issues. See Appendix B for examples of content from
PRISM related to thinking flexibly.

Social Media Control Condition. Research on single-session interventions underscores
the importance of employing relevant, credible control conditions that are closely matched to the
intervention (Schleider et al., 2020). Thus, the control condition for this study includes activities
that prime individuals to reflect on social media and to share advice related to social media with
others, but does not include psychoeducation/reappraisal training.

Participants are first told that the research team is studying how to encourage effective
social media use. They are then presented with four separate pages of tables that contrast features
across popular social media platforms (Instagram, Snapchat, TikTok, Twitter, and Facebook).
These include communication features (e.g., Instagram’s Direct Messaging), algorithm and
content discovery features (e.g., TikTok’s “For You” page), privacy and visibility features (e.g.,
“Ghost mode” on Snapchat), and special features (e.g., “Facebook Marketplace”). On each page,
participants are asked to write one feature that they like and one they do not like in an embedded

text box. Finally, participants are asked to write advice to a hypothetical college student trying to
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decide which social media platforms to use in an embedded text box. To reduce the likelihood
that the control condition is influencing participants to reflect on how social media impacts them
emotionally (which is one of the goals of PRISM), control condition participants are told to limit

their feedback to technical features of the social media platforms.

Phase 1B Method

Participants

The eligibility criteria for Phase 1B were identical to those in Phase 1A. For Phase 1B,
we recruited 10 participants via the participant pool in the spring of 2023 to provide feedback on
the PRISM prototype. During the summer of 2023, seven additional participants were recruited
from the Behavioral Research at Darden (BRAD) Lab, an interdisciplinary laboratory affiliated
with UVA’s Darden School of Business, to supplement feedback due to low attendance at co-
design sessions (see Procedure, below). All participants recruited from BRAD lab were UVA
undergraduates who met the same eligibility criteria as those recruited from the participant pool.

Procedure. All study procedures were approved by the UVA Institutional Review Board
prior to recruitment. Following prior studies with participatory, user-centered design, Phase 1B
involved a series of synchronous, online group co-design sessions (e.g., Hetrick et al., 2018;
Kornfield et al., 2022) with participants invited to attend four sessions to provide feedback on the
PRISM prototype. The group format was intended to facilitate group convergence/divergence
about the intervention design and content. At the beginning of the first meeting, participants were
emailed an electronic consent form on Qualtrics that outlined study procedures, potential risks
and benefits, and compensation. The consent form also included a confidentiality contract
requesting that participants respect the privacy of one another and not share information

discussed during the co-design sessions outside of the study. Participants had the opportunity to
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ask the principal investigator questions prior to initiating the interview. After signing the
electronic consent form, participants were asked to complete a demographics and mental health
history questionnaire in Qualtrics. During each session, the principal investigator led participants
through the current version of the prototype. Participants were asked to complete and provide
feedback on several tasks embedded within the prototype. Participants could raise any feedback
they had related to content, presentation, and/or design. Though the first co-design session was
well-attended (with 9 out of 10 participants present), there was low attendance at subsequent
sessions (i.e., 0 - 2 present out of 10 participants) and ultimately only three co-design sessions
(out of the planned four) took place. To supplement feedback, the prototype was also reviewed
by undergraduate research assistants in the PACT lab.

Once the prototype was finalized, it was sent to all Phase 1B participants along with an
acceptability questionnaire to assess feedback. Participants rated acceptability using the Program
Feedback Scale (PFS; Schleider et al., 2019), a measure designed to assess perceptions of single-
session interventions. It contains seven Likert questions, ranging on a five-point scale from
“really disagree” to “really agree”, and two open-ended questions.? Likert questions assess
factors such as usability, enjoyability, comprehensibility, and perceived relevance, while the
open-ended questions ask what people liked and what they would change. Questions were also
added by the research team to assess specific features of PRISM, including the extent to which
participants thought that PRISM was likely to help reduce their tendencies to make negative
interpretations related to social media. PFS scores were reviewed, and feedback was incorporated

into the prototype prior to deployment in Phase 2. Due to a low response rate on the feedback

3 Some a priori modifications to the wording of the PFS were made to increase relevance (e.g., for the item, “I think
the program would be helpful to other kids my age,” ‘kids’ was replaced with ‘college students’).
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survey (i.e., only three participants out of the expected 10 completed the PFS), seven additional
participants were recruited from BRAD lab to review the prototype and provide feedback.
Participants recruited from the participant pool were compensated with 1-5 hours of
research credit depending on how many co-design sessions they attended and whether they
completed the PFS. Participants recruited from BRAD lab were compensated with a $20 Amazon

gift card for reviewing the prototype and completing the PFS.

Phase 1B Results

Participant Characteristics

See Table 2 for full demographic characteristics for Phase 1B participants (N = 17). With
respect to sex assigned at birth, 12 participants (70.6%) self-identified as female and five
(29.4%) self-identified as male. With respect to gender identity, 17 participants (100%) self-
identified as cisgender. With respect to race, four participants (23.5%) self-identified as Asian,
two (11.7%) self-identified as Black/African American, one (5.9%) self-identified as multiracial,
and nine (52.9%) self-identified as White. With respect to ethnicity, all participants (100%) self-
identified as Non-Hispanic/Latinx. With respect to sexual orientation, four participants (23.5%)
self-identified as bisexual, two (11.8%) self-identified as gay/lesbian, and 11 (64.7%) self-
identified as heterosexual/straight. When asked to report annual household income, ten
participants (58.8%) reported > $150,000, four (23.5%) reported $75,000 - $149,999, one (5.9%)
reported $50,000 - $74,999, one (5.9%) reported $25,000 - $49,999, and one (5.9%) reported <
$25,000. When asked to identify the mental health condition(s) with which they were currently
struggling from a check-all-that-apply list, eight (47.1%) endorsed at least one mental health
condition and one (5.9%) preferred not to respond. Among participants who endorsed at least one

mental health condition, the mean number endorsed was 1.8 (SD = 1.2; range = 1 - 4). Among all
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participants, the mean number endorsed was 0.8 (SD = 1.2; range = 0 - 4). The mental health
conditions endorsed by participants were obsessive-compulsive disorder (n = 3), social anxiety
disorder (n = 3), generalized anxiety disorder (n = 2), depression (n = 2), attention-
deficit/hyperactivity disorder (n = 1), eating disorder (n = 1), and specific phobia (n = 1).

When asked about current mental health treatment use from a check-all-that-apply list,
four participants (23.5%) reported using prescription medications, three (17.6%) reported being
in therapy, three (17.6%) reported seeking social support, two (11.8%) reported using self-guided
help (e.g., self-help book, blogs, online intervention, mobile applications), none reported using
over-the-counter medications/supplements, and none reported using other forms of help. All
forms of treatment were rated as either “Helpful” or “Somewhat Helpful.”

Summary of Feedback from Co-design Sessions

In terms of content, participants understood and appreciated the rationale for thinking
flexibly and believed it would resonate with other college students. When asked, they said they
did not think that the concept of thinking flexibly would be seen as invalidating or trivializing of
peoples’ issues. Participants generally liked themes and accompanying vignettes offered mid-
way through the intervention and found them to be relatable and realistic. People said that the
vignettes covered the majority of stressful experiences most people have with social media, and
they did not think any major categories were missing. Most people said they could relate to more
than one vignette and would likely choose more than one if given the option. Participants also
helped to fine-tune the wording of the vignettes. For instance, for a vignette about an individual
who is envious of the number of likes and comments their roommate got on a photo, participants

suggested increasing the number of likes from what was written to be more realistic.
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In terms of flow and level of engagement, participants consistently reported liking the
interactive parts of PRISM. They enjoyed identifying their most used social media platforms and
writing about how those platforms affected their lives. Additionally, participants liked being able
to choose the vignettes that were most relevant to them, both when practicing thinking flexibly to
respond to someone else’s negative thought and when practicing thinking flexibly to respond to
their own negative thought. When asked whether they would prefer to complete two vignettes or
three vignettes during the intervention, all participants preferred three vignettes. When asked
about the amount of writing in the intervention, participants generally thought that writing was
helpful, especially at the end when practicing responding to one’s own thought. However, one
participant said she found it difficult to identify her own scenario to work on at the end. It was
decided that for the final task, users would be able to choose from the list of pre-existing
vignettes or elect to write in their own custom scenario.

In co-design sessions 1 and 2, some participants expressed that the intervention was not
engaging enough to hold their attention and provided suggestions for ways to make it “flashier”
and more “attention grabbing.” They suggested switching the vignettes from third person to first
person and adding a voiceover, such that Qualtrics would have embedded audio-recordings of
each vignette being read aloud in first person. After discussion amongst the research team and
with participants, the decision was ultimately made to not add a voiceover, to minimize logistical
issues (e.g., an auditory component could limit where people may access the intervention) and
deception (e.g., keeping the vignettes intentionally vague and unidentifiable so as to not imply
they are about real people), and to increase generalizability (e.g., a voice can imply certain
demographic characteristics of the speaker that limit how much a participant sees oneself

reflected in the vignettes). To make the vignettes more engaging, the written vignettes were
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switched from third person to first person tense. Additionally, in response to participants’
requests for more images, custom illustrations were created by a member of the study team to
represent the characters in each vignette.

Summary of PRISM Descriptive Data

When participants were asked to identify their three most-used social media platforms
towards the beginning of PRISM, 10 chose Instagram, eight chose TikTok, six chose Snapchat,
five chose Twitter, one chose “Other” (wrote in “Pinterest”), and none chose Facebook. When
participants were asked to select the areas to work on midway through the intervention, nine
chose “Number of likes and comments,” six chose “Seeing others’ successes,” five chose
“Losing followers,” four chose “Instagram birthday posts,” four chose “Big group photos,” and
none chose “Messing up your feeds’ aesthetic.”

Summary of Ratings on Program Feedback Scale

Feedback on the prototype was generally positive. Based on responses to the PFS,
participants generally found PRISM to be acceptable, especially in terms of understanding it
(Mscore=3.8/4) and agreeing with its message (Mscore = 3.7/4). The lowest score was on the item
assessing likeliness to recommend PRISM to a friend going through a hard time (Mscore = 2.3/4).
See Table 3 for full scale results from the PFS.

The qualitative feedback from the PFS was also generally favorable. When asked what
they liked about PRISM, participants said they appreciated its relevance to college students. One
participant wrote, “I liked how it felt like the researcher understood actual concerns with social
media instead of usual things you see from adults who don't use social media often.” Another
wrote, “I think the examples weren't far off from what college kids might see and think based on

their social media habits. It didn't feel inauthentic to the subject matter.”” Another participant

38



appreciated the balanced view of social media presented: ““/ liked being asked about the positive
and negative aspects of the social media apps I use most. It highlights the fact that social media
isn't always bad and is realistic.” One participant appreciated PRISM’s flexibility, especially
regarding the ability to write about their own interpretations and experiences throughout. Finally,
two participants commented that they appreciated PRISM’s simplicity and directness, and two
commented that they liked the visual images/graphics.

When asked what they would change about PRISM, some noted that they felt it was too
brief: “I think it was a little too short to make a meaningful impact or change my thinking. I think
for it to make more of an impact I would have to practice it everyday, or every time I went on
social media, because I would probably forget about PRISM after doing this questionnaire.”
Another participant said: “I think maybe the explanation and solution of flexible thinking is a bit
reductive. Even if changing an outlook is necessary, it'’s not that easy for a lot of people or they
would ve already done so. Maybe flexible thinking could be one of a few different proposed
mental strategies to cope with social media pressure rather than the sole one.” Given that Phase
1 A participants reported using several different coping strategies to manage social media’s
impact, we added a slide towards the end of PRISM briefly reminding participants about other
strategies (e.g., seeking support; taking a break from social media).

Other participants described a desire for greater personalization and flexibility. One
participant suggested that PRISM “Offer several preconceived flexible ways of interpreting
scenarios so the user is exposed to ideas and strategies they may not have thought of.” Following
this feedback, some additional examples of automatic thoughts were added into the vignettes at
the point thinking flexibly is introduced. Some participants also shared thoughts that they

believed would be helpful to emphasize in the intervention as advice for other students. These
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were paraphrased and added into a slide towards the end of PRISM (e.g., “Try to remember
that... It's okay to have bad days and not be able to think positively, but just try your best to

reframe your state of mind about social media before going on”).

Phase 1 Overall Discussion

Phase 1 entailed the collection and synthesis of data from interviews, focus groups, and
written feedback questionnaires to inform the development of PRISM. Phase 1A unearthed
several commonalities and distinctions in how college students at UVA struggle and cope with
negative thinking related to social media, while Phase 1B enabled us to achieve consensus on
content and design.

Many insights gleaned from Phase 1A were consistent with the existing social media
literature, such as the way that social media serves as a catalyst for social comparison (Meier &
Johnson, 2022). Also consistent with prior research, Instagram was most consistently implicated
in experiences of negative thinking and social comparison in particular (Faelens et al., 2021).
This was related to Instagram’s role as the place where people announce important life updates,
share personal and professional successes, and show off meaningful or impressive experiences.
Additionally, participants’ feedback about distress related to the number of likes and comments
on social media posts aligns with research showing the negative mental health impacts of such
social metrics (Lee et al., 2020; Radovic et al., 2017).

Many felt conflicted about social media, recognizing it as unimportant in the grand
scheme of their lives yet still feeling pressure to portray themselves well and desiring positive
feedback from others. Relatedly, some also felt less impacted by social media now compared to
when they were in middle school or high school. This finding underscores earlier and mid-

adolescence as an especially vulnerable time period for social media use (Martinez-Ferrer et al.,
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2018; McCrae et al., 2017; Shafi et al., 2019). Though our intervention was designed for college
students, future adaptations for younger adolescents may be beneficial.

Many participants also shared common thoughts and emotions, including envy and
FOMO, that are triggered by social media. An important distinction that became apparent during
interviews was that such responses are not necessarily reflective of biased thinking and constitute
reasonable reactions to certain social media content. This underscored the importance of making
the intervention validating to a wide range of social media experiences.

Other topics mentioned in the interviews were not within the scope of PRISM’s specific
focus but are worth noting as they make up the larger tapestry of individuals’ experiences with
social media. Consistent with prior research, some participants reported that their body image is
negatively impacted by social comparison on social media (Sidani et al., 2016). Relatedly, one
participant described how the lack of representation of individuals from her ethnic background
on social media negatively impacts her body image and self-image more broadly. This example
highlights one way that social media can enact harm towards individuals holding marginalized
identities (Sobande et al., 2020). A few participants described how involvement in Greek life or
university athletics compounds social media pressures, referencing strict rules and norms about
how sorority members and university athletes are supposed to portray themselves online (Comer,
2022). Though the decision was made to not focus on these areas for the intervention, efforts
were made to be responsive to these issues by acknowledging them and directing people to other
forms of support.

Though much of the feedback in Phase 1B was positive, several issues raised by
participants at that stage reflect larger debates within the digital intervention development space.

For instance, the feedback that PRISM was too short to be impactful reflects the dilemma that
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researchers have between making an intervention substantive enough to be effective, but short
enough to hold interest. This feedback influenced our decision to include a reminder email to
increase use of reappraisal (Borghouts et al., 2021; Saleem et al., 2021). The feedback from
participants that a broader range of coping strategies (besides reappraisal) should be included in
PRISM also relates to the issue of defining intervention scope. Though we briefly listed some
alternative coping strategies at the end of PRISM, we ultimately kept the focus on reappraisal to
maximize brevity and isolate specific effects.

Additionally, some participants’ desires for more and different types of scenarios and
ways of responding to unhelpful thoughts reflects larger issues related to the tradeoff between
enhanced personalization and cost/time efficiency (Hornstein et al., 2023). Though we hoped that
participants would be able to relate to most vignettes included in PRISM, we allowed write-in
scenarios for the final exercise to increase personal relevance. However, we made the decision to
include writing judiciously given research has shown that engagement falls off when participants
are required to write in responses (Dobias et al., 2022).

Strengths of Phase 1 include the use of multiple methods of collecting user feedback,
including in-depth interviews and co-design sessions, which allow for a nuanced understanding
of college students’ experiences and perceptions. Additionally, though samples for Phases 1A and
1B were small and primarily composed of cisgender female participants, there was diversity with
respect to sexual orientation across both phases. This is a critical perspective to include as social
media can be uniquely harmful for sexual minority college students but can also serve as a
channel for identity expression and social connection (Talbot et al., 2022).

Several limitations must be acknowledged as well. The sample was primarily White and

non-Hispanic/Latinx, which limits generalizability, though the racial/ethnic composition across
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both phases was comparable to that of the overall UVA student body. Additionally, there was low
attendance at co-design sessions in Phase 1B, which required supplementing feedback from
additional participants. The compensation of course credits offered to participant pool
participants was likely not incentivizing enough in Phase 1B given that participants were asked
to meet for at least one (and up to four) synchronous meetings. Though the research team
expected that most participants would opt to join more than one co-design session, making this
an explicit requirement would likely have improved attendance and participation. Finally, though
use of a general inductive approach for qualitative analysis was reasonable given the project’s
timeline and resource constraints, it is unknown how well our results would overlap with more

involved qualitative analysis methods (e.g., thematic analysis; grounded theory analysis).

Phase 2: Randomized Controlled Trial

Overview and Hypotheses

Phase 2 was a randomized controlled trial to compare the effects of PRISM with the
social media control condition on outcomes related to interpretation bias, mental health status,
and social media use/behaviors, both immediately post-intervention and at two-week follow-up.
Assessing both immediate and two-week outcomes could provide greater insight into durability
of effects while also enabling participants to practice skills over time. The two-week follow-up
timeframe was chosen based on similar studies evaluating digital, single-session reappraisal
interventions (Ranney et al., 2017; Rodriguez et al., 2019, 2021).

All hypotheses were preregistered through Open Science Framework prior to data

analysis (see https://osf.io/nwxge). The primary test hypothesized that PRISM would lead to

greater reductions in online negative interpretation bias mean scores and increases in online

positive interpretation bias mean scores relative to the social media control condition,
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immediately post-intervention and at two-week follow-up. There were competing hypotheses as
to whether effects would be stronger immediately post-intervention or at two-week follow-up.
On the one hand, effects might be stronger when the skills are fresh in participants’ minds and
less likely to have attenuated over time (McDanal et al., 2022). On the other hand, effects might
be stronger after participants have had more time to practice and consolidate information learned
via the training (Denny & Ochsner, 2014).

As secondary outcomes, we examined whether PRISM leads to the same changes in
negative and positive interpretation bias immediately post-intervention and at two-week follow-
up, but for the offline scenario subscale. While it was plausible that PRISM would shift offline
interpretation bias, it was unclear how well the social media-specific training would generalize to
general social scenarios.* Thus, we expected to see some reduction in offline bias but a weaker
effect than was anticipated for the online bias. Again, there were competing hypotheses regarding
whether effects would be stronger immediately post-intervention or at two-week follow-up.

We hypothesized that PRISM would also lead to greater improvements in other
secondary outcomes at two-week follow-up, including reductions in FOMO, depression
symptom severity, anxiety symptom severity, fear of negative evaluation, and social media-
related social comparison orientation, relative to the social media control condition. There was a
competing hypothesis for time spent using social media: it is plausible that considering the
negative impacts of social media on one’s life, which is part of PRISM, could prompt someone to
cut back on their social media use. However, PRISM does not explicitly promote decreasing time

spent on social media, and some people may feel encouraged to use social media after

4 Of note, online and offline interpretation bias items loaded onto two separate factors in the AIBQ 2.0
measure development paper (Miers et al., 2020).
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completing PRISM (e.g., because it no longer makes them feel as bad). Thus, while PRISM
might be associated with reductions in time spent using social media, it is also possible that
PRISM will have no effect on this variable. The literature also suggests that time spent using
social media is not a valuable indicator of social media’s impact on social/emotional wellbeing
(Coyne et al., 2020; Steinsbekk et al., 2023). Notably, however, our participants were selected
based on using social media frequently and with some negative emotional impact. This suggests
that reduction in time spent using social media could be beneficial and was worth examining,
even though this was not a primary intervention target.

PRISM was also expected to be associated with greater acceptability and perceived
effectiveness relative to the social media control condition, both immediately post-intervention
and at two-week follow-up. (No changes in perceived effectiveness or acceptability were
hypothesized from immediately post-intervention to two-week follow-up).

Finally, for the PRISM group (vs. the control group), we expected greater endorsement of
using the three intervention-related target skills (e.g., thinking flexibly) at two-week follow-up.
For the control condition group (vs. the PRISM group), we expected greater endorsement of
using the two control condition-related target skills (e.g., thinking about technical aspects of

social media platforms) at two-week follow-up.

Phase 2 Method
Power Analysis
Prior to data collection, a power analysis using the ‘WebPower’ package in R (Zhang et
al., 2018) was conducted to determine the sample size needed to compare the study conditions at
two timepoints. The effect size used for this analysis was based on a meta-analysis of 50 studies

examining the efficacy of SSIs for youth (Schleider & Weisz, 2017) which found a small-to-
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medium overall effect (g = 0.32). This effect size was used in the power analysis with a (two-
sided) set at .05 and power set at .90. The power analysis revealed that an N of 105 participants
would be necessary to achieve power to detect a small-to-medium effect. Of note, it is typical for
digital, single-session intervention studies to lose about one-third of participants at post-
intervention assessment (e.g., Dobias et al., 2021; Rodriguez et al., 2021). To account for a likely
dropout rate of roughly 33%, we made the a priori decision to recruit 160 participants (80 per
condition).
Participants

As in Phase 1, college students (N = 165) were recruited through UVA’s participant pool.
Recruitment took place during the fall 2023 semester. The eligibility criteria for Phase 2 were
identical to those in Phase 1 (see Appendix A).
Procedure

All study procedures were approved by the UVA Institutional Review Board prior to
recruitment. Once a participant was deemed eligible based on their screener survey, they were
randomized to either PRISM or to the social media control condition with a 50/50 distribution,
stratified by sex assigned at birth using the “blockrand” package in R (Snow, 2020). Participants
were emailed an invitation to participate in the study with the appropriate link in Qualtrics based
on their condition. The email instructed participants not to begin until they had 20-25 minutes of
time, strong internet access, and privacy to help them fully engage with the study.

The first Qualtrics page presented an informed consent form that outlined study
procedures, potential risks and benefits, and compensation. The survey ended if participants did
not consent to the study procedures. Those who provided informed consent were presented with

several questionnaires collecting demographic information and assessing interpretation bias and
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secondary outcomes prior to initiating their assigned study condition. Immediately after the
assigned study condition was completed, participants were re-administered the interpretation bias
measure and asked to complete a feedback questionnaire.

One week after the baseline session, participants were sent a brief email from the
research team reminding them to engage with the study skills (see Appendix C for the emails
sent to participants in each condition). Two weeks after their baseline session, participants were
sent another email asking them to complete the same battery of questionnaires from baseline plus
some additional feedback items. Participants who did not respond within two days of the initial
email were prompted again to complete the questionnaires, receiving up to three prompts during
the week following the initial follow-up contact. Participants were compensated with 0.5 hours
of research credit for completing the baseline study procedures and 0.5 hours of research credit
for completing the follow-up questionnaires two weeks later.

Measures

Program Acceptability. The Program Feedback Scale (PFS; Schleider et al., 2019) is a
9-item questionnaire designed to assess users’ perceptions of single-session interventions. An
example item reads, “I would recommend this program to a friend going through a hard time.”
For the present study, six additional questions were added to capture study-specific constructs
(e.g., “I think the program will help me think more flexibly about what I see on social media™).
The present study’s version contained 13 Likert-questions on a five-point scale with response
options ranging from 0 (“Really Disagree”) to 4 (“Really Agree”). Additionally, two open-ended
questions assessed what participants liked and what they would change about the program. Some
a priori modifications were made to item wording to increase relevance (e.g., changing “other

kids my age” to “other college students™). The PFS was administered as part of the immediate
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post-intervention battery and two-week follow-up battery. In the current sample, internal
consistency for the PFS was excellent at both timepoints (o = .94 at post-treatment and ® = .96
at two-week follow-up).

Perceived Effectiveness. Perceived effectiveness was assessed using the standalone
researcher-authored item, “/ think that having completed this program will help me use social
media...” with possible response options ranging from 1 (“Much less effectively”) to 5 (“Much
more effectively”). Perceived effectiveness was assessed as part of the immediate post-
intervention battery and two-week follow-up battery.

Engagement with Target Skills. As a form of sensitivity analysis, engagement with
specific target skills related to PRISM and to the control condition, respectively, were assessed at
two-week follow-up. The PRISM-related questions assessed the extent to which, over the two
weeks since completing the study, participants: 1) noticed social media was triggering their
thoughts/feelings of self-comparison/not being liked, 2) tried to think differently when social
media was triggering thoughts/feelings of self-comparison/not being liked, and 3) thought about
what they would say to someone else for whom social media was triggering thoughts/feelings of
self-comparison/not being liked. The control condition-related questions assessed the extent to
which, over the two weeks since completing the study, participants: 1) thought about how
technical and/or user-design aspects of social media platforms could be improved, and 2)
discussed technical and/or user-design aspects of social media platforms with people in their
lives. Participants answered all five questions regardless of study group to enable group-level
comparisons on skill engagement.

Online and Offline Interpretation Bias. The Adolescents’ Interpretation and Belief

Questionnaire (AIBQ 2.0; Miers et al., 2020) is an 8-item questionnaire that was used to assess
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negative and positive interpretation bias in online and offline social scenarios. After they are
presented with a scenario, participants rate the extent to which they agree with a positive and
negative interpretation on a scale from 1 (“Doesn’t pop up in my mind”) to 5 (“Definitely pops
up in my mind"). An example online social scenario reads: “You post a photo of a tasty dish that
you 've made on Instagram. After an hour, one of your followers responds, ‘What dish is that?’
What is meant by this response?” The positive interpretation presented for this scenario was:
“This person really likes the look of the dish and would like to cook it themself.” The negative
interpretation presented for this scenario was: “I’ve clearly made a mess of the dish because it
isn t recognizable.” An example offline social scenario reads: “You 've invited a group of
classmates to your birthday, but a few have not yet said if they 're coming. Why haven 't they said
something yet?” The positive interpretation presented for this scenario was: “They re definitely
coming; they don 't need to tell me that.” The negative interpretation presented for this scenario
was: “They don t want to come because they don 't like me.” Separate sum scores are calculated
for responses to positive and negative interpretation statements, with higher scores reflecting
greater positive and negative interpretation biases, respectively. Some modifications were made
to the measure’s wording to increase relevance for participants, such as changing the term
“fellow student” to “classmate.” Given that the AIBQ 2.0 is a relatively new measure, there has
not been formal evaluation of its psychometrics, though the parent measure (AIBQ; Miers et al.,
2008) has been used extensively (de Hullu et al., 2017; Gibb et al., 2022; Sherman & Ehrenreich-
May, 2018). The AIBQ was administered as part of the pre-intervention battery, immediate post-
intervention battery, and two-week follow-up battery.

In the current sample, internal consistency ranged from questionable to acceptable for

online negative interpretation bias (® = .64 at baseline; ® = .77 at post-treatment, and © = .74 at
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two-week follow-up) and questionable to good for offline negative interpretation bias (o = .68 at
baseline; ® = .88 at post-treatment, and ® = .79 at two-week follow-up). Internal consistency
ranged from poor to acceptable for online positive interpretation bias (o = .57 at baseline; ® =
.73 at post-treatment, and ® = .76 at two-week follow-up) and offline positive interpretation bias
(o = .52 at baseline; ® = .72 at post-treatment, and ® = .68 at two-week follow-up). Internal
consistency values for negative interpretation bias were comparable to those reported in the
study in which the measure was first developed (o= .71 for online bias and a = .75 for offline
bias; Miers et al. 2020); however, Miers and colleagues did not report internal consistency
statistics for online/offline positive interpretation bias.

Fear of Negative Evaluation. The Brief Fear of Negative Evaluation Scale (BFNE;
Leary, 1983) were used to assess fear of negative evaluation. The 8-item straightforwardly-
worded version of the measure was used (Rodebaugh et al., 2004; Weeks et al., 2005) as this
version is more reliable and valid than the original scale (Rodebaugh et al., 2011). Participants
are asked to rate the extent to which they agree with a series of statements (e.g., “I am afraid that
other people will find fault with me”) on a scale from 1 (“Not at all characteristic of me”) to 5
(“Entirely characteristic of me”). Individual item scores are summed to calculate a total score,
with higher scores reflecting greater fear of negative evaluation. The BFNE has strong internal
consistency and construct validity when used with college student samples (Rodebaugh et al.,
2004). The BFNE was administered as part of the pre-intervention battery and two-week follow-
up battery. In the current sample, internal consistency for the BFNE was excellent at both
timepoints (o = .94 at baseline and ® = .95 at two-week follow-up).

Fear of Missing Out. The Fear of Missing Out Scale (FOMO Scale; Przybylski et al.,

2013) is a 10-item questionnaire assessing the extent to which individuals are fearful of missing
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out on social experiences. An example item reads, “I get anxious when I don't know what my
friends are up to.” Participants rate the extent to which they agree with each item on a scale from
1 (“Not at all true of me”) to 5 (“Extremely true of me”). A sum score is calculated based on
participants’ responses to all items, with higher scores reflecting greater FOMO. Some
modifications were made to the wording of the measure to increase relevance for the sample,
including changing the term “in-jokes” to “inside jokes.” The FOMO Scale demonstrates good
internal consistency (Przybylski et al., 2013) and convergent validity (Casale & Fioravanti,
2020). The FOMO Scale was administered as part of the pre-intervention battery and two-week
follow-up battery. In the current sample, internal consistency for the FOMO Scale was excellent
at both timepoints (o = .90 at baseline and ® = .90 at two-week follow-up).

Anxiety and Depression Symptoms. The Patient Health Questionnaire for Anxiety and
Depression (PHQ-4; Kroenke et al., 2009) is a four-item questionnaire that was used to assess
anxiety and depression symptom severity over the past two weeks. Participants are presented
with the prompt, “Over the last two weeks, how often have you been bothered by the following
problems?” and then rate separate items assessing symptoms of anxiety (e.g., “Feeling nervous,
anxious, or on edge”) and depression (e.g., “Feeling down, depressed, or hopeless™) on a scale of
0 (“Not at all”) to 3 (“Nearly every day”). In this study, the two items assessing anxiety and the
two items assessing depression were summed separately to create separate indices of anxiety and
depression. The PHQ-4 has strong reliability and validity (Lowe et al., 2010; Wicke et al., 2022)
and scores have been shown to be sensitive to a diagnosis of anxiety or depression in college
students (Khubchandani et al., 2016). The PHQ-4 was administered as part of the pre-
intervention battery and two-week follow-up battery. In the current sample, internal consistency

for the PHQ-4 anxiety subscale ranged from good to excellent at both timepoints (o = .84 at
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baseline and o = .90 at two-week follow-up) and was good at both timepoints for depression (o =
.84 at baseline and o = .87 at two-week follow-up).

Social Comparison Orientation. The lowa—Netherlands Comparison Orientation
Measure (INCOM; Schneider & Schupp, 2011) assesses individuals’ tendencies to engage in
social comparison. The present study used the three-item Ability subscale from the short-version
of the measure (Schneider & Schupp, 2014). The Ability subscale includes items such as, “I often
compare how I am doing socially (e.g., social skills, popularity) with other people,” with
response options ranging from 1 (“I disagree strongly”) to 5 (“I agree strongly”). Prior to data
collection, the decision was made to modify the wording of all items to increase specificity to
social media (e.g., “I often compare how I am doing socially (e.g., social skills, popularity) with

other people [on social media]”). The INCOM was administered as part of the pre-intervention

battery and two-week follow-up battery. In the current sample, internal consistency for the
INCOM was good at both timepoints (® = .78 at baseline and ® = .74 at two-week follow-up).

Time Spent Using Social Media. Time spent using social media was assessed using the
single researcher-authored item, “/n the past two weeks, approximately how much time per day,
on average, have you spent using social media platforms such as Instagram, Snapchat, TikIok,
Facebook, etc.? To answer, please combine the time you spend across different platforms (e.g., if
vou spend 3 hours on TikTok and 3 hours on Instagram, you'd list 6 hours).” Participants could
choose one option from a drop-down menu reflecting two-hour increments of time (i.e., ranging
from 0-2 hours to 22-24 hours). Time spent using social media was assessed as part of the pre-
intervention battery and two-week follow-up battery.

Phase 2 Analytic Plan
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Analyses were conducted using R version 4.3.2 (R Core Team, 2023). Systematic
patterns related to missing data and completion of two-week follow-up questionnaires were
evaluated as a function of demographic characteristics using logistic regression models. (These
analyses were separate from those evaluating primary and secondary study outcomes of interest).
Though some demographic predictors were highly imbalanced (i.e., only one individual self-
identifying with a given category), we did not collapse or merge any demographic characteristics
to create larger subgroups for analysis. Though this likely affected parameter estimates and
power for models with sparse subgroups, this approach enabled us to avoid erasing aspects of
participants’ identities by collapsing demographic features into experimenter-defined subgroups
(Call et al., 2023). Additionally, descriptive characteristics related to participants’ use of PRISM
are reported. Linear and ordinal regression models were fit to evaluate acceptability, perceived
effectiveness, and engagement with target skills. Partially standardized beta estimates are
reported for models with continuous outcomes (i.e., the Program Feedback Scale total score),
while unstandardized estimates are reported for models with ordinal outcomes (i.e., perceived
effectiveness and engagement with target skills).

Multilevel modeling was used to evaluate primary and secondary study outcomes.
Multilevel modeling confers advantages over repeated-measures ANOVAs, including less
stringent assumptions about data structure and increased flexibility to handle missing data (Krull
& MacKinnon, 2001; Nich & Carroll, 1997). Residuals for each model were checked for
linearity and normality via visual inspection of Q-Q plots (Dedrick et al., 2009). All residuals
appeared to be normally distributed. Influential cases were identified using the “influence. ME”
package in R, which calculates Cook’s distance values at the participant level (Te Grotenhuis &

Pelzer, 2012). The cut-off for determining a set of responses as influential was .0246913, based
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on the recommended formula of 4/n, where n refers to the number of groups within the level 2
grouping factor (162 participants; Van der Meer et al., 2010). Across models, the number of
participants with influential data ranged from 1 (0.62%) to 9 (5.56%). Each model was re-
analyzed with influential participants removed. The pattern of results did not change for the
models evaluating online interpretation bias, offline interpretation bias, anxiety, or depression.
However, results changed slightly for the models evaluating fear of negative evaluation, fear of
missing out, and social comparison orientation. (Influential case detection was not possible for
the model evaluating time spent using social media as an outcome as it was on an ordinal scale).
For transparency, both sets of analyses are reported for all models (Aguinis et al., 2013).

Analyses were conducted with the “lme4” package in R, with interactions specified
between timepoint (e.g., baseline, immediately post-intervention, and two-week follow-up) and
study condition (i.e., PRISM; social media control condition) to predict each outcome. Random
intercepts for participant are included in each multilevel model. Though most models had linear
outcomes, a multilevel ordinal regression model was fit to evaluate change in time spent using
social media. Models with significant interactions were decomposed and visualized using the
“emmeans,” “effects,” and “ggplot2” packages in R.

Standardized beta estimates were used as effect sizes as multilevel models do not yield
straightforward R? statistics (Lorah, 2018). Partially standardized coefficients were obtained by
standardizing continuous outcome variables (note, fully standardized estimates were not possible
as predictor variables were categorical). Effect sizes were categorized based on Ferguson’s
guidelines, where 0.2 represents a “practically significant” effect, 0.5 represents a moderate

effect, and 0.8 represents a strong effect (Ferguson, 2009). Additionally, values for marginal and
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conditional R?, which respectively reflect the amount of variance in each model that can be

attributed to fixed effects alone vs. fixed and random effects, are reported for each model.

Phase 2 Results
Participant Characteristics

See Table 4 for full demographic characteristics for Phase 2 participants (N = 165; n = 81
randomized to the PRISM condition and n = 84 randomized to the control condition). With
respect to biological sex, 137 participants (83%) self-identified as female and 28 (17%) self-
identified as male. With respect to gender identity, 160 participants (97%) self-identified as
cisgender and five (3%) self-identified as nonbinary. With respect to race, one participant (.61%)
self-identified as American Indian or Alaska Native, 34 (20.6%) self-identified as Asian, 10
(6.06%) self-identified as Black or African American, 19 (11.5%) self-identified as multiracial,
97 (58.8%) self-identified as White, three (1.8%) self-identified as “Other,” and one (.61%)
preferred not to respond. With respect to ethnicity, 16 participants (9.7%) self-identified as
Hispanic/Latinx and 149 (90.3%) self-identified as Non-Hispanic/Latinx. With respect to sexual
orientation, six participants (3.6%) self-identified as asexual, 28 (17%) self-identified as
bisexual, six (3.6%) self-identified as gay/lesbian, 119 (72.1%) self-identified as
heterosexual/straight, two (1.2%) self-identified as pansexual, one (.61%) self-identified as
“Other,” and seven (4.2%) preferred not to respond. When asked to report annual household
income, 74 participants (44.8%) chose > $150,000, 35 (21.2%) chose $75,000 - $149,999, seven
(4.2%) chose $50,000 - $74,999, five (3.0%) chose $25,000 - $49,999, four (2.4%) chose <
$25,000, eight (4.8%) preferred not to respond, and 32 (19.4%) did not know their annual
household income. There were no significant baseline differences between PRISM and control

condition participants on interpretation biases, fear of negative evaluation, FOMO, social
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comparison orientation, depression symptoms, anxiety symptoms, or time spent using social
media (ps > .200).

Rates of reported difficulties with any (i.e., at least one) mental health condition in the
sample were comparable to national averages for young adults (Substance Abuse and Mental
Health Services Administration, 2022). When asked to identify the mental health condition(s)
with which they were currently struggling from a check-all-that-apply list, 73 (44.2%) endorsed
at least one mental health condition and 8 (4.8%) preferred not to respond. Among participants
who endorsed at least one mental health condition, the mean number endorsed was 2.08 (SD =
1.3). Among all participants, the mean number endorsed was 0.92 (SD = 1.35). The mental health
conditions endorsed by participants were generalized anxiety disorder (n = 45), depression (n =
34), social anxiety disorder (n = 16), eating disorder (n = 16), obsessive-compulsive disorder (n
= 12), posttraumatic stress disorder (n = 9), panic disorder (n = 7), attention-deficit/hyperactivity
disorder (n = 3), bipolar disorder (n = 3), specific phobia (n = 2), personality disorder (n = 2),
and dementia or other cognitive disorder (n = 1). Additionally, one participant who selected the
“other” category reported having trauma and disordered eating habits, while another participant
who selected the “other” category reported that they likely have generalized anxiety disorder.

When asked about current mental health treatment use from a check-all-that-apply list, 35
participants (21.2%) reported being in therapy, 37 (22.4%) reported using prescription
medications, 41 (24.8%) reported seeking social support, 24 (14.5%) reported using self-guided
help (e.g., self-help book, blogs, online intervention, mobile applications), and 3 (1.8%) reported
using over-the-counter medications/supplements. Additionally, one (0.6%) participant who
selected the “other” category reported using meditation. All forms of treatment were rated as

“Helpful” or “Somewhat Helpful,” with a few exceptions: one participant rated prescription
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medications as “Not helpful,” two participants rated self-guided help as “Not helpful,” and one
participant preferred not to respond regarding the helpfulness of therapy.

When asked which social media platform they used most intensely, 64 (39.5%) chose
Instagram, 57 (35.2%) chose TikTok, 28 (17.2%) chose Snapchat, eight (4.9%) chose Twitter,
five (3.1%) chose “other”, and none chose Facebook. When asked about their motivation to
change the way they think about social media content that triggers negative self-evaluation, six
reported no motivation, 34 reported low motivation, 85 reported some motivation, 36 endorsed
high motivation, and one endorsed extreme motivation.

Data Processing

Of the 165 participants who enrolled in the study, 162 (including n = 78 in the PRISM
condition and n = 84 in the control condition) completed their assigned study condition and
questionnaires and had sufficient data for analysis of immediate outcomes.> One hundred thirty-
nine participants, including n = 66 in the PRISM condition and » = 73 in the control condition,
completed follow-up questionnaires and had sufficient data for analysis of two-week outcomes
(See CONSORT diagram; Figure 1). Completing (vs. not completing) the two-week follow-up
questionnaires was not significantly associated with study condition (z =- 0.42, p = .677), age (z
=0.60, p = .548), sex assigned at birth (z = 0.58, p = .563), gender identity (zs < 0.57, ps > .570),
sexual orientation (zs < 0.00, ps > .996), race (zs < 0.00, ps > .995), ethnicity (z =-1.28, p =
.202), or income (zs < 0.75, ps > .455).

Missing data was minimal at both timepoints. For the first set of questionnaires, there

were 31 missing responses out of 14,904 across four items and 17 participants (0.21% missing).

5 Two participants assigned to PRISM provided demographic data but did not complete PRISM or any
questionnaires, while one participant provided demographic data, completed baseline questionnaires, and started
PRISM, but did not finish PRISM or complete post-intervention questionnaires.
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For the second set of questionnaires, there were 37 missing responses out of 10,147 across three
items and 21 participants (0.31% missing). Nearly all missing responses (93.5% and 97.3% at
each time point, respectively) were on the two qualitative PFS questions asking participants to
write what they liked and what they would change about the intervention. It is possible that the
writing requirement and framing of these questions as optional (i.e., “Please share as many true
thoughts and feelings as you would like”) could have led some participants to skip answering
them. Having (vs. not having) missing data at either study timepoint was not significantly
associated with study condition (z = 1.31, p =.192), age (z = 1.80, p =.072), sex assigned at birth
(z=-1.84, p =.065), gender identity (zs < 1.28, ps > .081), sexual orientation (zs < - 0.00, ps >
117), race (zs < - 0.00, ps > .994), or income (zs < 0.19, ps > .469). However, missing data was
associated with ethnicity, such that self-identifying as Hispanic/Latinx was associated with
greater rates of having missing data (z = 1.99, p = .047).
Summary of PRISM and Control Condition Descriptive Data

For PRISM participants, the mean time it took to complete the study in minutes —
including the intervention and both sets of questionnaires — was 98.74 (SD = 316.63). Six people
took longer than three hours to complete the study, suggesting that they were likely distracted or
did not complete the study in one sitting. Excluding those participants, the mean time it took to
complete the study was 27.93 minutes (SD = 12.37). For control condition participants, the mean
time it took to complete the study in minutes — including the control condition activity and both
sets of questionnaires — was 109.60 (SD = 642.63). Three people took longer than three hours to
complete the study. Excluding those participants, the mean time it took to complete the study

was 27.31 minutes (SD = 15.98).
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When participants were asked to identify their three most-used social media platforms at
the beginning of PRISM, 72 (92.3%) chose Instagram, 55 (70.5%) chose TikTok, 54 (69.2%)
chose Snapchat, 25 (32.1%) chose “Other” (e.g., YouTube, Tumblr), 18 (23.1%) chose Twitter,
and seven (9.0%) chose Facebook. For the three vignettes where participants could practice
helping others think flexibly (see vignettes in Appendix B), 60 (76.9%) chose “Seeing others’
successes,” 54 (69.2%) chose “Number of likes and comments,” 51 (65.4%) chose “Big group
photos,” 28 (35.9%) chose “Instagram birthday posts,” 27 (34.6%) chose “Losing followers,”
and 14 (17.9%) chose “Messing up your feeds’ aesthetic.” When asked to choose one vignette at
the end with which to practice thinking flexibly on their own, 23 (29.5%) chose “Seeing others’
successes,” 21 (26.9%) chose “Number of likes and comments,” 14 (17.9%) chose “Big group
photos,” seven (9.0%) chose “Instagram birthday posts,” six (34.6%) chose “Losing followers,”
four (17.9%) chose “Messing up your feeds’ aesthetic,” and three (3.8%) chose to write in their
own situation.
Qualitative Feedback on PRISM

In terms of positive feedback, participants liked that PRISM was engaging, easy to
navigate, and clear in its presentation of information. Mirroring feedback from Phase 1B,
participants also appreciated PRISM’s relatability and practical examples, its balanced and
realistic approach to social media, and provision of practical tips and resources. In terms of
suggestions for changes, participants suggested that PRISM provide a broader range of social
media scenarios to work on, both in general and for specific domains (e.g., body image; romantic
relationships). Some suggested providing more examples of ways to practice thinking flexibly.
Participants also suggested enhancing PRISM’s visual content (e.g., providing better images and

incorporating video/mixed-media elements). Moreover, though some liked the length and a few
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would have preferred PRISM to be longer, most who commented on the length said they would
prefer PRISM to be shorter. See Table 17 for additional examples of qualitative feedback on
PRISM, including quotes from participants.

Acceptability, Perceived Effectiveness, and Engagement with Target Skills

Results from the models comparing PRISM to the control condition on acceptability,
perceived effectiveness, and engagement with target skills are reported below. See Tables 5, 6,
and 7 for ratings of acceptability, perceived effectiveness, and engagement with target skills
across conditions, respectively.

Program Acceptability. As hypothesized, there was a significant main effect for
condition, such that program acceptability was greater among the PRISM condition than the
control condition, both immediately post-intervention (f = .63, SE =.15,t=4.17, p <.001) and
at two-week follow-up (f =.70, SE = .16, t =4.39, p <.001). For the model exploring change in
program acceptability from immediately post-intervention to two-week follow-up, there was no
significant time-by-condition interaction (f = .05, SE = .12, t = 0.42, p = .675) or main effect for
time (f =-.02, SE=.09, t =-0.22, p = .829), though there remained a significant main effect for
condition (5 = .63, SE = .15,t=4.25, p <.001).

Perceived Effectiveness. As hypothesized, there was a significant main effect for
condition, such that perceived effectiveness ratings were greater among the PRISM condition
than the control condition, both immediately post-intervention (b = 1.64, SE = .35,t=4.69, p <
.001) and at two-week follow-up (b =1.62, SE = .39, t =4.15, p <.001). For the model exploring
change in perceived effectiveness ratings from immediately post-intervention to two-week

follow-up, there was no significant time-by-condition interaction (b =- 0.21, SE = .55, z=- (.38,
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p =.707) or main effect for time (b = 0.53, SE = .38, z = 1.40, p = .162), though there remained a
significant main effect for condition (b = 2.34, SE = .52, t =4.53, p <.001).

Engagement with Target Skills. Contrary to hypotheses, participants in the PRISM and
control conditions did not differ in terms of engagement with the three intervention-related target
skills (bs < .53, ts < 1.66, ps > .098) or the two control condition-related target skills (bs < .27, ts
<0.86, ps > .392) at two-week follow-up.

Changes in Online and Offline Interpretation Bias and Other Secondary Outcomes

Results from the models comparing the effects of PRISM to the control condition on
changes in primary and secondary outcomes are reported below. Effects for interpretation bias-
related outcomes are reported in Tables 11 — 14 and visualized in Figures 2 — 3. Effects for other
outcome variables are reported in Tables 15 - 16 and visualized in Figures 4 - 5. See Table 18 for
an overall summary of Phase 2 outcomes.

Online Negative Interpretation Bias. In line with hypotheses, there was a significant
time-by-condition interaction such that online negative interpretation bias decreased immediately
post-intervention for the PRISM condition, but not for the control condition. For the model that
additively evaluated two-week outcomes, there was a significant time-by-condition interaction,
such that reductions in online negative interpretation bias remained at two-week follow-up for
the PRISM condition but not for the control condition. Effects were moderate immediately post-
intervention (S = - 0.54) and at two-week follow-up (f = - 0.51). In the model with influential
cases removed, effects were in the same direction and of similar magnitude (f = - 0.53 and S = -
0.54, respectively). There were no main effects for time or condition across models.

Online Positive Interpretation Bias. In line with hypotheses, there was a significant

time-by-condition interaction such that online positive interpretation bias increased immediately
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post-intervention for the PRISM condition, but not for the control condition. For the model that
additively evaluated two-week outcomes, there was a significant time-by-condition interaction,
such that increases in online positive interpretation bias remained at two-week follow-up for the
PRISM condition but not for the control condition. Effects were small to moderate immediately
post-intervention (f = 0.31) and at two-week follow-up (f = 0.36). In the model with influential
cases removed, effects were in the same direction and of similar magnitude (f = 0.25 and f =
0.34, respectively). There were no main effects for time or condition across models.

Offline Negative Interpretation Bias. In line with hypotheses and consistent with the
models evaluating change in online negative interpretation bias, there was a significant time-by-
condition interaction such that offline negative interpretation bias decreased immediately post-
intervention for the PRISM condition, but not for the control condition. For the model that
additively evaluated two-week outcomes, there was a significant time-by-condition interaction,
such that reductions in offline negative interpretation bias remained at two-week follow-up for
the PRISM condition but not for the control condition. Effects were strong immediately post-
intervention (8 = - 0.86) and at two-week follow-up (f = - 0.71). In the model with influential
cases removed, effects were in the same direction and of similar magnitude (5 =- 0.83 and f = -
0.74, respectively). There were no main effects for time or condition across models.

Offline Positive Interpretation Bias. In line with hypotheses and consistent with the
models evaluating change in online positive interpretation bias, there was a significant time-by-
condition interaction such that offline positive interpretation bias increased immediately post-
intervention for the PRISM condition, but not for the control condition. For the model that
additively evaluated two-week outcomes, there was a significant time-by-condition interaction,

such that increases in offline positive interpretation bias remained at two-week follow-up for the
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PRISM condition but not for the control condition. Effects were moderate immediately post-
intervention (£ = 0.49) and small to moderate at two-week follow-up (£ = 0.27). In the model
with influential cases removed, effects were in the same direction and of similar magnitude (5 =
0.42 and p = 0.25, respectively). There were no main effects for time or condition across models.

Fear of Negative Evaluation. Contrary to hypotheses, there was no significant time-by-
condition interaction for fear of negative evaluation at two-week follow-up. However, there was
a main effect for time, such that fear of negative evaluation decreased at two-week follow-up for
both conditions, with a small effect (f = - 0.20). In the model with influential cases removed,
there was a significant time-by-condition interaction in the expected direction, such that fear of
negative evaluation decreased at two-week follow-up for the PRISM condition, but not for the
control condition, with a moderate effect (5 = - 0.39). There were no main effects for time or
condition in the model with influential cases removed.

Fear of Missing Out. In line with hypotheses, there was a significant time-by-condition
interaction such that fear of missing out decreased at two-week follow-up for the PRISM
condition, but not for the control condition, with a small to moderate effect (f = - 0.29). There
were no main effects for time or condition. In the model with influential cases removed, there
was neither a significant time-by-condition interaction nor main effects for time or condition.

Anxiety Symptoms. Contrary to hypotheses, there was no significant time-by-condition
interaction for anxiety symptoms at two-week follow-up. However, there was a main effect for
time, such that anxiety symptoms decreased at two-week follow-up for both conditions, with a
moderate effect (f = - 0.38). In the model with influential cases removed, the main effect for

time on anxiety symptoms was in the same direction and of similar magnitude (5 = - 0.35).
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Depression Symptoms. Contrary to hypotheses, there was no significant time-by-
condition interaction for depression symptoms at two-week follow-up. There were also no main
effects for time or condition. In the model with influential cases removed, there was also no
significant interaction nor main effects for time or condition.

Social Comparison Orientation. Contrary to hypotheses, there was no significant time-
by-condition interaction for social comparison orientation at two-week follow-up. There were
also no main effects for time or condition. In the model with influential cases removed, there was
a main effect for condition, such that social comparison orientation was greater among the
PRISM condition than the control condition across both timepoints, with a small effect (f =
0.29).

Time Spent Using Social Media. In line with (one of the competing) hypotheses, there
was a significant time-by-condition interaction such that time spent using social media decreased
from baseline to two-week follow-up for the PRISM condition but not for the control condition,

with a small effect (b = - 1.01, SE = .51, z=-1.98, p = .047, OR = 0.36).

Phase 2 Discussion

This study evaluated a brief, digital, single-session reappraisal intervention for college
students (N = 162) who struggle with negative interpretation bias on social media. By comparing
PRISM to an activity-matched social media control condition, we tested its impacts on several
outcomes related to problematic social media use. PRISM was seen as highly acceptable and
outperformed the control condition in shifting online interpretation bias (the primary outcome)
and oftline interpretation bias (a secondary outcome) in the expected directions. Though there
were some significant effects of PRISM on other secondary outcomes (e.g., FOMO, time spent

using social media), they were smaller and less stable than the interpretation bias outcomes.
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Acceptability, Perceived Effectiveness, and Engagement with Target Skills

PRISM was viewed as more acceptable and likely to be effective than the control
condition at both timepoints. This aligns with PRISM’s overall high acceptability and perceived
effectiveness ratings in Phase 1, as well as qualitative feedback describing PRISM’s relevance,
helpfulness, and alignment with participants’ real experiences of using social media. On the PFS,
most participants chose “agree” or “really agree” on items assessing PRISM’s enjoyability,
understandability, usability, and agreement with the message, as well as their perceptions of
PRISM as likely to be helpful to others, and the extent to which they tried their hardest when
completing PRISM. Participants also typically agreed that PRISM would help themselves and
others to think more flexibly, make fewer negative interpretations about what they see on social
media, and make more positive interpretations about what they see on social media.

Several PFS ratings, including perceptions of PRISM’s helpfulness, increased from Phase
1B to Phase 2, suggesting the changes made to PRISM prior to launching the randomized
controlled trial were beneficial. Moreover, mean scores of all items assessing beliefs that PRISM
would shift interpretation bias and foster flexible thinking related to social media increased from
Phase 1B to Phase 2, suggesting the intervention became more credible.

Contrary to expectations, participants who completed PRISM did not significantly differ
from control condition participants on engagement with any of the condition-specific target
skills. In other words, completing PRISM (versus completing the control condition) was not
associated with greater reported use of reappraisal skills over the two-week interim period. This
is somewhat surprising, given the expected improvements on interpretation bias outcomes were
observed. There are several potential explanations as to why reported engagement with target

skills did not differ across conditions. First, it is possible that PRISM was successful in reducing
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negative self-focused social media cognitions, as intended. If this was the case, there would be
fewer instances of negative thinking that would prompt use of reappraisal, which is already a
fairly effortful emotion regulation strategy (Milyavsky et al., 2019; Troy et al., 2018).
Unfortunately, we did not include a measure of frequency of negative thinking or reappraisal
skills at baseline, and therefore cannot assess changes in frequency of negative thinking or
reappraisal skills over the course of the study. Second, there could have been a discrepancy
between changes in participants’ tendencies to make negative interpretations (which went down)
and participants’ self-concept or identity tied to social media (e.g., how they see themselves in
terms of their response to social media). Recall that participants were selected in part based on
their self-report that they tend to make negative self-focused interpretations when using social
media. It is plausible that participants still viewed themselves as someone who struggles with
social media, even though their negative self-focused interpretations were reduced. The literature
is mixed regarding the extent to which cognitive-behavioral interventions improve self-concept,
and prior studies have varied considerably on sample size, eligibility, intervention target, and
follow-up period (Fjermestad et al., 2022; Gamer et al., 2008; O’Callaghan & Cunningham,
2015). Thus, it is not altogether surprising in retrospect that self-report about one’s typical
responses to social media might not shift after a single session. Also, our two-week follow-up
period was chosen somewhat arbitrarily, and it is possible that explicit changes in self-concepts
would emerge over a longer period and with continued practice making less negative
interpretations. It will be helpful in future work to measure skill application following the
interventions more directly, so the measures are less influenced by beliefs or self-concept about
skill use.

Changes in Interpretation Bias (Immediately and at Two-week Follow-up)

66



In line with hypotheses, PRISM led to significantly greater decreases in online and
offline negative interpretation bias and increases in online and offline positive interpretation bias
than the control condition. This aligns with prior research showing the efficacy of single-session
reappraisal interventions for shifting psychopathology-related outcomes (Ranney al., 2017,
Rodriguez et al., 2019; Rodriguez et al., 2021). Decreases in negative interpretation bias were
consistently stronger than increases in positive interpretation bias. As participants were deemed
eligible based on having sufficiently high negative interpretation bias scores but did not need to
meet a cutoff for positive interpretation bias, there may have been more room for improvement
in terms of negative interpretation bias. PRISM also focused more explicitly on coping with
negative thoughts, making it distinct from other cognitive training paradigms that specifically
focus on training positive interpretations (e.g., some cognitive bias modification for
interpretation programs; Menne-Lothmann et al., 2014).

Contrary to the competing hypothesis that the strength of effects would be stronger
(either) immediately post-intervention or at two-week follow-up, effect sizes were largely
consistent at both timepoints. The one exception was for the model evaluating offline positive
interpretation bias, for which there was a moderate effect immediately post-intervention, but
smaller at two-week follow up. This overall pattern suggests that gains from PRISM were
maintained over the two-week period, especially for negative interpretation bias.

Unexpectedly, changes in interpretation bias were typically stronger for the offline
(versus online) subscales, despite PRISM’s focus on social media scenarios. There are several
potential explanations for this. First, the training likely generalized to “offline” social scenarios
in participants’ lives. Some situations covered in PRISM (e.g., seeing others’ successes) easily

apply to several situations occurring outside of social media. It is also possible that the AIBQ’s
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online interpretation bias scenarios were less relevant to participants than the offline scenarios
and thus not ideally suited to capture changes in social media-related interpretation bias for the
present sample. For example, some platforms referenced in the online scenarios (e.g., Facebook;
Twitter) were not heavily used by participants. Though our hope was that the AIBQ would gauge
common experiences that cut across platforms (e.g., feeling badly about having only one
follower on Twitter would generalize to experiences on other platforms), we recognize that the
online scenarios in the measure may have been less well matched to participants’ particular
experiences. Also, internal consistency was slightly lower for online (versus offline) negative
interpretation bias, so the smaller changes may simply be tied to the use of a less reliable
measure.

Changes in Other Secondary Outcomes (at Two-week Follow-up)

The models evaluating two-week changes in FOMO and time spent using social media
were the only ones whose results aligned with hypotheses, both with modest effects. However,
when excluding participants with highly influential responses, there was no longer a significant
interaction showing improvements in FOMO associated with assignment to PRISM. Also,
though outlier detection for time spent using social media was not possible due to the ordinal
nature of the variable, the small effect suggests that changes in time spent using social media
may not be robust. Likewise, for the model evaluating changes in fear of negative evaluation,
there was no significant time-by-condition interaction when all participants were included,
though the hypothesized interaction emerged once participants with influential responses were
removed from analyses. Collectively, these results suggest that FOMO, time spent using social
media, and fear of negative evaluation may be sensitive to a reappraisal-focused intervention, but

not as robustly as was observed for the interpretation bias outcomes. Though FOMO and fear of
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negative evaluation in particular share similarities with interpretation bias, and were correlated
with negative interpretation bias in this study, these risk factors for unhealthy reactions to social
media may be more receptive to other types of interventions (e.g., those designed to address
FOMO specifically; Alutaybi et al., 2020).

There were no significant time-by-condition interaction effects (either with or without the
inclusion of influential cases) for the models evaluating changes in anxiety symptoms,
depression symptoms, or social comparison orientation. However, anxiety decreased
significantly for both conditions, with a moderate effect. PHQ-4 scores indicated that participants
were fairly anxious compared with other college student samples (Khubchandani et al., 2016),
with one-fourth of participants endorsing generalized anxiety disorder at baseline. Thus, there
may have been more room for improvement in anxiety compared with other secondary
outcomes. Supplemental analyses also suggest that improvements in anxiety across conditions
may reflect regression to the mean (see Appendix D). The lack of improvement in depression
symptoms may be because PRISM was not designed to target depressed mood and anhedonia
(which are assessed by the PHQ-4), though it is plausible that PRISM positively impacted
cognitive symptoms of depression that were not assessed. There are also several potential third
variables connecting social media use with anxiety and mood symptoms (e.g., loneliness;
interpersonal stress; sleep dysfunction) that were not evaluated in the present study. A future
iteration of PRISM could expand the intervention to include such mechanisms (e.g., by offering
a wider range of vignettes) and to address symptoms of depression and anxiety more directly
(e.g., by building in a focus on behavioral activation or distress tolerance). Finally, though there

was not an intervention effect for social comparison orientation, it is plausible that a larger
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intervention dose or more training focused on changing social comparison specifically could lead
to improvements in social comparison.
Strengths and Limitations

A key strength of the present study was the deployment of an intervention created
collaboratively with target end-users, which likely increased PRISM’s efficacy and relevance for
users. Also, using an activity-matched and time-matched control condition helped to isolate
intervention-specific (reappraisal training) effects from those that could be attributed to
nonspecific factors, like reflecting on positive and negative aspects of social media in general.
However, while the present study evaluated a social media-specific reappraisal intervention, we
do not know the extent to which a general reappraisal intervention (with no specific emphasis on
social media) would impact outcomes. This would be a worthy future test given the potential cost
and time savings of using an intervention that requires less tailoring and impacts a broader
domain of unhelpful thinking patterns.

Survey completion rates at two-week follow-up were also considerably higher than those
typical of most digital intervention studies. This may be because we recruited college students
who were more conscientious than typical treatment-seeking samples. Participants were also
generally very motivated. At baseline, 75% of participants said they were (either) somewhat
motivated, highly motivated, or extremely motivated to change how they think about content that
triggers social comparison and social rejection on social media. Moreover, there was a high rate
of mental health treatment engagement in this sample, with one-fifth of participants reporting
that they were currently in therapy, and many others already using self-guided help. While this

likely helped with intervention credibility and engagement, it is unclear how strong engagement
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would be in more naturalistic settings (e.g., outside of a research study, or with participants who
are less motivated or less socialized to psychological interventions).

There are also several limitations to address. Notably, internal consistency was modest
for some of the interpretation bias subscales, especially for positive interpretation bias. Thus, our
findings related to positive interpretation bias should be interpreted with this limitation in mind.
Knowing the internal consistency also helps to contextualize the AIBQ’s associations with other
measures (e.g., the PHQ-4 depression subscale was not correlated with any of the interpretation
bias measures, though depression and negative interpretation bias are closely linked; Everaert et
al., 2017; Orchard et al., 2016). Additionally, though the sample was reasonably diverse with
respect to sexual orientation and gender diversity (with one-quarter of participants self-
identifying as LGBTQ+) and participants’ racial and ethnic demographics mapped on to those of
the overall undergraduate population at UVA, the majority of participants in Phase 2 identified as
Non-Hispanic/Latinx White. Thus, less can be inferred about the suitability of PRISM for
individuals from minoritized racial and ethnic groups. Future research should center the
perspectives of minoritized groups who face unique stressors on social media, such as exposure
to race-related discrimination. Indeed, cultural adaptations of single-session interventions for
minoritized racial and ethnic groups have already shown promising effects (Shroff et al., 2023).
Moreover, the sex assigned at birth and gender distribution of the sample was highly imbalanced,
as participants mostly identified as cisgender and female. Thus, it is not yet clear how effectively
PRISM will work for individuals who are not cisgender and female. Notably, the
overrepresentation of female-identifying participants in this study aligns with research on gender
differences in social media-linked difficulties, including pronounced difficulties for women

resulting from social comparison on social media (Booker et al., 2018; Haferkamp et al., 2012;
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Nesi & Prinstein, 2015). Finally, given that this was a first test of PRISM, and outcomes were
assessed on a two-week timeframe, it is unknown whether improvements in interpretation bias
would be maintained in the longer term.

Future Directions and Conclusion

Though further testing is necessary, results suggest that PRISM could have utility as a
support for students struggling with negative impacts from social media. To better serve college
student populations, university counseling centers could offer PRISM as a resource and/or
recommend PRISM for students who endorse mental health difficulties tied to social media.
PRISM could also be offered during the university onboarding process, alongside other trainings
(e.g., those related to alcohol/substance use), though it will first be necessary to test PRISM with
a broader range of diverse samples.

It may also be advantageous to adapt PRISM for middle and high school-aged
adolescents, given that many of the adverse social media experiences PRISM is designed to
address, including social media-related self-comparison and perceived rejection, are prevalent
among adolescents and negatively impact adolescent mental health (Nesi et al., 2022; Weinstein,
2018; Winstone et al., 2023). Given the success of school-based mental health and digital literacy
interventions (Eyal & Te’eni-Harari, 2024; Fazel et al., 2014; Kurz et al., 2022), schools could be
a natural setting in which to disseminate PRISM. Other types of settings frequented by
adolescents (and their caregivers), such as doctor’s offices, libraries, and extracurricular
activities, could also be fruitful avenues to disseminate PRISM. Adaptations to PRISM for
adolescents might include changing the vignettes offered to be more adolescent-specific (e.g.,
building in more of a focus on Snapchat, which was less frequently cited as a platform of

concern by our college student participants; Martin et al., 2018) and increasing the emphasis on
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support seeking from adults (especially for younger adolescents, who may rely more on
caregivers than do older adolescents).

It is also important to consider how PRISM could be adapted and scaled up across a
variety of digital formats. For instance, some researchers have shared their interventions with
wider audiences via brief instructional videos on YouTube (e.g., Rizvi & Kleiman, 2023). In our
qualitative feedback, some participants expressed interest in video-based/multimedia content,
suggesting that these kinds of adaptations would be beneficial. Moreover, while PRISM is
currently only configured for a web-based format, it could be adapted into a mobile app. Finally,
some SSIs are directly embedded within social media platforms (e.g., Tumblr; Dobias et al.,
2020). Though this is still a new area of research, having an embedded intervention likely
increases the chance that a user will be able to access the intervention when they most need it.

There are other ways that PRISM might be adapted in the future to increase its appeal and
effectiveness. One of the primary pieces of constructive feedback from participants was a desire
for a greater range of social media domains on which they could practice thinking flexibly. An
expanded version of PRISM could offer even more domains to be responsive to a broader range
of social media issues. For instance, while PRISM does not currently address body image issues
and disordered eating, those areas are a natural extension for PRISM, based on our qualitative
feedback. Body image could even represent a higher-order category of subdomains, given the
heterogeneity of concerns falling under this umbrella. (Of course, additional testing would be
necessary given that body image concerns were not the focus of this study). Additionally, though
our sample was high in the tendency to do social comparison, we did not see improvements on

the social comparison outcome measure. It could be helpful to offer more scenarios in the future
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that address social comparison specifically (and likewise for other outcomes with unstable
effects, such as FOMO).

Finally, though the focus of PRISM was on reappraisal and not on other coping strategies,
a future iteration of PRISM might promote a broader range of strategies, such as seeking support,
taking social media “breaks,” engaging in other healthy distractions, etc. These adaptations
would provide the user with greater choice and autonomy, which would be beneficial because
not every situation calls for reappraisal. Finally, given that internal consistency was subpar for
some of the AIBQ’s interpretation bias subscales, it would be useful to test effects with a more
reliable measure of negative self-focused social media cognitions (though, to our knowledge, a
new one would need to be developed).

In this randomized controlled trial, PRISM was shown to be more acceptable and
efficacious in shifting online and offline interpretation bias compared with a closely matched
control condition. This suggests that reappraisal can effectively reduce interpretation bias, a
modifiable risk factor for problematic social media use and social interactions more broadly, in a
brief, self-administered format. Though this is a first test of PRISM, results align with prior
studies that have found single-session interventions to benefit a broad range of psychological

difficulties.
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Tables

Table 1. Demographic Characteristics for Phase 1A Participants (N = 20)

Age — M (SD) 19.1 (1.15)
Sex Assigned at Birth — n (%)
Female 17 (85%)
Male 3 (15%)
Intersex 0 (0%)
Gender — n (%)
Female 16 (80%)
Male 3 (15%)
Transgender 0 (0%)
Nonbinary 1 (5%)
Race — n (%)
American Indian or Alaska Native 0 (0%)
Asian 4 (20%)
Black or African American 0 (0%)
Multiracial 4 (20%)
Native Hawaiian or Other Pacific Islander 0 (0%)
White 12 (60%)
Ethnicity — n (%)
Not Hispanic/Latinx 16 (80%)
Hispanic/Latinx 4 (20%)
Sexual Orientation — n (%)
Asexual 0 (0%)
Bisexual 1 (5%)
Gay/lesbian 0 (0%)
Heterosexual/straight 18 (90%)
Pansexual 0 (0%)
Other (write-in) 1 (5%)
Annual Household Income — 7 (%)
Below $25,000 1 (5%)
$25,000 - $49,999 0 (0%)
$50,000 - $74,999 0 (0%)
$75,000 - $149,999 4 (20%)
Above $150,000 11 (55%)
Unknown 4 (20%)
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Table 2. Demographic Characteristics for Phase 1B Participants (N = 17)

Age — M (SD) 19.5 (1.23)
Sex Assigned at Birth — n (%)
Female 12 (70.6%)
Male 5(29.4%)
Intersex 0 (0%)
Gender — n (%)
Female 12 (70.6%)
Male 5(29.4%)
Transgender 0 (0%)
Nonbinary 0 (0%)
Race — n (%)
American Indian or Alaska Native 0 (0%)
Asian 4 (23.5%)
Black or African American 2 (11.7%)
Multiracial 1 (5.9%)
Native Hawaiian or Other Pacific Islander 0 (0%)
White 9 (52.9%)
Ethnicity — n (%)
Not Hispanic/Latinx 17 (100%)
Hispanic/Latinx 0 (0%)
Sexual Orientation — 7 (%)
Asexual 0 (0%)
Bisexual 4 (23.5%)
Gay/lesbian 2 (11.8%)
Heterosexual/straight 11 (64.7%)
Pansexual 0 (0%)
Other (write-in) 0 (0%)
Annual Household Income — 7 (%)
Below $25,000 1 (5.9%)
$25,000 - $49,999 1 (5.9%)
$50,000 - $74,999 1 (5.9%)
$75,000 - $149,999 4 (23.5%)
Above $150,000 10 (58.8%)
Unknown 0 (0%)
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Table 3. Phase 1B Acceptability Ratings

Statement M (SD) Range
Enjoy 3.00 (.67) 2-4
Understood 3.80 (.42) 3-4
Easy to use 3.60 (.70) 2-4
Tried hardest 3.30 (.67) 2-4
Helpful 2.90 (.88) 2-4
Recommend to a friend 2.30 (1.57) 0-4
Agree with message 3.70 (.48) 3-4
Think more flexibly — self 2.90 (.74) 2-4
Fewer negative interpretations — self 2.80 (.63) 1-3
More positive interpretations — self 2.80 (.63) 2-4
Think more flexibly — others 2.90 (.74) 2-4
Fewer negative interpretations — others 3.00 (.67) 2-4
More positive interpretations — others 2.90 (.74) 2-4
Full scale 39.90 (4.63) 36-50




Table 4. Demographic Characteristics for Phase 2 Intent-to-Treat Sample (N = 165)

Demographic characteristic

PRISM (n = 81)

Control (n = 84)

Overall (N =165)

Age — M (SD) 18.9 (.96) 18.7 (.97) 18.8 (.97)
Sex Assigned at Birth — n (%)
Female 68 (84.0%) 69 (82.1%) 137 (83.0%)
Male 13 (16.0%) 15 (17.9%) 28 (17.0%)
Intersex 0 (0%) 0 (0%) 0 (0%)
Gender — n (%)
Female 65 (80.2%) 68 (81.0%) 133 (80.6%)
Male 13 (16.0%) 14 (16.7%) 27 (16.4%)
Transgender 0 (0%) 0 (0%) 0 (0%)
Nonbinary 3 (3.7%) 2 (2.4%) 5(3.0%)
Race —n (%)
American Indian or Alaska Native 1 (1.2%) 0 (0%) 1 (.61%)
Asian 16 (19.8%) 18 (21.4%) 34 (20.6%)
Black or African American 6 (7.4%) 4 (4.8%) 10 (6.06%)
Multiracial 11 (13.6%) 8 (9.5%) 19 (11.5%)
Native Hawaiian or Other Pacific Islander 0 (0%) 0 (0%) 0 (0%)
White 45 (55.6%) 52 (61.9%) 97 (58.8%)
Other (write-in) 1(1.2%) 2 (2.4%) 3 (1.8%)
Prefer not to respond 1 (1.2%) 0 (0%) 1 (.61%)
Ethnicity — n (%)
Not Hispanic/Latinx 72 (88.9%) 77 (91.7%) 149 (90.3%)
Hispanic/Latinx 9 (11.1%) 7 (8.3%) 16 (9.7%)
Sexual Orientation* — n (%)
Asexual 4 (4.9%) 2 (2.4%) 6 (3.6%)
Bisexual 16 (19.8%) 12 (14.3%) 28 (17.0%)
Gay/lesbian 2 (2.5%) 4 (4.8%) 6 (3.6%)
Heterosexual/straight 58 (71.6%) 61 (72.6%) 119 (72.1%)
Pansexual 1 (1.2%) 1(1.2%) 2 (1.2%)
Other (write-in) 0 (0%) 1 (1.2%) 1(.61%)
Prefer not to respond 2 (2.5%) 5 (6.0%) 7 (4.2%)
Annual Household Income — n (%)
Below $25,000 3 (3.7%) 1 (1.2%) 4 (2.4%)
$25,000 - $49,999 3 (3.7%) 2 (2.4%) 5(3.0%)
$50,000 - $74,999 3 (3.7%) 4 (4.8%) 7 (4.2%)
$75,000 - $149,999 13 (16.0%) 22 (26.2%) 35 (21.2%)
Above $150,000 39 (48.1%) 35 (41.7%) 74 (44.8%)
Unknown 14 (17.3%) 18 (21.4%) 32 (19.4%)
Prefer not to respond 6 (7.4%) 2 (2.4%) 8 (4.8%)

Note. *Percentages can exceed 100% as participants could select more than one response option.
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Table 5. Phase 2 Acceptability Ratings

PRISM Control
Statement Post-intervention Follow-up Post-intervention ~ Follow-up
M (SD) M (SD) M (SD) M (SD)
Enjoy 2.87(0.78) 2.95(0.73) 2.63 (0.83) 2.56 (0.87)
Understood 3.65 (0.62) 3.70 (0.55) 3.51(0.63) 3.44 (0.73)
Easy to use 3.67 (0.68) 3.85(0.44) 3.74 (0.44) 3.56 (0.65)
Tried hardest 3.29 (0.79) 3.39 (0.70) 3.38 (0.67) 3.25(0.91)
Helpful 3.29 (0.88) 3.14 (0.86) 2.88 (1.02) 2.63 (1.03)
Recommend to a friend 2.99 (1.13) 2.82(1.02) 2.25(1.19) 2.11 (1.28)
Agree with message 3.71 (0.67) 3.74 (0.47) 2.99 (0.89) 3.11 (0.86)
Think more flexibly — self 3.03 (0.95) 3.20 (0.77) 2.50 (1.10) 2.70 (1.14)
Fewer negative interpretations — self 2.85(0.99) 3.18 (0.84) 2.35(1.04) 2.52 (1.08)
More positive interpretations — self 3.04 (0.93) 3.26 (0.79) 2.40 (1.12) 2.59 (0.96)
Think more flexibly — others 3.14 (0.75) 3.20 (0.81) 2.61 (1.01) 2.67 (1.00)
Fewer negative interpretations — others  3.04 (0.76) 3.15(0.81) 2.44 (0.96) 2.59 (0.94)
More positive interpretations — others 3.08 (0.82) 3.14 (0.80) 2.50 (1.02) 2.62 (0.97)
Full scale 41.64 (7.42) 42.71 (7.04) 36.30 (8.74) 36.47 (9.37)

Note. For PRISM, n = 78 post intervention and n = 66 at follow-up. For Control Condition, n = 84 post intervention and n = 73 at follow-up.



Table 6. Perceived Effectiveness Ratings at Post-Intervention and Two-Week Follow-Up

PRISM Control
Rating Post-intervention Follow-up Post-intervention  Follow-up
n (%) n (%) n (%) n (%)
Much more effectively 9 (11.5%) 6 (9.1%) 1 (1.2%) 5 (6.8%)
Somewhat more effectively 54 (69.2%) 53 (80.3%) 37 (44.0%) 33 (45.2%)
Neutral, neither more nor less effectively 13 (16.7%) 7 (10.6%) 45 (53.6%) 33 (45.2%)
Somewhat less effectively 1 (1.3%) 0 (0%) 1 (1.2%) 1 (1.4%)
Much less effectively 1 (1.3%) 0 (0%) 0 (0%) 1 (1.4%)

Note. For PRISM, n = 78 post intervention and n = 66 at follow-up. For Control Condition, n = 84 post intervention and n = 73 at follow-up.
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Table 7. Target Engagement Skill Endorsement at Two-Week Follow-Up

Skill domain PRISM Control

n (%) n (%)
Notice one’s own negative thoughts triggered by social media (PRISM skill)
Never 2 (3.0%) 2 (2.7%)
Rarely 14 (21.2%) 13 (19.7%)
Sometimes 30 (45.5%) 27 (37.0%)
Often 16 (24.2%) 30 (41.1%)
Always 4 (6.1%) 1 (1.4%)
Reappraisal tied to one’s own negative social media thoughts (PRISM skill)
Never 2 (3.0%) 2 (2.7%)
Rarely 8 (12.1%) 14 (19.2%)
Sometimes 30 (45.5%) 36 (39.3%)
Often 21 (31.8%) 21 (28.8%)
Always 5(7.6%) 0 (0%)
Reappraisal tied to others’ hypothetical negative social media thoughts (PRISM skill)
Never 3 (4.5%) 7 (9.6%)
Rarely 11 (16.7%) 19 (26.0%)
Sometimes 30 (45.5%) 23 (31.5%)
Often 17 (25.8%) 22 (30.1%)
Always 5 (7.6%) 2 (2.7%)
Think about technical aspects of social media (Control Condition skill)
Never 4 (6.1%) 3 (4.1%)
Rarely 13 (19.7%) 16 (21.9%)
Sometimes 26 (39.4%) 38 (52.0%)
Often 20 (30.3%) 11 (15.1%)
Always 3 (4.5%) 5 (6.8%)
Discuss technical aspects of social media with others (Control Condition skill)
Never 14 (21.2%) 22 (30.1%)
Rarely 29 (43.9%) 22 (30.1%)
Sometimes 17 (25.8%) 21 (28.8%)
Often 4 (6.1%) 7 (9.6%)
Always 2 (3.0%) 1 (1.4%)

Note. For PRISM, n = 66. For Control Condition, n = 73.
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Table 8. Spearman Correlations Among Target Engagement Skills at Two-Week Follow-up

Target Engagement Skill I. 2. 3. 4.

PRISM condition 1. Notice one’s own negative thoughts  — — — —
2. Reappraisal tied to one’s own thoughts .44*** — —
3. Reappraisal tied to others’ thoughts 24%* R —
Control condition 4. Think about technical aspects .09 24 23k —

5. Discuss technical aspects A1 A1 J7HE A4k

Note. Results are bolded when significant. *p < .05; **p < .01; ***p <.001.
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Table 9. Means and Standard Deviations for Study Outcomes Across Timepoints

PRISM Control
Measure Baseline Post-intervention ~ Follow-up Baseline Post-intervention ~ Follow-up
AIBQ Online Negative 11.64 (3.14) 9.73 (3.58) 9.76 (3.26) 11.36 (3.01) 11.17 (2.81) 11.08 (3.00)
AIBQ Online Positive 14.27 (2.34) 15.33 (2.67) 15.68 (2.71) 14.21 (2.56) 14.43 (2.80) 14.84 (2.98)
AIBQ Offline Negative 14.97 (3.07) 11.91 (3.98) 12.30 (3.26) 14.39 (2.65) 14.29 (3.08) 14.11 (3.38)
AIBQ Offline Positive 10.14 (2.48) 11.78 (3.22) 11.62 (2.75) 9.87 (2.32) 10.18 (2.40) 10.99 (2.57)
BFNE 31.82 (7.10) - 29.01 (7.59) 31.95 (4.94) - 30.56 (5.78)
FOMO 31.24 (7.97) — 28.30 (7.33) 31.38 (6.58) — 30.81 (6.99)
PHQ-4 Anxiety 3.21 (1.65) — 2.47 (1.69) 3.27 (1.81) — 2.60 (1.89)
PHQ-4 Depression 1.72 (1.76) — 1.29 (1.55) 1.74 (1.61) - 1.78 (1.84)
INCOM 10.92 (2.69) — 10.36 (2.51) 10.65 (2.26) — 10.64 (2.02)

Note. For PRISM, n = 78 at baseline/post intervention and n = 66 at follow-up. For Control Condition, n = 84 at baseline/post intervention and n =
73 at follow-up. AIBQ = Adolescents’ Interpretation and Belief Questionnaire. BFNE = Brief Fear of Negative Evaluation Scale. FOMO = Fear of

Missing Out Scale. PHQ-4 = Patient Health Questionnaire for Anxiety and Depression (four-item version). INCOM = lowa-Netherlands
Comparison Orientation Measure.
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Table 10. Pearson Correlations Among Study Variables at Baseline and Two-Week Follow-Up

Timepoint ~ Variable 1. 2. 3. 4. 5. 6. 7. 8.

Baseline 1. AIBQ Online Negative — — — — — — — —
2. AIBQ Online Positive -.11 — — — — — — —
3. AIBQ Offline Negative STEEE 02 — — — — — —
4. AIBQ Offline Positive -.16* 23 - 24%* — — — — —
5. BFNE 28%**F 07 AFFE L DoFEE — —
6. FOMO J33FE 209 4%k 07 SqxEE — —
7. PHQ-4 Anxiety 20% -.03 24%* -.03 L I T —
8. PHQ-4 Depression A1 -.04 A1 -.04 27FFE O JOHEE QOFFE
9. INCOM 5% .03 24%* -.01 J38FxE 4% Hk* 13 -.01

Follow-up 1. AIBQ Online Negative — — — — — — — —
2. AIBQ Online Positive -.12 — — — — — — —
3. AIBQ Offline Negative 63*FE 05 — — — — —
4. AIBQ Offline Positive -.00 J33FEE o 18* — — — — —
5. BFNE 28%FxF 14 SoFEE L 21* — — — —
6. FOMO 39k _ 15 A0*xFx - 13 S4xEx — —
7. PHQ-4 Anxiety .16 - .06 20%xk .07 A3FEE F4Ak —
8. PHQ-4 Depression .06 -.09 A5 -.12 J30FHEk - QREAE phHk*
9. INCOM 15 .03 27%* .07 2%k A4k 14 .07

Note. N =162 at baseline and N = 139 at follow-up.

Results are bolded when significant. *p < .05; **p <.01; ***p <.001.

AIBQ = Adolescents’ Interpretation and Belief Questionnaire. BFNE = Brief Fear of Negative Evaluation Scale. FOMO = Fear of Missing Out
Scale. PHQ-4 = Patient Health Questionnaire for Anxiety and Depression (four-item version). INCOM = lowa-Netherlands Comparison

Orientation Measure.
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Table 11. Interpretation Bias Outcomes at Post-Intervention (Influential Cases Retained)

Variable Name B (SE) t p 100 (SD) R2Mm (R2C)
Online negative interpretation bias .68 (.82) .05 (.72)
Timepoint (vs. baseline)
Post-intervention -0.06 (.08) -0.73 468
Condition (vs. control)
PRISM 0.09 (.15) 0.58 566
Post-intervention x PRISM -0.54 (.12) -456 <.001
Online positive interpretation bias .64 (.80) .03 (.67)
Timepoint (vs. baseline)
Post-intervention 0.08 (.09) 0.91 363
Condition (vs. control)
PRISM 0.02 (.16) 0.13 .893
Post-intervention x PRISM 0.32 (.13) 2.51 013
Offline negative interpretation bias .62 (.79) A1 (.73)
Timepoint (vs. baseline)
Post-intervention -0.03(.08) -0.39 .696
Condition (vs. control)
PRISM 0.17 (.15) 1.15 252
Post-intervention x PRISM -0.87(12) -749 <.001
Offline positive interpretation bias .66 (.81) .08 (.73)
Timepoint (vs. baseline)
Post-intervention 0.11 (.08) 1.42 159
Condition (vs. control)
PRISM 0.10 (.15) 0.66 510
Post-intervention x PRISM 0.49 (.12) 4.23 <.001

Note. N =162. B = standardized beta estimate. SE = standard error. Post-intervention= immediately post-
intervention.

R2M refers to the amount of variance that can be attributed to fixed effects. R2C refers to the amount of
variance that can be attributed to random effects.
Results are bolded when significant at the p < .05 level.
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Table 12. Interpretation Bias Outcomes at Post-Intervention (Influential Cases Removed)

Variable Name B (SE) t p 100 (SD)  R2M (R2(C)
Online negative interpretation bias (n = 159) .64 (.80) .06 (.76)
Timepoint (vs. baseline)
Post-intervention -0.06 (.07) -0.82 416
Condition (vs. control)
PRISM 0.02 (.15) 0.12 906
Post-intervention x PRISM -0.53 (.11) -4.97 <.001
Online positive interpretation bias (n = 156) .65 (.81) .03 (.74)
Timepoint (vs. baseline)
Post-intervention 0.10 (.08) 1.28 203
Condition (vs. control)
PRISM -0.00 (.15) -0.01 .989
Post-intervention x PRISM 0.30 (.11) 2.73 007
Oftline negative interpretation bias (n = 154) 59 (\77) 12 (.79)
Timepoint (vs. baseline)
Post-intervention -0.04 (.07) -0.65 520
Condition (vs. control)
PRISM 0.14 (.14) 0.96 337
Post-intervention X PRISM -0.82(.10) -8.40 <.001
Oftline positive interpretation bias (n = 157) .66 (.81) .07 (.78)
Timepoint (vs. baseline)
Post-intervention 0.09 (.07) 1.32 .190
Condition (vs. control)
PRISM 0.10 (.15) 0.69 491
Post-intervention x PRISM 0.45 (.10) 435 <.001

Note. B = standardized beta estimate. SE = standard error. Post-intervention = immediately post-

intervention.

R2M refers to the amount of variance that can be attributed to fixed effects. R2C refers to the amount of

variance that can be attributed to random effects.
Results are bolded when significant at the p < .05 level.
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Table 13. Interpretation Bias Outcomes at Two-Week Follow-Up (Influential Cases Retained)

Variable Name B (SE) t p w00 (SD) R2M (R2()
Online negative interpretation bias .67 (.82) .05 (.72)
Timepoint (vs. baseline)
Post-intervention -0.06 (.08) -0.72 471
Follow-up -0.06(.09) -0.72 471
Condition (vs. control)
PRISM 0.09 (.15) 0.58 566
Post-intervention x PRISM -0.54(12) -453 <.001
Follow-up x PRISM -0.51(13) -4.04 <.001
Online positive interpretation bias .58 (.76) .04 (.62)
Timepoint (vs. baseline)
Post-intervention 0.08 (.10) 0.83 406
Follow-up 0.19 (.10) 1.85 .065
Condition (vs. control)
PRISM 0.02 (.15) 0.13 .896
Post-intervention X PRISM 0.31 (.14) 2.29 023
Follow-up x PRISM 0.36 (.14) 2.48 014
Oftline negative interpretation bias .61 (.78) A1 (71)
Timepoint (vs. baseline)
Post-intervention -0.03(.08) -0.38 707
Follow-up -0.04(.09) -049 .623
Condition (vs. control)
PRISM 0.17 (.15) 1.14 257
Post-intervention X PRISM -0.86 (.12) -7.20 <.001
Follow-up x PRISM -0.71 (.13) -555 <.001
Offline positive interpretation bias .62 (.79) .08 (.69)
Timepoint (vs. baseline)
Post-intervention 0.11 (.09) 1.30 195
Follow-up 0.32 (.09) 3.47 .001
Condition (vs. control)
PRISM 0.10 (.15) 0.66 513
Post-intervention x PRISM 0.49 (.13) 3.8 <.001
Follow-up x PRISM 0.27 (.13) 2.00 047

Note. N =139. B = standardized beta estimate. SE = standard error. Post-intervention = immediately post-
intervention. Follow-up = two-week follow-up.

R2M refers to the amount of variance that can be attributed to fixed effects. R2C refers to the amount of
variance that can be attributed to random effects.
Results are bolded when significant at the p < .05 level.
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Table 14. Interpretation Bias Outcomes at Two-Week Follow-Up (Influential Cases Removed)

Variable Name B (SE) t P w00 (SD) R2M (R2()
Online negative interpretation bias (n = 158) .61 (.78) .07 (.73)
Timepoint (vs. baseline)
Post-intervention -0.06 (.08) -0.77 440
Follow-up -0.06 (.08) -0.77 441
Condition (vs. control)
PRISM 0.01 (.15) 0.05 964
Post-intervention X PRISM -053(11) -4.73 001
Follow-up x PRISM -0.54 (.12) -4.51 001
Online positive interpretation bias (n = 153) 55 (.74) .04 (.69)
Timepoint (vs. baseline)
Post-intervention 0.11 (.08) 1.36 176
Follow-up 0.18 (.09) 2.11 036
Condition (vs. control)
PRISM 0.02 (.15) 0.15 .883
Post-intervention x PRISM 0.25 (.12) 2.17 031
Follow-up x PRISM 0.34 (.12) 2.72 007
Offline negative interpretation bias (n = 156) 53 (.73) A1 (.72)
Timepoint (vs. baseline)
Post-intervention -0.00 (.08) -0.05 963
Follow-up 0.00 (.08) 0.01 995
Condition (vs. control)
PRISM 0.18 (.14) 1.26 208
Post-intervention X PRISM -0.83(11) -7.44 001
Follow-up x PRISM -0.74 (.12) -6.21 001
Offline positive interpretation bias (n = 156) .65 (.80) .08 (.75)
Timepoint (vs. baseline)
Post-intervention 0.12 (.08) 1.57 118
Follow-up 0.40 (.08) 4.92 .001
Condition (vs. control)
PRISM 0.12 (.15) 0.80 423
Post-intervention X PRISM 0.42 (.11) 3.71 001
Follow-up x PRISM 0.25 (.12) 2.10 036

Note. B = standardized beta estimate. SE = standard error. Post-intervention = immediately post-

intervention. Follow-up = two-week follow-up.

R2M refers to the amount of variance that can be attributed to fixed effects. R2C refers to the amount of

variance that can be attributed to random effects.
Results are bolded when significant at the p < .05 level.
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Table 15. Other Secondary Outcomes at Two-Week Follow-Up (Influential Cases Retained)

Variable Name B (SE) t )4 100 (SD)  R2M (R2C)
Fear of negative evaluation .63 (.79) .03 (.66)
Timepoint (vs. baseline)
Follow-up -0.20 (.10) -2.10 037
Condition (vs. control)
PRISM -0.02 (.15) -0.14 .889
Follow-up x PRISM -0.24 (.14) -1.72 .088
Fear of missing out .63 (.79) .02 (.65)
Timepoint (vs. baseline)
Follow-up - 0.09 (.10) -0.96 341
Condition (vs. control)
PRISM -0.02 (.16) -0.12 904
Follow-up x PRISM -0.29 (.14) -2.07 040
Anxiety .61 (.78) .04 (.65)
Timepoint (vs. baseline)
Follow-up -0.38 (.10) -3.95 001
Condition (vs. control)
PRISM -0.04 (.16) -0.25 .804
Follow-up x PRISM -0.02 (.14) -0.17 .869
Depression .66 (.81) .01 (.67)
Timepoint (vs. baseline)
Follow-up 0.04 (.10) 0.43 671
Condition (vs. control)
PRISM -0.01 (.16) -0.08 .940
Follow-up x PRISM -0.27 (.14) -1.94 .054
Social comparison orientation .57 (.76) .01 (.57)
Timepoint (vs. baseline)
Follow-up -0.03 (.11) -0.31 754
Condition (vs. control)
PRISM 0.11 (.16) 0.70 485
Follow-up x PRISM -0.19 (.16) -1.22 225

Note. N =139. B = standardized beta estimate. SE = standard error. Follow-up = two-week follow-up.

R2M refers to the amount of variance that can be attributed to fixed effects. R2C refers to the amount of

variance that can be attributed to random effects.
Results are bolded when significant at the p < .05 level.
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Table 16. Other Secondary Outcomes at Two-Week Follow-Up (Influential Cases Removed)

Variable Name B (SE) t p 100 (SD)  R2M (R2()
Fear of negative evaluation (n = 156) 53 (.73) .04 (.70)
Timepoint (vs. baseline)
Follow-up - 0.09 (.08) -1.03 303
Condition (vs. control)
PRISM 0.11 (.14) 0.79 429
Follow-up x PRISM -0.39 (.12) -3.27 .001
Fear of missing out (n = 157) .68 (.83) .02 (.77)
Timepoint (vs. baseline)
Follow-up - 0.05 (.08) -0.71 478
Condition (vs. control)
PRISM -0.11 (.15) -0.76 450
Follow-up x PRISM -0.21 (.11) -1.87 .064
Anxiety (n=161) .63 (.80) .04 (.67)
Timepoint (vs. baseline)
Follow-up -0.35(.09) - 3.67 .001
Condition (vs. control)
PRISM -0.02 (.15) -0.13 .897
Follow-up x PRISM -0.06 (.14) -0.46 .643
Depression (n = 153) .70 (.84) .01 (.79)
Timepoint (vs. baseline)
Follow-up 0.05 (.07) 0.72 475
Condition (vs. control)
PRISM -0.08 (.15) -0.54 .589
Follow-up x PRISM -0.21 (.11) - 1.96 .053
Social comparison orientation (n = 153) 43 (.66) .02 (.58)
Timepoint (vs. baseline)
Follow-up -0.02 (.09) -0.23 .822
Condition (vs. control)
PRISM 0.29 (.14) 2.03 044
Follow-up x PRISM -0.22 (.14) - 1.54 126

Note. B = standardized beta estimate. SE = standard error. Follow-up = two-week follow-up.

R2M refers to the amount of variance that can be attributed to fixed effects. R2C refers to the amount of

variance that can be attributed to random effects.
Results are bolded when significant at the p < .05 level.
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Table 17. Summary of Phase 2 Qualitative Feedback on PRISM

Theme Examples of positive feedback Examples of critical feedback
(“What did you like about the program?) (“What would you change about the program?”)
Length "I think it is the perfect length for getting the point  “I think that it could’ve been shorter”
across while not being too tedious.”
“I would make it longer, and go into more examples”
“I like that the program was short and to the
point.”
Delivery  “It was very easy to use and displayed information “I think the teaching about thought flexibility could have
and in an absorbable manner.” been in video form and that way it would have been more
visual interesting.”
format “I like that each “slide” is not too packed with text
and images. This makes it easy to read and not “The graphics/stock photos were a little boring so maybe
overwhelming.” add more pretty drawings like the ones for the giving
advice section and add some color and alternative fonts to
“I loved the artwork that went along with some of  the survey”
the readings.”
“The stock pictures really took me out of reality; if you
“I liked that it was interactive and we were able to  made this a "real" program, maybe you could source
think through experiences because it makes it pictures from real students at UVA?.”
easier to apply them in real life situations”
Content  “I liked how easy the program was to understand  “The program to me seemed to be tailored to female-
and and included a lot of real life, common examples.  identifying people in regards to many of its examples. I
personal It was very relatable to my everyday life, so it was  think it could include examples or information that is more
relevance easy to answer the questions related to my tailored to men too. I also thought there were many more

experiences. Some of the statements might have
sounded a little obvious, but they're important
ones to remember, and I definitely needed a
reminder.”

“I liked that the program used really relatable
examples from actual college students.”

topics related to social media use, like body image, that
could have been talked about.”

“Mention comparing physical and financial insecurities
that can come up from looking at social media - especially
for girls comparing their looks/bodies”
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“I already knew a lot of this stuff, but it explained
it in a more holistic way, which made it more
relatable and easier to follow. I definitely want to
practice this.”

“The program should include a topic about romantic
relationships. A significant source of distress for many
people on social media is that they are frequently exposed
to romantic relationships, even if they have little
involvement in these kinds of relationships in their
personal lives.”

Misc.

“I liked how it did not completely bash social
media, and instead made efforts to use it more
mindfully”

“I enjoyed that the program provided a more
positive way to approach social media use, rather
than preaching abstinence from all social media
platforms. I think that approach, while probably
beneficial for our mental health, may not be
realistic.”

“I liked that it was more straightforward and you
could practice giving advice from an outside
perspective”

“The scenarios where we provided advice were
helpful because it allowed me to examine thoughts
I've had in the past in a more objective manner”

“I like how it gave you tips and specific examples.
I also like how you got to choose what you
struggle with and it helped you with that
problem.”

“I liked that there was a disclaimer about
harassment along with a multitude of resources
listed.”

“It felt as though the information provided was general
information that most think of.”

“Some of the feedback/information was common sense
and felt like stuff I knew already. I would add statistics and
other forms of evidence to prove your points further.”

“I’d make it feel less individualistic and more focused on
how social media affects college students as a student
whole.”

“I would not include giving advice to people.”

“I would add in more options for things the student would
like to work on regarding social media.”

“I think it could have... validated that sometimes there is
some reality to those negative thoughts (i.e. my friend is
more popular than me) and that even if they are valid it
shouldn't affect self-worth. I feel like it was too focused on
pointing out that most of the time those thoughts are
irrational, but as someone who struggles with constantly
thinking about the worst case scenario it's much more
helpful for me to be told that even if it's true, I'll be okay,
vs. being told to think positively.”




Table 18. Summary of Phase 2 Outcomes

Post- Two-Week Post- Two-Week
Treatment  Follow-Up Treatment Follow-Up
(Outliers (Outliers (Outliers (Outliers
Benchmark Target Included) Included) Excluded) Excluded)
Acceptability
Program Feedback Scale \ \ N/A N/A
Perceived Effectiveness N v N/A N/A
Target Engagement
PRISM Skills
Notice one’s own N/A X N/A N/A
negative thoughts
Reappraisal tied to N/A X N/A N/A
one’s own thoughts
Reappraisal tied to N/A X N/A N/A
others’ thoughts
Control Condition Skills
Think about technical aspects N/A X N/A N/A
Discuss technical aspects N/A X N/A N/A
Intervention Qutcomes
Primary Intervention Qutcomes
Online Negative Bias N ~ o o
Online Positive Bias \ \ v \
Secondary Intervention Qutcomes
Offline Negative Bias \ v \ \
Offline Positive Bias \ \ o \
Fear of Negative Evaluation N/A X N/A N
Fear of Missing Out N/A v N/A X
Anxiety Symptoms N/A X N/A X
Depression Symptoms N/A X N/A X
Social Comparison Orientation N/A X N/A X
Time Spent on Social Media N/A ~ N/A N/A

Note. A checkmark indicates that PRISM outperformed the control condition on the benchmark target as
expected. An “X” indicates that PRISM and control condition participants did not significantly differ on
the benchmark target. Intervention outcomes only reflect interaction effects and not main effects.

“N/A” indicates that the benchmark target was not assessed at that timepoint.
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Figure 1. CONSORT Diagram for Phase 2

Allocation

Follow up

Figures

Eligible participants who were invited to
participate (N = 220)

Allocated to PRISM
(n=110)

Completed PRISM
(n="178)

Did not complete
PRISM (n =32)

Allocated to control
condition (n = 110)

Completed control
condition (n = 84)

Did not complete control
condition (n = 26)

Immediate outcomes
analyzed (n = 78)

Immediate outcomes
analyzed (n = 84)

Did not complete two-
week follow-up
surveys (n = 12)

Did not complete two-
week follow-up
surveys (n =11)

Two-week follow up
data analyzed (n = 66)

Two-week follow up
data analyzed (n = 73)
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Figure 2. Interpretation Bias Outcomes (Influential Cases Retained)
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Figure 3. Interpretation Bias Outcomes (Influential Cases Removed)
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Figure 4. Other Secondary Outcomes (Influential Cases Retained)
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Figure 5. Other Secondary Outcomes (Influential Cases Removed)

BFNE Score

PHQ-4 Anxiety Score

INCOM Score

36
34
32
30
28
26

12

11

10

Fear of Negative Evaluation
*

Baseline Two-week follow-up

Anxiety Symptoms

—_—

Baseline Two-week follow-up
Social Comparison Orientation

___‘__—‘—‘—-___—‘—-.

Baseline Two-week follow-up

36

34
8
W 32
g 30
8 28

26

PHQ-4 Depression Score
]

Fear of Missing Out

\

Baseline Two-week follow-up

Depression Symptoms

Condition

—— Control

== PRISM

Baseline Two-week follow-up

Notes. The figures above show significant effects that occurred in the context of an interaction. In the figures above,

outliers were removed.
*p < .05; ¥*p <.01; ***p < .001.

117



Appendix A. Eligibility Screening Form

1. Do you have a personal social media account?

a. Yes
b. No
2. Do you have regular access to the internet and to a computer or smartphone?
a. Yes
b. No

3. Thinking about the social media platforms you use, combined... About how often do you

visit or use social media platforms such as Instagram, Snapchat, TikTok, Facebook, etc.?
a. Several times a day

About once a day

A few times a week

Every few weeks

Less than every few weeks

Not applicable/don’t use social media

e o o

4. Social media can bring up negative feelings across many different kinds of situations. For
example, some content on social media can trigger people to be self-critical about their
body image or feel hopeless about politics/current events.

For this research study, we are specifically interested in situations where social media
content triggers thoughts and feelings related to comparing yourself to others and/or not
being liked or wanted by others. Some examples include thoughts that others are more
successful than you, judging you, or don’t want to include you.

How bothered are you by seeing content that triggers your thoughts and feelings related
to comparing yourself to others and/or not being liked or wanted by others on social
media platforms such as Instagram, Snapchat, TikTok, Facebook, etc.?
o Very unbothered
Somewhat unbothered
Neutral
Somewhat bothered
Very bothered
Not applicable/don’t use social media

0O O O O O

For Phase 2 only:

5. How much motivation do you have to change the way you think about social media
content that triggers thoughts and feelings related to comparing yourself to others and/or
not being liked or wanted by others?

o No motivation
o Low motivation
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o Some motivation
o High motivation
o Extreme motivation

6. Which social media platform do you use the most intensely?
o Instagram

Snapchat

Facebook

TikTok

Twitter

Another platform:

o O O O O
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Appendix B. Examples of Content related to Thinking Flexibly on PRISM

Thinking flexibly involves three main steps:

1. Recognize you are having a negative thought.

2. Question or challenge that negative thought. For example, you
may ask yourself, “Are there other ways of thinking about this?”

3. Practice! It can take a while to get into the habit of thinking
flexibly.

Now that we’ve covered some situations where thinking flexibly might
help, let’s practice!

Please choose three areas you want to work on now:

Number of likes and

Instagram birthday posts Coriments

Big group photos

Messing up your feed's

: Losing followers Seeing others' successes
aesthetic
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LIAM

"l was scrolling through Instagram last night, and | saw a picture of my friend hanging out at a party with a

bunch of people | don't know.

| must be doing something wrong because | don't have that many friends."

What's another way of thinking about the situation
that you might suggest to Liam?

Before we end, we want to share some advice we heard from other
college students:

Try to remember that...

« Most things that people post on social media are performative

« Pictures just capture one moment in time, and the pictures people
post are ones where it appears that they are at their best

- It's okay to have bad days and not be able to think positively, but just
try your best to reframe your state of mind about social media before
going on
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Appendix C. Reminder Emails for Both Study Conditions
Reminder email for PRISM condition
Subject line: Reminder to think flexibly
Hello,
Thank you for taking the time to participate in our social media research study! We hope the
program was thought-provoking and got you reflecting on your social media use.
This is a friendly reminder to practice thinking flexibly. When faced with a negative thought, you
can ask yourself, “Is there another way of thinking about this?” It can also help to consider what
you would say to someone else who is struggling, like you practiced doing during the program.

Keep an eye out in the coming week for the final set of questionnaires from our team!

Thanks very much!
-The PRISM Study Team

Reminder email for Control condition

Subject line: Social media study reminder

Hello,

Thank you for taking the time to participate in our social media research study! We hope the

program was thought-provoking and got you reflecting on your social media use.

This is a friendly reminder to continue thinking about what you like and don’t like about the
technical features of different social media platforms, such as their communication features and
privacy settings. Considering these features can help us make informed decisions about which
platforms to use ourselves and which ones to recommend to others.

Keep an eye out in the coming week for the final set of questionnaires from our team!

Thanks very much!
-The PRISM Study Team
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Appendix D. Supplemental Analyses Exploring the Potential Moderating Role of Baseline
Anxiety and Depression Symptoms

Supplemental analyses were conducted to explore whether baseline anxiety and
depression symptoms moderated changes in those respective symptoms from baseline to two-
week follow-up. There were no formal hypotheses for these analyses, but they were conducted to
better understand the pattern of results observed for these symptoms, including whether results
were influenced by regression to the mean. As mentioned earlier, for anxiety symptoms, there
was a main effect of time but no time-by-condition interaction effect, such that participants in
both PRISM and the control condition showed improvements in anxiety, and for depression
symptoms, there were neither significant effects of time, condition, nor their interaction.

Anxiety symptoms. A linear model was fit to explore whether baseline anxiety
symptoms, study condition, and their interaction predicted change in anxiety symptoms from
baseline to two-week follow-up. There was neither a significant main effect for study condition
(b=.31,SE=.51,t=0.61, p = .546) nor a significant interaction between study condition and
baseline anxiety symptoms (b =-.12, SE = .14, t =- 0.83, p = .410). However, there was a
significant main effect for baseline anxiety symptoms (b = - .29, SE =.09, t=-3.22, p = .002),
suggesting that participants with higher baseline anxiety scores tended to show a decrease in
anxiety over time, which may indicate regression to the mean.

Depression symptoms. A linear model was fit to explore whether baseline depression
symptoms, study condition, and their interaction predicted change in depression symptoms from
baseline to two-week follow-up. There was neither a significant main effect for study condition
(b=-.21,8E=31,t=-0.69, p = .495), nor a significant interaction between study condition
and baseline depression symptoms (b =- .15, SE=.13,t=-1.15, p =.253). However, there was
a significant main effect for baseline depression symptoms (b = - .25, SE=.09,t=-2.73,p =
.007), suggesting that participants with higher baseline depression scores tended to show a
decrease in depression over time, which may indicate regression to the mean.
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