ABSTRACT
EARL, SYDNEY M. A Randomized Controlled Trial: Can a Growth Mindset plus Self-
Compassion Intervention Reduce Internalized Weight Stigma? (Under the direction of Dr. Jeni
L. Burnette).

Internalized weight stigma is notorious for its adverse social, physical, and psychological
consequences and particularly prevalent among those seeking weight loss. We tested the
effectiveness and acceptability of a novel, synergistic mindset intervention, StigmaShift, which
integrates compensatory messaging and self-compassion to reduce internalized weight stigma
while promoting healthy weight management behaviors. Adults (N = 185, Mage = 45 years,
88.8% women, Mpwmr = 31 kg/m?) recently enrolled in a digital weight management program
were randomized to the StigmaShift intervention or active control, both of which were delivered
online in a single session. Contrary to hypotheses, StigmaShift did not produce significantly
greater changes in a growth mindset of weight or self-compassion compared to the active
control. Consequently, there were no significant between-group differences in internalized
weight stigma or healthy weight management behaviors. Despite these null effects, participants
provided valuable feedback for future intervention development. These findings offer broader
insights into understanding mindsets of weight and optimizing mindset intervention
implementation strategies and provide a springboard for refining future iterations of this and

similar interventions.
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Introduction

Weight stigma is widespread, with serious psychological and physiological implications
(Papadopoulos & Brennan, 2015; Puhl & Suh, 2015). Weight stigma encompasses bias,
discrimination, stereotyping, social exclusion, and devaluation based on a person’s weight
(Brewis et al., 2018). Within the past few decades, weight stigma has globalized (Brewis et al.,
2018) and increased by 66% (Andreyeva et al., 2012). Across studies with international and
diverse samples, weight stigma prevalence ranges from 44% to 57% (Puhl & Himmelstein, 2018;
Puhl et al., 202; Prunty et al., 2020). Not only is weight stigma widely spread, but it is also
observed in individuals as early as three years old (Cramer & Steinwert, 1998). This stigma is
perpetuated within interpersonal contexts (e.g., bullying, teasing, microaggressions; Lessard &
Juvonen, 2020; Pearl & Hopkins, 2022) as well as institutional contexts (e.g., news outlets,
governmental agencies, policymakers; Finkelstein et al., 2012; Stanford et al., 2018).

Weight stigma consists of two constructs: experienced weight stigma and internalized
weight stigma. Experienced weight stigma, also enacted or external weight stigma, is the
perception of negative attitudes, prejudice, or inappropriate behavior towards others based on
one’s weight. This includes judgment from doctors due to body weight (Puhl et al., 2021), hiring
discrimination due to size (Agerstrom & Rooth, 2011), negative representations of individuals
with larger bodies in the media (Ata & Thompson, 2010), and stigmatizing health campaigns
(Bristow et al., 2020). Internalized weight stigma, also weight self-stigma, is the internalization
of stereotypes and the belief that they are true for oneself. For example, one may internalize a
stereotype about weight (e.g., “Fat people are lazy”), apply it to oneself (e.g., “I am lazy”), and
further devalue oneself based on the belief (e.g., “I am less attractive than most other people

because of my weight”; Bidstrup et al., 2022; Durso & Latner, 2012).



The effects of both experienced and internalized weight stigma inflict a heavy toll both
on individuals and society at large. On a personal level, weight stigma is a risk factor for
psychological distress, including symptoms of depression and anxiety, as well as body image
dissatisfaction, low self-esteem, and reduced quality of life (Emmer et al., 2019; Wu & Berry,
2017). It can exacerbate unhealthy behaviors such as binge eating and physical activity
avoidance, which can contribute to lifestyle diseases and lead to further weight gain (Groshon &
Pearl, 2023; Mensinger et al., 2016; Ratcliffe & Ellison, 2013; Romano et al., 2021). In broader
societal terms, weight stigma contributes to social discrimination and limits opportunities for
education, employment, and socioeconomic advancement (Brown et al., 2022; Pearl, 2018).
People with obesity experience weight stigma and discrimination from healthcare providers and
are thus less likely to access healthcare services, receive proper treatment, and, as a result, have
poorer health outcomes (Brown et al., 2022). Weight stigma also acts as a barrier to effective
weight loss treatment, as individuals may avoid seeking help due to fear of judgment or
discrimination from healthcare providers (Phelan et al., 2015; Puhl & Suh, 2015). This cycle not
only exacerbates health disparities and psychological distress but also results in increased
healthcare costs and reinforces societal stigma.

In the current work, I focus on internalized weight stigma, which is a distinct predictor of
poor psychological and physiological outcomes, above and beyond experienced weight stigma
(Latner et al., 2014; Pearl & Puhl, 2016) and BMI (O’Brien et al., 2016; Palmeira et al., 2016;
Puhl et al., 2018). Internalized weight stigma is a key mechanism driving the link between
experienced weight stigma and outcomes such as body shame, poor mental health, eating and
physical activity self-efficacy, and quality of life (Bidstrup et al., 2022; Curll & Brown, 2020;

Hayward et al., 2018). Internalized weight stigma is a significant barrier to weight loss and



contributes to maladaptive eating behaviors, exercise avoidance, and greater weight gain
(Bidstrup et al., 2022; Levinson et al., 2024; Pearl et al., 2021; Vartanian & Novak, 2011).
Although both experienced and internalized weight stigma must be addressed, internalized
weight stigma is especially relevant for weight loss-seeking individuals, who are more likely to
report internalized weight stigma and psychological distress about their weight (Carels et al.,
2013; Friedman & Brownell, 1995; Puhl et al., 2017). With nearly half of adults worldwide
having attempted weight loss (Santos et al., 2017), it is critical that weight loss interventions
simultaneously and effectively address internalized weight stigma while promoting successful
health-related behavior change.

Initial research suggests reducing internalized weight stigma among weight loss-seeking
adults may be attainable, but interventions are typically resource-intensive, time-consuming, and
challenging to streamline. For example, a three-month, in-person group-based intervention
focused on acceptance, mindfulness, and compassion (Kg-Free) led to significant improvements
in internalized weight stigma and reductions in body mass index (BMI) among women with
overweight or obesity undergoing clinical weight loss treatment compared to a control group
(Palmeira et al., 2017; Palmeira et al., 2019). Further experimental evidence converges with
these findings. Participants randomized to a one-day, six-hour in-person workshop based on
acceptance and commitment therapy (ACT) reported significantly greater improvements in
stigma and weight loss after three months compared to the control (Lillis et al., 2009).
Importantly, these studies demonstrate that weight stigma can be effectively targeted and
reduced without negatively impacting weight loss achievement, contrary to narratives that imply
stigma is needed to motivate weight loss (Callahan, 2013). These findings corroborate with other

studies demonstrating reduced internalized weight stigma, improved eating behaviors, and



maintained weight loss following similar interventions (Braun et al., 2022; Duarte et al., 2019).
However, many other interventions find minimal, if any, effects (Brenton-Peters et al., 2023;
Pearl et al., 2023).

Furthermore, participants enrolled in internalized weight stigma interventions tend to
have suboptimal engagement and report low intervention usefulness (Braun et al., 2022;
Brenton-Peters et al., 2023). Participating in an internalized weight stigma intervention in
addition to a weight loss program may overburden individuals. In such situations, weight loss-
seeking individuals may be more likely to prioritize their time and energy towards behavior
change and weight loss and overlook addressing internalized weight stigma.

To address these issues, in the current work, I test the efficacy of a theoretically
grounded, growth mindset intervention in conjunction with self-compassion, designed to
simultaneously disrupt internalized weight stigma and support healthy weight management
behaviors among individuals seeking weight loss. This intervention is a single-session, online
program that requires limited resources, but can nonetheless have powerful impacts (e.g.,
Burnette et al., 2023). Furthermore, this intervention may be seamlessly integrated into existing
weight management programs at scale. In the following sections, I first review mindset theory
and interventions, emphasizing key concepts related to growth mindset broadly and in the
context of weight. Next, I integrate compensatory growth mindset research with self-compassion
literature to lay the foundation for a novel, synergistic online intervention. I then outline the
specific hypotheses derived from combining mindset and self-compassion theories, followed by
a detailed description of the robust methodological approach used to test the intervention's
efficacy.

Mindset Theory



Focusing on beliefs provides a powerful lever positioned early in the psychological and
behavioral chain of intentions, actions, and success, as outlined in the Theory of Behavior
Change (Ajzen, 2006). Namely, I draw on a long line of growth mindset research that outlines
how mindsets are powerful meaning-making systems that provide the foundation through which
people interact with the world (Dweck & Legget, 1988). Mindsets, also known as implicit
theory, encompass an individual’s beliefs regarding the malleable (growth) versus static (fixed)
nature of traits, attributes, abilities, emotions, and more (Kyler & Moscicki, 2024). Though
mindset research originated in the context of intelligence (Dweck & Legget, 1988), researchers
have applied the theory in over 140 distinct contexts since 1995 (Kyler & Moscicki, 2024),
including traits such as empathy (Scheumann et al., 2014) and creativity (O’Conner et al., 2013),
abilities such as gaming (Lee et al., 2012) and entrepreneurship (Pollack et al., 2012), and
experiences such as stress (Crum et al., 2013) and failure (Tao et al., 2022). Mindset theory has
also been applied in the context of health broadly (Dohle et al., 2021; Schreiber et al., 2020;
Thomas et al., 2019) as well as to specific health-related domains, including mindsets of exercise
behaviors (Orvidas et al., 2018) and weight (Burnette, 2010; Burnette & Finkel, 2012; Earl et al.,
2024).

Weight Mindsets.

Of relevance to the current work is a mindset of weight, as it predicts internalized stigma,
health-promoting behaviors, and weight-loss success. For example, a stronger growth mindset,
coupled with reduced blame (induced via interventions adapted for stigmatized contexts such as
weight), decreases the risk for eating disorders and stigma-related outcomes (e.g., body shame,
anti-fat prejudice; Burnette et al., 2017). Additionally, a growth mindset of weight predicts

healthy eating (Ehrlinger et al., 2017), buffers against setback-related weight gain (Burnette &



Finkel, 2012), is linked to greater engagement in weight management behaviors (e.g., logging
food, exercising, weighing in; Earl et al., 2024), and predicts weight loss success (Earl et al.,
2024). Considering these links to stigma and health behaviors, I test whether an intervention
designed to foster a stronger growth mindset of weight can help mitigate internalized weight
stigma while promoting engagement in healthy weight management behaviors among individuals
seeking weight loss. Furthermore, I integrate recent work demonstrating the potential for a
synergistic approach to increase the potency of growth mindset interventions. Specifically, I
bolster a mindset approach with self-compassion theory to examine a new intervention,
StigmaShift. Before elaborating on this integration, I first briefly review research on growth
mindset interventions broadly.

Growth Mindset Interventions.

Growth mindset interventions are implemented to bolster goal achievement in a variety of
contexts, including academics, social functioning, and weight management (Burnette et al., 2022;
Burnette & Finkel, 2012). These interventions have been widely tested, often at scale, with many
showing significant, lasting impacts after just one session (e.g., Yeager, 2019). However, recent
work has raised questions about the robustness of these effects due to variations in their strength
and consistency (Burnette et al., 2022; Macnamara & Burgoyne, 2022; Tipton et al., 2022).
While some variability is expected in psychological and behavioral interventions (Rothman &
Sheeran, 2021), these findings have sparked increased interest in using heterogeneity-attuned
methods to better identify when and for whom mindset interventions are most effective (Tipton
et al., 2023; Yeager & Dweck, 2022).

For example, researchers developed the Framework for the Implementation of Mindset

Interventions (FIMI) to enhance consistency and interpretability of mindset interventions. This



framework requires systematic reporting of key intervention implementation components,
including core intervention elements, dose (i.e., duration and frequency), and participant
engagement (Burnette et al., 2022). Detailing such implementation components supports
replication efforts and increases precision in interpreting results. Additionally, there is a growing
focus on adopting more effective implementation strategies to foster a growth mindset. These
include synergistic approaches that target multiple mindsets, such as those related to intelligence
and stress (Yeager et al., 2022), as well as inducing metacognitive strategies to strengthen the
interventions' effects (Crum et al., 2023; Wang et al., 2020). Together, these advancements aim
to enhance the reliability, scalability, and overall impact of mindset interventions across diverse
contexts and populations.

In the current research, I build on this implementation work to design and test a novel
approach to foster a growth mindset to combat internalized stigma while promoting healthy
behavior change. Specifically, I report and assess each component of the StigmaShift
intervention as outlined in the FIMI to provide a foundation for future work. Drawing on the
Double-Edged Sword (DES) Model of growth mindsets (for a review see Hoyt & Burnette,
2020), I also incorporate compensatory messaging, which seeks to maintain the benefits of a
growth mindset without the blame-inducing costs relevant to stigmatized contexts. I offer a
synergistic approach that builds heavily on the DES Model-—namely, I suggest combining a
compensatory growth mindset message while encouraging more self-compassion, which should
fully address self-blame, will reduce internalized stigma and support healthy weight management
behaviors. To better understand the foundation of the current work, I first review the theoretical
underpinnings of the DES Model and compensatory messaging, followed by a discussion of a

synergistic mindset approach for reducing internalized weight stigma.



Double-Edged Sword Model.

The DES Model parcels out the nuanced effects of a growth mindset via essentialism,
offset expectations, and onset blame by drawing on essentialism literature (Rothbart and Taylor,
1992) and attribution theory (Weiner, 1986; Weiner et al., 1988). Essentialism is the inclination
to view individuals belonging to social categories as possessing inherent and unchanging
characteristics (Rothbart and Taylor, 1992; Ryazanov & Christenfeld, 2018). These beliefs create
a rigid framework through which individuals perceive others and, in some cases, themselves,
contributing to the formation, perpetuation, and internalization of stereotypes, prejudice, and
stigma (Dulaney et al., 2019; Major & O’Brien, 2005). In contrast, a growth mindset provides a
worldview where people are changeable, and traits are not fixed. Across contexts such as
addiction (Burnette et al., 2024), poverty (Hoyt et al., 2023), criminality (Hoyt et al., 2022),
anorexia nervosa (Hoyt et al., 2024), and weight (Hoyt et al., 2017; Hoyt et al., 2019), a stronger
growth mindset is consistently related to weaker essentialism. It is through weaker essentialism
that a growth mindset indirectly decreases prejudice, and in the context of weight, eating disorder
risk, unhealthy weight control behaviors, and body shame (Hoyt et al., 2019).

Attribution theory differentiates between how individuals evaluate the potential to offset
a condition in the future (i.e., offset expectations) and explain the onset or cause of a condition
(i.e., onset blame). Offset expectations, also known as outcome expectations, are a key
component of self-efficacy and refer to a future-oriented assessment that a given behavior will
lead to a desired outcome (Bandura 1977). For example, a person with high offset expectations
in the context of weight loss may strongly believe that adopting healthier eating habits will lead
to successful weight loss, motivating them to focus on those behaviors. Of relevance to the

current work, stronger offset expectations are related to reduced weight stigma. As outlined by



the DES Model, it is through stronger offset expectations that a growth mindset of weight is
related to reduced stigma-related outcomes such as body shame and anti-fat prejudice (Burnette
et al., 2017; Earl et al., 2024; Hoyt et al., 2017; Hoyt et al., 2019). Through offset expectations,
individuals may feel increased optimism and confidence in achieving a weight loss goal,
challenging potentially internalized stereotypes (e.g., lacking self-control or willpower; Groshon
& Pearl, 2023; Meadows & Bomback, 2018). Conversely, lower levels of self-efficacy are
related to greater internalized weight stigma (Corrigan et al., 2009; Pearl et al., 2014). This trend
is also supported by research in other fields such as mental illness, revealing that the belief that a
condition can change over time and is not stable is related to decreased prognosis pessimism and
stigma (Larkings et al., 2017; Lebowitz & Ahn, 2015). Bolstering offset expectations via a
stronger growth mindset may challenge and reduce internalized weight stigma and buffer its
effects on behavior change and weight loss achievement (Corrigan et al., 2009).

In contrast, attributions of onset blame refer to the extent to which someone is
responsible for acquiring a condition (Brickman et al., 1982; Weiner et al., 1988). It is through
onset blame that a growth mindset of weight is related to increased stigma. In the context of
weight, a person with stronger attributions of onset blame feels that they are personally
responsible for their weight (Brickman et al., 1982; Weiner et al., 1988). A stronger growth
mindset of weight is consistently linked with increased onset blame, resulting in increased anti-
fat prejudice (Crandal et al., 2001; Hoyt et al., 2017) and body shame, a form of internalized
weight stigma (Earl et al., 2024; Hoyt et al., 2019). Similarly, research on health-related stigma
highlights how blame shapes stigma by shifting responsibility for disease onto individuals
(Bogart et al., 2018; Herek et al., 2003; Puhl & Heuer, 2009; Weiss et al., 2006). Despite the

complex interplay of genetic, biological, and environmental factors, popular beliefs suggest that
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people can fully control their weight through diet and exercise (Bray et al., 2017; Puhl &

Brownell, 2003). As a result, individuals with higher weight are frequently blamed and
stereotyped as lazy, overindulgent, and lacking self-control (Diedrichs & Puhl, 2017). These
stereotypes point the finger at individuals with a higher weight as being responsible for the onset
of their condition. The onset of such blame results in internalized weight stigma, as demonstrated
by the DES Model and related stigma (Corrigan et al., 2011; Earl et al., 2024; Hoyt et al., 2019).
Because blame fosters stigma, researchers consider it a key mechanism for reducing internalized
weight stigma.

In summary, the DES Model outlines how a stronger growth mindset reduces stigma via
weaker essentialism and greater positive offset expectations but increases stigma through
stronger attributions of onset blame. The DES Model has been replicated in a variety of settings,
including anorexia (Hoyt et al., 2024), criminality (Hoyt et al., 2022), social class (Hoyt et al.,
2022), poverty (Graczyk et al., 2023), addiction (Burnette et al., 2024), and weight management
(Burnette et al., 2017; Earl et al., 2024; Hoyt et al., 2017; Hoyt et al., 2019). In the context of
weight management, the DES Model has been replicated with outcomes including anti-fat
prejudice (Hoyt et al., 2017), risk for eating disorders, unhealthy weight control behavior (Hoyt
et al., 2019), and body shame (Burnette et al., 2017, Earl et al., 2024; Hoyt et al., 2019). For
example, in an experimental study, a “weight is changeable” message (growth mindset-oriented),
compared to “obesity is a disease” (fixed mindset-oriented), resulted in decreased prejudice via
less essentialism, but greater prejudice via increased onset blame (Hoyt et al., 2017). In a cross-
sectional survey of weight loss-seeking adults, a stronger growth mindset of weight was
associated with stronger offset expectations and stronger onset blame; thus, resulting in a non-

significant direct effect of a growth mindset of weight on body shame (Earl et al., 2024). When
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parceling out effects, offset expectations were a significantly related to /ess body shame and
onset blame attributions were a significantly related to greater body shame. Experimental
evidence converges with these findings, demonstrating similar results when a mindset of weight
is manipulated with growth-oriented messages such as “Weight can be managed with a lot of
effort and the right strategies” (Burnette et al., 201). These findings highlight the key mediating
mechanisms of essentialism, offset expectations, and onset blame, each of which has important,
yet opposing, implications in the context of a growth mindset and weight stigma (See Figure 1).
Compensatory Growth Mindset Messaging.

Building on the theoretical foundation outlined in the DES Model, to harness the benefits
of a growth mindset without the costs, recent work has focused on developing and applying
compensatory growth mindset messaging (e.g., Burnette et al., 2017). The compensatory growth
mindset approach functions under mechanisms similar to the compensatory model for helping
and coping, emphasizing that individuals are not responsible for the onset of their condition but
can make future changes if they desire (Brickman et al., 1982). This approach allows individuals
to turn outward, focusing on future-oriented problem-solving and transformation (i.e., offset
expectations) without an inward fixation on the past (i.e., onset blame).

In weight management, a compensatory growth mindset message has been used to reduce
onset blame while maintaining stigma reduction, self-regulation, and goal achievement benefits
of a growth mindset (Burnette et al., 2017; Hoyt et al., 2019). This approach emphasizes the
importance of finding the right strategies for weight loss goals, paired with phrases such as “A
key to success is not blaming or shaming yourself or others” to reduce onset blame. In an
experimental study, participants randomized to a compensatory growth mindset message,

compared to an “obesity is a disease” message (fixed mindset-oriented), reported stronger
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growth mindsets and a similar reduction in blame (Burnette et al., 2017). Thus, the compensatory
growth mindset message ameliorated the indirect stigma-increasing effects of a growth mindset
via onset blame on body shame and anti-fat prejudice while maintaining the indirect stigma-
decreasing benefits of essentialism and offset expectations. These findings were replicated when
comparing a compensatory growth mindset message to a “diets don’t work™ message (fixed
mindset-oriented; Hoyt et al., 2019). Once again, a compensatory growth mindset message
resulted in a stronger growth mindset and, contrary to the DES Model, weaker body shame,
eating disorder risk, unhealthy weight control behaviors, and prejudice (See Figure 1).

Although these results are promising, a pilot study of a single-session, online intervention
(Healthy Body, Healthy Mind) integrating the compensatory growth mindset approach among
children and adolescents in an obesity treatment clinic found mixed results (Orvidas et al., 2020).
Following the intervention, participants reported a stronger growth mindset, increased self-
efficacy, and decreased body dissatisfaction. However, contrary to previous compensatory
growth mindset research, participants also reported an increase in onset blame. The authors
speculate that these mixed results may stem from the complexities of children's self-development
(Harter, 2003) and the influence of other related variables, such as guilt and shame. In applied
contexts of weight, compensatory growth mindset messaging alone may be insufficient for
reducing blame and internalized stigma.

Instead, just as a seed must have rich soil to grow, a psychological intervention must be
administered in a supportive context with the necessary affordances to facilitate change.
Affordances are environmental factors that facilitate or hinder action (Gibson, 1979). In a growth
mindset intervention, affordances such as social norms are thought to provide the necessary

environment for a growth mindset to take root and flourish. For example, in the National Study
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of Learning Mindsets (Yeager et al., 2019), an intervention designed to instill a growth mindset
of intelligence among students was most effective when the school context provided more
opportunities to put the growth mindset into practice (e.g., when peers showed a positive norm of
challenge-seeking). Similarly, the College Transition Collaborative demonstrated that the effects
of a social-belonging mindset intervention among new college students across the US were
strongest in more welcoming college campuses (Walton, 2023). A recent study bolstered these
findings with experimental evidence that a growth mindset intervention with proper contextual
affordances can have the most significant effects (Reeves et al., 2021). How does this relate to
the current context? Not only are environmental or social affordances important, but when
considering internalized stigma, it is also critical to address the internal resources and
affordances that allow the growth mindset to flourish and that can help counteract the potential
for self-blame. Namely, I focus on self-compassion.
A Synergistic Approach: Compensatory Growth Mindsets Bolstered by Self-Compassion.
Addressing internal affordances, such as self-compassion, may bolster the effects of a
mindset intervention and bolster the effects of compensatory messaging (Burnette et al., 2022).
Self-compassion provides a rich soil for encouraging a growth mindset and offsetting potential
blame-inducing costs. Self-compassion is a related meaning-making system that consists of three
distinct elements: the ability to direct kindness (vs. judgment) toward oneself, acknowledge
common humanity (vs. isolation) in struggle, and be mindful of the transitory and impersonal
nature of events and feelings (vs. overidentification; Neff, 2023). Since the first study
successfully manipulated self-compassion (Leary et al., 2007), a range of short and long-term
experimental studies have demonstrated that self-compassion is not simply a static skill or trait

but can be acquired and maintained over time (Ferrari et al., 2019; Golden et al., 2020; Kirby et
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al., 2017). Compassion-focused therapy has been utilized in clinical populations (Craig et al.,
2020; Gilbert & Procter, 2006), whereas a structured mindful self-compassion program has been
developed for and applied in non-clinical settings (Neff & Germer, 2013). These formal
interventions, as well as adapted, informal approaches, are related to improvements in stigma-
related outcomes (e.g., body dissatisfaction, shame), health-promoting behaviors (e.g., healthy
eating behaviors, physical activity), and weight loss (Brenton-Peters et al., 2021; Ferrari et al.,
2019; Rahimi-Ardabili et al., 2017; Turk & Waller, 2020; Wong et al., 2019).

In the current work, I suggest that self-compassion not only sets the stage for developing
a growth mindset but also directly ties to compensatory messaging designed to reduce onset
blame and yet encourage agency, especially in the wake of setbacks (Breines & Chen, 2012).
Weight management is often fraught with setbacks (e.g., falling short of a behavioral goal,
regaining weight). Such struggles are frequently experienced with feelings of guilt, shame, and
frustration and can lead to self-doubt and goal abandonment (Breines & Chen, 2012; Frie et al.,
2020; Hagerman et al., 2024). Because self-compassion involves treating oneself with care and
understanding, it can help offset these negative self-blaming emotions. For example, self-
compassion can buffer against negative affect and blame (Sirois et al., 2015; Thegersen-
Ntoumani et al., 2020), protect self-regulatory resources (Baumeister et al., 1998; Neff et al.,
2007) and act as a psychological source of self-efficacy (Liao et al., 2021; Pajares, 1997). The
compensatory growth mindset message aims to offset similar effects of blame while cultivating a
growth mindset. When a growth mindset and self-compassion are combined, the two meaning-
making systems can work together to offset the potentially deleterious effects of setbacks,

especially regarding blame and internalized stigma.
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Current Work

Overall, a growth mindset bolstered with compensatory messaging and self-compassion
may provide a richer, internal soil for cultivating the benefits of a growth mindset without the
costs. Although this novel intervention has yet to be tested, I hypothesize that in conjunction
with self-compassion, a growth mindset approach integrating compensatory messaging can help
reduce internalized stigma while promoting healthy weight management behaviors. The primary
objective of this study is to evaluate the effectiveness of the StigmaShift intervention compared
to an active control. Specifically, I assess its impact on proximal outcomes, including a growth
mindset of weight and self-compassion, as well as offset essentialism, onset blame, and offset
expectations. Additionally, I examine its influence on distal outcomes, including internalized
weight stigma and healthy weight management behaviors. Beyond these primary aims, the study
has two secondary objectives, including testing mediation models to better understand the
psychological mechanisms driving the intervention effects and evaluating the intervention’s
acceptability for future implementation. I outline these hypotheses below.

First, I will conduct a manipulation test to assess if the StigmaShift intervention does
indeed influence the most proximal outcomes of a growth mindset of weight and self-
compassion. Namely, I test the following two hypotheses:

Hypothesis 1a: Participants in the intervention, relative to the control condition, will report a
stronger growth mindset of weight at the immediate post-test and one-week follow-up.
Hypothesis 1b: Participants in the intervention, relative to the control condition, will report
stronger self-compassion at the immediate post-test and one-week follow-up.

Second, guided by the DES Model and compensatory growth mindset messaging, |

examine the stigma reducing effects of the StigmaShift intervention. Specifically, I assess the
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intervention’s immediate impact on proximal outcomes, including essentialism, offset
expectations, and onset blame—key mechanisms that contribute to internalized weight stigma.
For example, lower levels of essentialism are associated with reduced stereotype acceptance,
prejudice, and stigma (Dulaney et al., 2019; Major & O’Brien, 2005). Similarly, stronger offset
expectations correlate with weaker internalized weight stigma (Pearl & Puhl, 2018), and
reductions in self-blame are critical for alleviating internalized weight stigma (Himmelstein et
al., 2020). Additionally, I evaluate the intervention's effect on the distal outcome of internalized
weight stigma itself at one-week follow-up. Based on this framework, I propose the following
hypotheses:

Hypothesis 2a: Participants in the intervention, relative to the control condition, will report

lower levels of essentialism at the immediate post-test.

Hypothesis 2b: Participants in the intervention, relative to the control condition, will report

greater levels of offset expectations at the immediate post-test.

Hypothesis 2c¢: Participants in the intervention, relative to the control condition, will report

lower levels of onset blame at the immediate post-test.

Hypothesis 2d: Participants in the intervention, relative to the control condition, will report

lower levels of internalized weight stigma at the one-week follow-up.

Third, although the focus of this work is to test the StigmaShift intervention’s impact on
internalized weight stigma, a secondary goal is to show that such an intervention can both reduce
internalized weight stigma and help weight loss-seeking individuals reach their health behavior
goals. Namely, drawing on the Mindset Intervention Effectiveness (MIE) model, I also test if the
intervention can improve engagement in healthy weight management behaviors. The MIE model

suggests that a growth mindset intervention has the strongest impact on the most distal outcome,
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goal achievement, only through internalization of the mindset intervention message and via
downstream effects on key mediators, including motivation and behavior (Burnette et al., 2022;
See Figure 2).

To cultivate and assess motivation, many growth mindset interventions focus on fostering
expectations for success, a key component of self-efficacy. Self-efficacy captures one’s future-
oriented beliefs in their ability to execute a particular behavior (i.e., efficacy expectations) and
the confidence that this action will achieve the desired outcome (i.e., outcome expectations;
Bandura, 1977). In various contexts, including general health (Dohle et al., 2022), physical
exercise (Orvidas et al., 2018), and weight (Burnette et al., 2017b; Hoyt et al., 2019), a stronger
growth mindset is linked to greater self-efficacy.

As the MIE model outlines, offset expectations follow when a growth mindset message is
internalized (Burnette et al., 2022). For example, across three studies, a stronger growth mindset
of weight predicted greater expectations of one’s weight management success (Burnette, 2010).
Importantly, self-efficacy is one of the strongest psychological predictors of health behaviors
linked to weight loss (e.g., healthy eating, regular physical activity, self-monitoring; Byrne et al.,
2012; Sheeran et al., 2016; Varkevisser et al., 2018). Subsequently, weight loss interventions
effectively promote health behavior changes largely through self-efficacy (Comsa et al., 2020;
Sheeran et al., 2016). More recent cross-sectional work has outlined these mediating effects
among weight loss-seeking individuals, demonstrating the significant downstream effects of a
stronger growth mindset on weight loss achievement via increased motivation (i.e., expectations
of success) and subsequent engagement in weight management behaviors (e.g., exercising,

logging weight; Earl et al., 2024).
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In the current work, I seek to add to the mindset literature by assessing the effect of
StigmaShift, a synergistic growth mindset intervention, on increased offset expectations at
immediate post-test (also outlined above in Hypothesis 2b) and greater healthy weight
management behaviors at the one-week follow-up. I predict the following:

Hypothesis 3: Participants in the intervention, relative to the control condition, will report
more healthy weight management behaviors at the one-week follow-up.

To address the secondary aims of this study, I assess a complete model of the stigma
reducing effects as well as the MIE model. To test the overall models, I assess mediators to
better understand the psychological mechanisms that may facilitate the intervention effects
(Miller et al., 2017) and I utilize measurements across time points (i.e., mediators at immediate
post-test, outcomes at one-week follow-up) to account for effects that may take place overtime
(Cain et al., 2018; Jose, 2016). As outlined above, the StigmaShift intervention should offset any
double-edge sword effects outlined in the DES Model and instead result in an overall reduction
in internalized weight stigma and an increase in healthy weight management behaviors. Thus, I
hypothesize:

Hypothesis 4: Participants in the intervention, relative to the control condition, will report
lower levels of internalized weight stigma at the one-week follow-up via a reduction in
essentialism, increase in offset expectations, and reduction in onset blame at the immediate
post-test.

Hypothesis 5: Participants in the intervention, relative to the control condition, will report
greater healthy weight management behaviors at the one-week follow-up via a stronger

growth mindset of weight and greater offset expectations at the immediate post-test.
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Finally, I will evaluate the program acceptability with several Likert-scale and free-
response items. These results will inform iterations of the program for future development and
use.

In summary, the goal of the current work is three-fold. First, I bridge growth mindset
theory with compensatory messaging and self-compassion theory to develop a novel, synergistic
intervention that seeks to harness the benefits of a growth mindset of weight without the costs.
Namely, I suggest that such an intervention can undermine essentialist thinking and blame while
fostering more positive offset expectations. These processes, in turn, are critical for reducing
internalized stigma. Thus, overall, the intervention should reduce internalized stigma. Second,
such an approach can support healthy weight management behaviors via stronger offset
expectations. Third, we evaluate program acceptability to inform future development and use. I
use a randomized controlled trial (RCT) to test each of the hypotheses outlined above. I detail the
methodological approach below.

Method

This study was a between-subjects randomized controlled trial comparing the effects of a
brief, novel intervention to an active control. All recruitment and data collection were conducted
online between January 2025 and February 2025. All participants provided written informed
consent, study procedures were approved by an Institutional Review Board (protocol #: 27420),
and all hypotheses and planned analyses were registered via Open Science Framework:
https://osf.io/2kcr8/?view only=43dda06286a8469e¢82983d2b61713713.

Participants
A random subset of weight loss-seeking adults was recruited from a commercially

available, app-based behavior change and weight management program (Noom Weight; NW).


https://osf.io/2kcr8/?view_only=43dda06286a8469e82983d2b6f7137f3
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NW provides self-monitoring features, one-on-one coaching from health experts, and group
support. Users are also encouraged to engage with daily psychoeducational articles covering
topics such as diet, exercise, and techniques for sustainable behavior change. For a more detailed
description of the program, please see Mitchell et al. (2021). To ensure a consistent starting point
for all participants and to minimize potential confounds from program-related changes over time,
the research team recruited only individuals who had enrolled in the weight management
program within the previous two weeks. This approach accounted for the program’s structured
curriculum, which progresses over time, and minimized variability in participant engagement
levels. Participants were excluded if they were under 18 years old, had a current eating disorder
diagnosis, were pregnant or planning to become pregnant within the next month, were employed
by North Carolina State University, or did not currently reside in the United States'.

A total of 588 participants were assessed for eligibility (see Figure 3 for CONSORT Flow
Diagram). Of these participants, 161 were excluded: 144 participants did not complete the
screener questionnaire, 4 responses were duplicates, and 13 participants were ineligible based on
exclusion criteria. Thus, 427 participants were randomized to the StigmaShift intervention (n =
215) or active control (n = 212). Of these participants, 70 (32%) in the StigmaShift intervention
and 66 (31%) in the active control did not start or complete the intervention. Following the
interventions, all participants provided open-ended attention check responses relevant to their

respective conditions. Additionally, 4 participants in the StigmaShift intervention and 2 in the

! In our preregistration, we indicated that we would exclude participants with a body mass index (BMI) below 25
(indicating they did not have overweight or obesity). However, due to technical issues with survey screening, these
participants were not automatically excluded. Since our study focused on those pursuing weight loss rather than
specifically those with overweight or obesity, we opted to include them to preserve analytical power.
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active control answered one of three intervention comprehension check questions incorrectly;
however, since they answered all other comprehension checks correctly, they were retained. All
participants passed all other data quality checks; however, 2 (0.01%) in the StigmaShift group
and 4 (0.02%) in the active control had missing or unreliable data. At the immediate post-test,
143 participants in the StigmaShift group and 142 in the active control were retained for analysis.
Finally, 205 (72%) of these participants completed the one-week follow-up survey, with similar
retention across groups (StigmaShift: 102 (72%); Active control: 103 (73%)).
Procedures

All participants were recruited via email, which included a brief description of the study
and a link to the Qualtrics survey. Upon clicking the link, participants completed a screener
questionnaire and provided informed consent to participate. Eligible participants who consented
were immediately randomized to either the StigmaShift intervention or the active control using a
Qualtrics-integrated randomizer. After completing the intervention, participants filled out a post-
intervention survey. One week later, they were invited to complete a follow-up survey.
Participants who did not respond to the follow-up received up to three automated email
reminders. Those who did not respond after the final reminder were considered lost to follow-up.
Participants received $15 for completing the immediate post-test and $10 for completing the one-
week follow-up. At the end of the study, all participants were debriefed and provided access to
the StigmaShift intervention.
Interventions

Both the StigmaShift intervention and active control are online programs designed to be
completed in 25-30 minutes. Each includes a five-minute video, real-life scenarios, a content

summary, and written application activities to enhance engagement and learning. Video and
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visual content were created in PowToon and Canva, respectively, and embedded in Qualtrics. All
other components were built directly in Qualtrics. In line with research suggesting the potential
placebo effects of psychological interventions (Baskin et al., 2003; Kirsch, 2005), I utilized an
active control intervention that mimics the StigmaShift intervention’s non-active components
(e.g., structure) but does not contain the active components (e.g., teaching and applying a growth
mindset). Using an active control provides a rigorous test of the intervention’s key mechanisms
by isolating the specific impact of its active ingredients. In the sections that follow, I describe the
active control and the StigmaShift intervention, and I outline how each component of the FIMI is
addressed to ensure fidelity and replicability (also see Appendix for FIMI Checklist).

Active Control.

The active control provides participants with practical strategies for building meaningful
connections and friendships. The intervention begins with a five-minute video that prompts
participants to reflect on barriers to forming social connections and introduces practical strategies
(e.g., clear communication, regular contact) outlined by relationship experts. After the video,
participants answer three multiple-choice questions to ensure they engage with and understand
the content. Based on their responses, they receive personalized feedback that either confirms
their correct answer or highlights what they missed. Next, they read two brief examples of
fictitious individuals who successfully formed friendships using the strategies from the video.
The intervention concludes with a summary and a brief written activity, where participants write
a letter to someone (“Riley”) attempting to make friends after moving to a new city, emphasizing
the importance of communication, prioritization, and vulnerability.

StigmaShift Intervention.
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The StigmaShift intervention aims to foster a growth mindset of weight while reducing
blame and internalized weight stigma in individuals seeking weight loss, incorporating
foundational mindset and self-compassion intervention components. Below, I will first review
the intervention in detail and then will evaluate it in accordance with the FIMI (Burnette et al.,
2023). See Figures 4 and 5 for screenshots of the intervention.

Intervention Video

The intervention opens with a five-minute video that introduces the concept of a growth
mindset and demonstrates its application in weight management. The video incorporates key
elements proven to be effective in mindset-based interventions, including neuroscience insights,
credible sources, scientific evidence, and engaging metaphors (Burnette & Finkel, 2012;
Burnette et al., 2017; Hoyt et al., 2019). The video integrates a compensatory growth mindset
message that was previously developed and successfully implemented to reduce onset blame
(e.g., “A key to success is not blaming or shaming yourself or others”; Burnette et al., 2017;
Hoyt et al., 2019). Furthermore, to enhance the reduction of onset blame, the video introduces
and defines self-compassion and its three key components: self-kindness, mindfulness, and
common humanity (Neff, 2003; Neff et al., 2023; Palmeira et al., 2017). The video presents
neuroscience evidence demonstrating the tangible benefits of self-compassion and provides an
example of applying self-compassion when encountering a weight-related setback.
Comprehension Check

After watching the video, participants answer three multiple-choice questions to
demonstrate their engagement and understanding of the content. They receive immediate
personalized feedback that reinforces correct answers or corrects wrong answers to strengthen

learning and retention.
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Real-Life Scenarios and Summary

Next, participants read two brief and relevant examples of fictitious individuals who
successfully reached their weight loss goals using growth mindset and self-compassion
strategies. Relatable real-life scenarios have proven integral in past mindset intervention research
(Burnette et al., 2022). The real-life scenarios are followed with a summary of the key points
(e.g., “Embrace challenges as opportunities for growth”; “Reframe setbacks with ‘not yet’”;
“Treat yourself with kindness, acknowledging common humanity in struggles, and practice
mindfulness without judgment.”).
Writing Activities

First, participants complete a “saying is believing” activity and are asked to write a letter
to “Riley” who is on a weight loss journey and has recently hit a roadblock. Participants are
asked to stress the importance and benefits of a growth mindset and self-compassion and
encouraged to share a story about a time when their mindset helped them to cope with a difficult
situation. This is a proven attitude-change strategy used in growth mindset interventions that
operates through cognitive dissonance processes, prompting participants to reflect on and
internalize the growth mindset message (Aronson et al., 2002; Burnette et al., 2023). Second,
participants engage in a three-minute self-compassion writing exercise, where they write a
paragraph to themselves expressing kindness, compassion, and understanding regarding their
weight, appearance, and body shape. This strategy has effectively increased growth-mindset-
oriented and self-compassionate responses among college students recalling weaknesses or
shortcomings (Breines & Chen, 2012) and has improved self-compassion, body appreciation, and

self-improvement motivation following body dissatisfaction inductions (Moffitt et al., 2018).
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Both activities were programmed such that participants could not advance to the next page until
three minutes had passed.
Framework for the Implementation of Mindset Interventions.
Adherence

Adherence refers to the extent to which an intervention includes the core components of a
mindset intervention. In accordance with the first implemented mindset interventions (Aronson
et al., 2002) and aligned with growth mindset experts (Burnette et al., 2022), a growth mindset
intervention must include two components. First, a growth mindset intervention must deliver a
message of malleability. That is, a characteristic can change with time, effort, and the right
strategies. Second, a growth mindset message must include a well-defined attitude change tactic.
In the present study, the StigmaShift intervention includes the classic growth mindset message
(i.e., weight is malleable) throughout several components, including in the video, comprehension
check, real-life scenarios, and content summary. Furthermore, participants are asked to complete
an attitude change activity (i.e., “saying is believing” activity) at the conclusion of the
intervention.
Delivery Competence

An effective growth mindset intervention includes several components: “sticky”
metaphors, neuroscience information, credible sources, scientific evidence of the potential for
change, components to avoid blame, social norms and modeling, and personal relevance. I have
incorporated these messaging techniques throughout the StigmaShift intervention.
For example, the video introduces growth mindsets with a “sticky” metaphor (e.g., “Just

like a pair of glasses, our mindsets shape how we see the world”), explains the concept of

neuroplasticity (“Scientific research has shown that the brain is remarkably adaptable, a concept
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known as neuroplasticity... the idea that we can change and grow isn't just a hopeful sentiment—
it's grounded in neuroscience”), cites research on the impact of a growth mindset (“Research
shows that individuals with a stronger growth mindset of weight engage more with healthy
eating and physical activity and are more successful with achieving their weight loss goals™), and
includes messaging to buffer against self-blame (“When the journey gets tough, it's easy to fall
into the trap of self-blame and shame and it’s important to remember that a key to success is not
blaming or shaming yourself or others”). The real-life scenarios also highlight fictional, yet
relatable individuals who have implemented a growth mindset and experienced success.
Adaptations

It is critical to report any additional adaptions to the typical growth mindset message, as
these adaptations may undermine internal validity by introducing confounding factors. In the
present study, I have incorporated adaptations to reduce onset blame, including the integrations
of compensatory messaging and self-compassion.
Dose and Intervention Setting

Dose and intervention setting refer to the duration, frequency, mode, and context of
intervention delivery. StigmasShift is a single-session, 25-30-minute intervention delivered
online via Qualtrics. This format was intentionally chosen to minimize common barriers to
implementation, such as cost, time constraints, and inconvenience (Moffitt & Mohr, 2015).
Online delivery also offers flexibility in selecting the “speaker.” In this case, the visual
intervention components feature diverse cartoon characters to enhance the inclusivity and
relatability of the message. Importantly, although the intervention is delivered online, all
participants will be recruited from a weight management program, which may shape their

engagement and influence outcomes.
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Participant Responsiveness

Participant responsiveness involves implementing best practices to enhance engagement,
tailor content appropriately, and measure engagement. The StigmaShift intervention incorporates
a captivating video, colorful graphics, and content specifically tailored to participants’ interest in
weight management. Additionally, writing activities are included to promote critical thinking and
deeper engagement with the content.

To assess engagement, the StigmaShift intervention includes a short comprehension
check quiz after the intervention video. First, participants summarize the main points of the
video. Then, they answered three multiple-choice questions on key concepts covered in the
video. Based on their responses, they receive personalized feedback confirming correct answers
or clarifying any missed information.

Measures

All measures were administered immediately post-test and one week after the
intervention unless indicated otherwise.
Mindset of Weight.

To assess mindset of weight, participants completed an established six-item measure
adapted from the original growth mindsets of intelligence measure (Burnette, 2010; Earl et al.,
2024; e.g. “You can change your basic body weight considerably.”; 1 = “Strongly disagree” to 7
= “Strongly agree”). Higher scores indicate a stronger growth mindset of weight. In line with
previous studies among weight loss-seeking adults (o = 0.83; Earl et al., 2024), this measure
demonstrated good internal consistency in this sample (immediate post-test: o = 0.82; one-week
follow-up: a = 0.88)

Self-Compassion.
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To assess self-compassion, participants completed a 12-item short form of the Self-
Compassion Scale (SCS-SF; Raes, et al., 2010), which assesses the positive and negative aspects
of the six main components of self-compassion: self-kindness (e.g., “When I'm going through a
very hard time, I give myself the caring and tenderness I need”); self-judgement (e.g., “I'm
disapproving and judgmental about my own flaws and inadequacies”); common humanity (e.g.,
“When I feel inadequate in some way, I try to remind myself that feelings of inadequacy are
shared by most people”); isolation (““When I fail at something that’s important to me, I tend to
feel alone in my failure”); mindfulness (“When something upsets me I try to keep my emotions
in balance”); and over-identification (“When I’'m feeling down I tend to obsess and fixate on
everything that’s wrong”; 1 = Almost never to 7 = Almost always; Neff, 2003a). The SCS-SF
has good psychometric properties, with high reliability (e.g., a = .85; Smeets et al., 2014), and a
nearly perfect correlation with the long form of the SCS (Raes et al., 2011). I reverse-coded
negatively oriented items, calculated mean scores for each subscale, and then computed a total
mean. Higher scores indicated higher levels of self-compassion. The measure demonstrated good
internal consistency in this sample (immediate post-test: a = 0.85; one-week follow-up: o =
0.89).

Essentialism.

To assess essentialist beliefs about weight, participants responded to an adapted version
of the eight-item Essentialist Belief Scale (EBS), used to assess essentialist beliefs about various
social categories, including body size, mental illness, and criminality (Haslam & Ernst, 2002;
Haslam et al., 2000; De Vel-Palumbo et al., 2019). The EBS assesses eight key components:
discreteness, uniformity, informativeness, naturalness, stability, inherence, and necessity. Each

item is rated on a seven-point Likert scale with unique anchors. Previous work has demonstrated
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sufficient reliability in the context of anorexia and criminality (o = 0.72-0.88; Hoyt et al., 2024;

De Vel-Palumbo et al., 2018). Higher scores demonstrate greater essentialism, and the measure

demonstrated good internal consistency in this sample (immediate post-test: o = 0.82; one-week
follow-up: a = 0.77).

Offset Expectations.

To assess offset expectations, participants responded to a six-item measure, adapted from
an effort-based efficacy belief scale (Blackwell et al., 2007; Burnette et al., 2017a; e.g. “The
more effort I put into managing my weight, the more successful I will be at it”; 1 = “Strongly
disagree” to 7 = “Strongly agree”). Higher scores indicate higher offset expectation beliefs.
Similar to previous studies (e.g., a = .85; Burnette et al., 2017), the measure demonstrated
excellent internal consistency in this sample (immediate post-test: a = 0.94; one-week follow-up:
a = 0.80).

Onset Blame.

To assess onset blame, participants responded to an adapted, 12-item measure used in
recent DES work to capture stereotypes related to moral and personal failings regarding the onset
of substance addiction (Burnette et al., 2024). Items were adapted by replacing “substance abuse
addiction” with “overweight/obesity” (e.g. “People with overweight/obesity are entirely to
blame.”; 1 = “Strongly agree” to 7 = “Strongly disagree”). This measure integrates adapted items
from the Beliefs About Obese Persons scale, developed to assess the extent to which individuals
believe they are personally responsible for having obesity (Allison et al., 1991). The measure has
demonstrated excellent reliability in the context of substance addiction (0=.96; Burnette et al.,
2024). Higher scores indicate more onset blame and the measure demonstrated excellent internal

consistency in this sample (immediate post-test: a = 0.94; one-week follow-up: a = 0.94).
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Internalized Weight Stigma.

To assess internalized weight stigma, participants responded to the 11-item Weight Bias
Internalization scale (Durso & Latner, 2008; “My weight is a major way that I judge my value as
a person”; 1 = “Strongly disagree” to 7 = “Strongly agree”). Previous research has demonstrated
excellent construct validity and high reliability among individuals with higher weight (o = 0.90;
Durso & Latner, 2008). Higher scores indicate greater internalized weight stigma and scores
greater than 3.61 reflect high levels of internalized stigma (Hilbert et al., 2014). The measure
demonstrated excellent internal consistency in this sample (immediate post-test: o = 0.90; one-
week follow-up: o =0.91).

Healthy Weight Management Behaviors.

To assess weight management behaviors, participants responded to the Weight Control
Strategies Scale (WCSS), developed to evaluate the use of specific behaviors thought to facilitate
weight loss (Pinto et al., 2013). The WCSS is a 30-item measure with four subscales: Dietary
Choices (e.g., “I had several servings of fruits and/or vegetables each day”); Self-monitoring
Strategies (e.g., “I set a daily calorie goal for myself”); Physical Activity (e.g., “I had a plan for
getting my exercise in if the weather was bad and I couldn’t exercise outside); and
Psychological Coping (e.g., “If I got off track with my eating or exercise, I encouraged myself by
thinking positively”; 1 = “Never” to 5 = “Always”). The WCSS has demonstrated sufficient
subscale reliability (o = 0.79-0.89), significant change over time in tandem with weight loss
treatment, and associations with successful weight loss and maintenance (Phelan et al., 2020;
Pinto et al., 2013). Additionally, dietary choices and physical activity subscales are related to
changes in total daily calorie consumption and weekly physical activity, respectively (Pinto et

al., 2013). Although this scale is designed to use a month-long recall period, it was adapted to a
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week-long recall period to align with the study's time constraints. The measure demonstrated
excellent internal consistency in this sample (immediate post-test: a = 0.90; one-week follow-up:
a = 0.90).

Weight Loss Experiences.

To evaluate participants’ prior weight loss experiences, we asked whether they had
previously attempted to lose weight and, if so, how many times, with response options ranging
from “1-2 times” to “20+ times”. We also inquired about their history of weight cycling, defined
as intentionally losing and subsequently regaining 10 or more pounds unintentionally, with
response options ranging from “Never” to “10+ times”. These items were only assessed at the
end of the one-week follow-up survey to avoid demand characteristics.

Program Acceptability.

Program acceptability was assessed using a series of measures designed to evaluate
participants’ feedback on overall program satisfaction, usefulness, and effectiveness.
Immediately after the intervention, participants rated specific intervention components (e.g.,
video, real-life scenarios, activities) on a five-point Likert scale (1 = “Not a fan” to 5 = “Loved
it”). In the one-week follow-up survey, participants were asked to rate seven aspects of their
experience—overall satisfaction, program usefulness, likeliness to recommend, enjoyment,
knowledge gain, attitude change, and progress toward weight management goals—on a seven-
point Likert scale (1 = “Strongly disagree” to 7 = “Strongly agree”). These items were adapted
from assessments commonly used in weight management and stigma intervention research
(Braun et al., 2022; Haley et al., 2022; Pearl et al., 2023). In addition, they were asked how likely
they were to participate in this program as part of a weight loss program or as a standalone

resource on a four-point Likert scale (1 = “Very unlikely” to 4 = “Very likely).
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Participants responded to four open-ended questions that asked what, if anything, they
learned as a result of the program; what, if anything, they planned to do differently as a result of
the program; what changes they would recommend for the program; and if there was anything
else they would like to share about their experience. This approach is consistent with prior
studies of program acceptability (Haley et al., 2022). To analyze this data, I employed a general
inductive approach with each free-response item, allowing themes and categories to emerge
directly from the data (Thomas, 2006). First, I input responses in ChatGPT to generate themes. I
then manually read through all responses, modified themes when necessary, and organized the
remaining data in these themes. I calculated response percentages and provided examples for
each of these categories.

Data Quality Checks.

To ensure optimal data quality, participants responded to CAPTCHA, comprehension,
and attention items integrated throughout the survey (Peer et al., 2022). Comprehension was
measured via one free-response item and three multiple-choice following the intervention,
similar to previous mindset research (Hoyt et al., 2023). Attention was assessed with an
instructed response item (i.e., “To show that you are paying attention, please leave this question
blank™) and a bogus item (i.e., “I see myself as someone who did not read this statement”; 1 =
“Totally disagree” to 7 = “Totally agree”, Brithlmann et al., 2020). Participants who didn’t
answer “Totally disagree” or “Disagree” were flagged for data quality inspection.
Demographics.

In addition to demographics collected in the screener (i.e., weight, height, age),
participants were asked to report their gender and perceived socioeconomic status (SES).

Sample Size.
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First, I used G*Power software to conduct a power analysis for our primary MANOVA
analysis. Our goal was to achieve .80 power at the standard .05 alpha error probability to detect a
small-to-medium effect size of > = .06, based on previous growth mindset literature (Burnette et
al., 2023). This analysis indicated that a sample size of 204 participants would be sufficient for
the primary analysis.

For the secondary analyses, I conducted Monte Carlo simulations for indirect effects
(Schoemann et al., 2017) to determine the sample size needed for a parallel mediation model
testing stigma reducing effects. Previous research has shown that growth mindset intervention
effects on key mediators range from small to medium (B = .20 —.71; Babij et al., 2024; Burnette
et al., 2017), and mediator effects on stigma-related outcomes also range from small to medium
(B=.20—.61; Burnette et al., 2017; Earl et al., 2024). Additionally, prior work measuring the
effects of brief interventions has demonstrated small effects on internalized weight stigma (B =
.24; Davies et al., 2022). Based on these findings, I set small-to-medium effect sizes for the a and
b paths and a small effect size for the ¢’ path. Monte Carlo simulations (20,000 replications)
indicated that a sample size of 250 participants would provide 80% power at the p < .05 level.

I also conducted Monte Carlo simulations to estimate the sample size needed for the
serial mediation testing the MIE model. Prior research suggested small-to-medium effect sizes
across all paths (B =.20 —.79; Burnette et al., 2017; Burnette et al., 2023; Earl et al., 2024;
Thomas et al., 2019). Based on these estimates, I set small-to-medium effect sizes for all paths.
The analysis indicated that recruiting 459 participants would provide 80% power at the p <.05
level with Monte Carlo simulations (20,000 replications).

Due to limited resources, I was unable to recruit the sample size needed to adequately

power the MIE model. Instead, I prioritized recruiting 275 participants to account for attrition
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and ensure sufficient power for the primary MANOVA and stigma reducing mediation analysis.
Consequently, the analysis of the overall MIE model is considered exploratory.
Missing Data

Of the 285 participants who completed the immediate post-test survey, 72% (n = 207)
completed the one-week follow-up. Participants who completed the follow-up did not differ from
those who did not complete the follow-up in terms of condition (%> = 0.06, p = .80), growth
mindset of weight (#282) =-0.35, p =.72), or self-compassion at immediate post-test (#(281) = -
0.30, p = .76). However, to account for missing data, I used the expectation-maximization and
bootstrapping algorithm implemented in Amelia II in R (Honaker et al., 2011), which provides a
more conservative intent-to-treat approach than methods like listwise deletion or last-
observation-carried-forward. Following recommendations for obtaining stable point estimates, I
created five imputed datasets (von Hippel, 2018). Because results remained unchanged, all
presented analyses use non-imputed data.

Results

All analyses were conducted in Statistical Package for Social Sciences (SPSS) and R. See
Table 1 for correlations among key variables across participants and Table 2 for descriptive
statistics of key variables for the StigmaShift intervention and active control groups. BMI was
positively skewed; thus, a log transformation was applied to successfully normalize the BMI
variable. For ease of interpretation, descriptive data are presented with the untransformed
data. All other assumptions for analyses were met.
Participants

The majority of participants were women (88.8% women, 7.7% men, 3.2% nonbinary).

Age ranged from 18-82, with an average of 44.68 (SD = 14.32). Participants could select more
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than one racial and ethnic identity; therefore, the racial and ethnic identity composition was: 21
Black or African American; 247 White; 1 American Indian/Alaskan Native; 13 Asian; 1 Native
Hawaiian or other Pacific Island; 4 Hispanic/Latino/Spanish; 1 Not specified. Average BMI was
30.83 (SD = 6.55) and ranged from 19.22 to 65.68 (see Table 3).

At one-week follow-up participants were asked about their weight loss experiences (see
Table 4). Most participants (98%; 201/205) had attempted losing weight before, and of these
participants, 73.6% (148/201) had attempted losing weight 1-10 times and 26.4% (53/201) had
attempted over 10 times. Most participants (88.7%; 181/204) also reported having weight cycled
at least once (intentionally losing and unintentionally gaining 10+ pounds back).

There were no significant differences between the intervention groups based on other
demographic and weight loss experience variables, apart from BMI. Those assigned to the
StigmaShift group had a significantly higher BMI compared to the control group (31.62 vs.
30.30; t(282) =2.17, p = .03). As a result, I included BMI as a covariate in all subsequent models
to control for its potential impact on outcomes.

Primary Hypotheses
Hypothesis 1a-b: Manipulation Check.

To test whether a growth mindset of weight and self-compassion differed between
conditions at immediate post-test and one-week follow-up, two one-way multivariate analyses of
covariance (MANCOVA) were conducted—one for each time point. There were no statistically
significant differences between groups at immediate post-test (Wilks’ A =.998, F(2, 279) = .21, p
=.809, partial n?> = .002) or one-week follow-up (Wilks’ A = .995; F(2, 201) = .464, p = .63,
partial n>=.01).

Hypothesis 2a-d: Stigma Reducing Effects.
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To examine differences between conditions on stigma reducing effects, including the
immediate impact on essentialism, offset expectations, and self-blame, as well as internalized
weight stigma at one-week follow-up, a one-way MANCOVA was conducted. There were no
statistically significant differences between groups for these variables (Wilks’ A = .99; F(4, 198)
= .66 p = .62, partial n* = .01).

Hypothesis 3: Healthy Weight Management Behaviors.

To examine the effects of condition on healthy weight management behaviors at one-
week follow-up, a one-way analysis of covariance (ANCOVA) was conducted, revealing no
statistically significant differences between conditions for healthy weight management behaviors
(F(1,202) = .82 p = .37, partial n?> = .004).

Secondary Hypotheses
Hypothesis 4: Overall Stigma Reducing Effects.

I tested the overall intervention stigma effects using Hayes' (2017) PROCESS Model 4
with parallel mediators. Condition (coded such that 0 = active control; 1 = StigmaShift
intervention) was not significantly associated with essentialism (B = .07, #(201) = 0.53, p = .60,
95% CI [-.20, 034]), offset expectations (B = .16, #(201) = 1.13, p = .26, 95% CI [-.12, .43]), or
onset blame (B = .11, #201) =.67, p = .51, 95% CI [-.21, .42]) at immediate post-test. Greater
essentialism was related to higher levels of internalized weight stigma at the one-week follow-up
(B=.20,1198) =-2.23, p =.03, 95% CI [.02, .37]), as was greater onset blame (B = .21, #198) =
2.80, p = .01, 95% CI [.06, .36]). In contrast, greater offset expectations were associated with
lower internalized weight stigma at one-week follow-up (B =-.37, #(198) = -4.54, p < 0.001,
95% CI [-.52, -.21]). There were no significant indirect effects of condition on internalized

weight stigma through these mediators, nor were there significant direct (B = .12, BootSE = 0.16,
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95% CI [-.19, .43]) or total effects (B = .10, BootSE = .17, 95% CI [-.24, .44]). See Figure 6 for a

visualization of results.
Hypothesis 5: Mindset Intervention Effectiveness Model.

To test the overall MIE Model, Hayes' (2018) PROCESS Model 6 was used to run a
serial mediation analysis. Condition (coded such that 0 = active control; 1 = StigmaShift
intervention) was not significantly related to a growth mindset of weight (B = .05, #202) = .39, p
=.609, 95% CI [-.21, .31]); however, a stronger growth mindset of weight was significantly
related to greater offset expectations at immediate post-test (B = .40, #201) = 5.81, p < 0.001,
95% CI [.26, .53]). Offset expectations were not significantly associated with greater healthy
weight management behaviors at one-week follow-up (B = .07, #200) = 1.21, p = .23, 95% CI [-
.04, .17]). There were no significant indirect effects of condition on healthy weight management
behaviors through these mediators, nor were there significant direct (B = 0.07, BootSE = 0.10,
95% CI [-.12, .27]) or total effects (B = .09, BootSE = 0.10, 95% CI [-.11, .30]). See Figure 7 for
a visualization of results.

Exploratory Analysis
Program Acceptability.

At immediate post-test, participants gave favorable ratings to both conditions, though
ratings tended to be slightly higher in the StigmaShift group (see Tables 4 and 5). Among
participants assigned to the StigmaShift intervention, the self-compassion writing activity
received the highest mean rating (M = 4.25; SD = .90) with 80.5% of participants saying they
“Liked it” or “Loved it”, followed by the video (M = 4.12; SD = .62) with 88.8% of participants
saying they “Liked it” or “Loved it” (see Table 5). At one-week follow-up, participants reported

on program acceptability (see Table 6). Over 70% of StigmaShift participants indicated that they
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“Agree” or “Strongly agree” for four items (overall satisfaction; enjoyment; knowledge gain;
progress toward weight management goals). For all the remaining items (program usefulness,
likeliness to recommend, attitude change) 58-68% of the participants indicated that they “Agree”
or “Strongly agree”. There were no significant differences between conditions for mean ratings
of these items. Finally, 82% (83/101) and 44% (45/102) of StigmaShift participants indicated
they would be “Likely” or “Very likely” to engage in this program if it were part of a weight loss
program or as a standalone resource, respectively.

Participants also responded to open-ended questions regarding what they learned and
planned to do differently (see Table 7 for details). Among the StigmaShift participants, 96%
(n=136) reported what they had learned, with the majority (89%; 121/136) mentioning a new or
enhanced understanding of a growth mindset, self-compassion, or both. A small portion reported
broader takeaways, such as “be better” (7%; 10/136), or that they did not learn anything (4%;
5/136). Of the participants who reported a new or enhanced understanding of growth mindset
and self-compassion, nearly one-third mentioned that this intervention was a reminder of
concepts they were already familiar with. Most participants assigned to the active control
responded to this item (93%; n = 132) and mentioned learning strategies for and principles of
friendship development (96%; 127/132), with a few noting they learned nothing (4%; 5/132).

Participants assigned to the StigmaShift intervention also shared what they planned to do
differently because of the intervention (96%; n = 136). Responses were largely focused on
integrating a growth mindset, practicing self-compassion, or a combined approach (92%;
125/136), while a few mentioned specific behavioral habits (4%; 5/136) and a small portion said
they would not do anything new (4%; 6/136). Most participants assigned to the control

responded to this item (95%; n = 135) and reported plans to improve their friendships by being
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more intentional, prioritizing time and effort, or applying specific strategies (86%; 116/135),
while some indicated no planned changes (14%; 19/135).

Regarding what changes participants recommended for the program (94%; n = 134),
many StigmaShift participants indicated they wouldn’t change anything or commented on their
positive experience (59%; 79/134); however, there were recommendations for improving the
overall content and structure (22%; 30/134) and the visual and audio experience (13%; 18/134).
To improve the content and structure, a few participants mentioned that the program could “go
deeper” (F, 52), as the current content may be a “a little basic” (F, 42) for those familiar with a
growth mindset or self-compassion. Several participants mentioned extending the intervention
with daily reminders or practices. To improve the visual and audio experience, there were several
participants who suggested shortening the video. One mentioned they found themselves “getting
a little distracted during the video” (F, 37) and others suggested “tightening up the dialogue” (F,
35) and to “break the video up into smaller pieces” (M, 41). Participants also wanted to see
“video scenarios with real people” (F, 40) and “actual pictures of the real-life scenario people
[to] make it more real and relatable in place of the graphic illustration” (F, 67).

Many StigmaShift participants shared additional comments when prompted to share
anything else about their experience (39%; n = 56). Comments were focused on overall
satisfaction (64%; 36/56), reflections on the writing activities (25%; 14/56), and further
suggestions for program design and delivery (14%; 8/56). Overall, participants enjoyed the
program, describing it as “simple”, “engaging”, “useful”, “excellent information in digestible
bits”, and “inspiring”. Some participants described this program as uplifting and timely, with one
participant saying, “I was feeling down today but feel much better!” (F, 41) and another, “I

needed this right now in my weight lose journey” (F, 72). Many participants continued to
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comment on the letter-writing exercises and their benefits. Specifically, they mentioned “I
particularly like the idea of writing a letter to someone and then writing a letter to myself” (F,
42) and “I appreciated the requirement of spending 3 minutes of time on writing a letter to
yourself because it made me be intentional” (F, 35). Even though one participant mentioned
being “cynical at first”, they noted that the letter-writing experience “impacted me more than I
expected” (M, 58) and others mentioned that the letter-writing activity “was the award winning
activity” (F, 31) and “...really hit home. Actually brought tears to my eyes, realizing how hard
I’ve been on myself” (F, 50).

Post Hoc, Theoretical Models Controlling for Condition.

After conducting the preregistered analyses, I conducted additional exploratory analyses
to explore the stigma reducing effects and MIE models, including all participants and controlling
for condition and BML. First, I ran a parallel mediation model using Hayes' PROCESS Model 4
to examine the effects of a self-reported growth mindset of weight on internalized weight stigma.
This analysis included a growth mindset of weight as the predictor, essentialism, offset
expectations, and onset blame measured at immediate post-test as parallel mediators, and
internalized weight stigma measured at one-week follow-up as the outcome. As shown in Figure
8, there was a negative, significant indirect effect via the positive link to offset expectations (B =
-.15, BootSE = .04, 95% CI [-.24, -.07]) and positive, significant indirect effect via the positive
link to onset blame (B = .06, BootSE = .03, 95% CI [.01, .14]). There were no significant indirect
effects via links to essentialism (B = -.02, BootSE = .02, 95% CI [-.07, .01]), nor were there
significant total (B = -.10, BootSE = .09, 95% CI [-.29, .08]) or direct effects (B = .01, BootSE =

09, 95% CI [-.17, .20]).
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Next, [ ran a simple mediation model using Hayes' PROCESS Model 4 to examine the
indirect effects of a growth mindset of weight on healthy weight management behaviors via
offset expectations. As shown in Figure 9, there was no significant indirect effect of a self-
reported growth mindset of weight on healthy weight management behaviors via the positive link
to offset expectations, but there were positive, significant total (B = .17, BootSE = .05, 95% CI
[.07,.28]) and direct (B = .15, BootSE = .06, 95% CI [.03, .26]) effects.

Discussion

This research offers insight into interventions designed for reducing internalized weight
stigma and contributes to the growing body of literature examining the efficacy and acceptability
of growth mindset interventions, particularly as an emerging line of work evaluates their impact
and explores reasons for heterogeneity (Burnette et al., 2022; Macnamara & Burgoyne, 2022;
Tipton et al., 2022). This study examined StigmaShift, a brief, online intervention designed to
reduce internalized weight stigma and promote healthy weight management behaviors.
Compared to an active control, StigmaShift did not lead to a significantly greater growth mindset
of weight or self-compassion at immediate post-test or one-week follow-up. Consequently, no
significant between-group differences emerged in key mediators, including essentialist thinking,
onset blame, offset expectations, or in distal outcomes—internalized weight stigma and healthy
weight management behaviors. Exploratory analyses provided only partial support for theoretical
mindset models. Despite these null findings, participants rated the program moderately
acceptable and provided insight for future iterations. Below, I discuss potential reasons for these
null results, the implications of these findings, and direction for future research.

Intervention Impact: Implementation and Sample Characteristics
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While mindset interventions can significantly influence important proximal and distal
outcomes, their effectiveness can vary widely (Burnette et al., 2023; Tipton et al., 2023; Yeager
& Dweck, 2020). Even the immediate effects of a mindset intervention on a growth mindset can
be highly variable (Burnette et al., 2023). This heterogeneity is meaningful, as it underscores the
importance of how, whom, and in what contexts mindset interventions are most impactful. In the
present study, these factors may explain the nonsignificant results.

Intervention Implementation.

Implementing mindset interventions presents challenges in identifying optimal strategies.
The Framework for the Implementation of Mindset Interventions (FIMI; Burnette et al., 2023)
offers guidance, but the most effective approaches remain under investigation. Using the FIMI, 1
outline several implementation strategies that may have attenuated the impact of the StigmaShift
intervention.

First, this study tested a synergistic mindset intervention integrating both growth mindset
and self-compassion theories. As outlined in the FIMI, any additional elements not directly tied
to the core growth mindset message must be reported and carefully considered when evaluating
intervention effectiveness. The inclusion of self-compassion alongside the classic growth
mindset message may have shifted participants’ focus or introduced conceptual overlap,
potentially altering the expected effects of the StigmaShift intervention. Though there was no
significant link between a growth mindset and self-compassion across the full sample,
exploratory analyses revealed that a growth mindset of weight and self-compassion were
significantly and positively correlated in the intervention group at both time points (r = .20, p =
.02; r=.33, p <.001), but not in the control group (r =-.01, p =.93; r = .05, p = .64). This may

indicate that the StigmaShift intervention fostered a connection between these constructs, or
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alternatively, that integrating both concepts altered the distinct message and effects of each.
While self-compassion may have influenced the salience of the growth mindset message, it could
also represent an important psychological mechanism worthy of further study. Notably, self-
compassion showed the strongest association with internalized weight stigma, suggesting it may
be a key driver of stigma reduction. To further disentangle and evaluate participants'
understanding of growth mindset and self-compassion, cognitive testing could be used to assess
how they interpret and understand these concepts. Additionally, experimental studies could
directly compare a growth mindset-only intervention to a combined growth mindset and self-
compassion intervention, clarifying whether self-compassion enhances, diminishes, or moderates
growth mindset effects in the context of weight stigma. Finally, researchers should continue to
investigate self-compassion as a mechanism for reducing weight stigma (Braun et al., 2016;
Rahimi-Ardabili et al., 2018; Wakeline et al., 2021).

The StigmaShift intervention did not strictly adhere to the core growth mindset of weight
message but instead included both general growth mindset messaging (e.g., "We can change our
mindsets to be more growth-oriented") and weight-specific growth mindset messaging (e.g.,
"You can improve and become better at weight management with the right strategies over time").
In line with the FIMI, prior research suggests that growth mindset interventions targeting weight
may be most effective when explicitly emphasizing weight's malleability. For example, in a
weight mindset intervention, Burnette and Finkel (2012) explicitly focused on a growth mindset
of weight (e.g., "Genes may provide an initial map and framework, but, through hard work and
effort, one can change one's body-weight"; "With effort, people can reach and maintain their
desired body weight, regardless of their family history"; "It is not the hand one is dealt that

matters, it's how we play that hand"). While the StigmaShift intervention conveyed the benefits
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of a growth mindset of weight, it did not emphasize the malleability of weight as strongly as past
interventions and it did not cite evidence supporting the malleability of weight (i.e., that weight
can change). This difference in emphasis may have influenced the intervention’s potency. Future
iterations should more clearly highlight weight malleability and provide direct evidence
supporting the sentiment that weight can change. Similar to growth mindset interventions, self-
compassion interventions vary greatly and there is yet to be a gold-standard for the core self-
compassion message (Kirby, 2016); however it is common for interventions to cover topics such
as self-compassion tenets, purpose, and distinction from similar concepts as well as strategies
such as identifying self-critical and self-compassionate responses, cultivating self-appreciation,
and maintaining self-compassionate practices and behaviors in daily life (Haley et al., 2022;
Smeets et al., 2014). The StigmaShift intervention included a basic review of self-compassion,
common misconceptions, and scientific evidence of its benefits; however, it may have lacked
sufficient detail to significantly foster self-compassion.

The StigmaShift intervention message source—a brief video featuring scientific evidence
coupled with written fictional scenarios—may have been less persuasive compared to prior
interventions utilizing brief videos with actual news footage (Ehrlinger et al., 2017), scientific
articles (Burnette, 2010; Bruchmann et al., 2022; Hoyt et al., 2017; Hoyt et al., 2019; McFerran
& Mukhopadhyay, 2013), or a combination of both (Burnette & Finkel, 2013). Research
indicates that normative and factual information is critical in shifting health-related beliefs
(Vlasceanu & Coman, 2021), and feedback from this study suggested that participants would
find real-life scenarios more relatable. Similarly, group-based self-compassion interventions tend

to be significantly more effective compared to individual delivery (Ferrari et al., 2019). Future
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interventions may benefit from emphasizing scientific sources and relatable content and
considering alternative delivery methods.

Intervention dose may be another key factor in the StigmaShift intervention’s
effectiveness. While some single-session mindset interventions have successfully shifted a
growth mindset of weight among broader populations (Burnette, 2010; Ehrlinger et al., 2017;
McFerran & Mukhopadhyay, 2013), only an extended, bi-weekly intervention has produced
significant changes among weight loss-seeking individuals (Burnette & Finkel, 2013). Similarly,
longer, more immersive self-compassion programs tend to yield greater impacts on health-related
outcomes (Kili¢ et al., 2021; Philips & Hine, 2021). Given that weight-related beliefs are deeply
ingrained through personal experiences and reinforced by societal narratives (Durso and Latner,
2008; Gilbert et al., 2014; Robinson et al., 2016), a single-session approach may not provide
sufficient depth for meaningful change, particularly for those actively seeking weight loss.
Future research should explore multi-session interventions or follow-up reinforcement to
understand the optimal dose for engaging users and effectively shifting mindsets.

Sample Characteristics.

The effectiveness of mindset interventions also varies based on participant
characteristics. Mindset interventions yield more substantial effects among certain focal
groups—individuals facing failures or setbacks (i.e., ego-threat), at “higher risk”, or with a lower
baseline growth mindset (Burnette et al., 2013; Miu & Yeager, 2015; Yeager et al., 2019; Yeager
et al., 2022). Participants in this study were actively seeking weight loss—a goal with inherent
challenges (e.g., weight regain; behavioral setbacks; Greaves et al., 2017) and a known risk
factor for high internalized weight stigma (Carels et al., 2013; Friedman & Brownell, 1995; Puhl

et al., 2017). Although this population theoretically stands to benefit from a growth mindset
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intervention, the lack of significant effects suggests that a more targeted approach may be
necessary. Since participants in this study had just enrolled in a digital weight management
program, they may have been experiencing optimism and renewed commitment. Given that
weight regain often begins three to six months following a weight loss attempt (Ostendorf et al.,
2021), administering the intervention within this timeframe or following a severe weight loss
setback may be more beneficial, providing psychological resilience at a critical inflection point
(e.g., Burnette & Finkel, 2012). It may also be beneficial to implement a similar intervention
earlier in a person’s weight management journey. In this study, over half of participants reported
experiencing at least five weight cycles, indicating they have experienced significant weight loss
and gain multiple times. Given this history, it is likely that they already believe weight can
fluctuate, and therefore, a growth mindset intervention may not offer additional value. Instead,
interventions may be more effective if they target individuals earlier in their weight management
efforts—perhaps before they have experienced multiple cycles of weight loss and regain—when
psychological barriers, such as self-doubt, might be more pronounced.

Finally, the total sample exhibited relatively high growth mindsets of weight (M = 5.32;
Mstigmashife = 5.34; Mcontrol =5.29), comparable to previous work conducted with this digital
weight management program (M = 5.42; Earl et al., 2024) and exceeding averages reported in
earlier studies. For example, prior research has shown that a growth mindset intervention can
significantly improve a growth mindset of weight from 4.96 to 5.17 throughout a 12-week
program (Burnette & Finkel, 2012), yet this remains lower than the average growth mindset of
weight across all participants in the present study. It is possible that participants in this study
already had a relatively high growth mindset of weight due to their familiarity with the concept

and prior experiences that reinforced these beliefs. Nearly one-third of StigmaShift participants
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who reported learning about growth mindset and self-compassion described the intervention as a
reminder of already familiar concepts. Some noted that the content was “a little too repetitive of
regular Noom teachings” and suggested it should “go deeper”, as it felt “a little basic”. As noted
earlier, many participants reported experiencing multiple cycles of weight loss and regain, which
may have already reinforced the belief that weight can change. Likewise, with one in eight
American adults having used a GLP-1 medication (Harris, 2024) and many GLP-1 users
achieving significant weight loss (Jensterle et al., 2021), there may be a growing and stronger
perception that weight loss is attainable on a broader scale. This ceiling effect may have limited
observable gains, suggesting participants had already internalized growth mindset principles.
Given the well-established influence of beliefs on motivation (Burnette et al., 2022a; Burnette et
al., 2022b; Molden & Dweck, 20006), it is also likely that individuals with a stronger growth
mindset of weight were more inclined to engage in a digital weight management program. Thus,
the intervention may have had a limited impact on fostering a growth mindset of weight.
Intervention Impact on Distal Outcomes

Another aim of this study was to test whether the StigmaShift intervention influenced
internalized weight stigma and healthy weight management behaviors, as well as key mediators,
including essentialism, onset blame, and offset expectations. Given that growth mindset
interventions often produce stronger proximal effects than distal ones (Burnette et al., 2023), it is
unsurprising that this intervention, compared to an active control, failed to impact these
mediators, and the most distal outcomes. Although the intervention did not significantly shift
mindset beliefs or self-compassion, exploratory analyses revealed results partially supporting

theoretical work outlining the costs and benefits of a growth mindset.
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Namely, as outlined in the DES model (Hoyt & Burnette, 2020), a stronger growth

mindset of weight was indirectly associated with weaker internalized weight stigma via a link to
stronger offset expectations and greater internalized weight stigma via a link to stronger offset
blame. Though not significant, indirect effects trended such that a stronger growth mindset of
weight was indirectly associated with weaker internalized weight stigma via a link to weaker
essentialism. Previous work has demonstrated that the association between a growth mindset of
weight and stigma-related outcomes is often strongest via offset expectations (Earl et al., 2024;
Burnett et al., 2017; Hoyt et al., 2019), thus, it is expected that these effects are the most
pronounced. Given the indirect effect via essentialism is typically small, the nonsignificant effect
may be a result of insufficient power, issues of measurement validity (e.g., the newly adapted
measure of essentialism), or confounding factors that dampened the mindset effect on
essentialism and blame.

Furthermore, a stronger growth mindset of weight was related to more healthy weight
management behaviors, however there was no significant indirect effect via the link to stronger
offset expectations. These results partially support the MIE model (Burnette et al., 2023) and
prior research in weight management (Earl et al., 2024) demonstrating the proximal and distal
impact of a growth mindset of weight on offset expectations and healthy weight management
behaviors; however, the nonsignificant indirect effects were unexpected. The nonsignificant
indirect effect of a growth mindset of weight on healthy weight management behavior may be
due to confounding factors, such as a disconnect between offset expectations and self-regulatory
strategies or lack of subjective norms or perceived behavioral control necessary for behavior
change (Ajzen, 2006). Insufficient statistical power or measurement limitations (e.g., self-report

behaviors) may have also limited the ability to detect these small effects.
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As demonstrated in this study, adults seeking weight loss may already have a strong
belief that weight can change. Thus, it is important to understand the costs and benefits such an
existing belief may have and design interventions that bolster the benefits and attenuate the costs
(Hoyt et al., 2017, 2019; Hoyt & Burnette, 2020). Future research should reexamine these
models in weight loss-seeking samples to determine whether they are a good fit for this context,
given the mixed results observed in this study.

Intervention Acceptability

StigmaShift participants provided moderate ratings and valuable feedback for improving
the StigmaShift intervention. Participants reported gaining insights into growth mindset and self-
compassion principles and expressed intentions to apply these concepts in their lives. Given the
lack of significant effects, longer follow-ups or reinforcement may be necessary to help
participants realize the full impact of these learnings.

StigmaShift participants gave the writing activities the highest ratings across intervention
components and frequently mentioned them in open-ended responses. Given this feedback and
evidence supporting the effectiveness of writing activities in fostering a growth mindset and self-
compassion (Dunaev et al., 2018; Davies et al., 2020; Gracias & Stutts, 2024; Nightingale &
Cassin, 2023), similar intervention should continue to integrate these. Participants also suggested
incorporating real-life experiences (e.g., testimonials from individuals with diverse weight loss
journeys), reorganizing content (e.g., breaking it into smaller segments, shortening the video),
and extending the intervention beyond a single session (e.g., daily reminders, ongoing activities,
and in-depth concept reviews). These recommendations align with the intervention
implementation strategies discussed earlier, including incorporating evidence for weight loss

success, real-life examples, and extended intervention doses. Finally, StigmaShift participants
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expressed greater interest in engaging with StigmaShift when integrated with a weight
management program rather than as a standalone intervention. This feedback may help address
suboptimal engagement found in similar interventions offered as a supplement to, rather than an
integration into, a weight management program (Braun et al., 2022; Brenton-Peters et al., 2023).

Overall, these insights present opportunities to improve both the StigmaShift
intervention’s usability and effectiveness. They also inform future interventions aimed at
reducing internalized weight stigma and supporting healthy weight management behaviors
among individuals actively seeking weight loss.
Implications for Theoretical and Practical Applications

The results of this study contribute to both theoretical understanding and real-world
applications of mindset-based interventions. As mindset research increasingly shifts toward
intervention development and dissemination (Dweck & Yeager, 2019), there is growing interest
in understanding not only whether these interventions are effective but also under what
conditions they have the greatest impact (Burnette et al., 2022; Macnamara & Burgoyne, 2022;
Tipton et al., 2022). Given that mindset interventions vary widely in design, content, and target
populations, heterogeneity offers valuable insight into for whom, how, and in what contexts
these interventions yield the greatest benefits (Bryan et al., 2021; Tipton et al., 2023). Although
there is increasing knowledge about for whom mindset interventions are most effective (Burnette
et al., 2023; Dweck & Yeager, 2019), there is yet to be a gold standard for mindset intervention
design and implementation (Burnette et al., 2022). The present study demonstrated null effects;
however, it highlights key implementation factors—such as messaging approach (pure mindset
vs. synergistic message), message source (scientific vs. relatable sources), and intervention dose

(single session vs. extended intervention)—that warrant further investigation. Additionally, these
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findings underscore the need for experimental research comparing implementation strategies to
identify optimal delivery methods. While a universal gold standard for mindset interventions
across all domains may not be possible, systematically reporting and testing variations in
implementation can enhance replicability and refine our understanding of the conditions in which
these interventions are most effective.

It is also important to consider whether there is a context-specific threshold for
harnessing the benefits of a growth mindset of weight. Because a growth mindset of weight
reflects the belief that weight can change with time and effort, there may be limits to its benefit.
Research shows that while many individuals successfully lose weight (Wing & Phelan, 2005),
most regain over half their initial weight loss within two years and 80% within five years
(Anderson et al., 2001). Moreover, cycling between weight loss and regain is associated with
adverse physical and psychological outcomes, including increased cardiovascular risk, higher
stress levels, and greater body dissatisfaction (Madigan et al., 2018; Wang et al., 2024). Given
the complex, multifaceted nature of weight management, a growth mindset of weight may be
most beneficial within specific parameters—such as when weight loss is achievable and
sustainable within an individual's physiological and environmental constraints. However, when
weight regain occurs despite sustained effort, an overly rigid growth mindset could lead to
frustration, self-blame, or disengagement from health-promoting behaviors. Though this line of
work builds on compensatory mindset messaging designed to reduce blame-inducing costs (Hoyt
& Burnette, 2020), future research should explore whether there is an optimal range within
which a growth mindset remains beneficial and how interventions can integrate optimistic, yet
realistic perspectives on weight change. Furthermore, similar interventions may benefit from

shifting the focus from a growth mindset of weight to a growth mindset of weight management
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or behavior change. This approach may be more realistic and potent, as it emphasizes sustainable
habits rather than an outcome-focused approach to weight itself. By framing mindset shifts
around behaviors—such as physical activity, balanced diet—rather than weight, interventions
may better support long-term health without reinforcing rigid or potentially counterproductive
weight expectations.

Finally, this study adds to the growing body of research on interventions aimed at
reducing internalized weight stigma. Because the StigmaShift intervention did not induce a
stronger growth mindset of weight, its potential for alleviating internalized weight stigma
remains uncertain. However, participant feedback offers valuable insights for refining this and
similar interventions. Furthermore, self-compassion showed the strongest association with
reduced internalized weight stigma, reinforcing prior findings that suggest it may be a key driver
of stigma reduction (Braun et al., 2016; Rahimi-Ardabili et al., 2017; Wakeline et al., 2021).
Limitations

Though this study offers novel insights, it has several limitations. First, the sample
primarily consists of white women, a common issue in weight management research (Haughton
et al., 2018), which limits generalizability given the nuanced experiences of weight and related
stigma across age (Puhl et al., 2008), race and ethnicity (Gerend et al., 2024; Reece, 2018), and
gender (Sattler et al., 2018). Second, while self-report measures can serve as valid proxies for
behavior (Pinto et al., 2013), incorporating direct behavioral assessments would strengthen these
findings. Third, the study lacked a pre-test and long-term follow-ups. Although this study
effectively evaluated between-group differences, tracking within-person changes would offer
insight into baseline levels of key variables and the durability of effects. Finally, this study tested

a growth mindset intervention integrated with self-compassion but did not include a standalone
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growth mindset condition, limiting the ability to isolate the specific effects of a growth mindset
and compare findings to previous mindset interventions.
Future Research

This study opens several avenues for future research. One important direction is refining
the StigmaShift intervention using best practices for intervention development, such as focus
groups with weight-loss-seeking individuals, A/B testing to compare implementation strategies,
pilot studies, and consultations with mindset experts (Yeager & Dweck, 2020). Future iterations
should incorporate participant feedback to enhance content, improve presentation, and optimize
session length and frequency. Additionally, experimental comparisons of different intervention
variations (e.g., standalone growth mindset versus growth mindset with self-compassion) and
implementation methods (e.g., dosage variations) could provide valuable insights into optimizing
intervention effectiveness. Finally, further research should explore the specific domain (e.g.,
mindset of weight, behavior change) that yields the greatest effects, examine the threshold at
which a growth mindset provides the most benefits without unintended costs in weight-related
contexts, and further understand the existing beliefs around weight among weight loss seeking
adults.
Conclusion

In this study, a growth mindset intervention, compared to an active control, did not result
in significantly greater impacts on proximal (e.g., growth mindset of weight, self-compassion) or
distal (e.g., internalized weight stigma, healthy weight management behaviors) outcomes.
Program acceptability and usability were moderate. These findings provide valuable insights into
interventions targeting internalized weight stigma and healthy weight management behaviors

among individuals seeking weight loss. Furthermore, they contribute to the growing body of
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research on the varying impacts of mindset interventions, underscoring the importance of
considering factors such as intervention design, implementation strategies, and sample
characteristics that may influence effectiveness. While a growth mindset intervention shows
potential for weight loss-seeking individuals, further refinement and a clearer understanding of

optimal delivery methods and target populations are needed.
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Table 1. Descriptive Statistics at Immediate Post-Test and One-Week Follow-Up

Measure StigmaShift Control
M SD M SD

Immediate Post-Test

Growth Mindset of Weight 5.34 0.94 5.29 0.90
Self-Compassion 3.09 0.68 3.06 0.68
Essentialism 2.96 1.00 2.96 0.98
Offset Expectations 4.68 0.93 4.58 0.98
Onset Blame 2.77 1.06 2.77 1.20
Internalized Weight Stigma 4.06 1.22 4.00 1.33
HWMB 2.55 0.79 2.44 0.72
One-Week Follow-Up
Growth Mindset of Weight 522 .94 5.09 .95
Self-Compassion 3.19 1 3.13 1
Essentialism 3.07 92 3.09 .85
Offset Expectations 4.54 1.04 4.50 1.00
Onset Blame 2.78 1.07 2.75 1.12
Internalized Weight Stigma 3.98 1.23 3.82 1.27
HWMB 2.62 1.31 2.56 .68

HWMB = Healthy Weight Management Behaviors; “p <.05. *p <.01. "p <.001.
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Table 3. Sociodemographic Characteristics of Participants at Immediate Post-Test
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.. L Full Sample StigmaShift Control
Participant Characteristic (N = 285) (n = 143) (n=142)
Gender

Woman 253, 88.8% 127, 88.8% 126, 88.7%
Man 22,7.7% 12, 8.4% 10, 7.0%
Non-Binary 9,3.2% 3,2.1% 6,4.2%
Not Specified 1, 0.004% 1, 0.007% 0, 0.0%
Race / Ethnicity
Black or African 21 10 11
American
White 247 124 123
American 1 1 0
Indian/Alaskan
Native
Asian 13 6 7
Native Hawaiian or 1 0 1
other Pacific Islander
Hispanic/Latino/ 4 2 2
Spanish
Not specified 1 0 1
Prefer not to say 2 1 1
Age 44.68 (14.32) 45.30 (14.43) 44.05 (12.23)
SES 4.21 (1.86) 4.16 (2.10) 4.27 (1.57)
BMI 30.83 (6.55) 31.62 (6.48) 30.03 (6.54)
18.5-24.9 49,17.2% 20, 14% 29, 20.4%
25-29.9 104, 36.5% 44, 30.8% 60, 42.3%
>30 132, 46.3% 79, 55.2% 53,37.3%

Note. Categorical variables displayed No, % and continuous variables are shown as

mean (SD); Participants were asked to report all Race/Ethnicity options that apply.



Table 4. Weight Loss Experiences Reported at One Week Follow-Up
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Full Sample StigmaShift Control

Attempted weight loss?

Yes 201, 98.0% 100, 98.0% 101, 98.1%

No 4,2.0% 2,2.0% 2,1.9%
Number of weight loss attempts

1-2 times 30, 14.9% 12, 12.0% 18, 17.8%

2-5 times 58, 28.9% 36, 36.0% 22,21.8%

5-10 times 60, 29.9% 29, 29.0% 31,30.7%

10-20 times 32, 15.9% 13, 13.0% 19, 18.8%

20+ times 21, 10.4% 10, 10.0% 11, 10.9%
Number of weight cycles

Never 23,11.3% 9, 8.9% 14, 13.6%

1-2 times 62,30.4% 29, 28.7% 33,32.0%

2-5 times 64, 31.4% 32,31.7% 32,31.1%

5-10 times 35,17.2% 22,21.8% 13, 12.6%

10+ times 20, 9.8% 9,8.9% 11, 10.7%

Note. Categorical variables displayed No, %.



Table 5. Intervention Component Ratings
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Component Condition n M (SD) Notafan Dislikedit  Neutral Liked it Loved it
Video StigmaShift 143  4.12(.62)  0,0.0% 2, 1.4% 14,9.8%  92,64.3%  35,24.5%
Control 142 388(.79) 2,14% 5,35%  27,19.0% 82,57.7% 26, 18.3%
Video Quiz StigmaShift 143  3.94 (.74) 1,0.7% 4,2.8%  26,182% 84,58.7%  28,19.6%
Control 142 3.88(.65)  0,0.0% 2,14%  33,23.2% 87,61.3% 20,14.1%
Real-Life StigmaShift 143  4.03(.78)  0,0.0% 4,2.8%  29,203% 68,47.6% 42,29.4%
Scenarios
Control 142 4.00 (.78) 1,0.7% 2,14%  26,183% 70,49.3% 43,30.3%
Activity 1 StigmaShift 143  4.11(.82)  0,0.0% 4,2.8%  29,203% 57,39.9%  53,37.1%
(Dear Riley)
Control 142 3.64(1.15) 8,5.6% 16,11.3% 32,22.5% 49,34.5% 37,26.1%
Activity 2 StigmaShift 143  4.25(.90) 2,0.7% 3,2.1%  23,16.1% 44,30.8%  71,49.7%
(Self-
Compassion) Control 142 — — — — — —

Note. Variables displayed as No, %.



Table 6. StigmaShift Intervention Acceptability Ratings at One Week Follow-Up
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o Strongly Somewhat  Neither Disagree =~ Somewhat Strongly
Ttem Condition M(SD) Disagree Disagree or Agree Agree Agree
Overall Satisfaction: StigmaShift  3.96 (.86) 2,2.0% 2,2.0% 21,20.6% 50, 49.0% 27,26.5%
1 am satisfied with my
overall experience using
this program. Control 3.97 (.88) 0, 0.0% 4,3.95 29,28.2% 36, 35.0% 34,23.9%
Program Usefulness: StigmaShift  3.71 (.91) 2,2.0% 9, 8.8% 22,21.6% 53, 52.0% 16, 15.7%
The program was useful in
helping me understand and
manage my weight. Control 3.63 (1.07) 3,2.9% 13,12.6% 27,26.2% 36, 35.0% 24,23.3%
1 1 0 0 0 V) 0
Likeliness to Recommend: StigmaShift  3.76 (.94) 2,2.0% 7,6.9% 26, 25.5% 45,44.1% 22,21.6%
I would recommend this
program to others. Control  3.71(1.08)  2,1.9% 14, 13.6% 25,24.3% 33,32.0%  29,28.2%
Enjoyment: StigmaShift  3.87 (.84) 1, 1.0% 4,3.9% 25,24.5% 49, 48.0% 23,22.5%
1 enjoyed using the
progran. Control 3.82(.99)  2,1.9% 8,7.8% 25,24.3% 40,38.8%  28,27.2%
Knowledge Gain: StigmaShift 3.76 (1.08) 7,6.9% 5,4.9% 17, 16.7% 49, 48.0% 24,23.5%
The program helped me
gain new knowledge about
weight management. Control 3.71(1.11) 3,2.9% 15, 14.6% 19, 18.4% 38,36.9% 28,27.2%
Attitude Change: StigmaShift  3.66 (1.09) 6, 4.2% 8, 5.6% 23,16.2% 43,42.4%  22,15.5%
The program positively
changed my attitudes
about myself. Control 348 (1.04) 4,3.9% 14, 13.6% 30,29.1% 39,37.9% 16, 15.5%
Weight Management
Goals: StigmaShift 3.86 (1.02) 6,5.9% 2,2.0% 19, 18.6% 48,47.1% 27,26.5%
1 think that the program
will help me make
progress toward my weight Control 3.73 (1.14) 4,3.9% 12, 11.7% 24,23.3% 31,30.1% 32,31.1%

management goals.
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Table 7. StigmaShift Participant Experiences

Question and Themes

Example quote

What did you learn?
Growth Mindset

Self-Compassion

Reminder of Existing Knowledge

“Reframing the old tapes into the positive Growth Mindset is fabulous” (F,74)
“I learned to embrace a growth mindset and not get stuck in a fixed one.” (F, 37)
“Neuroplasticity - I can train my brain.” (F, 55)

“The power of the words “’not yet.”” (F, 62)

“How reframing a setback can help you to move forward and use it as an opportunity
for growth.” (M, 40)

“I learned WHY it is important to be kind to myself in this process.” (F ,42)

“Self care/self compassion is not treating yourself. I think that’s important, my brain
definitely conflates those two things.” (F, 32)

“It reminded me to stay kind to myself and not participate in negative self-talk” (F, 40)

“It’s easier to offer support to others than myself, but if I treat myself like a friend who
needs support it gets easier.” (NB, 34)

“I was already away of these concepts but it was a good reminder.” (NB, 35)
“I constantly need to be reminded about these concepts!”(F, 37)

“Reaffirmed what I already know, but do not always follow” (F, 75)

What do you plan to do?
Growth Mindset

Self-Compassion

“Pause and reflect when I see my thoughts turning back to a fixed mindset” (F,53)

“Looking at the habits I'm creating as the success, rather than a number on the
scale”(F,39)

“Use "not yet" when struggling.” (F,33)

“I’ve been frustrated with lack of results but I like the suggestion to treat myself with
compassion the way I would most definitely do for a friend” (F,67)

“Talk to myself nicely in the mirror or journal in a supportive way about my journey”
(NB,34)

“Approach my journey with more patience and mindfulness.” (F,63).




Figure 1. Theoretical Double-Edged Sword Model of Growth Mindsets
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Figure 2. Theoretical Mindset Intervention Effectiveness Model
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Figure 3. CONSORT Flow Diagram
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Enrollment 588 Individuals screened 161 Excluded

144 Did not complete screener

4 Duplicate responses

13 Ineligible after screening

427 Randomized 1 <18 years old

1 Pregnant / expecting
11 Living outside the US

Allocation

215 Assigned to StigmaShift
59 Did not start intervention
11 Stopped partway through intervention
2 Missing or otherwise unreliable data
143 participants retained for analysis

212 Assigned to Active Control
56 Did not start intervention
10 Stopped partway through intervention
4 Missing or otherwise unreliable data
142 participants retained for analysis

Follow-Up

102 Retained at one-week follow-up
55 lost to follow-up

—

03 Retained at one-week follow-up
39 lost to follow-up

Analysis

102 Analyzed
0 Missing or otherwise unreliable data

103 Analyzed
0 Missing or otherwise unreliable data
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Figure 4. Screenshots from StigmaShift Video
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Figure 5. Screenshots from StigmaShift Intervention

In the journey towards weight management and a healthier
lifestyle, the concepts of a growth mindset and self-compassion
play crucial roles. To bring these ideas to life, let's explore two

Before we move forward, please reflect on the video by
answering the following questions:

Please select which strategy below helps to foster a growth

mindset. Meet Sarah.

Sarah embarked on her weight loss journey with determination
but faced challenges along the way. Despite her initial
enthusiasm, Sarah found it hard to stick to her exercise routine
and healthy eating plan. Instead of giving up, Sarah adopted a
O Focus on the process, not the outcome growth mindset. When she missed a workout or indulged in an
unhealthy snack, she reframed her thoughts using the power
of "not yet". She reminded herself that setbacks were
temporary and part of the learning process. Sarah focused

Watch out for some tips below when you answer the question. You can change your answer if you'd like!

QO View challenges as learning oppurtunities

@® Practice recognizing your fixed mindset voice

O All the above

learning opportunities and focusing on the process (not the outcome) are also important O I

Not quite! This is one key component of fostering a growth mindset. Viewing challenges as
strategies for fostering a growth mindset.

[

Meet Alex.

Like many, Alex struggled with yo-yo dieting and self-criticism.
Determined to break the cycle, Alex approached weight loss with
a growth mindset. Alex understood that his ability to manage his

Yyou did it?

Congratulations on completing the program! Before you go, we weight could be developed with effort and the right strategies. So,
have just a few more questions for you. instead of being discouraged by past failures, Alex viewed
them as opportunities for growth. When cravings or self-doubt




Figure 6. Overall Stigma Reducing Effects
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Figure 7. Mindset Intervention Effectiveness Model
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Figure 8. Post-Hoc Mindset Stigma Reducing Effects with Self-Reported Mindsets
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Figure 9. Post-Hoc Mindset Intervention Effectiveness Model with Self-Reported Mindsets
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Appendix A

CONSORT Checklist
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Item Reported on
Section/Topic No Checklist item page No
Title and abstract
1a Identification as a randomised trial in the title Abstract
1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for
abstracts)
Introduction
Background and 2a Scientific background and explanation of rationale 1-14
objectives 2b Specific objectives or hypotheses 15-19
Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 21
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Footnotes
Participants 4a Eligibility criteria for participants 20
4b Settings and locations where the data were collected 21
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were
actually administered 21-27
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were
assessed 27-32
6b Any changes to trial outcomes after the trial commenced, with reasons NA
Sample size 7a How sample size was determined 32-33
7b When applicable, explanation of any interim analyses and stopping guidelines NA
Randomisation:
Sequence 8a Method used to generate the random allocation sequence 21
generation 8b Type of randomisation; details of any restriction (such as blocking and block size) 21
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers),
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism 21
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to
interventions 21
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those
assessing outcomes) and how 21
11b If relevant, description of the similarity of interventions 21-22
Statistical methods 12a  Statistical methods used to compare groups for primary and secondary outcomes 34-40
12b  Methods for additional analyses, such as subgroup analyses and adjusted analyses NA
Results
Participant flow (a 13a  For each group, the numbers of participants who were randomly assigned, received intended treatment, and were
diagram is strongly analysed for the primary outcome 19-21
recommended) 13b For each group, losses and exclusions after randomisation, together with reasons 19-21
Recruitment 14a  Dates defining the periods of recruitment and follow-up 19
14b  Why the trial ended or was stopped NA
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 71
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was by
original assigned groups 34-40
Outcomes and 17a  For each primary and secondary outcome, results for each group, and the estimated effect size and its precision
estimation (such as 95% confidence interval) 34-40
17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended NA
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-
specified from exploratory 34-40
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) NA
Discussion
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
Generalisability 21 Generalisability (external validity, applicability) of the trial findings 52
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 50-52
Other information
Registration 23 Registration number and name of trial registry 19
Protocol 24 Where the full trial protocol can be accessed, if available 19
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders NA

Citation: Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT 2010 Statement: updated guidelines for reporting parallel group randomised trials. BMC Medicine. 2010;8:18.

© 2010 Schulz et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License

original work is properly cited.

0), which permits use, and

in any medium, provided the

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also recommend reading CONSORT extensions for cluster randomised frials, non-

inferiority and

trials,

, herbal , and pragmatic trials. Additional extensions are forthcoming: for those and for up-to-date references relevant to this checklist, see www.consort-statement.org.


http://creativecommons.org/licenses/by/2.0
http://www.consort-statement.org/
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Framework for Implementation of Mindset Interventions (FIMI) Reporting Checklist for Growth
Mindset Interventions

Primary
Intervention Dimension Paper (Page Other (Details)
or Appendix)
Adherence
Describe the trait(s) or domain(s) targeted in the malleability message. 25
Describe how the malleability message was conveyed. 2
Describe the attitude change tactic(s) used. 25
Delivery Competence
Describe the extent to which neuroscience information was provided to bolster malleability message. 25-26
Describe whether and to what extent scientific evidence for mindsets was provided. 25-26
Describe the use of social norms and/or social modeling. 25-26
Describe content designed to reduce blame and encourage compassion, including value of help-seeking. 25-26
Describe content related to conveying benefits of growth mindset and personal relevance of content. 25-26
Adaptions
Describe message content that was included beyond the malleability message. 26
Describe any skills or strategies, if any, that were emphasize or taught as part of the intervention. 26
Describe any additional elements of the intervention not reported above. 26
Intervention Setting
Describe who administered the intervention (e.g., a teacher, a researcher). 26
Describe who presented the malleability message (message source). 26
Describe the mode (how) of delivery (e.g., was the intervention delivered online, in person, or some combination?) 26
Describe the setting (where) of delivery (e.g., was the intervention integrated into an existing curriculum?). 26
Dose
Report the total number of session or contact points. 26
Report the total time that participants received the intervention. 26
Participant Responsiveness
Describe intervention assessments of participant engagement (content quizzes; attention checks). 27
27

Describe intervention elements to increase participants interest and processing of information.




The Template for Intervention Description and Replication (TIDieR) Checklist
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Item Item Where located **
number :
Primary paper Other T (details)
(page or appendix
number)
BRIEF NAME
1. Provide the name or a phrase that describes the intervention. Abstract
WHY
2. Describe any rationale, theory, or goal of the elements essential to the intervention. 2-14,22-27
WHAT
3. Materials: Describe any physical or informational materials used in the intervention, including those provided to 22-27
participants or used in intervention delivery or in training of intervention providers. Provide information on where
the materials can be accessed (e.g. online appendix, URL).
4. Procedures: Describe each of the procedures, activities, and/or processes used in the intervention, including any 22-27
enabling or support activities.
WHO PROVIDED
5. For each category of intervention provider (e.g. psychologist, nursing assistant), describe their expertise, 26
background and any specific training given.
HOW
6. Describe the modes of delivery (e.g. face-to-face or by some other mechanism, such as internet or telephone) of the 26
intervention and whether it was provided individually or in a group.
WHERE
7. Describe the type(s) of location(s) where the intervention occurred, including any necessary infrastructure or 26
relevant features.
WHEN and HOW MUCH
8. Describe the number of times the intervention was delivered and over what period of time including the number of 26
sessions, their schedule, and their duration, intensity or dose.
TAILORING
9. If the intervention was planned to be personalised, titrated or adapted, then describe what, why, when, and how. 22-27
MODIFICATIONS
10.! If the intervention was modified during the course of the study, describe the changes (what, why, when, and how). NA
HOW WELL
11. Planned: If intervention adherence or fidelity was assessed, describe how and by whom, and if any strategies were 23
used to maintain or improve fidelity, describe them.
12} Actual: If intervention adherence or fidelity was assessed, describe the extent to which the intervention was 25

delivered as planned.
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