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Abstract
Objectives Preliminary research on self-compassion as a target for reducing forms of bias is promising, yet healthcare 
provider self-compassion has not yet been explored in relationship to weight bias. Healthcare providers commonly endorse 
weight stigma and bias, contributing to health disparities for patients with “obesity.” The current study explores the feasibility 
of the self-compassion loving kindness meditation (LKM) as a brief intervention that reduces weight bias in nursing students.
Method Participants (189 nursing students) were randomly assigned to the LKM condition or body scan control condition 
before engaging in an implicit bias task and answering self-report measures of internalization of the thin ideal, weight bias, 
positive attitudes towards people with “obesity,” positive emotions, self-compassion, cognitive flexibility, and compassion-
ate care.
Results Statistically significant differences in self-compassion, cognitive flexibility, weight bias, and compassionate care 
failed to be found between the groups. Participants in the LKM condition endorsed significantly higher levels of positive 
emotionality compared to the control condition. Higher levels of self-compassion were related to lower levels of weight 
bias for participants in both conditions. Multiple linear regression analyses revealed that internalization of the thin ideal and 
self-compassion accounted for 19.2% of the variance in positive attitudes towards people with “obesity.”
Conclusions This study suggests the importance of examining self- and other-compassion in the context of weight stigma. 
Its findings exemplify the complexity of weight stigma and the need to further explore the mechanisms to be targeted to 
effectively reduce healthcare professionals’ bias.
Pre‑registration This study is not preregistered.
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While several definitions of self-compassion exist in the 
literature, Neff (2003) posits that self-compassion is com-
posed of three elements, including self-kindness (i.e., kind-
ness towards ourselves, particularly when we fail), common 
humanity (i.e., recognition that suffering is a shared experi-
ence), and mindfulness (i.e., non-judgmentally observing 
our current emotional and cognitive state). Neff (2003) fur-
ther explains that these three elements can be further under-
stood in contrast to their opposing principles, which are 
self-judgment (self-kindness), isolation (common human-
ity), and overidentification (mindfulness). Self-compassion 
research has expanded greatly in the last decade, with over 

100 empirical studies examining how a positive, affirmative, 
non-judgmental attitude towards oneself enhances mental 
and physical health (e.g., Chio et al., 2021; Ferrari et al., 
2019). More specifically, moderate to large effect sizes have 
been found between self-compassion and outcomes such as 
overall global health, sleep, depression, anxiety, and psy-
chopathology (e.g., Kılıç et al., 2021; MacBeth & Gumley, 
2012; Phillips & Hine, 2021). Consequently, increasing 
attention has been drawn towards the feasibility and efficacy 
of self-compassion interventions for a variety of intra- and 
interpersonal outcomes.

Brief self-compassion interventions have demonstrated 
significant improvement in psychological well-being in 
adults with and without previous meditation experience 
(Baer et al., 2012). Furthermore, higher levels of self-com-
passion have been found to be related to more perspective-
taking, compassion for humanity, empathic concern, and 
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altruism in adults (Neff & Pommier, 2013). Positive, sig-
nificant effects of a self-compassion intervention (i.e., the 
loving kindness meditation) on one’s compassion towards 
the self and others as compared to a control condition (i.e., 
sitting quietly) also have been demonstrated (Polizzi et al., 
2022). Recent literature is starting to evince the efficacy of 
self-compassion interventions for improving interpersonal 
relationships (i.e., compassionate care), including between 
healthcare providers and their patients (Rao & Kemper, 
2017). Furthermore, preliminary research suggests the 
feasibility of these interventions for specifically address-
ing and reducing racial bias (Stell & Farsides, 2016). Self-
compassion interventions, therefore, may be a viable route 
for addressing bias-related concerns in the patient-provider 
relationship and improving compassionate care for patients.

One type of bias that has received increasing attention 
in the literature is weight stigma, which is defined as the 
“social devaluation and denigration of people perceived to 
carry excess weight” (Tomiyama, 2014, p. 8). The detri-
mental impact of weight stigma on the well-being of peo-
ple with higher weight has been well established, including 
associations with poorer self-esteem, overall health, body 
esteem, and social support, as well as increased loneliness, 
depression, and anxiety for individuals with “overweight” 
or “obesity” (Phelan et al., 2015). Furthermore, experiences 
of weight stigma are related to negative coping behaviors in 
people with higher weight, such as emotional eating, nega-
tive self-talk, social isolation, and avoidance of exercising 
in public (Carels et al., 2018; Lewis et al., 2011). Research 
also has demonstrated that exposure to weight-stigmatiz-
ing situations is associated with shifts in self-perception 
of one’s ability to control eating, self-reported health, and 
risk for being subjected to stigma (Hunger & Major, 2015; 
Major et al., 2014). These negative psychological outcomes 
together with negative coping behaviors may contribute to 
the ongoing struggle with weight, further contributing to 
poorer overall well-being for people with higher weight 
(Carels et al., 2018; Sikorski et al., 2015).

Unfortunately, healthcare providers of individuals with 
higher weight are one of the most common sources of weight 
stigma (Puhl & Brownell, 2006). It is estimated that between 
65 and 98% of healthcare professional trainees hold stigma-
tizing beliefs about patients with “overweight” or “obesity” 
(Blanton et al., 2016; Puhl et al., 2014; Swift et al., 2013), 
and these beliefs have been found to be associated with dif-
ferential care for these patients (e.g., attributing all health 
issues to weight; Gudzune et al., 2014). Consequently, some 
patients with “obesity” would rather avoid medical appoint-
ments altogether rather than receive the services and care 
they need in order to avoid stigma from their healthcare pro-
vider (e.g., Alberga et al., 2019). Therefore, it is essential to 
identify ways to address the perpetuation of weight stigma in 
patient-provider relationships so that patients can safely and 

comfortably engage in this important aspect of their overall 
care. In the current study, “higher weight” will be used to 
describe individuals who have been diagnosed with “over-
weight” or “obesity” in the medical setting as an attempt to 
not further perpetuate the stigma associated with this ter-
minology. However, research studies that have utilized the 
language of “overweight” and “obesity” will be cited as such 
in order to accurately communicate their findings, although 
the problematic nature of this language is recognized.

Several factors have been found to be associated with 
weight stigma in healthcare providers, such as beliefs about 
the etiology of “obesity,” level of empathy for patients, and 
perceptions of control over “obesity” (Cohen & Persky, 
2019; Jung et al., 2015; Khan et al., 2018; Phelan et al., 
2015). As such, research has begun to explore the role of 
psychoeducational interventions that target beliefs about the 
etiology of “obesity” and perceptions of control over “obe-
sity” for mitigating weight bias in healthcare providers (e.g., 
Diedrichs & Barlow, 2011). While results indicated some 
improvement in weight stigma from these interventions, 
there is a need for interventions that address the complex, 
multi-faceted nature of this stigma.

Inducing empathy and promoting perspective taking 
may be favorable methods to reduce weight bias given the 
use of these strategies to reduce other forms of bias (e.g., 
HIV-related bias in the LGBT+ community; Gloor & Puhl, 
2016). Furthermore, people who have greater empathy for 
individuals with higher weight are less likely to demonstrate 
weight stigma (Khan et al., 2018). Additionally, induction of 
positive, other-regarding emotions (Griskevicius et al., 2010) 
and cognitive flexibility (i.e., the ability to react flexibly in 
unexpected situations or changing environments; Moore & 
Malinowski, 2009) have been found to be related to shifts 
in cognitive processing that are associated with decreased 
implicit bias. Therefore, interventions aimed at increasing 
empathy, positive other-regarding emotions, and cognitive 
flexibility could result in the reduction of implicit weight 
bias. Since prior research has demonstrated the relationship 
between self-compassion and empathy, positive emotions, 
and cognitive flexibility (Moore & Malinowski, 2009; Sep-
pala et al., 2014; Shahabi et al., 2019), the potential for self-
compassion interventions for mitigating bias is promising.

Societal messages related to “ideal” body types also influ-
ence one’s perception of higher weight. The thin ideal rep-
resents the societal definition of an attractive female body 
as slim and having little body fat. Internalization of the thin 
ideal is the “extent to which an individual cognitively ‘buys 
into’ socially defined ideals of attractiveness and engages in 
behaviors designed to produce an approximation of these 
ideals” (Thompson & Stice, 2001, p. 181). This internaliza-
tion has been found to be related to body dissatisfaction, 
dieting, and negative affect, further contributing to disor-
dered eating behaviors (Dondzilo et al., 2019; Low et al., 
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2003). While the negative impact of this internalization on 
physical and emotional well-being is well established, there 
is a lack of literature exploring the impact of this internali-
zation on one’s perspectives of others with higher weight. 
Therefore, there is a need for research exploring the influ-
ence of this internalization on the efficacy of interventions 
aimed to mitigate weight stigma.

One empirically supported intervention that has promise 
for improving the patient-provider relationship is the loving 
kindness meditation (LKM). The LKM has been found to 
be associated with improved positive emotions, confidence 
in providing compassionate care, social connectedness, and 
empathy (Rao & Kemper, 2017; Seppala et al., 2014), all of 
which relate to the patient-provider relationship. Further-
more, the LKM may be a viable option for reducing bias by 
increasing cognitive flexibility, resulting in individuals not 
relying on stereotypes or faulty thinking when engaging with 
patients’ minoritized identities (e.g., Shahabi et al., 2019). 
Notably, the LKM is not self-compassion alone, but rather 
one of many avenues for increasing self-compassion.

The current study aimed to explore the efficacy of the 
LKM for reducing weight bias in nursing students, specifi-
cally, by increasing self-compassion, positive, other-focused 
emotions, and cognitive flexibility, in order to improve com-
passionate, affirmative care. Nurses make up the largest pro-
portion of healthcare providers in the USA, and nurses are at 
the forefront of healthcare for patients with higher weight. 
Consistent with the literature on weight bias in healthcare 
providers broadly, nurses also endorse these biases (Garcia, 
2012). Given the potential challenge of inducing changes in 
weight bias, we also aimed to improve compassionate care 
through the LKM separate from a shift in weight bias.

Method

Participants

Participants were recruited through the National Student 
Nurses’ Association, Inc. (NSNA) listserv. This NSNA is 
a national non-profit organization with over 60,000 pre-RN 
(registered nurse) students enrolled in associate, baccalaure-
ate, and diploma nursing programs. To be included in the 
current study, participants must have been at least 18 years 
old, proficient in reading, listening, and writing English, 
enrolled part-time or full-time in a nursing training program, 
and have access to a desktop or laptop computer with audio 
and/or speakers. Participants who completed the survey were 
entered in a raffle to win 1 of 10 US$15 electronic gift cards.

In addition to excluding 176 participants who prematurely 
terminated the survey, one participant also was excluded 
from the study due to questionable validity check responses 
as well as excessive speed on the IAT (Fig. 1). The final 

sample included 189 participants, and select demographic 
information is included in Table 1. Participants were ran-
domly assigned to condition, with 80 participants in the 
intervention condition and 109 participants in the control 
condition.

Procedure

A brief description of the study, inclusion criteria, risks and 
benefits, compensation, secure Qualtrics survey link, and 
contact information were sent via email to the NSNA list-
serv. After participants clicked on the survey link, they were 
directed to the informed consent page. Those who provided 
consent were directed to the demographic questionnaire and 
the Sociocultural Attitudes Towards Appearance Question-
naire – 4 (SATAQ-4) Thin/Low Body Fat subscale. Next, 
participants were randomly assigned to the loving kindness 
meditation or body scan meditation using the Qualtrics ran-
domization function.

Both meditations began with an introduction for partici-
pants to sit comfortably, close their eyes, relax, and take 
several deep breaths. The LKM consisted of a 10-min guided 
meditation recorded by the first author. The script for the 
LKM was adapted from Kristin Neff’s loving kindness 
meditation (2020) and adjusted to match the methodology 
of Stell and Farsides (2016). Participants were directed to 
repeat loving kindness phrases (e.g., “May you have health,” 
“May you be happy,” “May you be well.”) to themselves, 
someone they care deeply for, and someone they have neu-
tral feelings towards. Similar to Stell and Farsides (2016), 
in the final round of loving kindness phrases, participants 
were instructed to open their eyes. They were presented 
with a photograph of a woman with higher weight and then 
prompted to direct loving kindness phrases to this person 
(e.g., health, happiness, wellness).

Instead of having an inactive control group, mindful-
ness meditation was used to specifically explore the util-
ity of the compassion component of the LKM for reduc-
ing weight bias. The mindfulness meditation consisted of a 
10-min body scan guided meditation that was adapted from 
an online audio-recording (Yvonne, 2016). Participants were 
directed to scan their bodies, starting at their toes and mov-
ing to the crown of their heads. They were directed to notice 
specific parts of their body as they sit in a chair. To keep this 
condition as similar as possible to the intervention condition, 
participants were instructed to open their eyes at the end of 
the body scan meditation. They were presented with a pho-
tograph of a woman with a higher weight and then prompted 
to pay attention to the physical features of the woman’s face.

Several methods were utilized to confirm that partici-
pants engaged in the meditations. First, participants were not 
shown the “Next” button until adequate time had passed for 
them to listen to the meditation. Additionally, participants 
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were screened out of the meditation if they spent more than 
20 minutes on the meditation page. They were asked to list 
at least one loving kindness phrase they repeated (i.e., LKM 
condition) or to describe the place in their body where they 
noticed the most tension (i.e., body scan control condition). 
Finally, all participants were asked an open-ended question 
about how they felt in their bodies following the meditation.

Following completion of the meditation, participants 
completed the weight Implicit Association Test (IAT) 
within Qualtrics, which was created using the ShinyApp 
online platform. IAT blocks were randomized so that they 
were not presented in the same order for all participants 
(Carpenter et  al., 2019). Participants then completed 
the post-measures in the following order: Modified Dif-
ferential Emotions Scale (mDES), Cognitive Flexibility 
Inventory (CFI), Self-Compassion Scale – Short Form 
(SCS-SF), Compassion Competence Scale (CCS), Atti-
tudes Towards Obese Persons (ATOP), and demographic 
questions. At least one validity check was interspersed 
throughout the post-measures.

Measures

Demographic Variables

Participants were asked various demographic questions 
including their age, racial/ethnic identity, gender identity, 
sexual orientation, highest level of education, current degree 
program, year in the program, enrollment status, approxi-
mate number of hours of clinical experience, intention for 
pursuing a career in a nursing specialty area, body size, and 
previous meditation experience.

Internalization of the Thin Ideal

Internalization of the thin ideal was measured using the 
Thin/Low Body Fat subscale of the Sociocultural Attitudes 
Towards Appearance Questionnaire – 4 (SATAQ-4; Schaefer 
et al., 2015). The SATAQ-4 is intended to measure the socio-
cultural factors that influence appearance ideals. The Thin/
Low Body Fat subscale of the SATAQ-4 consists of five 

Initiated Survey (n = 377)

Excluded (n = 177)

- Completed less than 85% of the survey (n = 145)

- Provided consent then quit survey (n = 30)

- Declined to participate (n = 1)

- Questionable validity and response time (n = 1)

Randomized (n = 189)

Allocated to and received 

intervention (n = 80)

Allocated to and received 

control (n = 109)

Analyzed (n = 189)

Fig. 1  CONSORT diagram
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Table 1  Participant 
demographics

a Totals for certain variables (i.e., race/ethnicity, gender identity, sexual orientation) will exceed the number 
of participants due to allowing participants to select more than one response

Demographics Participants (n = 189)a Percentage of 
participants

Mean age (SD, range) 29.77 (10.39, 18–61) -
Gender identity

  Woman 181 95.80
  Man 7 3.70
  Transgender 2 1.10
  Non-binary 1 0.50
  Other 0 0.00

Racial/ethnic identity
  White or European American 142 75.10
  Latinx or Hispanic 25 13.20
  Asian or Asian American 24 12.70
  Black or African American 10 5.30
  American Indian or Alaska Native 1 0.50
  Multiracial 8 4.20
  Other 1 0.50

Sexual orientation
  Heterosexual or straight 167 88.40
  Bisexual 18 9.50
  Pansexual 3 1.60
  Gay or lesbian 2 1.10
  Asexual 2 1.10
  Other 0 0.00

Relationship status
  Single 81 42.90
  Partnered 53 28.00
  Married 50 26.50
  Other 5 2.60

Education level
  High school graduate (or equivalent) 4 2.10
  Some college, no degree 74 39.20
  Associate’s degree 34 18.00
  Bachelor’s degree 63 33.30
  Graduate or professional degree 10 5.30
  Other 4 2.10

Previous meditation experience
  Yes 142 75.10
  No 47 24.90

Shirt size
  XXS 2 1.10
  XS 22 11.60
  S 47 24.90
  M 60 31.70
  L 33 17.50
  1L 16 8.50
  2X 8 4.20
  Other 1 0.50
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items for which participants indicate their level of agreement 
using a 5-point Likert scale (e.g., “I want my body to look 
very thin.”). Higher total scores on the Thin/Low Body Fat 
subscale indicate higher levels of internalization of the thin 
ideal (i.e., a thin figure with little body fat). Scores for the 
Thin/Low Body Fat subscale have demonstrated adequate 
internal consistency (α = 0.87), and prior validation studies 
have indicated convergent and construct validity (Schaefer 
et al., 2015). In the current study, Cronbach’s α was 0.78 and 
McDonald’s ω was 0.80.

Weight Bias

Participants’ weight bias was assessed using the weight 
Implicit Association Test (IAT; Greenwald et al., 1998). 
Broadly, the IAT measures the strength of relationships 
between concepts and evaluations or stereotypes (Project 
Implicit, 2011). Participants were first asked to sort images 
of people with lower weight and people with higher weight 
based on the associated categories (i.e., fat people, thin peo-
ple). They were then asked to sort positively and negatively 
valenced words (e.g., athletic, clumsy) based on the associ-
ated categories (i.e., good, bad). Finally, the first two condi-
tions were combined so that participants must sort images 
and positively and negatively valenced words based on the 
combined categories (e.g., fat people/good, thin people/bad). 
Participants were presented with blocks of stimuli using both 
pairings of the categories. The IAT is based on the assump-
tion that sorting is easier when participants are doing so in 
a manner that is consistent with their implicit mental asso-
ciations. Raw data was inputted into the iatgen software to 
calculate a D-score for each participant to represent their 
level of weight bias. A D-score of zero indicated no bias, a 
positive D-score indicated a preference for people with lower 
weight, and a negative D-score indicated a preference for 
people with higher weight (Carpenter et al., 2019). Scores 
on the IAT demonstrated adequate internal consistency (α 
= 0.81) as well as convergent and discriminant validity in 
initial validation studies (Nosek & Smyth, 2007).

Positive Emotions

The Modified Differential Emotions Scale (mDES; Fredrick-
son et al., 2003) was used to assess levels of positive emo-
tions. The Positive Emotions subscale was utilized for the 
current study. Per the methodology used in previous research 
exploring the role of the LKM in reducing racial bias (Stell 
& Farsides, 2016), the directions for the scale were modi-
fied to direct participants to focus on their emotional expe-
rience during the meditation (i.e., “During the meditation 
exercise, I felt [positive emotion].”). Participants indicated 
their agreement with each statement on a 5-point Likert 
scale. The Positive Emotions subscale was separated into 

positive, other-regarding and positive, non-other-regarding 
emotions per the methodology of Stell and Farsides (2016). 
Positive, other-regarding emotions include gratitude, eleva-
tion, love, and awe, and scores on these items have demon-
strated adequate internal consistency (α = 0.92). Positive, 
non-other-regarding emotions include amusement, buoy-
ancy, hope, curiosity, happiness, pride, and contentment, 
and scores on these items have also demonstrated adequate 
internal consistency (α = 0.85; Stell & Farsides, 2016). Total 
scores were calculated for both positive, other-regarding and 
positive, non-other-regarding emotions. Higher total scores 
were indicative of greater positive emotionality during the 
meditations. In the current study, both scales demonstrated 
acceptable inter-item consistency and reliability (positive, 
other-regarding emotions: α = 0.86, ω = 0.87; positive, non-
other-regarding emotions: α = 0.84, ω = 0.85).

Cognitive Flexibility

The Cognitive Flexibility Inventory (CFI; Dennis & Van-
der Wal, 2010) was used to assess participants’ cognitive 
flexibility. The CFI consists of 20 items rated on a 7-point 
Likert scale to measure three components of cognitive flex-
ibility: “(1) the tendency to perceive difficult situations as 
controllable, (2) the ability to perceive multiple alternative 
explanations for life occurrences and human behavior, and 
(3) the ability to generate multiple alternative solutions to 
difficult situations” (Dennis & Vanderwal, 2010; p. 241). 
The Control subscale measures the first aspect of cognitive 
flexibility (i.e., perceiving situations as controllable; “I often 
look at situations from different viewpoints.”) and the Alter-
natives subscale measures the latter two aspects of cognitive 
flexibility (i.e., ability to both perceive and generate multi-
ple explanations for difficult situations; “I consider multiple 
options before making a decision.”). Lower total scores on 
the CFI as well as the Alternatives and Control subscales 
are indicative of greater cognitive rigidity whereas higher 
scores are indicative of greater cognitive flexibility. Scores 
on the CFI have demonstrated strong internal consistency 
(α = 0.90–0.91) and high 7-week test-retest reliability (r 
= 0.81), as well as convergent, construct, and concurrent 
validity in an undergraduate population from a Midwest-
ern university (Dennis & Vander Wal, 2010). Cronbach’s 
a in the current study were 0.84 (Control subscale), 0.87 
(Alternatives subscale), and 0.86 (total score). McDonald’s 
ω in the current study were 0.86 (Control subscale), 0.87 
(Alternatives subscale), and 0.83 (total score).

Self‑Compassion

Self-compassion was assessed using the Self-Compassion 
Scale – Short Form (SCS-SF; Raes et al., 2011). The SCS-
SF consists of 12 items rated on a 5-point Likert scale that 
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assess an individual’s sense of common humanity (e.g., “I 
try to see my failings as part of the human condition.”), 
mindfulness (e.g., “When something painful happens I try 
to take a balanced view of the situation.”), and self-kind-
ness (e.g., “I try to be understanding and patient towards 
those aspects of my personality I don’t like.”). Higher total 
mean scores on the SCS-SF indicate higher levels of self-
compassion. Scores on the SCS-SF have demonstrated 
adequate internal consistency (α ≥ 0.86; Raes et al., 2011). 
Furthermore, the SCS-SF is strongly correlated with the full 
Self-Compassion Scale (r ≥ 0.97), which has demonstrated 
predictive validity for well-being, convergent validity with a 
single-item measure of self-compassion, discriminant valid-
ity with social desirability and self-criticism, and construct 
validity for perceived competence, fear of failure, and body 
appreciation (Neff, 2016; Neff & Tóth-Király, 2022). In the 
current study, both Cronbach’s α and McDonald’s ω were 
0.83.

Compassionate Care

Compassionate care was measured using the Compassion 
Competence Scale (CCS; Lee & Seomun, 2016). The CCS 
consists of 17 questions for which participants indicated 
their level of agreement using a 5-point Likert scale (e.g., “I 
am careful in my speech and behaviors so as to avoid hurting 
my patient’s feelings.”). Higher average scores on the CCS 
indicate higher levels of compassionate care. The scale has 
demonstrated face validity, content validity, and convergent 
validity, and scores on the scale have demonstrated adequate 
internal consistency (α = 0.91) and adequate 2-week test-
retest reliability (r = 0.80; Lee & Seomun, 2016). Both 
Cronbach’s α and McDonald’s ω were 0.86 in the current 
study.

Attitudes Towards “Obesity”

Participants’ positive attitudes towards people with “obe-
sity” were assessed using the Attitudes Toward Obese Per-
sons scale (ATOP; Allison et al., 1991). The scale included 
20 items assessing the degree to which participants agree 
with statements about people with “obesity” using a 6-point 
Likert scale (e.g., “Obese people are often less aggressive 
than nonobese people.” and “Obese people should not expect 
to lead normal lives.”). Total scores were calculated, and 
higher scores reflected positive attitudes towards people 
with “obesity.” In initial validation studies, the scores for the 
ATOP demonstrated excellent internal consistency (α = 0.81 
for graduate students, 0.80 for undergraduate students, and 
0.84 for members of the National Association to Advance 
Fat Acceptance) and construct and discriminant validity 
(Allison et al., 1991). In the current study, both Cronbach’s 
α and McDonald’s ω were 0.85.

Data Analyses

All data were analyzed using SPSS Version 27.0 software. 
Demographic data was examined using chi-square tests to 
assess baseline differences between control and intervention 
groups. Pearson’s bivariate correlations were computed for 
all continuous study variables. A one-way analysis of vari-
ance (ANOVA) was used to assess the effect of treatment 
on study variables. Statistical assumptions of ANOVA were 
assessed using recommendations by Gamst et al. (2008), 
and assumptions were met for testing for independence, nor-
mality, and homogeneity of variance. Therefore, a one-way 
ANOVA was used without adjustment. A multiple linear 
regression was calculated to predict participants’ attitudes 
towards people with “obesity,” specifically for the interven-
tion condition. Statistical assumptions of multiple linear 
regression were assessed using recommendations by Tabach-
nick and Fidell (2013), and assumptions of independence of 
residuals, normality, linearity, and homoscedasticity were 
met. Therefore, a multiple linear regression was used with-
out adjustment.

Results

Participants (n = 189) had a mean age of 29.77 (SD = 
10.39) and the majority identified as White (75.1%), 
women (95.8%), and straight (88.4%). Most participants 
were enrolled full-time (86.8%) in a Bachelor of Science in 
Nursing program (73.5%) and identified as smaller-bodied 
(38.1%). Furthermore, most participants reported having 
previous meditation experience (75.1%).

Pearson’s bivariate correlations revealed a statistically 
significant, positive correlation between self-compassion 
and positive attitudes towards people with “obesity” for 
participants in the intervention (r = 0.36, p < 0.01) and 
control conditions (r = 0.27, p < 0.01). Descriptive statistics 
for study variables by condition can be found in Table 2. 
A one-way ANOVA was used to examine the baseline dif-
ferences between the intervention and control groups with 
regard to study variables, and results indicated a statistically 
significant difference between the groups on the SATAQ-4, 
F(1, 187) = 3.90, p = 0.05, ηp

2 = 0.02, with higher levels of 
internalization of the thin ideal for the intervention group 
(M = 16.67, SD = 3.97) compared to the control group (M 
= 15.43, SD = 4.48) at baseline (Table 3). A one-variable 
chi-square test did not indicate statistically significant dif-
ferences between groups for prior meditation experience (c2 
= 0.09, p = 0.76).

A one-way ANOVA was used to examine the differences 
between the intervention and control groups for self-com-
passion, compassionate care, weight bias, positive attitudes 
towards people with “obesity,” positive emotionality, and 
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cognitive flexibility (Table 3). A statistically significant 
effect of treatment was found for the Positive, Other-Regard-
ing Emotions subscale of the mDES, F(1, 187) = 27.40, p 
< 0.001, ηp

2 = 0.13, with greater levels of positive, other-
regarding emotions for the intervention group (M = 9.48, 
SD = 3.41) compared to the control group (M = 6.61, SD 
= 3.92). Additionally, a statistically significant effect of 
treatment was found on the Positive, Non-Other-Regarding 
Emotions subscale of the mDES, F(1, 187) = 15.47, p < 
0.001, ηp

2 = 0.08. The intervention group demonstrated 
significantly higher levels of positive, non-other-regarding 
emotions (M = 14.83, SD = 4.98) compared to the control 
group (M = 6.61, SD = 3.92). Statistically significant differ-
ences were not found between groups for self-compassion 
[F(1, 187) = 0.01, p = 0.91], compassionate care [F(1, 187) 
= 0.01, p = 0.93], weight bias [F(1, 186) = 0.83, p = 0.36], 
positive attitudes towards people with “obesity” [F(1, 187) 
= 0.78, p = 0.38], or cognitive flexibility [F(1, 187) = 0.35, 
p = 0.56].

Post hoc analyses were conducted to better understand 
constructs that predict attitudes towards people with “obe-
sity” for the intervention group to inform future studies. 
The model fit was significant for attitudes towards people 

with “obesity,” F (2, 79) = 9.13, p < 0.001 (Table 4). Both 
self-compassion (b* = 0.62, p = 0.01) and internalization 
of the thin ideal (b* = −0.99, p = 0.02) predicted attitudes 
towards people with “obesity.” According to these results, 
participants in the intervention condition with higher levels 
of self-compassion reported more positive attitudes towards 
people with “obesity.” Additionally, participants in the inter-
vention condition with lower levels of internalization of the 
thin ideal reported more positive attitudes towards people 
with “obesity.” Together, these variables predicted 19.2% of 
the variance in attitudes towards people with “obesity” for 
participants in the intervention condition.

Discussion

This study aimed to explore the feasibility of the LKM 
for reducing weight bias in nursing students by increasing 
self-compassion, positive, other-focused emotions, and 
cognitive flexibility. Prior research indicates that LKM 
has promise for improving the patient-provider relation-
ship given its association with improved positive emo-
tions, confidence in providing compassionate care, social 

Table 2  Descriptive statistics 
for study variables by condition

SATAQ-4, Sociocultural Attitudes Towards Appearance Questionnaire – 4, Thin/Low Body Fat Subscale; 
IAT, Implicit Association Test; ATOP, Attitudes Towards Obese Persons; SCS-SF, Self-Compassion Scale 
– Short Form; CFI Total, Cognitive Flexibility Inventory – Total; CFI Alternatives, Cognitive Flexibility 
Inventory – Alternatives Subscale; CFI Control, Cognitive Flexibility Inventory – Control Subscale; mDES 
POR, Modified Differential Emotions Scale – Positive, Other-Regarding Emotions Subscale; mDES PNOR, 
Modified Differential Emotions Scale – Positive, Non-Other-Regarding Emotions Subscale; CCS, Compas-
sion Competence Scale

M SD s2 Min Max Range Skewness SE

SATAQ-4 Intervention 16.67 3.97 15.75 8.00 25.00 17.00 0.09 0.27
Control 15.43 4.48 20.10 5.00 25.00 20.00 −0.09 0.23

IAT Intervention 0.53 0.43 0.19 −0.9 1.41 2.31 −0.56 0.27
Control 0.58 0.41 0.17 −0.71 1.38 2.09 −0.53 0.23

ATOP Intervention 75.10 15.38 236.62 32.00 107.00 75.00 −0.30 0.27
Control 72.91 17.85 318.79 21.00 120.00 99.00 −0.15 0.23

SCS-SF Intervention 34.94 7.46 55.60 20.00 53.00 33.00 −0.04 0.27
Control 35.06 8.30 68.86 20.00 60.00 40.00 0.29 0.23

CFI Total Intervention 110.21 11.71 137.17 80.00 136.00 56.00 −0.26 0.27
Control 109.12 13.14 172.70 78.00 138.00 60.00 −0.06 0.23

CFI Alternatives Intervention 76.46 7.47 55.78 56.00 91.00 35.00 −0.14 0.27
Control 75.55 8.34 69.60 56.00 91.00 35.00 −0.21 0.23

CFI Control Intervention 33.75 7.52 56.52 16.00 48.00 32.00 −0.30 0.27
Control 75.55 8.34 59.29 13.00 48.00 35.00 −0.56 0.23

mDES POR Intervention 9.48 3.41 11.59 1.00 16.00 15.00 −0.31 0.27
Control 6.61 3.92 15.37 0.00 15.00 15.00 0.22 0.23

mDES PNOR Intervention 14.83 4.98 24.75 2.00 27.00 25.00 0.03 0.27
Control 11.61 5.95 35.43 0.00 24.00 24.00 0.03 0.23

CCS Intervention 4.32 0.37 0.14 3.53 5.00 1.47 0.07 0.27
Control 4.32 0.39 0.15 3.29 5.00 1.71 −0.79 0.23
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connectedness, and empathy (Rao & Kemper, 2017; Sep-
pala et  al., 2014). Furthermore, preliminary evidence 
suggests the feasibility of this intervention for decreasing 
implicit racial bias (Stell & Farsides, 2016). Based on lit-
erature searches using multiple databases (e.g., PsychInfo, 
Google Scholar) and including multiple languages (i.e., 
not excluding languages in the search options), this study 

is the first to examine the use of the LKM for reducing 
weight bias in healthcare providers.

Findings supported the hypothesis that participants in the 
LKM intervention condition would demonstrate significantly 
higher positive emotions compared to participants in the 
meditation control condition. Our findings align with prior 
research demonstrating the utility of the LKM for increasing 
positive emotions and address prior limitations by demon-
strating the effectiveness of the LKM as compared to an 
active control group (Zeng et al., 2015). As a result, our 
findings provide preliminary evidence that the LKM may 
be more effective than mindfulness meditations alone for 
increasing positive emotionality. These findings also indi-
cate that the LKM increases positive emotionality towards 
the self as well as others, which is an important considera-
tion for addressing issues within the patient-provider rela-
tionship. The unique components of the LKM (i.e., guiding 
listeners to send love, kindness, and compassion towards 
the self and others) appear to be the active ingredients for 

Table 3  One-way ANOVA 
comparing intervention control 
groups on study variables

Variable Source df Sum of squares Mean square F p ηp
2

SATAQ-4 Between groups 1 71.28 71.28 3.90 0.05 0.02
Within groups 187 3414.66 18.26
Total 188 3485.94

IAT Between groups 1 0.15 0.15 0.83 0.36 <0.01
Within groups 186 33.01 0.18
Total 187 33.16

ATOP Between groups 1 221.63 221.63 0.78 0.38 <0.01
Within groups 187 53122.28 284.08
Total 188 53343.92

SCS-SF Between groups 1 0.74 0.74 0.01 0.91 <0.01
Within groups 187 11829.24 63.26
Total 188 11829.98

CFI Total Between groups 1 54.85 54.85 0.35 0.56 <0.01
Within groups 187 29487.91 157.69
Total 188 29542.76

CFI Alternatives Between groups 1 38.14 38.14 0.60 0.44 <0.01
Within groups 187 11923.43 63.76
Total 188 11961.56

CFI Control Between groups 1 1.52 1.52 0.03 0.87 <0.01
Within groups 187 10867.73 58.12
Total 188 10869.25

mDES POR Between groups 1 377.47 377.47 27.40 <0.01 0.13
Within groups 187 2575.77 13.77
Total 188 2953.24

mDES PNOR Between groups 1 478.22 478.22 15.47 <0.01 0.08
Within groups 187 5781.59 30.92
Total 188 6259.81

CCS Between groups 1 0.001 0.001 0.01 0.93 <0.01
Within groups 187 27.28 0.15
Total 188 27.28

Table 4  Multiple linear regression for attitudes towards people with 
“obesity”

***p < 0.001

Predictors B Seb Bet T Sig.

Self-compassion 0.62 0.22 0.30 2.84 0.01
Internalization of the thin ideal −0.99 0.42 −0.26 −2.43 0.02
R = 0.44
R2 = 0.19
F (2, 79) = 9.13***
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increasing positive emotionality rather than mindfulness 
alone. Given the plethora of research indicating concerns 
with provider well-being and burnout (e.g., Shanafelt et al., 
2012), it is necessary to identify interventions that can sup-
port providers on intrapersonal and interpersonal levels, such 
as the LKM.

Notably, both self-compassion and internalization of the 
thin ideal were found to be significant predictors of posi-
tive attitudes towards people with “obesity”. Prior research 
has demonstrated that a strong preference for thin bodies is 
strongly associated with one’s own internalization of the thin 
ideal, dietary restraint, and body dissatisfaction (Dondzilo 
et al., 2019). Also, the relationship between self-compassion 
and one’s own body appreciation, body acceptance, and 
lower disordered eating has been established (Slater et al., 
2017; Tylka et al., 2015). However, there is a paucity of 
research examining the impact of self-compassion and inter-
nalization of the thin ideal on one’s perception of others’ 
bodies. The current study provides preliminary evidence for 
the impact of one’s own intrapersonal challenges related to 
weight/body size and self-compassion on attitudes towards 
people with “obesity,” which may be an important consid-
eration for future weight bias interventions.

Incongruent with our hypotheses, statistically significant 
differences were not found between conditions for self-
compassion, weight bias, positive attitudes towards people 
with “obesity”, cognitive flexibility, or compassionate care. 
Specifically for weight bias, it was hypothesized that the 
LKM would effectively target the cognitive and emotional 
processes of weight stigma to reduce this bias in nursing stu-
dents given that psychoeducation-based interventions have 
been only somewhat effective in addressing weight bias in 
pre-service health students (Diedrichs & Barlow, 2011). 
These insignificant results suggest that the one-time, 10-min-
ute intervention was not robust enough to elicit significant 
differences in these outcome variables for participants in the 
intervention condition as compared to the control condition, 
particularly given the complexity and social acceptability of 
weight stigma (Puhl & Heuer, 2010). Furthermore, baseline 
data was not collected to avoid priming participants to the 
purpose of the study and risking practice effects. However, 
we are unable to assess if there were baseline differences 
between groups and/or changes due to the intervention that 
could further explain these findings.

Limitations and Future Directions

There are several limitations in data collection methods 
that should be considered for future studies. In addition to 
post-intervention-only measures, the lack of longitudinal 
data is a limitation of the current study. Results may have 
been susceptible to demand characteristics, suggesting that 
additional data points post-intervention (e.g., 1–2 months 

later) would be helpful for ascertaining if providers con-
tinue to maintain compassion towards the self and others. 
This longitudinal data could also demonstrate the need (or 
lack thereof) for ongoing practice of the LKM to main-
tain effects. Additionally, the current study is susceptible 
to the common methods bias due to data being collected 
through the same survey using similar response methods. 
The relationships that were found between constructs, con-
sequently, could be spurious correlations rather than true 
correlations (Podsakoff et al., 2012).

Participant demographics and global health status are 
additional limitations of the current study. The current 
sample included more White individuals and fewer men 
compared to estimates of the national nursing student pop-
ulation. Approximately 12% of nursing students identify 
as men and 67.8% as White (compared to 3.7% and 75.1% 
in the current sample, respectively; American Association 
of Colleges of Nursing, 2017, 2020). Therefore, the gener-
alization of our results to the larger population should be 
done with caution. Finally, it is important to acknowledge 
that this study was conducted during the COVID-19 pan-
demic, which has important implications for the focus on 
weight stigma. Given increased reports of COVID-19 and 
obesity in the media, stigmatizing attitudes towards people 
with “obesity” likely have been reinforced. For instance, 
media reports have highlighted the negative, inaccurate 
messages that people with higher weight are responsible 
for their weight and a burden to the healthcare system 
(Flint, 2020). As a result, participants in the current study 
may have endorsed higher levels of weight stigma than 
they would have prior to the pandemic. These elevated 
weight bias scores could have impacted the efficacy of the 
intervention, requiring a more intensive intervention to 
effectively mitigate their weight stigma.

While we did not find a significant effect of the LKM on 
weight bias, future studies should continue to explore this 
relationship with a few potential changes to the study design. 
Increasing the duration and frequency of the intervention 
may better address the mechanisms by which bias could be 
reduced. Perhaps repeated, daily exposures of the brief LKM 
(e.g., Galante et al., 2016) could result in longer-lasting, sig-
nificant changes in the mechanisms by which LKM reduces 
weight bias. On the other hand, longer exposures at less 
frequent intervals, such as one, 1.5- to 2-hr session weekly 
for 8 weeks may also be efficacious. Additionally, increased 
duration and frequency together with psychoeducation about 
weight bias and the multitude of factors that contribute to 
weight may be a more effective combination for addressing 
the multi-faceted nature of weight stigma. Finally, to bet-
ter understand how the LKM functions to reduce bias, it 
is recommended that studies incorporate a self-compassion 
intervention, mindfulness intervention, and inactive control 
group (e.g., waitlist control or a silent, unguided reflection).
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Based on the findings of the current study, there are 
important implications for research on healthcare provider 
training. Given we found that higher levels of self-compas-
sion were associated with lower levels of weight bias and 
higher levels of compassionate care, research exploring the 
addition of self-compassion interventions to training pro-
grams may be important. Nursing students may benefit from 
regularly practicing self-compassion throughout training to 
build a compassionate stance towards the self and others. 
Ideally, future studies could explore incorporating this prac-
tice early and throughout training in order to promote long-
term behaviors that improve provider well-being and, there-
fore, the patient-provider relationship (e.g., Rao & Kemper, 
2017; Seppala et al., 2014). Potential interventions could 
include weekly self-compassion didactics and experiential 
activities that specifically incorporate marginalized patient 
populations (e.g., patients with higher weight). By inten-
tionally drawing the connection between this practice and 
patient care, nursing students may be better able to mitigate 
their biases and provide empathic, patient-centered care to 
patients with higher weight. Without this intentional connec-
tion, the interventions may not be as effective. Furthermore, 
while the current study specifically explored the utility of the 
LKM, this is only one of several interventions that could be 
utilized to increase self-compassion. Alternative interven-
tions, such as affectionate breathing or a self-compassion 
break, could be considered (Neff, 2023).

Considering the work of Sinclair et al. (2016), future 
studies may also benefit from incorporating patient and fam-
ily perceptions of compassionate care since their voices have 
been largely excluded from the literature. These additional 
data points will help researchers identify the clinical impact 
of these interventions on patients’ experiences with their 
healthcare providers as it pertains to weight stigma. Also, 
this information will help corroborate healthcare providers’ 
self-report of the quality of care they provide, which may 
also be an important consideration to address if discrepan-
cies exist.

In conclusion, the current study highlighted the complex-
ity of weight stigma, as well as the potential roles of self-
compassion, positive emotionality, and cognitive flexibil-
ity in promoting compassionate care towards patients with 
“obesity.” Given that we found statistically significant dif-
ferences between groups for positive emotionality, it appears 
that mindfulness alone is not enough to elicit changes in this 
area, and the “active ingredient” in self-compassion inter-
ventions may be necessary to increase positive emotionality. 
Because statistically significant differences in self-compas-
sion, cognitive flexibility, weight bias, and compassionate 
care were not found between the groups, a one-time, 10-min 
LKM may not be robust enough to elicit changes in these 
constructs. Therefore, there is a need to further explore the 
mechanisms that must be targeted to effectively reduce bias. 

This study offers a new direction for weight bias research by 
targeting one’s compassion towards the self as well as others.
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