

  obesities-02-00003




obesities-02-00003







Obesities 2022, 2(1), 21-34; doi:10.3390/obesities2010003




Article



The Relationship of Internalized Weight Bias to Weight Change in Treatment-Seeking Overweight Adults



Rachel D. Marshall 1,*[image: Orcid], Kerry S. O’Brien 2[image: Orcid] and Janet D. Latner 1





1



Department of Psychology, University of Hawai‘i at Mānoa, Honolulu, HI 96822, USA






2



School of Social Sciences, Monash University, Melbourne 3800, Australia









*



Correspondence: rachel.marshall@hawaii.edu







Academic Editor: Nobuyuki Takahashi



Received: 26 August 2021 / Accepted: 23 December 2021 / Published: 19 January 2022



Abstract

:

The present study examined data from a randomized controlled trial exploring whether behavioral weight loss treatment was associated with changes in internalized weight bias. The relationship between internalized weight bias and psychological functioning was also assessed. Participants were 106 men and women with overweight or obesity enrolled in a treatment outcome study using the Lifestyle Balance Program. Participants completed measures of internalized weight bias, anti-fat attitudes, self-esteem, body image concern, depressive symptoms, anxiety, and stress. Variables were assessed at baseline, post-treatment, and six-month follow-up. Weight bias internalization significantly decreased over the course of treatment. Baseline and follow-up internalized weight bias scores predicted change in body weight. Participants reporting the lowest levels of internalized weight bias at baseline lost nearly twice as much weight as participants reporting the highest levels of internalized weight bias. Significant associations were found between internalized weight bias, body image concern, and self-esteem. Findings indicate a relationship between internalized weight bias and weight change during behavioral weight loss treatment, highlighting the importance of assessing baseline levels of internalized weight bias in weight loss treatment studies. Higher internalized weight bias predicted poorer weight loss outcomes, indicating a need for tailored treatment approaches.
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1. Introduction


More than 70% of the adult United States population is categorized as having overweight or obesity [1]. A range of weight loss protocols has been developed to reduce obesity [2], including behavioral weight loss programs. Among studies of comprehensive behavioral weight loss programs, more than half of participants lose at least 5% of initial body weight within a year, with nearly 3 in 10 participants losing at least 10% of initial weight [3]. Notably, however, most studies report that by five years post-treatment, a significant proportion of participants have either returned to or surpassed their baseline weight [4,5].



Researchers studying the efficacy of weight loss protocols have examined whether changes in body weight correspond to improvements in several psychological variables, most often body image concern, depressive symptoms, and self-esteem. Significant improvements in body image have been demonstrated among individuals enrolled in behavioral weight loss treatment [6], and these improvements appear to be maintained up to one-year follow-up [7]. A systematic review of 14 studies that examined body image in the context of behavioral weight loss found that six studies reported a positive association between body image improvement and weight loss, while the majority of the other studies did not directly assess the relationship of body image and weight change [6]. Behavioral weight loss treatment also improves symptoms of depression and anxiety among treatment-seeking samples of men and women with overweight and obesity [8,9]. A meta-analysis of weight loss treatment studies found significant improvement in symptoms of depression among groups treated with lifestyle modification interventions, reporting a medium-sized effect averaged across 27 groups [10]. However, changes in depressive symptoms have generally been shown to be unrelated to the amount of weight lost during treatment [6,10,11].



As with body image and depressive symptoms, studies suggest that weight loss treatment has a positive effect on self-esteem [11,12,13,14]. Some studies [11,15] suggest that at least some weight loss needs to occur in order to yield improvements in self-esteem. However, a systematic review of 12 weight loss studies found that despite improvements in self-esteem across most interventions, changes in self-esteem were generally not directly associated with the amount of weight lost [6].



Internalized weight bias, which involves believing negative weight-related attributions and stereotypes and applying them to oneself [16], has demonstrated harmful effects on physical and psychological health. Studies have found positive associations between internalized weight bias and eating disturbances (e.g., binge eating), depression, anxiety, and stress [17,18,19,20]. Additionally, internalized weight bias was negatively associated with general health and self-esteem [17,18,19]. Across 27 studies in a systematic review, internalized weight was correlated with greater body image concerns and more body dissatisfaction [20].



Several studies have examined the construct of internalized weight bias among overweight adults seeking behavioral weight loss treatment. Carels and colleagues explored changes in internalized weight bias among 54 men and women who completed either of two 14 week behavioral weight loss programs [17]. Other studies examined changes in internalized weight bias among adults with obesity during 3 month [21] and 6 month behavioral weight loss interventions [22,23,24]. Across studies, internalized weight bias was related to higher rates of disordered eating and poorer body image at baseline, and internalized weight bias significantly decreased over the course of treatment [17,22,23].



Literature on the relationship between internalized weight bias and weight change during and after treatment has been inconclusive. A systematic review found no association between internalized weight bias and weight change across four short-term behavioral weight loss studies [20]. However, a prospective study of individuals who successfully lost weight found that weight loss was associated with reduced internalized weight bias at one year follow-up [25]. Additionally, a recent multinational study of individuals in behavioral weight loss treatment found a significant association between internalized weight bias and weight change, such that higher internalized weight bias was linked with greater self-reported weight gain [26]. Among studies that have examined weight loss outcomes following bariatric surgery, one found that higher levels of internalized weight bias predicted less postoperative weight loss [27], while a second reported no association between internalized weight bias and postoperative weight change [28]. Altogether, these studies provide an important first step in understanding the relationship of internalized weight bias to weight change. Expanding upon existing research, the present study examines the prospective relationship between internalized weight bias and weight change within the context of a long-term behavioral weight loss intervention with long-term follow-up.



The current research is a cross-sectional and longitudinal examination of data from a randomized controlled trial. One primary objective of this study is to determine whether behavioral weight loss treatment is related to changes in internalized weight bias among treatment-seeking adults with overweight and obesity. Additionally, this study seeks to examine the relationship of internalized weight bias to weight change and psychological functioning. With these objectives in mind, this study presents one formal research hypothesis and two research questions:



Central Hypothesis: Based on evidence from previous studies showing improvements in body image, depressive symptoms, self-esteem and anti-fat attitudes across weight loss treatment, and shorter-term findings that internalized weight bias decreases over the course of behavioral weight loss treatment, it is hypothesized that levels of internalized weight bias at post-treatment and follow-up will be significantly lower than at baseline.



Research Question 1 (RQ1): What is the relationship of internalized weight bias to weight change?



Research Question 2 (RQ2): Is internalized weight bias associated with additional outcome measures, including body image, depression, anxiety, and self-esteem?




2. Materials and Methods


2.1. Study Participants


To be considered for the present study, participants were required to have a BMI greater than or equal to 27 kg/m2. Participants were excluded from participation in this study if they were currently in another weight control program, if they had a current or past obesity-related or other medical health disorder (e.g., diabetes), if they were taking medications affecting weight and had not been on a stable dose for at least two months, if they had a current or past severe psychiatric disorder or if they were pregnant, had been pregnant in the past year or were planning to become pregnant in the two years following treatment.



Participants were 106 men and women with overweight or obesity between the ages of 20 and 77 (M = 49.52, SD = 12.93) with a mean BMI of 35.66 (SD = 7.67) recruited from community organizations (e.g., Young Men’s Christian Association clubs) to be part of a separate study of the effectiveness of a self-help component added to a standard behavioral weight loss program [29]. The sample was 60.4% female (n = 64) and 32.1% male (n = 34). 29.2% Caucasian (n = 31), 29.2% mixed ethnic heritage (n = 31), 19.8% Asian American (n = 21), 9.4% Native Hawaiian/Pacific Islander (n = 10), 0.9% African American (n = 1), and 0.9% Latino/a (n = 1). The participant flow diagram is located in Figure 1.




2.2. Randomization


Block random assignment using a computer-generated sequence was used to assign participating community centers to one of two treatment conditions: (1) standard care, or (2) continuing care. To keep individuals at the same community center in the same treatment group, randomization was conducted by center. At one community center, two different treatment groups were conducted; at other centers, only one group was conducted. Because most community centers insisted on having advanced knowledge of whether they would need to provide meeting space for six months or two years, randomization took place following recruitment of community centers and prior to introductory meetings. Thus, allocation was known at the time of individual consent when participants learned the condition of their prospective group. The researchers, who provided treatment and assessed outcomes were also aware of assigned conditions.




2.3. Study Procedures


Prior to the first treatment session, persons meeting inclusion criteria for this study were randomized into two treatment conditions: (1) a standard behavioral weight loss treatment (n = 46), or (2) standard behavioral weight loss treatment with an added 18 month continuing care component (n = 60). This study was then explained to participants at an introductory meeting. All participants enrolled in this study received an intensive lifestyle intervention called the Lifestyle Balance Program, which included 20 sessions (two hours per session) over the course of six months at their respective community centers. The Lifestyle Balance Program included clearly defined weight loss and physical activity goals, self-monitoring, and coping strategies for addressing challenges, managing stress, and maintaining motivation [30]. All participants were assessed at baseline, at post-treatment, and at 6, 12, and 18 months post-treatment. Data from the first three of these assessments are included in the present study. These procedures were approved by the University of Hawai’i Institutional Review Board (Protocol #15527), and all participants gave informed consent. There were no harms or adverse effects reported during this study.




2.4. Measures


At each assessment point, participant weight was measured using a digital scale (Tanita, Inc., Arlington Heights, IL, USA). At baseline, height was measured using a stadiometer and demographic information was collected. In addition, the following questionnaires were administered.



2.4.1. Weight Bias Internalization Scale (WBIS)


The WBIS [16] was used to measure the degree to which a respondent believes that negative stereotypes and negative self-statements about being overweight or obese apply to him or her. Respondents are asked to rate their agreement with each of 11 items on a 7-point scale from “strongly disagree” to “strongly agree” (e.g., “As an overweight person, I feel that I am just as competent as anyone.”). The WBIS was found to have an internal consistency (Cronbach’s alpha) of 0.90 in a sample of treatment-seeking adults with overweight and obesity [16]. Convergent validity was demonstrated by significant relationships between internalized weight bias and measures of self-esteem, drive for thinness, and body image concern [16]. Cronbach’s alpha in the present sample was 0.67.




2.4.2. Anti-Fat Attitudes Questionnaire (AAQ)


To evaluate changes in internalized weight bias alongside changes in anti-fat attitudes, participants completed the AAQ [31]. This scale is a 13-item measure reflecting dislike of obese persons (Dislike subscale), fear of fat (Fear of Fat subscale), and beliefs about the controllability of weight (Willpower subscale). Items include such statements as, “I have a hard time taking fat people too seriously,” and respondents are asked to rate their agreement with the statements on a 0 to 9 Likert scale. The AAQ has been used among adult samples with overweight and obesity [32]. Internal consistency (Cronbach’s alpha) in the present sample was 0.79 for the Dislike subscale, 0.82 for the Fear of Fat subscale and 0.64 for the Willpower subscale.




2.4.3. Rosenberg Self-Esteem Scale (RSE)


Participants completed the RSE [33], a widely used measure of self-esteem which asks for respondents’ degree of agreement with 10 statements such as “I feel that I have a number of good qualities,” using a 4-point scale ranging from “strongly disagree” to “strongly agree.” Extensive research has been conducted on the psychometric properties of the RSE, such as demonstration of its discriminant and convergent validity [34]. The RSE has been used extensively among adults with overweight and obesity [35,36]. Cronbach’s alpha in the present sample was 0.87.




2.4.4. Depression Anxiety Stress Scales (DASS)


The 21-item version of the DASS [37] was used to measure participants’ depressive symptoms, level of anxiety and perceived stress. It consists of three subscales and produces a total score reflecting core symptoms of depression, anxiety, and stress. Respondents rate the degree to which each of the 21 statements applied to him/her over the past week. Item responses fall along a 4-point Likert scale, with agreement ranging from “Did not apply to me at all” to “Applied to me very much, or most of the time.” Previous research has demonstrated the concurrent validity of the 21-item version of the DASS by reporting significant associations between the DASS and established measures of depression and anxiety [38]. Additionally, this version of the DASS has been used in samples of adults with overweight and obesity [39,40]. Cronbach’s alpha in the present sample was 0.92 for the total DASS score, 0.86 for the Depression subscale, 0.77 for the Anxiety subscale, and 0.84 for the Stress subscale.




2.4.5. Body Shape Questionnaire (BSQ)


Finally, participants completed the Short Version of the BSQ [41,42], a 14-item measure of satisfaction and concern with body shape. Item responses fall on a 6-point scale ranging from “never” to “always” (sample item: “Have you felt ashamed of your body?”). The shortened version of the BSQ showed good construct validity in a sample of women with disordered eating by reporting significant correlations with scores on the Eating Attitudes Test, the Bulimia Investigatory Test and the Beck Depression Inventory [41]. The 14-item BSQ has been studied among adults with overweight and obesity [16]. Cronbach’s alpha in the present sample was 0.95.





2.5. Statistical Analyses


2.5.1. Weight Change at Post-Treatment and Follow-Up


To provide descriptive context for the sample, percent change in initial body weight (IBW) is reported along with baseline weight and demographic variables. To minimize the risk of bias, missing weight loss data were accounted for by Intention-to-Treat (ITT) analysis procedures using the last observation carried forward. Psychological variables were not imputed in the ITT analysis. A participant was considered to have dropped-out of this study if he/she missed five consecutive sessions or eight or more sessions, inclusive of the final two sessions of the program. In total, 70.8% of the sample completed treatment. Independent-samples t-tests demonstrated no significant differences between participants who completed treatment and participants who dropped out on any baseline measures of psychological functioning or baseline BMI.




2.5.2. Central Hypothesis: Change in Internalized Weight Bias over Time


A series of repeated-measures analysis of variance (ANOVAs) with post hoc simple contrasts was used to assess changes in internalized weight bias between baseline, post-treatment, and six-month follow-up as well as to compare changes in internalized weight bias to changes in body image concern, self-esteem, anti-fat attitudes, depressive symptoms, anxiety, and stress. Analyses were conducted using assessment time as the within-subjects factor (three levels) and treatment condition as the between-subjects factor (two levels).




2.5.3. RQ1: Relationship of Internalized Weight Bias to Weight Change


Change scores were calculated for each of the study variables (specifically, internalized weight bias, body image concern, self-esteem, anti-fat attitudes, depressive symptoms, anxiety, and stress,) by subtracting participants’ baseline scores from post-treatment scores (Time 2 minus Time 1), post-treatment scores from follow-up scores (Time 3 minus Time 2) and baseline scores from follow-up scores (Time 3 minus Time 1). The associations between these change scores and percent change in IBW from baseline to post-treatment, percent change from post-treatment to follow-up, and percent change from baseline to follow-up, were examined using Pearson’s product-moment correlations.



To assess whether participants’ baseline WBIS scores were related to the amount of weight change over treatment, participants were grouped according to baseline level of internalized bias by transforming the continuous WBIS variable into a categorical variable using a median split. An independent-samples t-test was conducted to assess whether percent change in IBW differed significantly between those participants reporting a high baseline WBIS score and those participants reporting a low baseline WBIS score at post-treatment and follow-up.




2.5.4. RQ2: Relationship of Internalized Weight Bias to Psychological Functioning


Finally, the relationships between internalized weight bias and body image concern, self-esteem, anti-fat attitudes, depressive symptoms, anxiety, and stress were explored using Pearson product-moment correlations calculated at baseline, post-treatment and follow-up.






3. Results


3.1. Weight Change at Post-Treatment and Follow-Up


Treatment completers lost a mean of 5.22% of initial body weight (IBW; SD = 4.83) from baseline to post-treatment, and an additional 0.50% IBW (SD = 6.21) from post-treatment to six-month follow-up (weight loss did not differ by treatment condition). Using ITT analysis (last observation carried forward), participants lost a mean of 3.87% IBW (SD = 4.75) from baseline to post-treatment and an additional 0.46% IBW (SD = 4.73) from post-treatment to follow-up.




3.2. Change in Internalized Weight Bias over Time


To address this study’s central hypothesis that WBIS scores would decline from baseline to post-treatment and follow-up, a repeated-measures ANOVA with simple contrasts was used to assess the effect of assessment time (3 factors) and treatment condition (2 factors). Cell means at the three timepoints, collapsed across treatment conditions, are shown in Table 1. Mauchley’s Test of Sphericity was found to be significant (χ2 = 13.05; p = 0.0001), indicating that the assumption of sphericity was violated. Therefore, the Greenhouse–Geisser correction was applied to the data (ε = 0.89). Tests of between-subject effects indicate no significant main effect for treatment condition (F(1, 104) = 1.24; p = 0.27). Tests of within-subject effects showed no significant interaction effect for assessment time x treatment condition (F(1.79, 185.89) = 0.45, p = 0.64). A significant main effect was found for assessment time (Table 1).



Simple contrasts demonstrated that WBIS scores declined significantly between baseline and post-treatment (F(1, 104) = 8.10, p = 0.005), between post-treatment and follow-up (F(1, 104) = 5.18, p = 0.03), and overall from baseline to follow-up (F(1, 104) = 19.40, p < 0.001). Effect sizes (Cohen’s d) for these changes were in the small range, at 0.27, 0.14, and 0.33, respectively [43].



As shown in Table 1, a significant main effect was found for assessment time for other study measures. Between pre-treatment and post-treatment assessments, participants reported reductions in anti-fat attitudes, depressive symptoms, anxiety, and stress, and increases in self-esteem. There were no significant changes in self-esteem from post-treatment to follow-up, but reported depressive symptoms and anxiety and stress levels significantly increased.




3.3. RQ1: How Is Internalized Weight Bias Related to Weight Change?


3.3.1. Relationship of Baseline WBIS Score to Weight Change


Using the ITT sample, no significant difference in percent change in IBW from baseline to post-treatment (t(94) = 0.98, p = 0.33) was found between participants with low baseline WBIS scores (M = 4.50%; SD = 5.05) and participants with high baseline WBIS scores (M = 3.54%; SD = 4.51). The difference between these groups in additional percent change in IBW from post-treatment to follow-up trended toward significance (t(94) = 1.94, p = 0.06). However, significant differences between the groups emerged when considering the overall study period from baseline to follow-up (t(95) = 2.13, p = 0.04), as shown in Figure 2. Participants reporting low baseline WBIS scores lost significantly more weight than participants reporting high baseline WBIS scores (M (SD) = 5.98% (7.75) and 3.26% (4.55), respectively).



Among treatment completers, there were no significant differences between the two groups in percent change in IBW between baseline and post-treatment (t(69) = 1.21, p = 0.23; M (SD) = 6.14% (4.97); M (SD) = 4.76% (4.64). Similarly, no significant difference between the groups was found in percent change in IBW from post-treatment to follow-up (t(41) = 1.59, p = 0.12). Significant differences between the groups emerged in percent change in IBW from baseline to follow-up (t(42) = 2.42, p = 0.02), as shown in Figure 3. For the overall study period, participants with the lowest baseline WBIS scores lost significantly more weight than participants reporting the highest baseline WBIS scores (M (SD) = 10.03% (8.48) and 4.97% (4.90), respectively).




3.3.2. Correlation between Change in IBW and Internalized Weight Bias and Psychological Functioning


As shown in Table 2, baseline RSE scores were significantly related to percent change in IBW between baseline and post-treatment. Baseline WBIS, RSE and BSQ scores were significantly related to percent change in IBW from baseline to follow-up.





3.4. RQ2: Do Levels of Internalized Weight Bias Predict Psychological Functioning?


Correlation between Internalized Weight Bias and Psychological Functioning


Pearson product-moment correlations were calculated to assess the strength of the relationships between internalized weight bias and measures of body image concern, self-esteem, anti-fat attitudes, depressive symptoms, anxiety, and stress. Table A1 (Appendix A) shows the correlations between baseline WBIS scores, post-treatment WBIS scores, follow-up WBIS scores and post-treatment and follow-up scores of each of the psychological variables.



Baseline WBIS scores were significantly and positively correlated with post-treatment BSQ scores and Fear of Fat scores, and negatively correlated with post-treatment RSE scores. Post-treatment WBIS scores were significantly and positively correlated with post-treatment BSQ scores, AAQ Dislike scores, AAQ Fear of Fat scores, DASS Total scores and DASS Depression scores. Post-treatment WBIS scores were significantly and negatively correlated with post-treatment RSE scores. Baseline and post-treatment WBIS scores were significantly and negatively correlated with follow-up RSE scores.






4. Discussion


The present study demonstrated that levels of internalized weight bias decrease over time among participants enrolled in behavioral weight loss treatment. The significant decrease in internalized weight bias occurred from pre-treatment to post-treatment, consistent with previous research [17,22,23], but it also continued to decrease from post-treatment to six-month follow-up. Similar to results from Mensinger and colleagues [22], these findings suggest that positive changes in internalized weight bias can be maintained, and even further improved, after the active treatment phase. In addition to reductions in internalized weight bias, participants also experienced other positive psychological changes during treatment. However, in contrast to the pattern of change in internalized weight bias, improvements in other psychological variables were either maintained at follow-up (e.g., self-esteem) or were reduced at follow-up (e.g., depressive symptoms), rather than further improved.



There might be specific components of behavioral treatment which alleviate internalized weight bias. For example, the intervention’s group-based methodology may normalize participants’ experiences and concerns about being overweight, and in turn reduce the negative attributions individuals make about themselves. Alternatively, strategies included in behavioral weight loss treatment, such as self-monitoring or identification of triggers for overeating, may increase participants’ degree of self-awareness and sense of internal locus of control. An increase in the belief that participants can exert control over their thoughts and actions may directly challenge negative self-statements associated with internalized weight bias. To resolve this dissonance, participants may lessen their degree of belief in negative self-statements. Future research could address these hypotheses to explore possible mechanisms of change.



Additional analyses demonstrated that baseline levels of internalized weight bias were significantly and positively related to change in body weight from baseline to follow-up, a result not found in a previous study using the WBIS [17]. This finding indicates that higher initial internalized weight bias is associated with poorer weight loss outcomes. This converges with the finding that among participants completing treatment, those individuals reporting the lowest levels of internalized weight bias at baseline lost just over 10% of IBW at follow-up while individuals reporting the highest baseline levels lost just over 5% of IBW. These results highlight the importance of assessing and reducing internalized weight bias among individuals with obesity who are seeking weight loss, as it is possible that a reduction in internalized weight bias will enable greater improvements in health outcomes.



The relationship between degree of internalized weight bias and amount of weight lost during behavioral weight loss treatment may be attributable to several factors. Participants who hold stronger negative beliefs about themselves due to their weight may also be more likely to hold a belief that because of their overweight status, they are less likely to succeed in weight loss treatment. Having higher levels of internalized weight bias may also make it harder for these participants to recover from perceived failures in treatment or make behavioral changes, such as improvements in healthy eating, which would result in additional weight loss. This possibility is consistent with multiple studies demonstrating a significant positive relationship between internalized weight bias and disordered eating behaviors [16,44]. Alternatively, high baseline levels of internalized weight bias may simply correlate with other markers of poor overall functioning (e.g., poor self-esteem, high body image concern) and this general factor of negative wellbeing may result in poorer weight loss outcomes. However, the relationships between these other psychological variables and weight loss appears to have been less robust in the present study than the relationship between internalized weight bias and weight loss.



The significant correlations found between baseline levels of internalized bias and subsequent weight change suggest a predictive relationship between internalized weight bias and weight change. These findings are similar to a study of bariatric surgery outcomes in which greater preoperative internalized weight bias was associated with less weight loss following surgery [27]. However, these results are not consistent across studies. In a yearlong study that followed individuals who successfully maintained intentional weight loss, higher baseline internalized weight bias predicted weight change (i.e., weight regain) among men but not women [25]. Additionally, previous research has established that psychological and behavioral variables are often weak predictors of weight change among participants enrolled in behavioral weight loss treatments [45]. Currently, the role of internalized weight bias predicting weight change over time remains unclear. Therefore, additional research is needed to assess whether the present study results demonstrate that internalized weight bias can be reliably used to predict long-term treatment outcome.



In addition to demonstrating a relationship between internalized weight bias and weight change, the present study also found a relationship between internalized weight bias and measures of psychological functioning. These findings are similar to results found by Carels et al. [17], who showed that internalized weight bias was significantly related to changes in body image concern but unrelated to levels of depressive symptoms.



The findings from the present study suggest that behavioral weight loss treatment may effect positive change on internalized weight bias, even without specific intervention strategies to specifically target these attitudes. Future research may look to augment behavioral weight loss treatment protocols with modules designed to reduce internalized weight bias, as has been done with interventions to improve body image, e.g., [7,46], and fat phobia, e.g., [47].



Because we found that participants with higher baseline levels of internalized weight bias lost significantly less weight than participants with lower baseline levels, treatments might do well to address internalized weight bias among participants, specifically those who endorse high levels at baseline, prior to or instead of taking part in a weight loss treatment protocol. The approach of addressing weight-related beliefs prior to modifying lifestyle habits has been taken in studies using non-dieting approaches to healthy eating and activity [48].



The heterogeneity of the sample is a strength of this study. Participants included men and women of varied ages and racial groups, increasing the generalizability of findings. Though multiple races were represented, the number of participants from several minority groups (e.g., African American and Latino/a) was small. Additional research with racial and ethnic minority groups is needed to confirm that present findings extend to these populations.



The use of self-report questionnaires is a limitation of the present study, as this method can introduce self-report bias resulting from scale construction and presentation of items and participant characteristics [49]. Each of the self-report questionnaires that were used have been studied among adults with overweight and obesity; however, more research is needed to provide further evidence of validity in overweight samples. The present study is also limited by participant attrition and the use of imputation methods to account for missing data, though the rate presented is comparable to other behavioral weight loss treatment studies [50]. It is not known if variables that were not assessed in the present study, such as level of social support or social media usage, might have confounded results or modified the observed effects. Finally, though results indicate a statistically significant difference for changes in internalized weight bias, it is unknown whether this change represents a clinically meaningful improvement. Additional research is needed to ensure that quantitative changes on self-report measures translate into real-world outcomes, particularly studies designed to directly address and manipulate internalized bias. Considering these limitations and the multiplicity of analyses, cautious overall interpretation of results is encouraged.



Future research in this area could further explore the nature of observed changes in internalized weight bias across behavioral weight loss treatment. It is particularly important to include follow-up assessment points after the active treatment phase, given the challenge with maintenance of weight loss following behavioral treatment. Despite potential challenges to reducing the internalization of weight bias among persons with overweight and obesity, the field continues to move forward with the development of interventions to change these types of beliefs. Recent interventions have successfully reduced internalized weight bias using techniques found in traditional cognitive-behavioral therapy [51,52]. Other researchers have targeted internalized weight bias using mindfulness- and acceptance-based principles [53,54,55,56]. For example, Lillis and colleagues facilitated a one-day weight bias intervention using Acceptance and Commitment Therapy [56]. As research continues to identify and understand the correlates and effects of weight-based stigmatization and the internalization of stereotypes, future studies should prioritize further exploration and development of interventions to address the negative impact of internalized weight bias.
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Table A1. Pearson product-moment correlations among internalized weight bias scores at post-treatment and follow-up and psychological functioning.






Table A1. Pearson product-moment correlations among internalized weight bias scores at post-treatment and follow-up and psychological functioning.











	
	Baseline WBIS
	Post-Treatment WBIS
	Follow-Up WBIS





	Post-Treatment Scores
	
	
	



	BMI
	0.07
	0.15
	0.06



	BSQ
	0.53 **
	0.60 **
	0.72 **



	RSE
	−0.41 **
	−0.67 **
	−0.65 **



	AAQ Dislike
	−0.07
	0.37 *
	a.



	AAQ Fear of Fat
	0.37 *
	0.66 **
	a.



	AAQ Willpower
	0.11
	0.21
	0.11



	DASS Total
	0.19
	0.30 *
	0.25



	DASS Depression
	0.23
	0.43 **
	0.37 *



	DASS Anxiety
	0.25
	0.21
	0.2



	DASS Stress
	0.06
	0.15
	0.11



	Follow-Up Scores
	
	
	



	BMI
	0.12
	0.18
	0.15



	BSQ
	0.28
	0.15
	a.



	RSE
	−0.47 **
	−0.35 *
	a.



	AAQ Dislike
	a.
	a.
	a.



	AAQ Fear of Fat
	a.
	a.
	a.



	AAQ Willpower
	a.
	a.
	a.



	DASS Total
	0.03
	0.11
	a.



	DASS Depression
	0.13
	0.25
	a.



	DASS Anxiety
	−0.06
	−0.08
	a.



	DASS Stress
	0.02
	0.1
	a.







Note. Data presented are from the Intention-to-Treat analysis. Cells containing the a. superscript had an n of less than 30 and were eliminated due to limited generalizability. BMI = Body Mass Index; WBIS = Weight Bias Internalization Scale; BSQ = Body Shape Questionnaire; RSE = Rosenberg Self-Esteem Scale; AAQ Dislike = Anti-Fat Attitudes Questionnaire Dislike subscale; AAQ Fear of Fat = Anti-Fat Attitudes Questionnaire Fear of Fat subscale; AAQ Willpower = Anti-Fat Attitudes Questionnaire Willpower subscale; DASS Total = Depression Anxiety Stress Scales Total Score; DASS Depression = Depression Anxiety Stress Scales Depression subscale; DASS Anxiety = Depression Anxiety Stress Scales Anxiety subscale; DASS Stress = Depression Anxiety Stress Scales Stress subscale. * p < 0.05. ** p < 0.01.
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Figure 1. Participant flow through this study. 
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Figure 2. Using the Intention-to-Treat analysis, figure represents the percent change in initial body weight at post-treatment and follow-up for participants reporting low baseline Weight Bias Internalization Scale scores and those reporting high baseline Weight Bias Internalization Scale scores. 
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Figure 3. Using treatment completers only, figure represents the percent change in initial body weight at post-treatment and follow-up for participants reporting low baseline Weight Bias Internalization Scale scores and those reporting high baseline Weight Bias Internalization Scale scores. 
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Table 1. Mean scores of all study measures.
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	Measure
	Baseline
	Post-Treatment
	Six-Month Follow-Up
	Univariate F (df1, df2)





	BMI (Completers)
	35.66 (7.67) a
	32.43 (6.67) b
	31.92 (6.13) b
	22.83 (2, 60) *



	BMI (ITT)
	35.66 (7.67) a
	34.73 (7.91) b
	34.21 (7.99) c
	30.27 (1.72, 169.74) *,†



	WBIS
	3.83 (1.05) a
	3.55 (0.72) b
	3.40 (1.30) c
	12.05 (1.79, 185.89) *,†



	BSQ
	3.61 (1.11) a
	2.86 (1.14) a
	2.95 (1.18) a
	0.26 (1.88, 184.12) †



	RSE
	3.12 (0.51) a
	3.31 (0.51) b
	3.23 (0.54) b
	10.07 (1.81, 187.68) *,†



	AAQ Dislike
	1.46 (1.19) a
	1.23 (1.45) b
	0.48 (0.57) c
	60.13 (2, 208) *



	AAQ Fear of Fat
	4.93 (2.18) a
	4.74 (2.33) a
	3.81 (3.04) b
	21.37 (1.79, 186.63) *,†



	AAQ Willpower
	4.68 (1.77) a
	4.66 (1.88) a
	3.69 (2.02) b
	32.58 (1.70, 176.34) *,†



	DASS Total
	0.57 (0.44) a
	0.49 (0.44) a
	1.02 (0.62) b
	66.69 (2, 208) *



	DASS Depression
	0.64 (0.51) a
	0.46 (0.50) b
	0.98 (0.67) c
	51.95 (2, 208) *



	DASS Anxiety
	0.53 (0.43) a
	0.35 (0.40) b
	0.84 (0.61) c
	51.14 (2, 208) *



	DASS Stress
	0.83 (0.51) a
	0.67 (0.60) b
	1.25 (0.72) c
	49.13 (2, 208) *







Note. * p < 0.005. † Greenhouse–Geisser correction applied due to violation of the assumption of sphericity. Different superscripts across time points indicate significant contrasts between means. BMI = Body Mass Index; %IBW = percent change in initial body weight; ITT = Intention-to-Treat; WBIS = Weight Bias Internalization Scale; BSQ = Body Shape Questionnaire; RSE = Rosenberg Self-Esteem Scale; AAQ = Anti-Fat Attitudes Questionnaire; DASS = Depression Anxiety Stress Scales.
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Table 2. Pearson product-moment correlations among percent change in body weight and baseline internalized weight bias and psychological functioning.
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	% Change in Body Weight at Post-Treatment
	% Change in Body Weight at Follow-Up





	Baseline Body Mass Index
	0.13
	0.10



	Baseline Weight Bias Internalization Scale
	0.14
	0.26 **



	Baseline Body Shape Questionnaire
	0.16
	0.22 *



	Baseline Rosenberg Self-Esteem Scale
	−0.21 *
	−0.28 **



	Baseline Anti-Fat Attitudes Scale Total Score
	0.02
	−0.02



	Baseline Anti-Fat Attitudes Scale Dislike subscale
	−0.03
	−0.03



	Baseline Anti-Fat Attitudes Scale Fear of Fat subscale
	0.01
	0.13



	Baseline Anti-Fat Attitudes Scale Willpower subscale
	0.03
	−0.15



	Baseline Depression Anxiety Stress Scale Total Score
	0.15
	0.20



	Baseline Depression Anxiety Stress Scale Depression subscale
	0.05
	0.11



	Baseline Depression Anxiety Stress Scale Anxiety subscale
	0.00
	0.07



	Baseline Depression Anxiety Stress Scale Stress subscale
	0.22
	0.22







Note. % Change in body weight at post-treatment = percent change in initial body weight from baseline to post-treatment; % change in body weight at follow-up = percent change in initial body weight from baseline to follow-up. * p < 0.05; ** p < 0.01.
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