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Background: Weight bias and stigma are prevalent problems in health care professionals and medical students. They have consequences on care quality and, thus, on health of patients with overweight and obesity. We implemented a new course unit “Prevention and Counseling for Weight Management” thematizing the etiology of weight gain and weight stigma. The purpose of this study was to evaluate changes in students' weight-related attitudes after a structured educational intervention.

Methods: We used an inverted classroom design: a theoretical module for self-study followed by a practical module in presence. This evaluation study investigated the weight bias and causal attribution of 213 medical students (73.7% female) in the 6th semester. Students completed a questionnaire before and after the course, including the Fat Phobia Scale (FPS) and ratings of causal attribution. Questionnaires were generated with EvaSys©. We used t-tests, ANOVAs and Pearson correlations for analysis.

Results: About 96% of the students showed negative attitudes. We found an averaged weight bias in students (FPS = 3.63) and a small decrease in weight bias after the course (FPS = 3.44). The students categorized internal factors as the most important cause of weight gain. After the course, internal factors decreased while external factors increased in relevance. As not intended, biological factors of weight attribution decreased in relevance.

Conclusions: The majority of our students showed weight bias. Medical education like our course can help to reduce negative weight-related attitudes. Curricula and clinical trainings should address weight bias to raise awareness and improve health care for patients with higher weight.
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1 Introduction

Overweight and obesity represent one of the most significant public health challenges of our time (WHO, 2024; Schienkiewitz et al., 2022). According to the World Health Organization, 43% adults worldwide are overweight and 16% adults live with obesity (WHO, 2024). In Germany, about 34.5% adults are overweight and 19% live with obesity (Schienkiewitz et al., 2022). A higher body weight is related to an increasing risk for several serious physical health problems, e.g., cardiovascular diseases or type 2 diabetes (Collaborators, 2017; Donini et al., 2020; Kloock et al., 2023). Further, weight-related bias and stigma are prevalent psychosocial consequences of overweight and obesity (Spahlholz et al., 2016). Weight bias can be defined as negative beliefs about and negative attitudes toward individuals due to their weight. Weight bias and prejudice lead to weight stigma that appears in negative social stereotypes and further in weight-related devaluation, exclusion and discrimination (WHO, 2017). In western societies, higher weight is often associated with, e.g., laziness, a lack of discipline, willpower and motivation (Puhl and Heuer, 2009). As one explanation for weight stigma, these negative stereotypes result from the distorted assumptions that higher weight is a lifestyle problem that is mostly under the individuals' control. Internal factors (e.g., personality, low motivation) are predominantly used as explanations for higher body weight, while external or biological factors are given less consideration (e.g., environment, genes) (Puhl and Heuer, 2009; Pantenburg et al., 2012). Thus, individuals living with overweight or obesity are blamed for their weight due to personal failure (Mata and Hertwig, 2018).

Experiencing weight stigmatization has far-reaching health consequences for individuals. Particularly, it is associated with mental health outcomes as, e.g., a higher risk for depression, anxiety, suicidality, eating disorders, body dissatisfaction and low self-esteem (Daly et al., 2020; Puhl et al., 2020; Emmer et al., 2020). Further, persistent or repeated stigmatization as a chronic stress factor can lead to dysfunctional physiological (e.g., increased cortisol and inflammation) and behavioral changes (e.g., stress regulation through eating, avoiding activity) associated with gaining or maintaining weight, resulting in a vicious circle (see Figure 1) (Puhl et al., 2020; Tomiyama et al., 2018; Sikorski et al., 2015; Major et al., 2014; Schvey et al., 2011; Vartanian and Shaprow, 2008). The individual health consequences of weight stigmatization also lead to consequences for the society. Delayed or inadequate medical treatment or new health problems caused by stigmatization can result in higher and avoidable healthcare costs. Further, the inability to work due to health impairments causes additional costs for the society (Singh et al., 2019).


[image: Figure 1]
FIGURE 1
 Vicious circle of weight stigma on the micro level, meso and macro level (adapted by Major et al., 2017).


Weight stigma can be found in different settings, also in the health care setting among various health care professions like primary care physicians and among medical students (Pantenburg et al., 2012; Tomiyama et al., 2018; Phelan et al., 2015; Miller Jr et al., 2013; Lawrence et al., 2021; Puhl et al., 2014). Physicians with biased attitudes are more likely to prejudge patients with higher weight as being not self-controlled, will-weak, and unmotivated to improve health and less adherent to medication (Ferrante et al., 2006; Glauser et al., 2015; Huizinga et al., 2009; Ruelaz et al., 2007). Further, studies demonstrate that weight stigma in physicians has a negative impact on interpersonal and technical quality of their health care work (Puhl and Heuer, 2009; Phelan et al., 2022; Puhl and Brownell, 2013). Physicians use patient-centered communication less frequently, spend less contact time and provide less educational information to patients with higher weight (Pantenburg et al., 2012; Phelan et al., 2015; Huizinga et al., 2009; Hebl and Xu, 2001). Patients experience negative judgements for their weight, banal weight loss advice and a lack of respect, compassion, understanding and empathy in primary care settings (Ferrante et al., 2006; Ananthakumar et al., 2020; Farrell et al., 2021; Gudzune et al., 2014; Anderson and Wadden, 2004; Brown et al., 2006). Thus, patients often delay or avoid prevention care due to weight stigma (Ferrante et al., 2006; Alegria Drury and Louis, 2002; Wee et al., 2000). The negative influence of experienced stigmatization on health seeking behavior may lead to late or irregular medical care visits. That may end up in a deterioration of their health and increased morbidity and mortality (see Figure 1, adapted by Major et al., 2017) (Phelan et al., 2022; Alberga et al., 2016; Mensinger et al., 2018).

Several studies have shown that also medical students have stigmatizing attitudes toward patients with higher weight and attributed overweight on internal factors (Pantenburg et al., 2012; Miller Jr et al., 2013; Puhl et al., 2014; Persky and Eccleston, 2011; Phelan et al., 2014). A study revealed the role of model learning: Medical students, who perceived negative attitudes about patients with obesity to be normative in medical school, showed poorer patient-centered behavior, like less friendliness, attentiveness, respectfulness and interactivity when interacting in a role play with a role patient with obesity (Phelan et al., 2021). These findings fit with the fact that current medical school curricula still do not adequately address the problem of stigmatization of obesity and the treatment of obesity (Bowden and Petty, 2024). As medical students will be the next generation of doctors, their attitudes influence highly the working with patients in future practice. The results illustrate the need to raise awareness to weight stigma in medical schools to reduce weight stigmatization of students and lately to improve quality of care for patients living with higher weight. Further, the results also require early and longitudinal interventions in medical training from medical studies to practice would be helpful to reduce weight stigma and even improve weight-related treatments (Bowden and Petty, 2024; Talumaa et al., 2022).

Some studies reported interventions like lecture modules (Renold et al., 2023), podcast episodes (Heidebrecht et al., 2024), e-learnings and videos with vignettes (Koran-Scholl et al., 2023). However, more evidence is needed to identify relevant factors of effective educational interventions reducing weight stigma. While some studies reported positive effects of interventions, others did not (Alberga et al., 2016). Beside theoretical knowledge, experts recommend interventions on weight stigma should include experiences of those affected and evoke empathy (Bowden and Petty, 2024).

In order to deal with the reported and often unconscious mechanisms of weight stigma, the Department of General Practice, University Hospital Würzburg (UKW), implemented a new course unit that addressed weight counseling and weight stigmatization.

Studying medicine in Germany takes 6 years and ends with a state examination. Two years of basic science are followed by 3 years of clinical studies with theory and patient contact. The final year takes place exclusively in a clinical context.

In this study, we want to investigate the attitudes and causal attributions of medical students as well as the changes after participating in the new course unit. We also aim to evaluate the course regarding its effectiveness to reduce weight bias and improve knowledge and counseling skills. First, we hypothesized that medical students show negative weight-related attitudes and attribute higher weight to internal rather than external or biological factors. Secondly, we assumed a decrease of negative attitudes and internal attribution as well as an increase of external and/or biological attribution during the course. Finally, we supposed an improvement of knowledge about overweight and obesity and counseling skills.



2 Methods


2.1 Study design

This evaluation study in a pre-post-design examined the weight bias of medical students of the 6th semester. We introduced a new seminar unit “prevention and counseling for overweight and obesity” based on already successful implemented courses for themes of nicotine and alcohol that has been part of existing teaching subject on “prevention and health promotion” (Lauerer et al., 2021). The course unit was structured in two modules in an inverted classroom format (blended learning), combining online educational material for self-study and traditional place-based classroom methods. The piloting of the course unit took place in winter semester 2022/23 and in summer semester 2023.

In module 1, students acquired theoretical knowledge through an asynchronous e-learning module (knowledge content; see “study materials” and Supplementary material 1). The processing time was about 90 min. Before starting module 1, students had to complete the online weight bias questionnaire (weight bias questionnaire pre; see “materials” and Supplementary material 2). Afterwards, they evaluated the module (evaluation questionnaire module 1; see “materials” and Supplementary material 3a). Digital questionnaires were technically implemented via EvaSys©.

Four to seven weeks later, students participated in the course unit of module 2 in presence. The course unite about obesity lasting 30 min. Here, students practiced a counseling role play in small groups of three students (instructions of role play obesity; see Supplementary material 4) after a short theoretical input about the 5A counseling model (WHO, 2014) in weight management. After the course, the same weight bias questionnaire (see “materials” and Supplementary material 2) was completed again as well as an evaluation questionnaire for module 2 (evaluation questionnaire module 2; see “materials' and Supplementary material 3b). Questionnaires were in a paper-pencil-format.



2.2 Study sample

A total of 291 students participated in the course (winter 22/23: n = 148, 50.9%; summer 23: n = 143, 49.1%). The pre- and post-questionnaire data were successfully matched using individual codes for 213 students (73.2% of all students; winter 22/23: n = 111; summer 23: n = 102). Matching was not possible for 38 pre-questionnaires (13.1%) and 40 post-questionnaires (13.7%). Consequently, 42 unmatched cases were excluded from the analysis. For detailed information, see Supplementary material 5.



2.3 Study materials
 
2.3.1 Learning material

The e-learning (module 1) was created with the online tool Prezi© (Prezi.com). Theoretical basics were imparted about obesity, prevention and the 5A counseling model. The 5A model (ask, advise, assess, assist, arrange WHO, 2014) is a widely used brief verbal intervention for smoking cessation and for other behavioral changes. It is based on the concept of Motivational Interviewing according to Miller and Rollnick (2012) and is used for supporting patients in behavioral change (Batra et al., 2015; Panel, 2008). The topic of “weight bias and stigmatization” addressed the contexts in which weight stigmatization occurs (particularly in health care), the underlying causes, the consequences, and prevention. The learning material included multimedia elements like videos and podcasts. In the present course of module 2, students practiced a role play according to the 5A model for a counseling of weight management. Each group consisted of three students with the roles of a patient, a (last-year-) student working in a primary care setting and an observer. Beforehand, students were sensitized for the perspective of a patient with higher weight in context of a consultation through a power point presentation (see Supplementary material 1). Psychological and medical docents and student-tutors supervised the role plays.



2.3.2 Weight bias questionnaire (WBQ)

The questionnaire (Supplementary material 2) was developed referring to other studies (Pantenburg et al., 2012; Schwenke et al., 2020; Sikorski et al., 2012). It was structured into three sections and contained 29 items.

- Demographic: Students were asked for an individual matching code and sociodemographic variables including age, gender, and weight categories (BMI range).

- Fat Phobia Scale: Weight-related attitudes toward obesity were measured with the German adaption of the short form of the Fat Phobia Scale (FPS) (Bacon et al., 2001; Stein et al., 2014). The FPS is a well-established questionnaire for examining beliefs and attitudes toward people with higher weight. Each of the 14 items shows an opposite pair of adjectives on a scale from 1 to 5 (e.g., attractive vs. unattractive; willpower vs. no willpower). Previous research used a cut off about a mean score ≥ 2.5, that indicated mainly negative weight-related attitudes. The higher the mean score, the higher the negative attitudes tendency toward obesity (Sikorski et al., 2012).

- Causal Attribution: The attribution of causes of obesity were rated on a 5-point-likert scale (1 = not relevant at all for causing obesity, 5 = highly relevant for causing obesity). Referring to other studies (Puhl and Heuer, 2009; Panel, 2008), there were 11 possible causes of obesity from different factors: internal factors (e.g., lack of willpower and discipline), external factors (e.g., oversupply of food), biological factors (e.g. hormonal and genetic factors) and knowledge factors (e.g. missing knowledge about food) (see also Supplementary material 6).



2.3.3 Evaluation questionnaire module 1 and 2

The 19-item questionnaire (Supplementary material 3) contained single- and multiple-choice questions, 5-point Likert- and 6-point scales and open questions. There were questions about overall grade (German school grade: 1 = very good, 6 = insufficient), subjective learning success (5-point Likert scale) for a current assessment and a retrospective assessment before the course and a separate feedback for the new introduced unit ‘obesity'.




2.4 Statistical analysis

The statistical analyses were performed using SPSS® Statistics (IBM®, Version 24.0) (Corp. I., 2016) and R Version 4.3.2 (Team, 2020). Two cases were excluded because more than 3 items were missing in the Weight Bias Questionnaire (WBQ). Due to a transmission error, the item 14 of the FPS in the post WBQ of the two first courses in winter semester 22/23 was systematically missing for 44 cases. For these cases, we calculated the FPS score only for 13 items of the scale. To check the randomness of other missing values, the MCAR (Missing completely at random) test according to Little was performed (Little, 1988). Missing values of the data showed unsystematic patterns. Due to the sample size, we assumed that parametric analysis was appropriated if variables were not normal distributed. For reliability analysis, Cronbach's alpha was calculated to assess the internal consistency of the FPS and causal attribution factors (see Supplementary material 7).

For the analysis of weight bias and causal attribution, the mean FPS scores before and after the course unit as well as mean scores of causal attribution factors (internal factors with additionally subfactors: energy balance, personal factors; external factors; biological factors; knowledge factors) were calculated (see Supplementary material 6) (Schwenke et al., 2020). Data were analyzed descriptively for gender, age, BMI (categories: < 18.5 underweight, 18.5–24.9 normal weight, 25–29.9 overweight, ≥ 30 obesity), FPS scores and causal attribution factors.

We used ANOVA with repeated measures and non-parametric tests to analyse the FPS and causal attributions of higher weight as well as correlations of attitudes and causal attributions. For more details regarding test requirements, see Supplementary material 7.



2.5 Data management and privacy police

The study was approved of by the Ethics committee of the University of Würzburg, Germany (Reference number: 20230704 02). The participation was voluntary and pseudonymised with individual codes. After matching, codes were deleted so that it was no longer possible to draw conclusions about the identity. Students were informed about study theme, and a return of completed questionnaire was taken as consent to participate in the study.




3 Results


3.1 Characteristics of the sample

The mean age of the matched sample was 23 years, 73.7% were female, and 84.5% (n = 180) had a normal weight. Table 1 shows further sample information. The response rate was 88%. There were no differences between the semesters regarding to age, gender and BMI (all p ≥ 0.100) for matched data.


TABLE 1 Matched sample characteristics (n = 213).
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3.2 Weight-related attitudes

The mean FPS score for the sample with matched pre- and post-data (n = 213) was 3.63 (SD = 0.48) at the start and 3.44 (SD = 0.48) after the course unit. Before the course, approximately 96.7% of students had a mean score of ≥ 2.5, compared to 95.3% after the course.

A two-way ANOVA with repeated measures [factors: 1. FPS (pre, post), 2. semester (winter 22/23, summer 23)] revealed that there was no difference between the semesters (F(1, 211) = 0.38; p = 0.846) regarding their FPS score. There was no interaction between semester and measure time (pre, post) (F(1, 211) = 3.304, p = 0.071). The comparison of the FPS scores before and after the course unit showed a small but significant effect (F(1, 211) = 36.80, p = 0.001, η2 = 0.149). After the course, the FPS scores were lower than before. Further, the Kruskal-Wallis test demonstrated no significant results (pre: H(2) = 0.246, p=.884; post: H(2) = 1.929, p = 0.384). After correction the Wilcoxon tests showed significant differences in FPS scores over time for normal weight (Z = −6.69, p = 0.003), but not for underweight (BMI < 18.5; Z = −2.36, p = 0.054) and overweight (BMI ≥ 25; Z = −0.131, p > 0.999). A two-way robust ANOVA with repeated measures [factors: 1. FPS (pre, post), 2. gender (female, male)] showed changes over time (F(1, 134.65) = 28.53, p < 0.001, η2 = 0.126) and a difference between female and male participants (F(1, 152.46) = 13.74, p < 0.001, η2 = 0.043). Male students showed higher FPS scores compared to female students. The interaction of time and gender was not significant (p = 0.666).



3.3 Causal attribution

A two-way ANOVA with repeated measures [factors: 1. causal attribution factor over time (pre, post), 2. comparison of causal attribution factors (internal, external, biological, knowledge)] revealed a significant main effect for time and for causal attribution factor (time: F(1, 212) = 4.233, p = 0.041; causal attribution: GG: F(2.43, 515.84) = 65.150, p < 0.001). Causal attribution ratings changed over time and relevance ratings of causal attribution factors differ. Also the interaction effect was significant (GG: F(2.44, 517.87) = 8.131, p < 0.001). The changes of causal attribution over time was dependent on the attributional factors.

The post-hoc comparison of the simple main effect “time” showed a significant decrease of attribution on internal factors and biological factors and a significant increase of attribution on external factors. The ratings for each factor and results of the t-tests are presented in Table 2 and Figure 2.


TABLE 2 Mean ratings of causal attribution for matched data and post-hoc t-tests (n = 213).
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FIGURE 2
 Causal attribution factors over time (A) and subfactors of intern attribution factors over time (B). p: **p < 0.01, ***p < 0.001.


The analysis of a simple main effect (differences between the causal factors) before and after the course unit was significant (pre: GG: F(2.52, 534.18) = 51.776, p < 0.001, η2 = 0.126; post: GG: F(2.33, 494.62) = 46.786, p < 0.001, η2 = 0.181). In holm-corrected post-hoc tests, all factors before the course differed significantly from each other (p ≤ 0.013). After the course, all causal factors except biological factors and external factors (p = 0.914) differed significantly from each other (all other p < 0.001).



3.4 Relation of fat phobia scale and causal attribution

The correlative analysis revealed small significant correlations between the mean score of the Fat Phobia Scale and mean score of attribution factors. Significant correlations can be found in Table 3.


TABLE 3 Significant Pearson correlation of causal attribution factors and FPS for both measure time points (n = 213).
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The changes over time for each variable were also correlated. Here, mean score changes of the FPS and mean score changes of the factor “personal internal causes” showed small but significant correlations (r = 0.148, p = 0.031).



3.5 Evaluation of the course

The theoretical module 1 received the German school grade “good” (n = 180, md = 2; ratings from 1 = “very good” to 6 = “insufficient”). The course expanded students' theoretical and practical knowledge. Students reported that they were interested in the topic “overweight and obesity” and rated it as practically relevant for them. After completing the asynchronous e-learning (Module 1), students reported a significant improvement in their ability to explain the factors influencing weight gain and the benefits of weight loss (Table 4). After the module 2, the students felt significantly more confident to conduct a brief counseling with a patient regarding weight management. About 88% of the students (n = 241) recommended offering the course unit again next semester, while 2.6% (n = 7) did not recommend it, and 5.8% (n = 16) chose not to respond. For detailed information, see Tables 4, 5.


TABLE 4 Students' self-assessment on a five-point Likert scale.
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TABLE 5 Retrospective comparisons of students' self-assessment on a five-point Likert scale.
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4 Discussion

This study assessed weight bias and the causal attribution of weight among 6th semester medical students and explored changes in weight-related attitudes following the introduction of a new course unit titled “Prevention and Counseling for Overweight and Obesity”.


4.1 Weight-related attitudes on the fat phobia scale

In our study, about 96.7% of the students showed negative attitudes toward people with overweight and obesity before the course. The Fat Phobia Scale (FPS) mean score before the learning intervention can be interpreted as an average level of “fat phobia” (Bacon et al., 2001). This score is comparable to the general population (Stein et al., 2014) and to the results of other studies. In a German study, Pantenburg and colleagues showed similar stigmatization attitudes in medical students (Pantenburg et al., 2012). Also an American study with medical students found similar results (Nestorowicz and Saks, 2021). A systematic review and meta-analysis calculated a similar pooled FPS mean score of five studies among different health care professions. Healthcare professionals and medical students, as observed in our study, exhibited weight-related negative attitudes comparable to those found in the general population, suggesting that medical knowledge and training alone do not necessarily prevent discriminatory tendencies (Pantenburg et al., 2012). Other studies suggest the social acceptance and commonly expression of weight-related stigmatization in clinical practice and medical training, so students may perceive weight bias as normal and acceptable in the health care system (Puhl et al., 2014; Wear et al., 2006).

We found differences in weight-related attitudes between gender: Male students showed a higher mean score than female students. This gender-related finding is consistent with other studies (Schwenke et al., 2020; Puhl et al., 2008, 2015). Perhaps, women are more aware of prejudice and discrimination because they are more affected by weight-related stigmatization themselves (Puhl et al., 2008), or women use more implicit stigmatization and therefore show lower scores in explicit measurements as in our study (Schwartz et al., 2003). Results might suggest that our intervention was only effective for students with normal weight. However, the non-significant effects for the underweight and overweight groups could also be due to the small sample sizes in these groups. Regardless of our results, studies have found no differences in stigmatization depending on the BMI (Pantenburg et al., 2012; Hilbert et al., 2013). Following the social identity theory (Tajfel, 1979), people evaluate their own social group more positive than other groups. One might expect that people with higher BMI show less weight stigma. In general, the findings of the link between weight stigma and own weight were mixed. When interpreting such results, it is important to consider the characteristics of the sample and the context of the study. German medical students are a very selected population – children of academics and rarely obese. Further, the region of the population has an influence on weight bias. For example, a study showed lower weight bias in high-obese regions (Berkessel et al., 2024). Previous research pointed out that this in-group-effect is complex and depends on several factors like perceived weight, in-group identification and concerning about their group status (Standen et al., 2024; Brochu et al., 2020).



4.2 Causal attribution of higher weight

In our study, students rated internal factors as more relevant for gaining weight than biological and external factors. The internal sub factor “energy balance” was more important for the students than the sub factor “personal factors”. Biological factors were the second most relevant followed by external factors. These findings are in line with those of previous studies with medical students and physicians (Pantenburg et al., 2012; Mata and Hertwig, 2018; Schwenke et al., 2020). The results may indicate an attributional bias that describes the tendency to overestimate internal, personal causes, that seem controllable, and to disregard external, situational causes: Body weight is perceived as controllable, and the responsibility for that is primarily attributed to the individual, while the “choices” or “opportunities” that individuals have to lose weight are overestimated (Mata and Hertwig, 2018; Crandall et al., 2001). Although a positive energy balance contributes to weight gain, the etiology of overweight and obesity consists of complex, multifactorial pathophysiological mechanisms (Pantenburg et al., 2012). The relevance of genetic and environmental factors and their interaction is still underestimated. Several prior findings support this bias through the association of internal attribution and more negative attitudes as well as the association of biological attribution and more positive attitudes (Schwenke et al., 2020). Our results show a small positive relation between the relevance of internal factors and negative attitudes. In contrast to previous studies, the descriptive ratings of “hormonal and genetic factors” were higher than the ratings of “will-weakness and lack of discipline”. This may indicate that has already been some awareness of the biological influence toward weight among our students.



4.3 Changes of weight-related attitudes after the course

The small but significant reduction of stigmatizing attitudes after our course may emphasize a sensitization of weight-related stigmatization through the course unit.

Alegria Drury and Louis (2002) named four approaches to reduce weight bias: the information approach, the lived experience approach, the self-reflection approach and the role model approach. In our course unit, we used elements of the information, lived experience and self-reflection approach (e.g., presentation with information, questions, videos, role play). We focused on teaching the complex, multifactorial etiology of weight gain and pointed out the relevance of biological and external factors.

Several studies showed the effectiveness of educational strategies (e.g., lecture) in reducing weight stigmatization among medical students (Alberga et al., 2016). Especially teaching the uncontrollable causes of obesity decreased implicit weight bias. Nevertheless, there are also studies showing no effect (Alberga et al., 2016). A reason for the small change in attitudes may be the temporal stability of (implicit) attitudes (Prislin, 1996). Thus, changing attitudes through just one intervention might be difficult. We also observed changes in causal attribution of weight gain. The relevance of the internal sub factor ‘energy balance' and the biological factors decreased while the relevance of external factors increased. These findings are partly in line with our assumptions: While our course unit seemed to increase the relevance of external factors successfully, the intended change in biological factors and personal factors did not work. A possible reason might be, that our information about biological factors were too unspecific. Perhaps, the biological factors are less relevant in contrast to behavioral and external factors in our presentation (module 1). In fact, interventions based on attributional changes are not sufficient to reduce weight stigmatization, and the long-term effects are unclear. Further course complements could include contact with patients with higher weight (e.g., videos with patients telling their stories) or to role models with positive attitudes, as a true change needs a change in social attitudes (Alberga et al., 2016). Here, however, it is important to ensure a protected environment for the patients so as not to harm them when they expose themselves to students. An overview of further strategies for destigmatization in health care is described by Pull (Puhl, 2023).



4.4 Strengths and limitations

As there is an insufficient number of studies that investigate interventions for reducing weight bias in medical students and health professionals, our study aimed to close a gap in research. Our course unit combined several approaches and used multimedia and different didactic methods to address the level of knowledge, skills and attitudes, providing ideas for design, methods and improvements of medical students' trainings. Additionally, we examined a large and representative sample of medical students.

Our study has some limitations. Firstly, we did not use a randomized controlled trial due to organizational reasons: our course took place during the current semester and it was not possible to test different teaching or examination formats A control group (e.g., no contents to weight stigma) would have been better in order to be able to attribute the effect to the intervention and to exclude confounder. We exclusively relied on self-assessments of explicit attitudes that could have made the purpose of our survey relatively easy to identify. As a result, there is a possibility that participants' responses were influenced by social desirability (Krumpal, 2013). Students may have answered more positive than they actually think about patients with obesity. While incorporating implicit measurements could have addressed this bias, it was not feasible in our study. Consequently, the extent of stigmatization found in our results may be underestimated. Attitudes are relatively time-stable and our course unit just took place once a time. A replication or a follow-up of the study may be useful to investigate long-term effects of our intervention. Our course unit mainly focused on an attributional approach. As mentioned before, this could not be sufficient for a greater change in attitudes. We also failed to change biological attribution in the intended way. There are course adaptions needed for being more successful in changing weight bias and causal attributions.



4.5 Further research

Further research is needed to investigate effective interventions of individual and setting approaches for a reduction of stigmatization. Our teaching module during the 6th semester is one of many courses offered during medical study. Students receive many influences from other courses and - after finishing - experience major changes in their own role when they start their career as young doctors. Longitudinal observation of attitudes even after graduation would be ideal. There is the need for specific and longitudinal training to improve attitudes toward overweight and obesity in the whole health care system to overcome weight-related stigmatization and discrimination in health care.



4.6 Conclusion

This study highlights the importance of incorporating weight bias awareness into medical curricula and training programs. It suggests that both medical students and health care professionals should be regularly sensitized to this issue throughout their medical education and specialty training to help mitigate weight bias.
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