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Abstract

Objective: There is a need for more experimental research on weight stigma and physical ac-
tivity, specifically among men with obesity. Yet, validated procedures are required. The goal
of this study was i) to develop a 10-min video instrument for the experimental induction of
physical activity-related weight stigma (including a neutral control video), and ii) to collect
information with regards to its content, face, construct, and criterion validity. Methods: To
ensure content and face validity, two experts gave repeated feedback on the video develop-
ment. In addition, two novices reviewed the video. Subsequently, we conducted a separate
experiment: 60 adult men (18-52 years, 31 with overweight, 29 with normal weight) were ran-
domly assigned to one of the two video conditions, stratified by BMI. Results: After the treat-
ment, the stigma group showed higher scores of negative affect and attitudes against obe-
sity (convergent validity). As expected, there were no differences in measures of depression
and general stress (discriminant validity). The BMI of the participants in the stigma group cor-
related positively with some indicators of negative affect (criterion validity). Conclusion: Our
study provides preliminary evidence for the validity of the video tool. Therefore, it can be used
in future trials to investigate the effects of weight stigma on physical activity behavior.
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Introduction

Obesity is a global phenomenon which is associated with a multitude of health risks [1].
Consequently, there is a high public interest in lowering its prevalence. In this regard, the
promotion of physical activity on its own has shown to be an effective strategy for both the
prevention and treatment of obesity [2, 3]. However, many individuals with obesity are not
able to meet official activity recommendation guidelines [4, 5], and public health experts have
sought to understand the complex reasons for this. Against this background, sociological and
psychological research has been trying to identify the psychosocial determinants and barriers
which prevent people with obesity from a more physically active lifestyle [6].

In the past decade, weight stigma has attracted increasing attention as a determinant of
a number of health-related behaviors [7]. Weight stigma can be described as the ‘negative
weight-related attitudes and beliefs demonstrated by stereotypes, rejection and prejudice
towards individuals because they are overweight or obese’ [8]. Individuals with overweight
and obesity encounter these biases in many domains of daily life including education,
employment, or romantic relationships [9, 10], making it difficult for them to avoid the
exposure to stereotypes and to escape such discriminative judgments. As a consequence, indi-
viduals with obesity experience discrimination in almost all social contexts. For instance, they
are frequently disqualified from being hired or are less often nominated for a supervisory
position [9]. It can therefore be expected that weight stigma has serious long-term conse-
quences regarding the psychological health of individuals with obesity. Puhl and Heuer [11],
for example, consider weight stigmatization as a relevant risk factor for depression, low self-
esteem, and body dissatisfaction. Concerning physical activity and exercise contexts, indi-
viduals with overweight often face ridicule and teasing during physical activities at school
and are confronted with various forms of discrimination and rejection in exercise settings
[12].

The investigation of weight stigma and physical activity prompts an important research
question as to whether weight stigma has a positive or negative impact on the physical activity
behavior of persons with obesity. For instance, how is exercise adherence and daily physical
activity (number of daily steps) affected? However, only a small number of studies have
addressed this issue in the past, and these few have produced inconsistent and conflicting
results: On the one hand, three articles support the very popular assumption among practi-
tioners [13] that weight stigma may raise the recipients’ motivation to adopt a healthy life-
style [14-16]. On the other hand, some studies indicate a negative impact of weight stigma
experience on the physical activity behavior of persons with obesity [10, 17-19], especially
when bias is internalized [16, 20]. In a recent review, Puhl and Suh [21] therefore stated that
‘more work in this area is needed to clarify how (...) experiences of stigma influence exercise
motivation and behaviours in adults’ (p. 185).

Notably, most of the existing research on weight stigma and physical activity has concen-
trated on children and adult women [10, 15, 16, 19, 22]. The few experimental studies in this
area did also mostly focus on female adults [16, 19]. However, it would be vital to examine
adult men’s physical activity behavior as a result of weight stigma for a number of health-
behavioral reasons. Middle-aged men have a higher risk of chronic degenerative diseases,
they tend to avoid regular health check-ups and tend to ignore or trivialize health-related
risks more than women [23]. Furthermore, their diet is unhealthier, and, importantly, they
are less physically active compared to women [24]. Men are thus a very vulnerable group
when it comes to the negative consequences of stigma. Nonetheless, the connection between
weight stigma and physical activity in men with obesity is highly understudied. The little
research that exists in this regard shows for example that experienced weight discrimination
is inversely associated with the amount of physical activity in men [17] and that weight bias
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internalization is correlated with exercise avoidance and less exercise [10]. Furthermore, a
qualitative interview study by Lewis et al. [25] indicates that adult men with obesity avoid
exercise in public exercise settings as a result of weight stigma. Yet, in most of the mentioned
studies, physical activity was either not the focus of the interviews, or the studies only included
aminor male sample. Hence, the evidence of these findings is too scarce in order to generalize
the impact of weight stigma on the physical activity behavior of men with obesity.

One potential reason for the absence of clarity may lie in the fact that most relevant studies
relied on simple cross-sectional designs [10, 17, 19]. Under such circumstances, it is difficult
to draw causal inferences from a social phenomenon. Consequently, sound experimental
setups are required which allow a systematic manipulation of obesity-related stigmatizations
and therefore guarantee high internal validity [26]. However, such experimental setups
require instruments to stimulate weight stigma, and such instruments need to be language-
specific and culturally appropriate [27, 28]. Furthermore, in order to examine weight stigma
and physical activity behavior, it would be desirable that parts of induced stigma are physical
activity-related. Since there is no such tool in the German-speaking area, we postulate the need
to develop a suitable instrument for its application in German-speaking countries.

Among the few instruments that have been used in the international weight stigma liter-
ature [29], there are two studies which employed reading tasks. Aubie and Jarry [30] created
social interaction vignettes in which a female protagonist was either treated respectfully or
bullied by two peers because of her weight. Major and colleagues [31] asked participants to
read newspaper articles titled either ‘Lose Weight or Lose Your Job’ or ‘Quit Smoking or Lose
Your Job’. A further project chose a ‘first-hand experience’ in which the researchers prevented
some participants from joining a shopping experiment due to their body shape [32]. Whereas
the two reading studies must be criticized for their poor ecological validity (for a similar crit-
icism, see [33]), the latter could be characterized as unsuited for our research purpose (the
cover story and its included stigma form did not directly relate to physical activity).

The most appropriate method in our specific research context was introduced by Schvey
et al. [34]. The American research group created a 10-min video manipulation in which the
participants were either systematically exposed to clips depicting weight stigmatizations or
to neutral clips. This video treatment has three advantages: First, a media format was chosen
which can vividly transport impressions and emotions through two different sensory (i.e.
visual and auditory) channels [35, 36]. Second, the medium of videos and films contributes
substantially to the presence of weight stigma in our daily life [37]. And third, this setup has
already been successfully implemented in the context of other health behaviors such as snack
consumption or mental stress [15, 16, 34, 36]. Notably, Pearl and colleagues [15] already used
this video manipulation to study its effects on a form of physical activity. The authors inter-
preted the mode in which participants moved to another room (stairs vs. taking the elevator)
as a proxy indicator for spontaneous physical activity but could not find any differences
between both video conditions. However, they only included women in their sample, and the
videos did not focus on physical activity-related stigma [15].

As a consequence of the aforementioned gaps in the literature, two goals of our study
were therefore:

(1) to develop a video tool in German language for the systematic induction of physical
activity-related weight stigma and
(2) to evaluate its appropriateness for men by means of a separate validation experiment.

In contrast to previous instruments, we planned to include video clips related to physical
activity, so it could be specifically used in future experimental designs on physical activity.
However, we did not plan to test the effect of the video on participants’ physical activity
behavioras partofthis study. Our goals were the development ofanew appropriate instrument
and to provide preliminary validation data.
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Material and Methods

Video Development: Ensuring Content and Face Validity
We decided to take some aspects of validity already into consideration in the development phase of the
video. To ensure content validity of the clips, we took the following two steps:

(1) In the run-up to this project, we firstly contacted Dr. Rebecca Puhl and Dr. Mary Himmelstein. As
international experts in the field of weight stigma and owners of the above-mentioned English video,
they granted us access to their material via an internet sharing platform. This provided us with a clear
starting point for selecting similar German videos that portray persons with obesity in a one-sided,
pejorative and stigmatizing manner.

(2) We implemented feedback cycles into the video development stage. The authors A.T. and H.K.T. are
well experienced in the field of weight stigma and functioned as experts. They watched the raw
versions of the videos independently and provided feedback. Where necessary, revisions were done
until consensual approval was achieved.

To address face validity, two adults (one male, one female) who were unfamiliar with this topic (having
no academic background in psychology, sociology, or sports science) watched the video and were asked to
comment on the final versions of the videos.

Video Development: Search and Compilation of Clips

Stigma Video

From 25% of the clips that were included in the English stigma video [34], the author ].C. could obtain
a corresponding digital version in German. In addition, we looked for appropriate documentaries, TV shows,
and internet clips online. The final search, carried out on January 5, 2017, took place on the internet platforms
Google Video, Youtube, and Dailymotion. Since we wanted to focus on physical activity-related content, the
search was based on the following term combination:

German: (Sport* OR Fitness) AND (Stigma* OR Mobbing) AND (Ubergewicht OR Adipositas OR Fett*)

(English Translation: (Exercis* OR fitness) AND (stigma* OR bullying) AND (overweight OR adiposity
OR fat*))

After obtaining digital versions of appropriate clips, we cut the different video tracks and merged them
into a 10-min video by means of a smooth transition function (Corel VideoStudio™ Pro X8; Corel Corporation,
Ottawa ON, Canada). We decided for ecological validity reasons to include depictions of both men and women.
The first video raw version was reviewed by the experts. As a result, video clips which depicted too strong
forms of overt discrimination, such as physical aggression, were removed and replaced. Instead, more
physical activity- and exercise-related stigma clips were added.

After three feedback rounds, the final video was structured into five topic-related parts (table 1): For
the introduction, we had the idea that the participants should be exposed to the notion that obesity has
serious consequences but that it is avoidable (triggering internal attribution [38]). Therefore, an interview
was selected in which a surgeon listed a range of causes for the occurrence of obesity and emphasized the
severity by illustrating its potential consequences (1:02 min). Since we developed the video with a focus on
physical activity, the biggest part of the video consisted of several clips in which persons with obesity were
shown in a stigmatizing manner in physical activity settings (e.g., problems while exercising, or trainer
making negative remarks to a runner with overweight) (4:17 min). In the following sections, the body shape
of individuals with adiposity (2:42 min) and their eating behaviors were addressed (1:55 min). The video
ended with a short section on people with obesity talking about space problems concerning seats (0:38 min).
The final version of the video was demonstrated to the novices who confirmed the stigmatizing potential of
the material.

Neutral Video

The purpose for the control condition was to expose participants to a neutral video without affective
value. We did not restrict our internet search to a certain topic in order to avoid area-specific emotions.
Accordingly, we performed an unstandardized search (no fixed term combination). Table 1 gives an
overview of the clips from the various thematic fields (e.g., information on astronomy, sport, law, anatomy,
or wine storage). Both experts confirmed the affectively neutral character of the developed video and
suggested only one minor modification. Subsequently, the two novices also attested the neutral character
of the video.
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Table 1. Overview of the sources and contents of both video conditions

Content/Source Clip Length
Stigma video (intervention group)
Part 1: Obesity as a Self-Imposed Disease
Interview with A Surgeon 1:02
Part 2: Physical Activity Stigma
The Biggest Looser Teens 0:33
Mike and Molly (1) 0:37
Mike and Molly (2) 0:46
Two and a Half Men 0:20
The Biggest Looser 1:17
Hilf mir! (German scripted reality show) 0:25
Fat For Fun 0:19
Part 3: Eating Behavior Stigma
The Biggest Looser 0:57
Comedy Street (German comedy show) 0:46
Hilf mir! (German scripted reality show) 0:12
Part 4: Physical Appearance
Gesundheit! Aktiv fiir die Gesundheit! (German TV show) 0:21
TV Total (German comedy show) 0:15
The Big Bang Theory 0:40
The Biggest Looser 0:49
Mike and Molly 0:14
Luke! Die Woche und ich (German comedy show) 0:12
Fat For Fun 0:11
Part 5: Troubles with Sitting
Gesundheit! Aktiv fiir die Gesundheit! (German TV show) 0:20
Galileo (German popular science show) 0:04
Zur Sache! Baden Wiirttemberg (German news show) 0:14
Overall 10:34
Neutral video (control group)
Documentary on steam engines 1:30
Tent advertisement 0:25
Documentary on seismography 0:41
Study on griffonia 1:00
Summary of a football match (0:0) 1:29
Advertisement on a vacuum cleaner 0:17
The German constitution 0:49
Documentary on a furnace 0:19
Advertisement on car insurance 0:59
Modes of animal locomotion 1:11
Advertisement on a wine storage system 0:35
The eclipse of the moon 0:46
Overall 10:02

Hypotheses for the Validation Experiment

In the subsequent validation study, four indicators of construct validity were used to assess the appro-
priateness and effectiveness of the video instrument: Similar to the results of Schvey et al. [36], we defined a
successful manipulation by having an impact on two parameters: the participants’ negative affect and their
negative attitudes towards obesity. Accordingly, we hypothesized that persons in the stigma group would
show significantly greater changes (in both measures) throughout the experiment than participants in the
control group, resulting also in higher scores for the intervention group after the treatment (convergent
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validity). On the contrary, the manipulation should have no impact on parameters of depression and stress
over the last month because both are conceptualized as situation-independent and hence more stable
measures. Accordingly, we expected no group differences in the change throughout the experiment and no
group differences at post-test regarding these two parameters (discriminant validity).

Ultimately, we postulated one hypothesis for the assessment of criterion validity based on the assumption
that humans have the basic need to maintain a positive social identity [39]. The exposure to weight stigma
must be interpreted as a situation that undermines the adoption of effective techniques of self-worth
protection [40, 41], thus threatening the social identity of people with overweight and obesity [31, 38].
Consequently, we expected that the more typical representatives of men with obesity (i.e., those with alarger
BMI) would react more sensitively to the stigma video than leaner participants. Accordingly, we assumed a
positive association in the intervention group between the BMI and indicators of negative affect.

Sample and Procedure of the Validation Experiment

We executed a separate experimental study in order to test the video manipulation. Since the video is
primarily intended to be used in future studies on weight stigma and physical activity with adult men, we vali-
dated the developed videos with a male sample. To test for criterion validity, we decided to include male partic-
ipants with both overweight and normal weight. For the experiment, participants were randomly assigned to
one of the two video conditions. Participants’ BMI, which we calculated from self-reported height and weight,
served as a stratification criterion (two strata: overweight/obese if BMI > 25 kg/m? or normal weight if BMI <
25 kg/m?). It was expected that both conditions differ in central validity criteria at least by a pooled standard
deviation of 0.8 (corresponding to a large effect [42]). For the calculation of a minimum sample size, a power
analysis was performed using the software G*Power Version 3.1.9.2 [43]. According to a two-tailed test (power
0.80) for independent samples (t-test), 26 persons were required for each group. Based on these calculations,
we decided to recruit 60 male participants aged between 18 and 55 years. In December 2016, our research team
sent an e-mail to all students and employees of the University of Tiibingen via the university mailing list. In this
e-mail, the Institute of Sports Science invited male adults with normal weight or overweight to join a study on
video perception and memory. Since we could recruit only 15 individuals with overweight by e-mail, additional
efforts were undertaken to specifically reach this target group (distribution of flyers that addressed individuals
with overweight, contact to a self-help group for persons with adiposity). With these recruiting strategies, we
were finally able to acquire the necessary number of study participants.

The 60 recruited participants were on average 28.48 (SD 8.91) years old. Although almost the whole age
range was covered (18-52 years), the overall sample had a right-skewed age distribution (Kolmogorov-
Smirnov test: p < 0.001, skewness 1.26). Younger adults between 20 and 30 years were overrepresented
(63.3%). The mean BMI across both groups was 26.83 (SD 5.78) kg/m?2. Individuals with normal weight had
amean BMI of 22.27 (SD 1.80) kg/m? and individuals with overweight a mean BMI of 31.11 (SD 4.85) kg/m?.
33 participants (55%) were employed, with more than the half of them being employed part-time (n = 18).
75% were enrolled as students.

After signing declarations of consent, the experiment started with paper-pencil-based questionnaires.
Subsequently, a 10-min video was announced. The experiment’s supervisor asked the participants to concen-
trate on the content-related information of the video and indicated that an assessment of the memory capac-
ities would take place afterwards. This deception was necessary to reduce possible reflections on the study’s
real objective. After the video, participants had to fill out questionnaire-based assessments again. Finally, the
experimenter apologized that the memory test had been a deception, handed the participants a compen-
sation of EUR 20.00, and fully debriefed them about the goals of the study.

Instruments

The pre-video questionnaire started with demographics. The participants had to provide information
about their age, educational status, height, weight as well as vocational and student status. In order to test
the success of the manipulation stimulated by the video, we made use of a package of established question-
naires before and after the video sequence (table 2), distributed in the following order:

To operationalize negative affect resulting from the video, first we extracted the NA subscale (10 Items)
of the German version of the Positive and Negative Affect Schedule (PANAS [44]). Within this instrument, the
participants were required to express their current affective state on a 5-point Likert scale (temporal version:
‘at this moment’). Before the video, the Cronbach’s a value for the NA dimension was 0.67. After the video, a
Cronbach’s a of 0.75 could be registered. These scores are satisfactory albeit slightly lower than the scores
in other studies [36, 44]. Second, we administered a self-developed questionnaire that is similar to the
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Table 2. Overview of instruments used for the assessment of construct validity

Construct Aspect of construct Hypothesis Instrument
validity
Negative affect convergent validity IG > CG NA subscale of the Positive and

Negative Affect Schedule [44]
Questionnaire for the Assessment of
Video-Related Reactions (QAVR)

Attitudes against obesity convergent validity IG > CG Short form of the Fat Phobia Scale
[47]
Depression discriminant validity IG=CG Simplified version of the Beck

Depression Inventory [45]

Perceived stress discriminant validity IG=CG Perceived Stress Scale-10 [48]
(in the previous month)

IG = Intervention group (stigma video); CG = control group (neutral video).

instrument used by Schvey et al. [36]. This questionnaire, which will be named ‘Questionnaire for the
Assessment of Video-Related Reactions’ (QAVR) in the following, examined the participants’ immediate reac-
tions directly attributable to the video (after the treatment only). Five questions contained the phrase ‘This
video made me’ in conjunction with the attributes ‘sad’, ‘worried’, ‘ponder’, ‘angry’, and ‘upset’. As an addi-
tional item, the participants had to judge whether a person with overweight may feel unpleasant when he
watches the video. All six questions had to be answered on a 5-point Likert-scale.

To obtain a measure of depressive traits, we used a simplified and unrestricted German version of the
Beck Depression Inventory (BDI-V [45]). Despite its small number of 20 items, this questionnaire has shown
to have high reliability and validity [46]. Each depressive symptom was self-reported on a 5-point Likert
scale. The present analysis revealed a Cronbach’s a of 0.87 at baseline and of 0.85 at post-test.

The 14-item short form of the German Fat Phobia Scale (FPS [47]) quantifies negative attitudes against
individuals with obesity. In the first step, the participants were asked to imagine a 42-year-old woman with
obesity. In the second step, they had to evaluate some further features of this imagined person on a 5-point
scale (between two contrasting adjectives). Recent results have provided initial evidence for the reliability
as well as construct and factorial validity of the instrument [47]. The internal consistency in our question-
naire was a = 0.88 before and o = 0.90 after the video.

The Perceived Stress Scale is a widely accepted self-report scale measuring the amount of perceived
stress during the previous month. Klein and colleagues [48] recently published a short version in German
with 10 items (PSS-10) that have to be answered with values between 0 and 4. Their analysis demonstrated
promising results for construct validity and internal consistency. The scores of internal consistency in this
study were a = 0.86 at baseline and a = 0.82 at post-test.

Data Analysis

Collected data was prepared and analyzed using SPSS Version 24 (IBM, Armonk, NY, USA). Effect size
calculations, especially Cohen’s d, were conducted with G*Power Version 3.1.9.2 [43]. We applied expec-
tation-maximization(ME)-based imputation techniques [49] to counteract missing values (3.3%). Data of all
60 participants entered the analysis.

For the assessment of the success of our manipulation, we performed post-video group comparisons
between both conditions by means of independent t-tests (equal variances) or Welch’s t-tests (unequal vari-
ances) with the effect size Cohen’s d. Variance homogeneity was determined by conducting Levene’s tests.
For the instruments that were applied twice, we additionally ran repeated ANOVAs with the between-
subjects factor video condition (stigma vs. neutral) and the within-subjects factor time (before vs. after the
video). To determine the impact of the manipulation, main attention was paid to the time-group interaction
(effect size n?).
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Table 3. Group characteristics at baseline

Range Stigma video Neutral video t p

(n=30) (n=30)

% %
Student status? 0-1 77 73 0.089° 0.766
Employment status® 0-1 57 53 0.067° 0.795

M SD M SD
Age, years 18-52 27.37 8.16 29.60 9.61 -0.971 0.336
BMI, kg/m? 18.1-43.4  26.70 5.63 26.97 6.01 -0.181 0.857
Education® 1-6 3.50 1.11 3.30 1.02 0.679? 0.497
Attitudes against obesity 22-64 51.47 7.41 48.53 7.96 1.48 0.145
Negative affect 10-22 13.19 2.97 12.77 2.65 0.536 0.564
Depressive symptoms 23-62 39.40 9.44 35.17 8.38 1.83 0.071
Perceived stress 4-30 16.23 5.33 15.80 6.30 0.288 0.775

BMI = Body mass index; M = mean; SD = standard deviation; Independent, two-tailed t-tests between both
conditions.

2The values for both dichotomous variables: 0 - not employed/no student / 1 - employed/student. The
inferential statistics based on a y?-test (thus x? not t-value is indicated).

bThe values for the ordinal education variable: 0 - no qualification / 1 - general school / 2 - secondary
school / 3 - high school / 4 - bachelor’s degree / 5 - master’s degree or diploma level / 6 - PhD level. The
inferential statistics based on a U-Test (thus z not t-value is indicated)

To examine whether the body weight of the individuals had an impact on their perception of the video
material (as potential evidence of criterion validity), we calculated product-moment correlations in the
stigma group between the continuous variable BMI and the indicators of construct validity (main attention
was paid to negative affect, i.e. PANAS and QAVR). Subsequently, we calculated partial correlations to exclude
baseline values as explaining factors again. All p values were set at 0.05.

Results

Baseline Characteristics

The participants who were randomly assigned to both conditions did not differ in any
score or socioeconomic variable at baseline (table 3), suggesting that the random allocation
procedure was successful overall. Only the depression scores were marginally higher in the
intervention group compared to the control group (t(58) = 1.83, p = 0.07).

Standardized Questionnaires (Construct Validity)

Those participants who watched the stigmatizing video reported more negative affect
after the treatment than those who watched the neutral video (t(40.9) = 3.37, p=0.002,d =
1.03). Likewise, persons in the stigma condition showed more negative attitudes towards
obesity after watching the video (t(58) = 3.00, p < 0.004, d = 0.86). In contrast, the manipu-
lation did not trigger significant differences in the amount of perceived stress in the previous
month (t(58) = 0.167, n.s.). Contrary to our expectations, depressive symptoms were more
prominent in the intervention group (t(58) = 2.09, p = 0.042,d = 0.57).
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Table 4. Comparison between both groups after the treatment

Stigma video

Neutral video

Post-video group

Time-group interaction

(n=30) (n=30) comparison (ANOVA)

M SD M SD t p d F p n?
Standardized questionnaires
Attitudes against obesity (FPS) 54.10 7.39 48.40 7.31 3.00 0.004** 0.86 10.1 0.002** 0.153
Negative affect (PANAS) 14.41 4.19 11.57 1.94 3.37 0.002** 1.03 6.42 0.014* 0.103
Depression (BDI-V) 3798 7.85 33.77 7.82 2.09 0.042* 0.57 0.008 0.927 -
Perceived stress (PSS-10) 15.30 5.34 15.04 6.38 0.166 0.868 - 0.116 0.735 -
Questionnaire for the assessment of video-related reaction
The video makes me sad 197 1.19 0.07 0.25 8.56 <0.001** 2.21
The video makes me worried 220 1.19 0.07 0.25 9.63 <0.001** 2.48
The video makes me contemplative 240 1.19 1.03 093 496 <0.001** 1.28
The video makes me angry® 1.20 1.27 0.00 0.00®° 5.17 <0.001** 0.95
The video upsets me? 1.70 1.18 0.00 0.00° 790 <0.001** 1.44
If an overweight person watches the 3.03 0.85 0.73 0091 10.1 <0.001** 2.61

video, he will find it very unpleasant

M = Mean; SD = standard deviation; independent, two-tailed t-tests between both conditions; d = Effect size Cohen’s d; time-

group interaction of the repeated ANOVA; 12 = effect size n?.

*p <0.05*p<0.01.
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2Due to variance restriction in the control group, the calculation of the effect size was based on the SD of the stigma group.

Overall, the time-group interaction analyses confirmed the findings from the post-video
comparison (table 4): There was a significant difference between both groups in the change
of negative affect (F(1,56) = 6.42, p = 0.014,n1* = 0.103) and attitudes against obesity (F(1,56)
=10.1, p = 0.002, 1% = 0.153), but not in the extent to which the participants perceived stress
(F(1,56) = 0.116, n.s.) in the previous month (fig. 1). There was only one exception: no time-
group interaction was registered for depressive symptoms (F(1,56) = 0.008, n.s.). This
suggests that the marginally significant baseline values (reported above) were largely respon-
sible for the group differences after the treatment.

QAVR (Construct Validity)

The QAVR underscored the impact of the video manipulation by specifying its effects on
certain parameters of negative affect (table 4). The feedback revealed that the stigmatizing
video made its viewers considerably sadder (t(31.6) =8.56,p <0.001,d = 2.21), more worried
(t(31.6) =9.63,p < 0.001, d = 2.48), more upset (t(29) = 7.90, p < 0.001, d = 1.44), more angry
(t(29) =5.17,p < 0.001, d = 0.95), and more contemplative (t(58) = 4.96, p < 0.001,d = 1.28)
than the neutral video. In addition, participants stated that individuals with obesity may feel
unpleasant watching such a video (t(58) =10.1, p < 0.001, d = 2.61). While the answers in the
control group were predominantly located in lower regions of the self-developed scale (0-1),
the mean values in the intervention group were primarily in the middle of the scale (1.5-2.5).
Accordingly, the recorded effect sizes were quite large [42].

The Role of Body Weight (Criterion Validity)

Our data (table 5) did not reveal a substantial association between the participants’ BMI
and scores on the FPS (r(28) =-0.336, p = 0.070). The same result was found after controlling
for corresponding pre-video values (r(27) = -0.268, n.s.). Furthermore, the negative affect
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Fig. 1. The time-group interaction for the measures of negative affect and attitudes towards obesity as indi-
cators of construct validity (upper row) as well as for the measures of depression and stress in the last month
as indicators of discriminant validity (lower row).

subscale of the PANAS instrument was not substantially related to a higher BMI (r(28) =
0.350, p =0.058). After partialling out baseline values, this relationship slightly increased and
became statistically significant (r(27) = 0.383, p = 0.040). Among the QAVR questions, the
correlations with the amount of anger (r(28) = 0.479, p = 0.007) and upset (r(28) = 0.371,
p = 0.043) were statistically significant and considerable in magnitude. The participants’ self-
report of being worried (r(28) = 0.294, p = n.s.), contemplative (r(28) =0.273, p=n.s.), or sad
(r(28) = 0.173, p = n.s.) showed no generalizable relationship with the BMI.

Discussion

The results of our validation study strongly indicate the validity of the video tool. An
important reason for these positive results may stem from the way we developed the videos
with expert and novice feedback. Central to assessing the appropriateness of the video-based
stigma manipulation was the successful testing of construct validity in a subsequent experi-
mental study. As hypothesized, the videos caused significant differences in terms of negative
attitudes against overweight and a negative affect after the treatment. Importantly, even the
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Table 5. Correlations between body mass index and the central criteria of construct validity

Stigma video (n = 30)

product-moment partial correlations
correlations (controlled for baseline values)
r P r P
Standardized questionnaires
Attitudes against obesity (FPS) -0.336 0.070 -0.268 0.160
Negative affect (PANAS) 0.350 0.058 0.383* 0.040*
Depression (BDI-V) 0.039 0.836 0.245 0.199
Perceived stress (PSS-10) -0.174 0.357 0.049 0.803
Questionnaire for the assessment of video-related reaction
The video makes me sad 0.173 0.361
The video makes me worried 0.273 0.144
The video makes me contemplative 0.294 0.115
The video makes me angry 0.479 0.007**
The video upset me 0.371 0.043*
If an overweight person watches the 0.087 0.648

video, he will find it very unpleasant

*p < 0.05 **p < 0.01; r = (partial) correlation coefficient.

demands for the effect sizes (d > 0.80) were met for all central variables. The QADC could
specify that the stigma video made the participants sadder, more worried, angry, upset and
contemplative at the same time. Depending on the treatment condition, participants also had
different estimates regarding the extent to which persons with overweight would feel
unpleasant after watching the corresponding video. Our data suggests that the intensity of
the depicted stigmatizations as well as the empathic skills of the participants were sufficient
to transport stigma-related emotions through video clips. Notably, the mean values of this
question differed by more than the half of the whole scale (AM = 2.30, d = 2.61). This must be
interpreted as a strong indicator for the convergent validity of the instrument. Simultane-
ously, the experiment provided evidence for discriminant validity of the video tool: The
parameters of perceived stress in the previous month and depression, which were both
conceived as situation-independent indicators with a certain temporal stability, did not
considerably change.

Furthermore, our data suggests that the BMI could play a pivotal role for the evaluation
of the stigma video. Two out of six indicators of the QAVR reached statistical significance.
Accordingly, it is justifiable to generalize that individuals with a higher BMI felt substantially
more angry and upset as a reaction to the stigma video. As argued in the introduction, this
result can be well explained by Social Identity Theory [38]. However, contrary to our expec-
tations, four indicators were not significantly related to BMI. Resulting from these findings,
we can report only weak evidence for criterion validity of the instrument.

For reasons of ecological validity, we decided to include video clips of both men and
women because most media and video material normally depicts both genders when dealing
with obesity [37]. However, researchers such as Schvey et al. [36] highlighted the importance
of gender-specific contents when it comes to developing a stigma video intervention. It could
thus be presumed that the manipulation would have been even stronger with a male-only
video. Nonetheless, our results strongly indicate the validity of the instrument. This does not
imply that the depicted gender did not matter; rather that the stimulating influence of the
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instrument was strong enough to create the intended effect with men. However, an added
benefit of including both men and women in the videos is that future researcher groups could
test the validity of our instrument with women as well. Against the background of recent calls
for more attention to intersectionality in weight stigma research [50], future studies may also
include women as well as other social categories (e.g. race) in order to compare effects.

An important advantage of the present article is that it supplied detailed information
about the selected video clips. This transparency makes it easier for readers and researchers
to understand the exact nature of the video manipulation. This could also help to develop
similar video-based weight stigma instruments in other languages. We even considered
making the video instrument fully accessible, for example by placing it on an internet platform.
However, we decided against this because of the risks of an improper use. Instead, we will
provide the video material upon mail request.

In contrast to other previous instruments, our video contains a substantial amount of
physical activity-related stigma material. We therefore invite researchers to use our developed
instrument in experimental studies on physical activity with men, a population that has been
widely neglected so far. From our point of view, middle-aged men deserve particular attention
since they show considerably low activity levels [24] and weight stigma has not yet been
analyzed as a causal factor.

Limitations of this Study

First, our recruited sample showed a right-skewed age distribution with a comparably
high educational standard. Another related shortcoming may lie in the fact that we advertised
the study as being conducted by the Institute of Sport Science. Even though we only identified
it as memory test, this could have attracted primarily those individuals who are interested in
exercise and physical activity. Second, we did not include a more objective indicator for
weight stigma. A previous study employed saliva-based cortisol measurements which could
significantly discriminate between the stigma and neutral condition [36]. Another solution
would be to test implicit attitudes. For instance, the Implicit Association Test [51] has already
been successfully used in the context of weight stigma [52, 53] and should be taken into
consideration for future validations. Third, the QDAC was a self-developed and non-validated
instrument. This notwithstanding, we applied it because to our knowledge the existing liter-
ature provides no instrument for the operationalization of the intensity of stigma experi-
enced in concrete situations such as watching a stigma video. Fourth, our male participants
had to report perceptions of a ‘42-year-old woman’ as part of the weight stigma measure
(German Fat Phobia Scale). Although our results suggest that the manipulation worked, it
would have been better to change the vignette to a ‘42-year-old man’. As a result of these limi-
tations, we report the data as pilot validation of the instrument, and thus invite other
researchers to test the instrument for further validity.

Conclusion

The goal of this study was to create a video-based instrument for the experimental manip-
ulation of physical activity-related weight stigma in German language. Content and face
validity was assured by using an expert and novice feedback during the video development
phase. A subsequent experiment provided strong evidence of construct and initial evidence
of criterion validity of the tool. We invite researchers in the German-speaking area to use our
videos for studying the effects of weight stigma on physical activity behavior. For instance, it
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would be an interesting issue to investigate the impact of weight stigma on the amount of
physical activity, quantifiable through participation rates or number of steps, or on the acqui-
sition of sport skills (motor learning). We also invite researchers worldwide to use our
procedure to develop similar instruments in other languages.
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