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Abstract: Beyond being painful, fat stigma might facilitate pernicious consequences; over and above
one’s weight, fat stigma is associated with lesser wellbeing, poorer health, greater all-cause mortality,
and weight gains that perpetuate the weight-stigma cycle. To combat fat stigma effectively requires
an understanding of the perceptual calculus underlying it. Here, we seized upon new work asserting
that importance of a previously overlooked variable in this calculus—fat deposition location (body
shape)—and we examine basic but fundamental open questions about the role of body shape in
fat stigma via two experiments (one pre-registered). We replicate and extend work investigating
how body shape—over and above body size—drives stigma toward women, using a figure set
created specifically to test predictions about the role of body shape as well as size. We asked: (1) Are
findings of greater explicit stigma toward adult women with abdominal (gut) versus gluteofemoral
fat depositions (hips, thighs, buttocks) replicated—and (2) does this same finding hold for implicit
stigma?; (3) Are male targets similarly stigmatized as a function of shape? (4) Do individual difference
factors known to predict anti-fat stigma, e.g., Protestant Work Ethic, play a role here? We examined
these questions by presenting American participants with women and men targets varying in both
body size and shape—assessing participants’ explicit stigma (via self-report) and implicit stigma
(via the Attitude Misattribution Procedure; AMP). We replicated the pattern that explicit fat stigma
toward women is shape-sensitive and extend that to implicit stigma—finding, for example, that,
of two women with the same exact heights and higher weights, the woman with abdominal fat
deposition is more stigmatized than the woman with gluteofemoral fat deposition. We found no
consistent results regarding the role of body shape in driving fat stigma toward men. We also found
that some individual difference factors predicting anti-fat stigma were also attuned to body shape as
well as body size. The results underscore the importance of integrating body shape into future work
on fat stigma (toward women).

Keywords: stigma; prejudice; fat stigma; obesity /overweight; body shape

1. The Role of Women’s and Men’s Body Shapes in Explicit and Implicit Fat Stigma

Fat stigma is pervasive, painful, yet remains comparatively more socially acceptable
than most other stigmas. Related, in this work, we endeavor to use language that fosters
scientific clarity and is also compassionate, but we also note that what is considered
compassionate is both currently debated among researchers and activists, e.g., using
“with obesity” may be considered best practice or considered medicalizing; see and may
change in the future. Worldwide, approximately half a billion people with what we will
often call “higher weights” are likely to face its negative effects. For example, heavier
daughters receive less support for school from their parents, heavier patients receive
poorer treatment from their doctors, and heavier people receive diminished economic
opportunities from their employers [1-9]. Moreover, regardless of one’s weight, fat stigma
itself is linked to negative outcomes, including lowered psychological wellbeing, greater
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all-cause mortality, and, insidiously, weight gain, e.g., via increased eating, production of
obesenogenic hormones, that perpetuate the weight-stigma cycle [8,10-15]. These myriad
harms have motivated researchers to create an international consensus statement that calls
for the end of fat stigma [16].

To combat fat stigma, however, we must understand the perceptual calculus that
produces it. Here, we seize upon new work that asserts that importance of a previously
overlooked variable critical to this calculus—fat deposition location—and address basic,
fundamental but open questions about the role of body shape in fat stigma [17].

2. What We Know about the Role of Shape in Fat Stigma

For decades, most social psychological work on fat stigma has focused, understandably,
on the role of fat amount (body size) in driving fat stigma. Across target gender, ethnicity,
age, and society, social perceivers stigmatize heavier targets more [14]. These robust
findings seem to have given rise to some implicit theoretical assumptions—that, in the
eyes of social perceivers, all fat is equally “bad”, and more fat is always “worse” (for
reviews, see [18]. Nevertheless, new work reveals that, at least for women, body shape is
an important driver of fat stigma.

Integrating research in evolutionary anthropology and biomedicine, Krems and Neu-
berg [17] made and supported straightforward predictions about the role of body size
and shape in fat stigma toward women. In brief, fat located on the gut is associated with
the negative outcomes people commonly think about when they think about “obesity”,
e.g., Type 2 diabetes, cardiovascular issues [19], and thus social perceivers view this fat
deposition pattern particularly negatively. By contrast, across cultures, women with lower
waist-to-hip ratios (i.e., less abdominal and more gluteofemoral fat) are viewed as more sex-
ually and romantically attractive [20,21], suggesting that even higher-weight women with
fat deposition might be somewhat buffered from fat stigma and possibly even preferred to
“healthy-weight” or “underweight” women in some instances. Krems and Neuberg [17]
found that, across nations, people tended to stigmatize women with “overweight” or “obe-
sity” and fat primarily in their hips and thighs (gluteofemoral fat) less than same-weight
women with their fat primarily in the gut area (abdominal fat). Further, people also tended
to stigmatize women less when they had obesity and gluteofemoral fat than when they
had overweight with abdominal fat. Taken together, those findings not only pointed out
the critical importance of integrating body shape for understanding fat stigma, but also
challenged some implicit theoretical assumptions in existing work—that social perceivers
view all fat as equally bad and always view more fat as worse.

3. What Remains Unknown about the Role of Shape in Fat Stigma

Because body shape has been largely overlooked in existing research, several funda-
mental questions about its role in fat stigma remain open. Here, in addition to attempting
to replicate the findings described above, we test several of these questions in two well-
powered studies with U.S. participants (one preregistered).

Fat Stigma, Body Shape, and Men

Predictions about the role of fat deposition location in fat stigma toward men are
less straightforward than those for women. On one hand, there is no reason to suspect
that negative views of abdominal fat would be unique to women targets, implying that
people might strongly stigmatize higher-weight men with abdominal fat. On the other
hand, some work has found that men with “extra” abdominal fat are sometimes viewed
favorably—specifically, as better parents [22]. Additionally, when men gain weight, they
are unlikely to distribute it gluteofemorally; such a fat deposition pattern is associated with
women and female hormones. Thus, the sex/gender-atypicality of being a higher-weight
man with gluteofemoral fat might evoke greater stigmatization. We investigate (1) the role
of men’s body size in explicit and implicit stigma directed toward them.
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We also (2) explore the role of body shape in implicit fat stigma. Work exploring this
has tended to focus on explicit fat stigma. But especially in the last decades, a growing
number of researchers have used paradigms such as the Implicit Association Test (IAT, [23])
or the Attitude Misattribution Procedure (AMP; [24]) to explore implicit fat stigma [25-31].

Explicit and implicit stigma are conceptually distinct [32,33]. Most notably, explicit
stigma is considered consciously acknowledged, and it is thus aptly measured via self-
report. (We use self-report measures here.) By contrast, implicit stigma is thought to reflect
evaluations that people are unable or unwilling to explicitly report, e.g., that participants
are not conscious of, and it thus requires performance-based measures to assess, such as
the IAT or AMP. We use the AMP here and describe that procedure in detail below.

Additionally, explicit attitudes may reflect internalization of wider sociocultural atti-
tudes, whereas implicit attitudes may reflect exposure to those attitudes [34]. For example,
both dieters and non-dieters implicitly stigmatized fatness, but dieters, who presumably
more strongly internalized anti-fat attitudes, engaged in more explicit stigmatization [33].
Notably, researchers sometimes find little or no association among explicit and implicit
measures of stigma [35-37]. For example, Teachman and Brownell (2001) [32] found that
health professionals specializing in the treatment of people with heavy weight did not
report explicit fat stigma, but nevertheless revealed their biases via implicit measures [30].
Yet other researchers have found significant associations between explicit and implicit
stigma [38]. Furthermore, some work has specifically found positive relationships between
explicit and implicit fat stigma [25-29], such that people more strongly stigmatized targets
with higher weights or Body Mass Indices (BMIs)—both explicitly and implicitly.

To the best of our knowledge, however, no work has yet explored whether implicit
fat stigma is sensitive to women’s (or men’s) body shapes as well as sizes. Here, we use
the AMP to investigate whether implicit stigma follows the same shape-sensitive pattern
of explicit fat stigma in previous work—that, for example, two women targets that are
overweight are differently stigmatized when one has fat primarily in her abdomen and the
other in her hips and thighs.

We also explore (3) several individual difference measures known to be associated
with anti-fat attitudes: (a) Perceived Vulnerability to Disease (PVD [39]), which is positively
associated with fat stigma, and (b) the Three Domain Disgust Scale (TDDS [40,41]), which
tracks sensitivity to pathogen, sexual, and moral disgust, with pathogen disgust linked
to increased weight bias. In past work, people scoring more highly on these dimensions
also reported greater fat stigma toward targets with increasing weights or BMIs. However,
figural targets used in past work have not varied in body shape as well as size. To the
extent that, in the eyes of social perceivers, abdominal fat is more strongly associatedwith
pathogens or poor-health [19,42]—whether consciously or not—then people higher in PVD
and pathogen disgust should hold greater fat stigma toward targets with abdominal fat.
We also assess (c) the Protestant Work Ethic (PWE), captured by the notion that ‘anyone
who works hard can succeed,” and which is positively associated with fat stigma [3,42]; and
(d) participant Body Mass Index (BMI). With respect to the BMI, some evidence suggests
that, unlike members of some other stigmatized groups, higher BMI people can also hold
strong anti-fat attitudes [3,43-46]. However, robust research—which also included more
people representing a higher range of BMIs—found that, whereas people of all BMIs held
significant anti-fat bias, anti-fat bias was attenuated among participants with increasing
BMIs [29]. We tested the extent to which these measures were correlated with stigma
toward targets varying in body size and shape.

4. Open Practices

The data and the preregistration plan are available on the Open Science Framework
(OSF) [47]. The BODSS Figure set is also available on the OSF [48].
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5. Studies 1 and 2
5.1. Method
5.1.1. Study 1 Participants

One hundred and ninety-five participants were recruited to the study “Person Percep-
tion” on Amazon Mechanical Turk (MTurk) via TurkPrime in exchange for a small monetary
compensation. Exclusion criteria primarily consisted of AMP-related concerns [24,49-53]:
participants (n = 23) with an average reaction time (RT) less than 200 milliseconds (ms) were
immediately excluded. Additionally, because the AMP requires that participants evaluate
Chinese characters (as part of a distractor task), participants (n = 10) who indicated an
ability to read Chinese were excluded, as were those reporting that they did not follow
instructions. Lastly, we excluded two participants because they had an average RT +/— 3
SDs above the sample mean (M = 902.18, SD = 407.87).

This resulted in a final sample of 160 participants (81 females, 77 males, 2 non-
binary /other; Mage = 36.61, SD = 10.59) completing focal outcome measures. This yields
0.80 power to detect small focal effects (f = 0.07) with 0.5 correlation among repeated mea-
sures and 0.95 non-sphericity correction. No additional data were collected after analyses,
and all measures are reported. All Study 1 and Study 2 data were collected in 2018 and 2019.

5.1.2. Study 2 Participants

Two hundred and twenty undergraduates from a large Southern university partic-
ipated for a partial course credit. As in Study 1, participants were excluded if they had
an average RT +/— 3 SDs above the sample mean (n = 3; M = 1102.33, SD = 327.37),
indicated an ability to read Chinese (n = 4), and/or if they indicated that they did not
follow instructions (n = 38). This resulted in a final sample of 169 participants (98 females,
77 males; Mage = 19.42, SD = 2.48) completing focal outcomes measures. This final sample
size slightly exceeded the 156 participants recommended by an a priori power analysis
(G*Power) to detect our interactions of interest, based on 0.80 power to detect small effects
(7%p = 0.02) assuming 0.2 correlation between measures. A sensitivity analysis conducted
yielded 0.80 power (a = 0.05) to detect small focal effects (f = 0.09) with a 0.95 non-sphericity
correction. No additional data were collected after analyses, and all measures are reported.

5.2. Procedure

Informed consent was obtained from all subjects involved in the study. Similar
procedures were used in both Studies 1 and 2.

For Study 1, all procedures were conducted using the web-version of Inquisit 5.0
software (Millisecond Software, 2017). After consenting to the study, participants completed
the AMP to assess implicit fat stigma toward female targets. The AMP is described in detail
below. Immediately following the AMP, participants were given an initial demographics
questionnaire asking about their age, sex, sexual orientation, relationship status, and AMP-
related manipulation checks. Next, participants completed an explicit measure of fat stigma.
Participants then completed individual difference measures, supplied their weights (in
pounds) and heights (in feet and inches) to calculate BMI, and were then asked to select the
target that best resembled their own body shape from a range of male or female targets
from the BODy Size and Shape (BODSS) figure set [48], described in detail below.

Study 2 differed in that the AMP was conducted using the lab-based version of Inquisit
5.0 and used both female and male targets. After the AMP was completed, a research
assistant opened a Qualtrics survey link for the participant to complete the remainder of
the study, following Study 1.

5.3. Materials

Stimuli. To assess how both body fat amount (body size) and fat deposition location
(body shape) affect stigma, we used the BODy Size and Shape (BODSS) figure set [17].
The BODSS is a newer figure set containing male and female targets varying in life stage
(i.e., age). These line-drawn, forward-facing figures depict, for example, men and women
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roughly at the peaks of their reproductive careers (who look to be ~18-28) as well as
men and women likely to be engaged in parenting (who look to be ~30—40). For each
sex-age tranche, e.g., reproductively- or parenting-aged men or women, there are several
figures that vary not only in body size—underweight, “healthy”- or “average”-weight,
overweight, and obese—but, importantly, that vary in body shape as well. That is, the
higher-weight figures have systematically varying fat deposition location. Specifically, each
sex-age tranche of the BODSS contains two “overweight” targets depicted as being the same
BMIs but that have fat concentrated in either abdominal (gut) region or the gluteofemoral
(hips and thighs) region. Three obese figures again have the same BMIs but have variously
abdominal, gluteofemoral, and global (fat in both places) depositions. See Figure 1 for an
example. Following past work, we used the reproductively-aged (~18-year-old) female
and male figures. However, following best practices related to the AMP, we additionally
used the parenting-aged (~35-year-old) female and male targets to increase the number of
targets. The use of reproductively- and parenting-aged targets was simply to increase the
number of trials.
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Figure 1. Example stimuli from the BODSS figure set, with the top row depicting four adult
(“reproductively-aged”) women targets: underweight, average-weight, overweight-gluteofemoral,
overweight-abdominal. In the present studies, figure faces and/or faces-and-chests were blacked
out (i.e., covered by square black boxes) to focus participants on the bodies. Respective examples are
given in the bottom row.

Explicit Fat Stigma. In Study 1, participants viewed and responded to five female
targets (healthy-weight, overweight targets with gluteofemoral and abdominal fat, and
obese targets with gluteofemoral and abdominal fat) with the face and chest obscured, and
the same targets with only the face obscured. In work assessing fat stigma as a function
of target size and shape, Krems and Neuberg [17] used the BODSS figures with the faces
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blacked out to focus participants on the bodies. Thus, other features of the target’s body,
e.g., the presence/absence and type of breasts, may have influenced fat stigma ratings.
Here, we extend this work by examining explicit stigma toward targets that either had only
the face obscured (as in previous work) or targets with both the face and chest obscured.
If we found the same patterns of results with either depiction mode, this would suggest
that fat stigma ratings were not strongly calibrated to the targets’ chests, but rather to their
abdominal versus gluteofemoral fat, as expected. We largely found this expected pattern,
and report this in detail in the Supplementary Material available online, and we discuss
these results briefly in the Discussion. Within each type (chest and face obscured, face
obscured), the presentation order of the individual targets was randomized.

In Study 2, participants viewed all seven reproductively-aged female targets—the
previous five, and (a) an “underweight” female target and (b) a globally “obese” female
target—and all seven reproductively-aged male targets. As in Study 1, participants rated
targets with both the face and chest obscured, followed by the targets with only the face
obscured. Whether the participants first saw female or male targets was randomized.

In both Studies 1 and 2, consistent with previous work [17], participants indicated how
positive and negative they felt toward each target using a 1 (not at all) to 7 (very) Likert-type
scale, one for positive, one for negative feelings, respectively. Participants were instructed:
“Below, you will see a 26-year-old (female/male). Please rate how (positively /negatively)
you feel about this person”. We used 26-year-old” as a description because (a) that is
consistent with past work [17], which we attempted to replicate here, and (b) the AMP calls
for use of more figures than exist in any one sex-age tranche, thus, we were forced to use
both those figures seemingly 18-28 years old and those 3040 years old. Luckily, the ages
of these particular targets might be especially cued by their facial rather than body features,
which means that participants can plausibly view all such targets as being about 26 years of
age. We calculated an explicit stigma rating toward each target by subtracting the negative
rating from the positive rating, such that ratings of zero indicate neutrality toward targets,
higher scores indicate more favorable feelings toward targets, and lower scores indicate
greater stigmatization of targets.

Implicit Fat Stigma. We used the AMP to measure implicit fat stigma toward targets.
In general, the AMP is an indirect measure of affect, which capitalizes on principles of
misattribution [54]. In a standard AMP task, participants are presented a prime image, e.g.,
a target of experimental interest, and then that prime image is immediately followed by
a Chinese pictograph. Participants are instructed to ignore the prime image and to then
rate the pleasantness of the pictograph. Although the pictographs should be relatively
ambiguous and non-valenced to American participants, past work has found that the affect
towards the prime image tends to be misattributed to that Chinese pictograph. Thus, it
measures implicit stigma by capturing affect toward a prime image that is misattributed to
a neutral target image.

In Study 1, participants rated the same five reproductively-aged female targets as
from the explicit task (with only faces obscured), as well as parenting-aged (~35 years-old)
versions of the same five figure types (with only faces obscured). Again, these additional
targets were included in the AMP to increase the number of stimuli, following best prac-
tices [50,51]. Each target was presented four times and was randomly paired with a unique
Chinese pictograph, resulting in 40 experimental trials.

In Study 2, we used all seven female and all seven male targets—both seven reproduc-
tively-aged and seven parenting-aged—all with only faces obscured. As in Study 1, each
target image was presented four times and was randomly paired with a unique Chinese
pictograph, resulting in 112 experimental trials. The AMP trials for female and male trials
were done separately, and the order was counterbalanced.

Prior to completing the experimental trials, participants were given instructions that
explained the AMP procedure and completed 10 practice trials. Participants were then
shown the instructions for the task once again before proceeding. Participants were in-
structed to make their responses as quickly and accurately as possible. The entire procedure
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was displayed on a black screen with white text. Following common AMP procedures [24],
for a single trial, a cue (+) was presented at the center of the screen for 150 ms, followed by
a randomly selected target (prime) image for 75 ms, followed by blank screen for 125 ms,
followed by a Chinese pictograph for 100 ms, followed by a visual mask (i.e., black and
white “static”) with instructions to rate the Chinese pictograph as “unpleasant” or “pleas-
ant” using the “E” and “1” keys, respectively. The visual mask remained on the screen until
a response was made, and following a response, the next trial began.

For each AMP trial, a response of “unpleasant” was scored as 0, and a response
of “pleasant” was scored as 1 [24]. A proportion score for the number of “pleasant”
responses was then calculated separately for each type of target, e.g., healthy-weight
reproductive-aged female, overweight-gluteofemoral reproductive-aged female, with lower
scores indicating greater implicit fat stigma.

Individual Differences Linked to Fat Stigma. Participants completed three individ-
ual difference scales, each positively correlated with anti-fat attitudes [3,41,55-57]: (1) the
15-item Perceived Vulnerability to Disease scale (PVD) assessed chronic concerns about
the acquisition and transmission of pathogens [55]. It contains two subscales that measure
one’s perceived infectability («x = 0.87; e.g., “In general, I am very susceptible to colds, flu
and other infectious diseases”) and aversion to germs (x = 0.69; e.g., “It really bothers me
when people sneeze without covering their mouths”). Responses were made using a 1
(Strongly disagree) to 5 (Strongly agree) Likert-type scale.

(2) The 21-item Three Domain Disgust Scale (TDDS) measured sensitivity to three
types of disgust (each containing seven items) [57]. The domains of disgust were pathogen
(e = 0.76; e.g., “Sitting next to someone who has red sores on their arm”), sexual (« = 0.85;
e.g., “Watching a pornographic video”), and moral (« = 0.85; e.g., “Deceiving a friend”),
and were all rated using a 0 (Not at all disgusting) to 6 (Extremely disgusting) Likert-type
scale.

Lastly, (3) the 19-item Protestant Work Ethic scale (&« = 0.74; PWE) measured the extent
to which participants value hard work and self-determination, e.g., “A distaste for hard
work usually reflects a weakness of character” [3]. Responses were made using a —3 (I
disagree strongly) to +3 (I agree strongly) scale.

In both studies, we also asked participants to provide their weight (in pounds) and
height (in both feet and inches) to calculate their BMI.

Additional variables. We additionally assessed a number of exploratory individual
difference variables (participant ecological circumstances, sociosexuality, age at puberty)
not germane to focal hypotheses and not examined here. Additionally, participants identi-
fied one of the seven (male or female) target images that best resembled their own body
size and shape; because we did not use these categorical responses in analyses, we do not
describe this novel body/size shape scale further here.

6. Results
6.1. Does Shape Influence Fat Stigma toward Women?

Explicit Stigma. Yes; we largely replicated the pattern of work found in previous
research [17]. Table 1 displays the means, standard deviations, and 95% confidence intervals
for all explicit stigma analyses in Studies 1 and 2. Table 2 displays the omnibus effects the
research questions focusing on how target shape and depiction affects explicit and implicit
stigma in Studies 1 and 2.
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Table 1. Means (SDs) and 95% Confidence Intervals (CI) for Explicit Stigma Toward Female and Male Targets by Target View (Studies 1 and 2).

Study 1 (U.S. Adults)

Study 2 (U.S. Undergraduates)

Female Targets Female Targets Male Targets
Figure Size/Shape Face + Chest Face-Only Average Face + Chest Face-Only Average Face + Chest Face-Only Average
. ] ] ] 1.83 (2.40) ~1.50 (3.01) 0.16 (2.29) 1.40 (2.64) —0.86 (3.23) 0.27 (2.57)
Underweight [1.46,2.19] [-1.96, —1.04]  [-0.19,0.51] [1.00, 1.81] [-1.36, —0.37]  [—0.12, 0.66]
Healthv-weioht 3.09 (2.13) 3.34 (2.17) 3.22 (1.96) 2.93 (2.15) 3.48 (2.07) 3.21 (1.90) 2.71 (2.18) 3.32 (2.02) 3.02 (1.84)
y-welg [2.76,3.43] [3.00, 3.68] [2.91,3.53] [2.61,3.26] [3.16, 3.79] [2.92, 3.50] [2.38, 3.05] [3.01, 3.63] [2.74, 3.30]
Overweight 1.02 (2.12) 0.72 (2.13) 0.87 (1.99) 0.88 (1.97) 0.50 (1.96) 0.69 (1.80) 0.59 (2.05) —0.18 (2.16) 0.21 (1.92)
(aggregated) [0.69, 1.35] [0.39, 1.06] [0.56, 1.18] [0.58, 1.18] [0.20, 0.80] [0.41, 0.97] [0.27, 0.90] [—0.51,0.15] [—0.09, 0.50]
. . 0.11 (2.48) —0.39 (2.64) ] —0.29 (2.43) —0.89 (2.56) ] 0.30 (2.48) 0.06 (2.58) ]
Overweight with ABfat 57 6501 [-0.80,0.02] [-0.66,0.08]  [~1.28, —0.50] [-0.08,0.68]  [-0.33,0.45]
. . 1.93 (2.41) 1.83 (2.42) ) 2.05 (2.20) 1.90 (2.18) ] 0.88 (2.37) —0.41 (2.51) ]
Overweight with GF fat ) 55" 5 [1.45,2.21] [1.72,2.39] [1.57,2.23] [051,124]  [—0.79, —0.03]
Obese (aggregated) —0.51 (2.74) —1.07 (2.73) —0.79 (2.62) —1.05 (2.40) —1.72 (2.48) —1.39 (2.33) —1.53 (2.63) —2.44 (2.76) —1.98 (2.58)
881¢8 [-0.94, —0.08] [-150, —0.64] [-1.20,—0.38] [-142,—0.69] [-2.09,—134] [-174,-1.03] [-1.93,—1.13] [-2.86,—2.02] [-2.38, —1.59]
. —1.34 (2.98) —2.44 (3.12) ) —1.87 (2.86) —2.87 (2.87) ) ~1.52(2.87) —2.76 (2.97) ]
Obese with AB fat [~1.80, —0.87]  [~2.93, —1.95] [-231,—1.43] [-3.31, —2.44] [-1.96, —1.09]  [-3.22, —2.31]
. 0.31 (2.89) 0.30 (2.94) ) 0.33 (2.49) 0.19 (2.60) ] —1.40 (2.90) —2.21 (2.98) ]
Obese with GF fat [—0.14, 0.76] [—0.16, 0.76] [—0.05, 0.71] [—0.21, 0.58] [—1.84, —0.96]  [—2.66, —1.75]
. ] ) ] —1.64 (2.97) —2.49 (2.93) ] —1.67 (2.84) —2.34 (3.00) ]
Obese with global fat [-210,—1.19]  [-2.94, —2.04] [-210,—124]  [-2.80, —1.88]

Note. The “Average” category columns refer to the average of the target views where the face and chest are obscured and only the face is obscured. AB = abdominal; GF = gluteofemoral.
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Table 2. F-statistics for all analyses.

Study 1 (U.S. Adults) Study 2 (U.S. Undergraduates)

Female Targets

Female Targets

Male Targets

Explicit Stigma
When aggregating over target
shape, are higher-weight
targets more explicitly
stigmatized?

When aggregating over target
shape, does target depiction
influence explicit fat stigma

toward women/men?

When aggregating over target
shape, does target depiction

interact with shape to
influence explicit fat stigma
toward women/men?

Does shape influence explicit

fat stigma toward
women/men?

Does the target depiction (face

and chest v. face only)
influence explicit fat stigma

F(1.23,196.00) = 211.15,
p <0.001, 2, = 0.570

F(1,159) = 5.84,p = 0.017,
n?p =0.035

F(1.77,280.67) = 11.78,
p <0.001, 2, = 0.069

F(2.12,337.29) = 188.50,
p <0.001, 2, = 0.542

F(1,159) = 11.44, p < 0.001,
n?p = 0.067

F(2.20, 367.55) = 194.18,
p <0.001, 2, = 0.538

F(1,167) = 118.46, p < 0.001,
n?p = 0415

F(2.14, 356.68) = 125.42,
p <0.001, 72, = 0.429

F(3.01,500.21) = 214.67,
p <0.001, 2, = 0.564

F(1, 166) = 95.86, p < 0.001,
n?p = 0.366

F(2.24,373.42) = 187.92,
p <0.001, 2, = 0.529

F(1,167) = 83.07, p < 0.001,
n?p =0.332

F(2.48, 413.86) = 57.65,
p <0.001, 42, = 0.257

F(3.20, 535.04) = 165.21,
p <0.001, 2, = 0.497

F(1,167) = 94.00, p < 0.001,
n?p = 0.360

toward women/men?
Does the target depiction (face
and chest v. face only) interact
with shape to influence
explicit fat stigma toward
women/men?
Implicit Stigma
When aggregating over target
shape, are higher-weight
targets more implicitly
stigmatized?
Does shape influence implicit
fat stigma toward
women/men?

F(3.69, 586.41) = 14.24,
p <0.001, 2, = 0.082

F(4.97, 825.30) = 58.19,
p <0.001, 2, = 0.260

F(5.37,895.92) = 27.87,
p <0.001, 7, = 0.143

F(1.59,252.91) = 46.40,
p <0.001, 42, = 0.226

F(2.04, 342.06) = 63.39,
p <0.001, %, = 0.274

F(1.69, 283.24) = 70.64,
p <0.001, 72, = 0.296

F(2.92, 464.75) = 43.05,
p <0.001, %, = 0.213

F(3.24, 543.64) = 58.05,
p <0.001, 2, = 0.257

F(2.48, 416.64) = 63.27,
p <0.001, 2, = 0.274

Note. All values are based on Greenhouse-Geisser adjustments.

Women with Gluteofemoral Fat Are Buffered from Fat Stigma (Versus Same-BMI
Women with Other Shapes). First, regardless of whether the target face or face and chest
were obscured, both overweight and obese targets with gluteofemoral fat were buffered
from stigma compared to the same-BMI females with abdominal (or global) fat depositions,
replicating and extending past work [17]. See Figures 2 and 3.

In Study 1, when the targets had faces and chests obscured, overweight targets
with gluteofemoral fat were less stigmatized than overweight targets with abdominal
fat (p < 0.001, d = 0.75), and when the targets had only the faces obscured, overweight tar-
gets with gluteofemoral fat were less stigmatized than overweight targets with abdominal
fat (p < 0.001, d = 0.82). When obese targets had both faces and chests obscured, those with
gluteofemoral fat were more stigmatized than those with abdominal fat (p < 0.001, d = 0.80).
When obese targets had only the faces obscured, those with gluteofemoral fat were also
less stigmatized than those with abdominal fat (p < 0.001, d = 1.04).

This was replicated in Study 2. When the targets had faces and chests obscured,
overweight targets with gluteofemoral fat were less stigmatized than overweight targets
with abdominal fat (p < 0.001, d = 0.97), and with only faces obscured, overweight targets
with gluteofemoral fat were less stigmatized than overweight targets with abdominal fat
(p < 0.001, d = 1.05). When obese targets had faces and chests obscured, targets with
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gluteofemoral fat were less stigmatized than both globally obese targets and targets with
abdominal fat (pglobal < 0.001, d = 0.74; pabdominal < 0.001, d = 0.89). There was not a
significant difference in stigma toward obese targets with global or abdominal fat (p = 0.154,
d =0.11). Similarly, when targets had only the faces obscured, targets with gluteofemoral fat
were less stigmatized than globally obese targets (p < 0.001, d = 1.01), or obese targets with
abdominal fat (p < 0.001, d = 1.18). Targets with abdominal fat were also more stigmatized
than obese targets with global fat (p < 0.001, d = 0.29). This suggests that the presentation
mode of figures (face-only v. face and chests obscured) may not be a hugely important
factor in shaping fat stigma, and that fat deposition location is a robust, significant factor in
the perceptual calculus of fat stigma.

(a) Explicit Stigma Toward Female Targets (Study 1)

m Face+Chest Obscured OFace Obscured

Healthy-weight Overweight Abdominal Overweight Obese Abdominal Obese Gluteofemoral
Gluteofemoral

(b) Explicit Stigma Toward Female Targets (Study 2)

m Face+Chest Obscured OFace Obscured

g

HH

Underweight  Healthy-weight ~ Overweight Overweight Obese Obese Global
Abdominal Gluteofemoral Abdominal Gluteofemoral

Figure 2. Explicit fat stigma ratings toward female targets in (a) Study 1 and (b) Study 2. Error bars
represent standard error. Note that lower numbers indicate more negative attitudes—or greater
stigma—toward targets.
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Explicit Stigma Toward Male Targets

m Face+Chest Obscured OFace Obscured

HH

Underweight

Healthy-weight ~ Overweight Overweight Obese Obese Global
Abdominal Gluteofemoral Abdominal Gluteofemoral

Figure 3. Explicit fat stigma ratings toward male targets in Study 2. Error bars represent standard
error. Note that lower numbers indicate more negative attitudes—or greater stigma—toward targets.

Women Are Sometimes Stigmatized Less at Objectively Higher Weights. A second
finding in previous work on fat stigma underscoring the importance of body shape is that
people tended to stigmatize women less when they were obese with gluteofemoral fat than
overweight with abdominal fat [17]. In Study 1, stigma did not significantly differ for this
comparison when targets had faces and chests obscured (p = 0.274, d = 0.09), but did when
targets had only the faces obscured; overweight targets with abdominal fat were more
stigmatized than obese targets with gluteofemoral fat (p < 0.001, d = 0.30). In Study 2, we
found this same pattern whether targets had faces and chests obscured (p < 0.001, d = 0.28)
or only the faces obscured (p < 0.001, d = 0.50).

In Study 2, we replicated a third finding from previous work—that people tend
to stigmatize the underweight figure more relative to the healthy-weight figure, again
countering the notion that more fat is always more stigmatized [17]. When the targets
had faces and chests obscured, underweight (versus healthy-weight) targets were more
stigmatized (p < 0.001, d = 0.43), and this was replicated when targets had only the faces
obscured (p < 0.001, d = 1.39).

Implicit stigma. We largely replicated the pattern of findings for explicit stigma
toward women. Recall that all figures used in the implicit stigma task had only faces
obscured. Table 3 displays the means, standard deviations, and 95% confidence intervals for
all implicit stigma analyses in Studies 1 and 2. First, we replicated the finding that women
are stigmatized less when carrying gluteofemoral versus abdominal fat, underscoring the
importance of shape in understanding fat stigma, see Figure 4.

Women with Gluteofemoral Fat Are Buffered from Fat Stigma (Versus Same-BMI
Women with Other Shapes). In Study 1, overweight targets with gluteofemoral fat were
less stigmatized than overweight targets with abdominal fat (p < 0.001, d = 0.61), and obese
targets with gluteofemoral fat were less stigmatized than obese targets with abdominal fat
(p <0.001, d = 0.36).

Similarly, in Study 2, overweight targets with gluteofemoral fat were less stigmatized
than overweight targets with abdominal fat (p < 0.001, d = 0.60), and obese targets with
gluteofemoral fat were less stigmatized than obese targets with abdominal fat (p < 0.001,
d = 0.44) or global obesity (p < 0.001, d = 0.38). Globally obese targets did not differ from
obese targets with abdominal fat (p = 0.771 d = 0.02).
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AMP Scores (Stigma Ratings)

AMP Scores (Stigma Ratings)

(@) Implicit Stigma Toward Female Targets (Study 1)

0.9

0.8

Healthy-weight Overweight Abdominal Overweight Obese Abdominal  Obese Gluteofemoral
Gluteofemoral

(b) Implicit Stigma Toward Female Targets (Study 2)

0.9

Underweight Healthy-weight ~ Overweight Overweight Obese Obese Global
Abdominal Gluteofemoral Abdominal Gluteofemoral

Figure 4. Implicit fat stigma ratings toward female targets in (a) Study 1 and (b) Study 2. Error bars
represent standard error. Note that lower numbers indicate more negative attitudes—or greater
stigma—toward targets.

Women Are Sometimes Stigmatized Less at Objectively Higher Weights. We again
found that people tend to stigmatize women less—but here, implicitly—when they are
obese with gluteofemoral fat then overweight with abdominal fat than, both in Study 1
(p =0.046, d = 0.23) and in Study 2 (p = 0.001, d = 0.25).

In Study 2, we included an underweight figure and found that people tend to stig-
matize the underweight figure relative to the healthy-weight figure (p < 0.001, d = 0.35),
replicating our findings with explicit stigma.
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Table 3. Means (SDs) and 95% Confidence Intervals (CI) for Implicit Stigma Toward Female and Male
Targets by Target View (Studies 1 and 2).

Study 1 (U.S. Adults) Study 2 (U.S. Undergraduates)

Female Targets Female Targets Male Targets

Figure Size/Shape M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI
Underweight - 0.64 (0.27) [0.59, 0.68] 0.68 (0.27) [0.64, 0.72]
Healthy-weight 0.69 (0.23) [0.65, 0.72] 0.73 (0.24) [0.70, 0.77] 0.73 (0.25) [0.69, 0.76]
Overweight (aggregated) 0.55 (0.20) [0.52, 0.59] 0.53 (0.22) [0.49, 0.56] 0.51 (0.26) [0.47, 0.55]
Overweight with AB fat 0.46 (0.26) [0.42, 0.51] 0.42 (0.31) [0.37, 0.46] 0.47 (0.30) [0.43, 0.52]
Overweight with GF fat 0.65 (0.64) [0.61, 0.68] 0.64 (0.26) [0.60, 0.68] 0.54 (0.27) [0.50, 0.58]
Obese (aggregated) 0.47 (0.25) [0.44, 0.51] 0.40 (0.28) [0.36, 0.44] 0.37 (0.36) [0.32, 0.41]
Obese with AB fat 0.43 (0.30) [0.38, 0.47] 0.35 (0.32) [0.30, 0.40] 0.36 (0.33) [0.31, 0.41]
Obese with GF fat 0.52 (0.25) [0.48, 0.56] 0.49 (0.31) [0.44, 0.54] 0.38 (0.32) [0.33, 0.43]
Obese with global fat - 0.36 (0.35) [0.30, 0.41] 0.35 (0.32) [0.30, 0.40]

Note. AB = abdominal; GF = gluteofemoral.

6.2. Does Shape Influence Explicit Fat Stigma toward Men?

Explicit Stigma. Yes, but not in a manner as consistent as that for female targets (see
Tables 1 and 2, Figure 3).

When overweight targets had faces and chests obscured, those with abdominal fat
were more stigmatized than those with gluteofemoral fat (p = 0.004, d = 0.22), a similar
pattern to female targets; however, when targets had only the faces obscured, overweight
targets with abdominal fat were less stigmatized than overweight targets with glute-
ofemoral fat (p = 0.025, d = 0.17), the reverse pattern. When obese targets had faces and
chests obscured, stigma did not differ between those with abdominal or gluteofemoral
fat (p = 0.431, d = 0.06), or between those with global versus gluteofemoral fat (p = 0.104,
d = 0.13) or abdominal fat (p = 0.295, d = 0.08). When only faces were obscured, those
with obesity and abdominal fat were more stigmatized than targets with gluteofemoral
fat (p < 0.001, d = 0.31) or global fat (p = 0.010, d = 0.20). Ratings for targets did not differ
when comparing gluteofemoral versus global fat (p = 0.409, d = 0.06). Whereas findings for
female targets were straightforward and in line with a priori predictions—specifically, that
women who were overweight or obese with gluteofemoral (versus abdominal) fat were
buffered from stigma—we found that men with abdominal fat tended be more stigmatized,
but the pattern of results was relatively inconsistent.

However, and supporting the proposition that more fat is not always more stigmatized
and replicating findings for female targets, male targets were more stigmatized when
underweight than healthy-weight, whether faces and chests were obscured (p < 0.001,
d = 0.50) or only faces were obscured (p < 0.001, d = 1.15).

Implicit stigma. Overweight male targets were more stigmatized when carrying
abdominal fat versus gluteofemoral fat (p < 0.001, d = 0.26). However, stigma did not
significantly differ between obese targets with depositions (p = 0.202), although globally
obese targets were more stigmatized than obese targets with gluteofemoral fat (p = 0.049,
d = 0.15), but did not differ from obese targets with abdominal fat (p = 0.590, d = 0.04).
Again, no single clear pattern emerged for male targets (see Table 3, Figure 5). Although
implicit stigma ratings of female targets did not differ between the reproductively and
parenting-aged targets, we found that these two groups differed in minor ways for male
targets. See Supplemental Materials for complete information on these analyses.
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0.9

AMP Scores (Stigma Ratings)

Underweight

Implicit Stigma Toward Male Targets

Healthy-weight Overweight Overweight Obese Obese Global
Abdominal  Gluteofemoral  Abdominal  Gluteofemoral

Figure 5. Implicit fat stigma ratings toward male targets in Study 2. Error bars represent standard
error. Note that lower numbers indicate more negative attitudes—or greater stigma—toward targets.

6.3. Links between Explicit and Implicit Stigma?

We examined the relationship between explicit and implicit stigma, as these may be
conceptually distinct [32,58-63]. See Table 4 for all relationships in Studies 1 and 2.

Table 4. Bivariate Correlations Between Implicit and Explicit Stigma Ratings (Studies 1 and 2).

Study 1 Study 2
Target Size/Shape Female Targets Female Targets Male Targets
Underweight - 0.28 *** 0.14%
Healthy-weight —0.02 0.10 0.09
Overweight (aggregated) 0.28 *** 0.27 *** 0.17 %
Overweight with abdominal fat 0.20 * 0.25 *** 0.12
Overweight with gluteofemoral fat 0.12 0.18* 0.16*
Obese (aggregated) 0.08 0.37 *** 0.32 ***
Obese with abdominal fat 0.19 % 0.31 *** 0.30 ***
Obese with gluteofemoral fat 0.14° 0.36 *** 0.30 ***
Obese with global fat - 0.30 *** 0.26 ***

Note. @ p < 0.09; * p < 0.05; ** p < 0.001.

Results from Study 1 indicated that explicit and implicit stigma ratings of female tar-
gets were significantly and positively correlated for targets that were overweight (p = 0.013)
and obese with abdominal fat (p = 0.019). The correlation was marginally significant for tar-
gets that were obese gluteofemoral fat (p = 0.085). No other relationships were statistically
significant (ps > 0.132). In Study 2, all the explicit and implicit stigma ratings of female
targets were significantly and positively correlated (ps < 0.020), except for ratings of the
healthy-weight target (p = 0.210).

For male targets, the results indicate that all of the explicit and implicit stigma ratings of
male targets were significantly and positively correlated (ps < 0.035), except for the ratings
of the healthy-weight (p = 0.263) and overweight with abdominal fat targets (p = 0.127); the
correlation was marginally significant for underweight targets (p = 0.071).

Across both studies, and for both female and male targets, the correlations were small
to medium in size—effect sizes consistent with what is typically observed for implicit-
explicit associations [58-62], especially for the AMP [60].
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6.4. Does Target Gender Influence Stigma?

Explicit Stigma. Yes. A 2 (Target gender: female, male) x 2 (Target view: faces and
chests obscured, only faces obscured) x 7 (Target shape) ANOVA on data from Study
2 (wherein male targets were included) revealed a significant three-way interaction (see
Table 5 for omnibus effects for these analyses). When the targets had faces and chests
obscured, male targets were more stigmatized than female targets that were overweight
with gluteofemoral fat (p < 0.001, d = 0.43) or obese with gluteofemoral fat (p < 0.001,
d = 0.62), possibly underscoring the role of such fat in social perceptions of female (but not
male) attractiveness [20,21]. Conversely, female targets were more stigmatized than male
targets when they were overweight with abdominal fat (p < 0.001, d = 0.31) or obese with
abdominal fat (p = 0.039, d = 0.13), perhaps indicating greater fat stigma toward women
in general and/or some buffering toward men with this fat deposition [8,22]. Ratings of
globally obese targets did not differ by target gender (p = 0.921, d = 0.01).

Table 5. F-statistics for Analyses Testing Whether Target Gender Influences Stigma (Study 2).

Explicit Stigma
Does target gender influence explicit fat stigma? F(1,165) = 32.28, p < 0.001, %, = 0.188
Does shape influence explicit fat stigma? F(2.67, 441.26) = 229.30, p < 0.001, ;12p =0.582
Does the target depiction (face and chest v. face only) influence explicit F(1, 165) = 146.61, p < 0.001, 772p - 0470

fat stigma?

Does target gender interact with shape to influence explicit fat stigma? F(4.86, 802.14) = 58.90, p < 0.001, 1, = 0.263

Does target gender interact with depiction (face and chest v. face only) to
influence explicit fat stigma?

F(1,165) = 0.26, p = 0.608, 12, = 0.002

Does the target depictign (face and ch.es.t V. facg only) interact with shape F(4.87, 803.43) = 65.60, p < 0.001, 172}7 — 0284
to influence explicit fat stigma?
Does the target depiction x shape interaction differ across target gender? F(5.45, 898.50) = 10.88, p < 0.001, 772,, =0.062
Implicit Stigma
Does target gender influence implicit fat stigma? F(1,168) =2.19,p =0.141, 772,, =0.013
Does shape influence implicit fat stigma? F(2.27,381.54) = 78.56, p < 0.001, 772,, =0.319
Does target gender interact with shape to influence implicit fat stigma? F(5.18, 870.64) = 10.38, p < 0.001, 5, = 0.058

Note. All values are based on Greenhouse-Geisser adjustments.

This same general pattern was observed when only faces were obscured. Male tar-
gets were more stigmatized than female targets when overweight with gluteofemoral
fat (p < 0.001, d = 0.89) or obese with gluteofemoral fat (p < 0.001, d = 0.90). Conversely,
female targets were more stigmatized than male targets when they were overweight with
abdominal fat (p < 0.001, d = 0.39) but not obese with abdominal fat (p = 0.288, d = 0.09).
Ratings of globally obese targets again did not differ by target gender (p = 0.317, d = 0.07).

Implicit Stigma. A 2 (Target gender: female, male) x 7 (Target shape) ANOVA
revealed a significant two-way interaction (see Table 5). Recall that all figures used for
implicit stigma had only faces obscured. Consistent with patterns for explicit stigma, male
targets were more stigmatized than female targets when overweight with gluteofemoral fat
(p <0.001, d = 0.31) or obese with gluteofemoral fat (p < 0.001, d = 0.33). Conversely, female
targets were more implicitly stigmatized than male targets when they were overweight
with abdominal fat (p = 0.007, d = 0.21) but not obese with abdominal fat (p = 0.516, d = 0.05).
Ratings of globally obese targets did not differ by target gender (p = 0.829, d = 0.02).

6.5. Individual Differences in Explicit and/or Implicit Stigma?

We also examined whether individual differences in factors associated with fat stigma
in previously work were correlated with our measures of explicit or implicit fat stigma.
We included participant BMI, two sub-scales of Perceived Vulnerability to Disease (PVD;
perceived infectability, germ aversion), each of the three sub-scales of the Three Domain
Disgust Scale (TDDS; pathogen disgust, sexual disgust, moral disgust), and Protestant
Work Ethic (PWE). See Table 6.
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Table 6. Bivariate Correlations Between BMI, PVD, TDDS, PWE, and Explicit and Implicit Stigma
Toward Female and Male Targets (Studies 1 and 2).

BMI
Target Size/Shape Under- Healthy- Overweight Overweight Overweight Obese Obese Obese Obese
Weight Weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Study 1
Face + Chest (Exp.) - —0.05 —0.04 0.16* 0.13 0.01 0.142 0.15% -
Face-Only (Exp.) - —0.08 0.08 0.08 0.17* 0.02 0.12 0.142 -
Implicit (Face-Only) - 0.02 0.10 0.03 0.16* 0.11 —0.02 0.08 -
Study 2
Face + Chest (Exp.) —0.09 —0.10 0.12 0.09 0.12 0.06 0.03 0.10 0.04
Face-Only (Exp.) —0.02 —0.20% 0.10 0.04 0.13% 0.10 0.09 013% 0.06
Implicit (Face-Only) 0.01 0.132 0.15% 0.11 0132 0.11 0.06 0.16* 0.08
Male Targets
Study 2
Face + Chest (Exp.) —0.05 —0.18* 0.08 0.02 0.11 0.07 0.04 0.03 0.12
Face-Only (Exp.) —0.11 —0.24 * 0.16* 0.11 0.16* 0.07 0.07 0.05 0.06
Implicit (Face-Only) 0.02 —0.03 0.16* 0.16* 0.13 0.10 0.12 0.08 0.08
Perceived Infectability (Study 2 only)
Target Size/Shape Under- Healthy-  Overweight Overweight Overweight Obese Obese Obese Obese
8 P weight weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Face + Chest (Exp.) 0.16* —-0.07 —0.05 0.04 —0.12 —0.03 0.02 -0.11 —0.00
Face-Only (Exp.) 0.05 —0.142 —0.142 —0.05 —0.19* 0.03 0.07 —0.08 0.06
Implicit (Face-Only) 0.17* —0.00 0.00 —0.02 0.03 —0.01 —0.06 —0.05 0.07
Male Targets
Face + Chest (Exp.) 0.07 0.12 —0.26 *** —0.24 ** —0.20* —0.06 —0.09 —0.05 —0.04
Face-Only (Exp.) 0.02 —0.09 -0.15% -0.13% —0.12 —0.01 0.02 —-0.02 —-0.03
Implicit (Face-Only) 0.18* 0.12 —0.02 —0.02 —0.01 —0.02 —0.06 —0.01 0.02
Germ Aversion (Study 2 only)
Target Size/Shape Under- Healthy-  Overweight Overweight Overweight Obese Obese Obese Obese
weight weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Face + Chest (Exp.) 0.10 —0.09 —0.04 —0.03 —0.05 —0.01 0.04 —0.08 0.02
Face-Only (Exp.) 0.12 0.03 —0.09 0.01 -0.17* 0.02 0.04 —-0.07 0.09
Implicit (Face-Only) 0.16 * 0.03 —0.07 —0.04 —0.07 —0.10 -0.11 —-0.10 —0.05
Male Targets
Face + Chest (Exp.) 0132 0152 —0.03 —0.04 —0.00 0.05 0.01 0.04 0.07
Face-Only (Exp.) 0.11 0.02 —-0.01 0.05 —0.06 0.02 0.02 0.00 0.04
Implicit (Face-Only) 0.12 0.16* —0.14° —0.18* —0.07 —0.14° —0.12 —0.19* —0.08
Pathogen Disgust (TDDS) (Study 2 only)
Target Size/Shape Un.der- Hea.lthy- Overweight Overweight Overweight Obese Obese Obese Obese
weight weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Face + Chest (Exp.) 0.17* 0.05 —0.03 —0.09 0.04 -0.15% —0.07 —0.20 ** -0.13%
Face-Only (Exp.) —0.00 0.19* —0.06 —-0.10 0.01 —0.12 -0.11 —0.08 -0.13
Implicit (Face-Only) 0.08 —0.04 —0.142 -0.15% —0.06 —0.23 ** —0.17* -0.132 —26 ***
Male Targets
Face + Chest (Exp.) 0.24** 0.32 *#* —0.08 -0.15° 0.01 —0.14° -0.18* —0.10 —0.10
Face-Only (Exp.) 0.11 0.22** —0.10 —0.12 —0.05 -0.15° -0.13° -0.17* —0.12
Implicit (Face-Only) 0.09 0.11 —0.11 —0.15* —0.04 -0.20* -0.18* -0.19* -0.19*
Sexual Disgust (TDDS) (Study 2 only)
Target Size/Shape Un.der- Hea.lthy- Overweight Overweight Overweight Obese Obese Obese Obese
weight weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Face + Chest (Exp.) 0.02 —0.11 —0.01 0.03 —0.05 0.06 0.09 —0.04 0.09
Face-Only (Exp.) —0.06 0.03 0.07 0.17* —-0.07 0.05 0.07 -0.09 0.13%2
Implicit (Face-Only) —0.07 -0.13 —0.11 0.01 —0.20 ** —0.09 —0.03 —0.14% —0.08
Male Targets
Face + Chest (Exp.) 0.18* 0.14° —0.07 0.02 -0.14° 0.02 —0.01 0.02 0.03
Face-Only (Exp.) 0.05 0.06 —0.07 —0.06 —0.05 —0.01 0.05 —0.03 —0.04

Implicit (Face-Only) —0.05 —0.05 —0.01 -0.07 0.05 -0.07 —0.05 —0.09 —0.06
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Table 6. Cont.

Moral Disgust (TDDS) (Study 2 only)

Tareet Size/Sh Under- Healthy-  Overweight Overweight Overweight Obese Obese Obese Obese
arget wize/ohape weight weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Face + Chest (Exp.) 0.08 0.132 0.02 —0.05 0.08 —0.07 —0.05 —0.10 —0.03
Face-Only (Exp.) —0.02 0.08 —0.04 —0.04 —0.03 —0.03 0.00 —0.07 —0.01
Implicit (Face-Only) 0.02 0.02 —0.03 —0.05 0.01 —0.05 —0.05 —0.01 —0.07
Male Targets
Face + Chest (Exp.) 0.03 0.01 —0.00 0.05 —0.06 —0.03 —0.06 —0.02 —0.01
Face-Only (Exp.) 0.02 —0.00 —0.03 —0.09 0.03 —0.07 —0.03 —0.00 —-0.18*
Implicit (Face-Only) —-0.03 0.04 0.05 0.00 0.09 —0.06 —0.08 —0.09 0.00
PWE (Study 2 only)
Target Size/Shape Under- Healthy-  Overweight Overweight Overweight Obese Obese Obese Obese
8 P weight weight (agg.) Ab. Fat GF Fat (agg.) Ab. Fat GF Fat Global
Female Targets
Face + Chest (Exp.) 0.03 0.03 0.01 —0.02 0.03 —0.01 —0.01 —0.04 0.01
Face-Only (Exp.) —0.09 0.03 —0.08 —0.10 —0.02 —0.06 —0.03 —0.06 —0.05
Implicit (Face-Only) —0.04 -0.03 —0.08 —0.06 —0.07 —0.00 —0.00 0.00 —0.01
Male Targets
Face + Chest (Exp.) —0.06 —0.06 0.03 0.01 0.04 —0.02 —0.01 —0.06 0.01
Face-Only (Exp.) —-0.11 0.03 —0.06 —0.06 —0.04 —0.05 —0.04 —0.05 —0.04
Implicit (Face-Only) 0.09 0.05 —0.04 —0.04 —0.03 0.05 0.06 0.03 0.04

Note. AB = abdominal; GF = gluteofemoral. # p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001.

To briefly summarize the major findings, it seems that participants with higher BMI
were less stigmatizing (explicitly and implicitly) of higher-weight female or male targets,
consistent with past findings [29].

We also observed that participants who perceived themselves to be less infectable to
disease (a subscale of PVD) were less explicitly stigmatizing of female or male targets with
overweight, replicating past work [39], though these effects were quite small. Participants
with higher levels of germ aversion (a subscale of PVD) were more implicitly (but not
explicitly) stigmatizing of higher-weight male targets, though findings were inconsistent
for female targets.

However, the most consistent correlate of fat stigma outcomes was the pathogen
disgust subscale of the TDDS [41]. Participants who reported they were less pathogenic
disgusted were less explicitly stigmatizing of overweight and obese targets but more
implicitly stigmatizing of these same targets. This held for both female and male targets.

Correlations between stigma toward female of male targets and the TDDS sexual and
moral disgust subscales as well as the PWE were inconsistent.

7. Discussion

Decades of research in social psychology have revealed that higher-weight people
routinely and consistently face pernicious, painful fat stigma [16,18], but recent work
suggests that fat stigma is not merely a function of target fat amount; that is, the perceptual
calculus of fat stigma is highly attuned to fat deposition locations or body shape, as
well [17]. Here, we replicated and extended this initial work on body shape work in several
novel ways.

First, we replicated findings from previous work [17] showing that (a) women who
were overweight or obese with gluteofemoral (versus abdominal) fat are relatively buffered
from explicit fat stigma, (b) women who were overweight with abdominal fat were more
stigmatized than objectively higher-weight women who were obese with gluteofemoral fat,
and (c) women were stigmatized more when underweight versus healthy-weight. As with
the original work, these replications suggest the importance of taking shape into account to
understand fat stigma and challenge assumptions perhaps implicit in traditional work on
fat stigma—that social perceivers always view all fat as equally bad and more fat as worse.
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Second, we extended this work on the importance of shape in fat stigma toward men.
Whereas predictions and findings were straightforward for female targets, this was not the
case for male targets. There was no consistent pattern of shape affecting fat stigma toward
men. However, we did again see that males were more stigmatized when underweight
than healthy-weight, a pattern also seen for women here and elsewhere [17], which again
suggests that more mass is not always viewed as worse.

Ancillary to this, we addressed a possible limitation of previous work by exploring
explicit stigma toward targets that had only faces obscured, to focus participants on bodies
(as in previous work), or had faces and chests obscured, given that the breasts on targets
with gluteofemoral versus abdominal fat are depicted somewhat differently. Most notably,
we found the predicted pattern of stigma toward female targets for both depiction modes
(with faces and chests versus only faces obscured), suggesting that the depiction of the
chest area alone is not driving the past or present results dealing with fat stigma toward
women. There were no straightforward results for male targets. For detailed analyses, see
the Supplementary Materials.

Third, we conducted one of the first tests of the role of body shape in implicit fat
stigma and were thus able to explore the extent to which such explicit and implicit fat
stigma are related. For stigma toward women, implicit stigma followed the same pattern as
explicit stigma—higher-weight women with gluteofemoral versus abdominal fat were less
stigmatized, women were more stigmatized when overweight and carrying abdominal fat
than when obese and carrying gluteofemoral fat, and when underweight versus healthy-
weight. Again, no single clear pattern emerged for the role of shape driving implicit stigma
toward men.

Related, we also found that, for both female and male targets, explicit and implicit
stigma were correlated with small-to-medium effect sizes. This is consistent with effect
sizes observed for explicit-implicit associations [41,58-61], especially for the AMP [59]. Our
use of the same target images for explicit and implicit measurement conferred the benefit
of structural fit in that the attitude-object (i.e., stimulus) was held constant. However,
the different ways in which we measured explicit (i.e., Likert-type scale) and implicit
stigma (i.e., forced-choice) may have also attenuated the size of a true relationship [62].
That there is some significant and positive relationship between these forms of stigma
makes some sense; implicit stigma might reflect sociocultural attitudes and explicit stigma
might reflect internalization of these attitudes, and there is no reason to suspect that
sociocultural attitudes or their internalization are not equally attuned to body shape. Thus,
these observed relationships may reflect true differences in the two forms of fat stigma, as
explicit and implicit stigma may be conceptually distinct, arise from distinct processes, and
predict different behavioral outcomes [33,34,63-66]. Although it remains to be seen if these
two stigma instantiations lead to different behavioral outcomes.

Because we included both female and male targets, we were also able to examine
differences in fat stigma as a function not only of target body size and shape, but also of
target gender. Whereas existing work suggests that, in general, heavier targets are more
stigmatized, regardless of target gender [38], we found that this pattern is shape sensitive.
Here, we tended to see that higher-weight women with abdominal fat tended to be more
stigmatized than same-BMI women with gluteofemoral fat, but the reverse for men. This (a)
underscores the role of gluteofemoral fat depositions in buffering fat stigma toward women
and (b) might also suggest that fat stigma may be driven, in part, by the gender-typicality
of fat depositions, with more female-typical gluteofemoral fat evoking greater stigma for
men and what might be somewhat more male-typical abdominal fat evoking greater stigma
for women.

8. Limitations and Future Directions

Whereas this work is among the first to explore several basic open questions about
the role of body fat amount and deposition location in driving fat stigma, there remain a
number of limitations and questions ripe for future work. First, one might ask why we
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failed to find consistent effects of body shape for men. In line with others [17,67,68], we
would not assert that shape is irrelevant for men. However, compared to women, men
have greater muscle mass, and women have greater fat mass than men do. Thus, fat stigma
toward men might be especially attendant to the amount of men’s muscle mass, a variable
we did not manipulate here.

Additionally, predictions about the role of body shape in fat stigma toward women
benefitted from understanding the functionality and social perceptions of different fat
on different parts of women'’s bodies, drawing on the anthropological literature [20,69].
Taking a similar tack for men also seems to imply that muscle mass plays a role in the
social perceptions of men [67,70,71]. For example, higher-weight men with some muscle
mass, e.g., Tony Soprano, might be deemed more masculine and desirable than higher-
weight men with little muscle mass, e.g., George Costanza [67], and thus buffered from
fat stigma. Future work on the role of male shape in fat stigma might do well take into
account muscle as well as fat mass and deposition [67]. Whereas previous figural sets have
manipulated body size and muscularity [68], and the BODSS figure set is among the first
to systematically vary fat amount and deposition, none have integrated fat amount, fat
deposition, and muscularity. However, male figures recently added to the BODSS now
additionally vary muscle mass, making them useful for future research in this vein.

Our samples consisted of Americans; thus, one might wonder whether findings here
are specific to this population [72-74]. For fat stigma toward women, at least, this is
unlikely; the pattern of results found here for explicit stigma replicate findings among
White and Black Americans and Indian participants [17], and the novel findings for implicit
stigma follow the same predicted pattern as those for explicit stigma. However, given that
explicit and implicit stigma are conceptually distinct, it remains an open question whether
implicit fat stigma toward women might vary across cultures. To the extent that implicit
stigma happens outside of awareness and/or because individuals are motivated to deny
these responses, e.g., to appear fair-minded, we might expect that implicit fat stigma might
vary as a function of the cultural value of appearing non-prejudiced toward higher-weight
individuals.

There is also reason to suspect some cultural variation in fat stigma toward men. Some
“extra” abdominal fat on male bodies might perhaps cue a man’s ability to access resources—
a primary feature that women desire in prospective male partners across cultures [75,76].
(To the extent that males’ fat amount, deposition, and muscle mass might all have similar
cue-value for social perceivers aiming to infer a man’s ability to acquire resources, it is
possible that each of these features are components driving fat stigma.) For example, rural
Gambian men with higher BMIs had more wives and surviving children than did lower-
BMI men [71]. The value of this ability, cued by more abdominal fat—might be greater in
societies where resources are scarcer and/or contested, further suggesting that men with
greater fat would be less stigmatized in such societies.

Finally, we focused on big, open questions about fat stigma here, showing that fat
stigma—at least toward women—is highly sensitive not only to body size but also to
body shape. Whereas these questions are of basic theoretical interest, they also have
practical implications for future work and intervention. In particular, we suggest that
future research should reexamine patterns of explicit and implicit fat stigma—and their
respective consequences, e.g., discrimination—among consequential populations, such
as medical professionals, teachers, parents, and others whose routine interactions with
and prejudice toward higher-weight people can have real, lasting effects [29,76-80]. For
example, higher-weight individuals might forgo routine medical care to avoid the stigma
of medical professionals, and parents might withhold support for higher-weight children’s
education [2,4,7]. If the stigma underlying these negative outcomes is also sensitive to
target shape, then interventions might do well to take target shape into account when
assessing and/or implementing these prejudice reduction tactics [75].
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