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Decades  of  intergroup  contact  research  have  found  that  contact  with  outgroups  reduces  negative
attitudes.  Yet,  few studies  have  examined  the  association  between  contact  and  anti-fat  attitudes.  Further-
more,  testing  different  facets  of contact,  namely  contact  quantity  versus  contact  duration,  provides  more
precise  theoretical  predictions  for their  effectiveness  in  this  under-tested  context.  This  study  examined
whether  intergroup  anxiety  was  indirectly  related  to and  contact  favorability  moderated  the relation-
ship  between  contact  and  anti-fat  attitudes,  tested  through  the constructs  of  contact  quantity  (i.e.,  how
many  individuals  interacted  with)  and  contact  duration  (i.e.,  how  often  time  was  spent).  Undergradu-
ates  (N  =  343;  260  women)  based  in  the  United  States  completed  an online  survey  assessing  intergroup
contact,  contact  favorability,  intergroup  anxiety,  and  anti-fat  attitudes.  Analyses  of  conditional  indirect
effects  showed  that  longer  contact  but not  more  contact  reduced  intergroup  anxiety,  which  lowered  anti-
ma fat  attitudes.  The  indirect  paths  for  both  contact  types  were  not  conditional  upon  contact  favorability.
Contact  favorability  moderated  the association  between  contact  duration  and  anti-fat  attitudes  such  that
longer  and more  favorable  contact  lowered  anti-fat  attitudes.  Findings  are  discussed  within  the  contact
hypothesis,  and  future  research  should  explore  the  distinct  elements  of  the  hypothesis  as  applicable  to
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inclusivity efforts have empowered higher weight1 indi-
nd have simultaneously faced backlash from individuals
eve that focusing on higher weight bodies reinforces
y lifestyles (Webb, Vinoski, Bonar, Davies, & Etzel, 2017).
tions could be counteracted by intergroup contact, where
has shown that increased contact between different
nder certain conditions, reduces prejudice (Pettigrew &
06). However, to date, little work has examined these
s for anti-fat attitudes, and the understanding of the
nts and effects of anti-fat attitudes is marginal in the inter-
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ting contact-based interventions. The present research
address this gap by focusing on different types of inter-
ntact as well as indirect and moderating factors that

 anti-fat attitudes.

act hypothesis and anti-fat attitudes

ntact hypothesis stipulates that contact between differ-
s, under certain conditions, can improve attitudes toward

ized groups (Allport, 1954). The conditions for effective
re tested-widely through individuals’ contact with vari-
l outgroups (e.g., Davies, Tropp, Aron, Pettigrew, & Wright,
ttigrew & Tropp, 2006). At the same time, there are few
oking at the conditions of the contact−prejudice asso-
uch as contact favorability (i.e., how positive/negative
ct was) and intergroup anxiety (i.e., the anxiety felt at
ect of interaction), in relation to attitudes toward higher
dividuals (e.g., Alperin et al., 2014; Dunaev, Brochu,

y, 2018; Koball & Carels, 2015; Meadows et al., 2017;

t al., 2018; Phelan et al., 2015; Turner & West, 2012;
ildschut, & Sedikides, 2012). Of these studies, the results

ee general trends: (1) increased contact reduces anti-fat
 in self-report and behavioral measures; (2) intergroup
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directly influences this association in some studies, such
e contact reduces anti-fat attitudes when anxiety felt is
ontact favorability is a significant predictor of anti-fat atti-
h that more favorable contact reduced anti-fat attitudes.
nds provide the basis for our research.

 conditions have also been tested in experimental research
ct types, such as face-to-face or imagined contact, with

 contact being the predominant focus. Generally, when
ls imagined coming into contact with a higher weight
l, they showed reduced negative anti-fat attitudes com-
control groups (Dunaev et al., 2018; Merritt et al., 2018;

 West, 2012; Turner et al., 2012). However, in a study
g these strategies, face-to-face contact was shown to be
ctive in reducing anti-fat attitudes than imagined contact

 Carels, 2015), suggesting that in addition to intergroup
nd contact favorability, the type of contact itself plays an
t role in the contact−prejudice link.

 contact literature, though contact is usually measured
ral construct, the measures themselves assess different
ontact, namely contact quantity (i.e., how many individ-

 a particular group people interact with regularly) and
uration (i.e., how often they spent time with individu-

articular group). Though earlier versions of the scales use
d multi-item scales to measure the two different types of
tact (Turner, Hewstone, & Voci, 2007), some more recent

iterations combined the two constructs (e.g., Taschler &
7). Although the focus of the present study does not con-

psychometric properties of contact quantity scales, there
tly little guidance on the best practices of implementing
les, particularly outside of racial groups (see Lolliot et al.,
review). Notably, previous research suggests that contact
and contact duration are not necessarily equivalent. For

 in a meta-analysis, contact duration was found to be an
t factor in how contact improves interactions, above and
aving relationships (i.e., contact quantity) with members
alized groups (Davies et al., 2011). As such, these differ-

s of contact may  diverge in how they influence anti-fat
, with people potentially having more contact with higher
dividuals but spending less time with them. Additionally,
earchers have highlighted that majority of the prejudice

 experimental literature focuses on second-degree and
 contact rather than interpersonal contact (Paluck, Porat,
Green, 2021), with the former two often being shorter
contact. Though our research is correlational, we  aim to
e to this research line’s continuing development by mea-

 how many higher weight individuals people interact with
 and (2) how often they spend time with higher weight
ls as two distinct types of contact.

 are some nuances to anti-fat attitudes that may  further
 the conditions under which it is effectively reduced.
lly, intergroup contact is hypothesized to reduce preju-
rd marginalized groups, who are usually minority groups.
eight individuals are marginalized, but not necessar-
rical minorities – a possible “marginalized majority.”
nce, previous research using national weight indicators
tions suggests that a higher national percentage of higher
ople is associated with stronger implicit anti-fat attitudes
t al., 2013). Thus, a broadly defined construct of contact
fully-capture the intergroup dynamics of being marginal-
t the same time being numerically represented in society.
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intergroup anxiety and the moderating effect of contact
ty. These two factors are the main variables in the asso-

etween contact and prejudice, which show consistently
dings (see Binder et al., 2009; Pettigrew & Tropp, 2008;
al., 2015). The predictors were limited to these to ensure

 statistical power for multiple comparisons. Based on the
 findings that more contact with higher weight individ-
sociated with lower anti-fat attitudes, we hypothesized

ed intergroup anxiety, moderated by contact favorability,
irectly influence the association between contact quan-

 anti-fat attitudes. Contact favorability will also moderate
ociation between contact quantity and anti-fat attitudes,
at more contact will reduce anti-fat attitudes among par-
ts  rating the contact as more favorable (vs. less favorable).
ed intergroup anxiety, moderated by contact favorability,
irectly influence the association between contact dura-

d anti-fat attitudes. Contact favorability will also moderate
ociation between contact duration and anti-fat attitudes,
at longer contact will reduce anti-fat attitudes among par-
ts rating the contact as more favorable (vs. less favorable).

d

cipants

l of 353 undergraduates from a Southwestern university
ited States (U.S.) participated for partial course credit.

cipants were excluded due to incomplete responses. Final
onsisted of 343 participants (260 women, 82 men, 1 unre-
age = 19.13 years, SD = 1.02). Most participants identified

/European (215) or Hispanic/Latinx-American (73), with
r identifying as Southeast-Asian (15), Northeast-Asian
th-Asian (9), Multiracial (9), Middle-Eastern/North-
), Native-American/American-Indian/Alaska Native (1),

ed (1). The majority were born in the U.S. (314). A Monte
er analysis for conditional indirect effects showed that

nt sample had at least 95 % power to detect the hypothe-
ct, Cohen’s d = 0.46 or r = .23 (see effect size determination

 Supplemental Information; SI).

ures

te that though we  use the term “higher weight individ-
he main sections of this paper, in line suggestions by
igma researchers to use neutral terms in research report-

eadows & Daníelsdóttir, 2016), the measures used the
rweight or obese individuals” in line with previous stud-

nimize ambiguity about the target group of interest.

tact quantity
pants  rated how many higher weight individuals they
ith on a typical day (adapted from Taschler & West, 2017;

 al., 2007): (1) “your close friends,” (2) “the people in
e family,” (3) “the people you have dated or been inti-
h” and (4) the people you see on a typical day.” The items
d on a 5-point Likert scale (1=None, 2=A few, 3=About half,
=Almost all). Higher scores indicated more contact with
eight individuals. Notably, the measure showed below
e reliability (� = .62), potentially attributable to item-level
es (see SI for further discussion).
tact duration
pants  rated four items on how often they spent time with

eight individuals who  were (1) friends, (2) co-workers or
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Table 1
Means, Standard Deviations, Correlations, and Internal Reliability Estimates for Study Variables.

Variables n  ̨ M (SD) 1 2 3 4 5

1. Anti-fat attitudes - Dislike 343 .88 1.43 (1.44) −
2. Contact favorability 343 .93 5.27 (1.21) −.40*** −
3.  Contact quantity 343 .62 1.84 (0.49) −.18** .18*** −
4.  Contact duration 343 .75 2.27 (0.81) −.38*** .32*** .66*** −
5. Intergr .46***
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udes, indirectly affected by intergroup anxiety, was  not mod-
d by contact favorability. However, reduced contact was
ficantly associated with higher anti-fat attitudes among partic-

s the contact quantity measure showed low reliability, we conducted two  addi-
 analyses. First, we re-estimated internal reliability using both omega (� = .61)
lb (glb = .63) coefficients, which recent research suggests are better options
ronbach’s alpha as they are better able to account for potential heterogeneity

 data (Trizano-Hermosilla & Alvarado, 2016). Both these estimates showed
oup anxiety 343 .78 2.79 (1.09) 

nificance levels, *p < .050;** p < .010, *** p < .001. M = Mean; SD = Standard deviatio

udents, (3) family, and (4) their dates or intimate part-
pted from Taschler & West, 2017; Turner et al., 2007). The
re rated on a 5-point Likert scale (1=None, 2=Occasionally,
mes, 4=Quite a lot, 5=Almost all). Higher scores indicated
tact with higher weight individuals (� = .75).

ntact favorability
ipants  rated on a 7-point semantic differential scale
at all, +3=very) how unpleasant-pleasant, unfriendly-
negative-positive, unenjoyable-enjoyable, difficult-easy,
ive-cooperative, distant-intimate, and superficial-natural,
tact with higher weight individuals had been (West &
e, 2012). Higher scores indicated more favorable contact
er weight individuals (� = .93).

ergroup anxiety
ipants  responded on a 7-point Likert scale (1=Not at all,
n how awkward, happy (reversed), self-conscious, com-

eversed), relaxed (reversed), shocked, and disgusted they
l if they were to meet a higher weight person in the future

 & Stephan, 1985). Higher scores indicated more anxiety
spect of meeting a higher weight person (� = .78).

ti-fat attitudes
ipants  rated 13 items assessing their attitudes toward
eight individuals (Crandall, 1994) on a 10-point Likert
ery strongly disagree, 9=Very strongly agree. The scale con-
ree subscales, Dislike, Fear of Fat, and Willpower, but we
yzed responses to the seven-item Dislike sub-scale, which
ect measure of anti-fat attitudes. The subscale (� = .88)

 of items such as “I really don’t like fat people much.” A
ore indicated higher anti-fat attitudes.

ditional measures
ipants  reported their gender, age, country of birth, eth-
d height and weight. Participants also pilot tested one of
sures for future research, which were not analyzed in the
tudy (see SI for details).

edures

ipants provided informed consent and completed all mea-
ine via Qualtrics, where the order of all measures was
ed. Then, they reported demographics and were fully
. Notably, all data were collected before the university
ed to online classes due to the COVID-19 pandemic.
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 PROCESS macro (Model 8; Hayes, 2017), with statistical
ce of indirect effects tested through bootstrap procedures
0 bootstrap samples. Any significant interactions were

sing the Johnson-Neyman technique (Johnson & Neyman,
tistical significance of the associations was determined by
corrected confidence intervals (CI) not including zero. All

 and antecedent variables were mean-centered. The anal-
ests for outliers, normality of residuals, homoscedasticity,
icollinearity were estimated in SPSS 26.0 (see Table 1 for
es, correlations, and reliability estimates). Assumptions
owed all were within recommended limits (Cohen, 2008).

act quantity

onditional process model was shown to account for a
t proportion of variance in anti-fat attitudes, R2 = .28,

 = 32.16, p < .001 (see Fig. 1a). Intergroup anxiety did not
nificant indirect effects on the association between con-
tity and anti-fat attitudes (  ̌ = −.04, SE = .07, 95 % CI = −.18,
hermore, contact favorability did not moderate both the
ized paths, but was significantly associated with anti-fat

 (  ̌ = −.26, SE = .06, p < .001, 95 % CI = −.38, −.14). Thus, the
ip between contact quantity and anti-fat attitudes, indi-

ected by intergroup anxiety and moderated by contact
ty, was shown minimal support.2

act duration

nditional process model was  shown to account for a sig-
roportion of variance in anti-fat attitudes, R2 = .33, F(4,

.13, p < .001 (see Fig. 1b). Intergroup anxiety did not show
cant indirect effects on the association between contact
and anti-fat attitudes (  ̌ = −.13, SE = .05, 95 % CI = −.23,
wever, contact favorability did not moderate the indi-

 but significantly moderated the association of contact
and anti-fat attitudes. Johnson-Neyman analysis showed
egative association between contact duration and anti-fat

 was strongest at lower favorability levels and only weak-
he highest favorability levels. This relationship was  still
lly significant at the highest favorability levels (see Fig.

the relationship between contact duration and anti-fat
bility levels. Second, additional conditional process models were tested
dividual items of contact quantity as predictors, given that each item
different groups of individuals. For all four items, the indices for con-
irect effects remained non-significant, in line with the findings of the
act quantity scale.
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 in line with empirical and meta-analytic findings showing
contact-prejudice link is indirectly affected by inter-

xiety (Koball & Carels, 2015). Contact duration was  also
d by contact favorability in its association with anti-fat

, complementing previous studies on anti-fat attitudes
et al., 2014; Meadows et al., 2017) and the broader con-
ature (e.g., Davies et al., 2011). Contact quantity had a
istent association with anti-fat attitudes, such that it
indirectly affected by intergroup anxiety. There is some
idence suggesting that the effects of contact on prejudice,

 weaker than previously known, and due to publication
e is limited understanding of when and what types of
o and do not work (Paluck et al., 2021). Though more
of contact predicted lower anti-fat attitudes, the lack of
nd conditional indirect effects suggests other influencing
.

s of contact duration, there is some precedence for its
 on prejudice. Previous research suggests that the con-
ventions are often “light-touch,” such that they are brief
t al., 2021, p.17). As such, longer or enduring contact may
prejudice reduction better than more light-touch contact.
nsiderations for light-touch interventions also go hand-

ith those for media campaigns featuring diverse bodies.
 has shown these media campaigns positively affect self-
t do not reduce weight bias (e.g., Selensky & Carels, 2020).
ble that these campaigns are essentially adopting a type of
ch” intervention, one that alludes to acceptance of higher
dies but does not spend much time explicitly countering
. Thus, enduring contact may  be particularly relevant in
g long-standing anti-fat messaging.
tudy adds to the body of work on how contact with
ized groups, under certain conditions, facilitates the

 of negative attitudes toward those groups. Some other
 conditions or influencing factors are worth consider-
tified in other research lines. These include the role of
iller, Rothblum, Brand, & Felicio, 1995), media consump-
rl, Dovidio, & Puhl, 2015), and online interactions (Webb
17) that impact anti-fat attitudes. For instance, research
om social media have documented the growth of online
hat focuses on “thinspiration” (i.e., thin-ideal images) and
ion” (i.e., fitness-ideal images), and both types have been

 endorse weight-stigmatizing messages (e.g., Boepple &
n, 2016). In contrast, the “fatspiration” movement has
oads in not just countering fatphobic messages but also

 higher weight individuals and creating a sense of com-
Webb et al., 2017). It is possible that individuals who
ger contact but not necessarily more contact with indi-
om the fatsophere may  show reduced anti-fat attitudes.
mistically, pre-existing norms and higher identification
r thinspiration or fitspiration ingroup may  further exac-
ti-fat messaging, even with more contact with higher
dividuals, an effect that has been demonstrated in the

racial prejudice literature (e.g., Turner, Hewstone, Voci,
kou, 2008). These dynamics are worth disentangling,

ventions to counter weight-stigmatizing messages online
designed to consider the group-level dynamics of these

tations and future directions

udy’s findings concerning intergroup contact and anti-fat
 provide important directions forward, but generaliza-
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ere higher weight than having higher weight friends or
s issue is a part of a larger one in the measures commonly
he intergroup contact literature – that there is a lack of
zed psychometric-evaluation of these measures to reflect
earch advances. For instance, the intergroup contact mea-

 not stipulate a specific timeframe in which participants
port their contact with higher weight individuals, which

 led them to forecast the amount of contact rather than
urthermore, it is unclear if intergroup anxiety is anxious
r intergroup emotions and how exactly this construct can
d in interventions needs further study (see Phelan et al.,
ven other research suggesting that perceptions of higher
dividuals may  vary based on race and/or gender (Alt, Lick,

 Johnson, 2019), the suitability of these measures should
xplored and refined in future research for their utility in
rejudice research.
resent findings highlight the importance of fine-tuning
ased predictions by considering the importance of con-
ion, possibly more so than contact quantity, in mitigating
ttitudes. However, the study is also limited by its cross-

 study design, making it difficult to conclude causality
variables. Foremost, more longitudinal research is needed,

 those that consider alternative indirect or moderating
urthermore, informant reports, where participants con-
h higher weight individuals and those close to them (e.g.,
l., 1995), can provide deep-dives into higher weight indi-

ves through their own and their close others’ perspectives.
ormant reports might also provide ways to understand
e close others’ weight self-stigmatizing influences their
onal contact with higher weight individuals. Additionally,
ntal research on contact and anti-fat prejudice (and prej-
eneral) has primarily focused on brief interventions (see

 al., 2021). Further experimental research should consider
of the contact types studied here (i.e., contact quantity
ct duration), particularly those relevant to online-based
or example, online contact with higher weight individ-
ocial media may  be brief but repeated over time or be
nline. Conventional intergroup contact measures primar-
n face-to-face interactions and are not readily adaptable

 interactions (see Lolliot et al., 2015). There is research
puter-mediated contact, which could help in studying

dia-based contact (e.g., Maunder, White, & Verrelli, 2019).
weight stigma literature increasingly showing the central
ial media and online interactions in exacerbating and mit-
ti-fat attitudes, validation of these measures for online

 a crucial next step.
, future research could explore the unique aspects of
ttitudes, particularly given research showing that higher
dividuals’ increased numerical representation has not
nti-fat attitudes (see Marini et al., 2013). This line deviates
main predictions of the contact hypothesis, which mainly
n contact between majority versus minority groups. In
ontexts, it possible that the increased representation of
eight individuals further perpetuates the idea of being
eight as problematic. For instance, during the COVID-
mic, excess weight was  highlighted as a risk factor for

, leading to increased fatphobic media messaging (see
 2020). This framing may  increase fear of becoming higher
nd weight self-stigmatizing (Cooper et al., 2020), man-
n some as fat-shaming toward those with higher body
s such, both population dynamics and contextual factors
hten or lessen the negativity surrounding being higher
 contact situations. Additionally, this uniqueness of higher
dividuals as a potentially “marginalized majority” group
e so unique in the future given demographic projections

 that ethnic minorities in the U.S. and the U.K. will see
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erical representation increase (Lomax, Norman, Rees, &
, 2019; Vespa, Medina, & Armstrong, 2020). Thus, further
nding the role of contact in anti-fat attitudes among an

arginalized majority group has much potential to shape
e of the contact hypothesis.

lusion

, the current study shows that the type of intergroup con-
levant factor in applying the contact hypothesis to anti-fat
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ify measures to consider higher weight individuals’ inter-
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