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The authors examined the extent to which nonverbal behavior contributes to culturally shared attitudes
and beliefs. In Study 1, especially slim women elicited especially positive nonverbal behaviors in popular
television shows. In Study 2, exposure to this nonverbal bias caused women to have especially slim
cultural and personal ideals of female beauty and to have especially positive attitudes toward slim
women. In Study 3, individual differences in exposure to such nonverbal bias accounted for substantial
variance in pro-slim attitudes, anti-fat attitudes, and personal ideals of beauty, even after controlling for
several third variables. In Study 4, regional differences in exposure to nonverbal bias accounted for
substantial variance in regional unhealthy dieting behaviors, even after controlling for several third
variables.
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Most Americans believe in a Christian God (Pew, 2007), value
slim female bodies (Striegel-Moore & Franko, 2002), and think
that it is good to have a democratic political system (World Values
Survey, 2005). Explanations for such culturally shared beliefs
range from evolutionary (Krebs & Janicki, 2004) to epistemolog-
ical (Hardin & Higgins, 1996) to existential (Greenberg, Solomon,
& Pyszczynski, 1997), and empirical evidence for all three per-
spectives exists. More proximal explanations for the communica-
tive processes underlying shared beliefs are also supported by
empirical evidence (e.g., Hardin & Higgins, 1996; Latane, 1996).
Building on this literature, we examine a largely overlooked pro-
cess in the propagation of shared beliefs.

We argue that nonverbal behavior plays a subtle but influential
role in communicating the beliefs of a culture and in eliciting
belief-consistent cognition and behavior. Specifically, nonverbal
behavior can be biased, such that certain social categories (or
stimuli) are nonverbally favored or derogated. Exposure to such
nonverbal behavior then influences beliefs about the relative value
of those social categories. Widespread exposure to such nonverbal
biases is likely to result in culturally shared attitudes, beliefs, and
behavior.

Extracting Information From Nonverbal Behavior

Central to our argument is the idea that people efficiently extract
a great deal of information from the nonverbal behaviors of others

and then use this information to form impressions of the world
around them. Indeed, people are extremely sensitive to others’
nonverbal behavior. Facial expressions, body movement, and tone
of voice guide inferences about the emotions, intentions, attitudes,
and personality traits of others (e.g., Argyle & Cook, 1976; Baron-
Cohen, 1995; Berry, 1991; Ekman, 1982; Mehrabian, 1972;
Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979). These infer-
ences can be made intentionally or unintentionally, and in most
cases, nonverbal inferences can be made extremely quickly
(Ambady & Rosenthal, 1992; Pessoa, Japee, & Ungerleider, 2005;
Williams et al., 2004). For example, emotions can be extracted
from facial expressions or body movements in mere milliseconds
(Bar, Neta, & Linz, 2006; McLeod & Rosenthal, 1983; Pessoa,
Japee, Sturman, & Ungerleider, 2006; Pessoa et al., 2005;
Rosenthal et al., 1979; Williams et al., 2004). Personality, sexu-
ality, and liking can all be extracted from several seconds of
nonverbal behavior (see Ambady, Bernieri, & Richeson, 2000).
Moreover, accurate information can be extracted from extremely
degraded nonverbal stimuli. For example, gender, identity, and
deceit can be extracted from human movements indicated only by
the dynamic movement of points corresponding to joints or limbs
(Cutting & Kozlowski, 1977; Kozlowski & Cutting, 1977; Rune-
son & Frykholm, 1983). In short, people are closely attuned to the
meaning of others’ nonverbal behavior.

The meaning that perceivers derive from others’ nonverbal
behavior has important implications for those perceivers. For ex-
ample, initial impressions formed from exposure to nonverbal
behavior often hold sway over subsequent impressions of target
persons (Ambady & Rosenthal, 1992; Dougherty, Ebert, & Cal-
lender, 1986). More important for our purposes, nonverbal behav-
ior directed at a target person can influence the target’s own
behavior (e.g., Harris & Rosenthal, 1985). In one illustrative study,
interviewers were instructed to exhibit negative or positive non-
verbal responses to interviewees (Word, Zanna, & Cooper, 1974).
Interviewees inferred that the negative interviewer was unfriendly
and performed worse with this interviewer, compared with the
positive interviewer. A substantial number of interpersonal expect-
ancy studies report similar findings (e.g., Harris & Garris, 2008;
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Harris & Rosenthal, 1985), suggesting that information extracted
from others’ nonverbal behavior influences perceiver behavior. In
summary, people appear to extract a great deal of information from
others’ nonverbal behavior, and this information influences beliefs
and behavior.

Although there is substantial evidence that people extract infor-
mation from and are influenced by nonverbal behaviors directed at
them, there is a paucity of evidence regarding how people are
influenced by nonverbal behaviors directed at others. Our thesis is
that (a) people are influenced by nonverbal behavior directed at
certain social categories, and (b) such bias may exert widespread
effects upon a culture. In general, we argue that exposure to
nonverbal bias contributes heavily to the attitudes and beliefs
shared within a culture.

Nonverbal Bias

We use the term nonverbal bias to refer to nonverbal behaviors
that vary systematically as a function of a target’s social category.
For example, nonverbal bias occurs when nonverbal behavior is
especially positive toward Caucasians, slim women, or New York
Yankees’ fans and especially negative toward Hispanics, heavy
women, or Boston Red Sox fans. There is ample evidence that
nonverbal biases exist. For instance, African Americans, heavy
women, and elderly adults have been shown to elicit more negative
nonverbal behavior than European Americans, slim women, and
young adults, respectively, in experimental and naturalistic situa-
tions (Chaikin, Sigler, & Derlega, 1974; Dovidio, Kawakami,
Johnson, Johnson, & Howard, 1997; Harris, Moniz, Sowards, &
Krane, 1994; E. B. King, Shapiro, Hebl, Singletary, & Turner,
2006).

Nonverbal bias is also likely to be influential. That is, systematic
biases in nonverbal behavior represent an environmental regular-
ity, and people are remarkably attuned to such regularities
(Lewicki, Hill, & Czyzewska, 1992). For example, if people are
exposed to a social environment in which (short) shin-length and
likability covary, they may conclude that short-shinned people are
especially likable (Hill, Lewicki, Czyzewska, & Boss, 1989).
People seem to be attuned to even the most subtle and minor
regularities (see Lewicki et al., 1992), such that exposure to even
a small correlation between race and athleticism may produce the
belief that, for example, Black people are superior athletes. In
short, people are attuned to environmental regularities, and beliefs
about different sorts of people may be derived from these regu-
larities (Lewicki et al., 1992).

As one such regularity, exposure to nonverbal bias may influ-
ence the beliefs and attitudes of a single perceiver, but such bias
would have to be sufficiently prevalent within the culture for it to
produce culturally shared beliefs and attitudes. An important point,
then, is that widespread cultural influences of nonverbal bias
depend on the prevalence of that bias. One purpose of the current
research is to examine the extent to which people are frequently
exposed to at least one type of nonverbal bias. Although it would
be possible to make observations of nonverbal bias in a particular
setting, such observations would have limited generalizability.
Thus, we examined nonverbal bias within a communication me-
dium known to reach millions of people: television.

The Cultural Influence of Nonverbal Bias: The Case of
Female Body Size

Television provides an especially interesting and largely un-
tapped medium for examining nonverbal behavior and its influ-
ence (but see Manusov & Jaworski, 2006). The number of televi-
sion stations has skyrocketed over the last several decades,
creating a substantial and diverse televised population. Of course,
members of this population know that they are being videotaped,
and many have been told exactly what to say and how to behave—
thus, it is appropriate to consider “people who appear on televi-
sion” as a population, rather than as a sample of the larger
population. Much like politicians, military commanders, or reli-
gious leaders, the televised population should be considered an
especially important and influential population, given that millions
of people are exposed to television characters daily.

Media-effects theories model the cultural influence of television
and other media (see Bryant & Zillman, 2002), and several of these
theories support our hypotheses. Consistent with exemplification
theory (Zillmann, 2002), repeated exposure to concrete behavior
(here, nonverbal behavior) should exert especially strong social
influence effects. Perceivers’ estimates of prevalent attitudes are
influenced substantially more by exposure to exemplars that illus-
trate attitudes than by exposure to explicitly stated base-rate in-
formation (Brosius & Bathelt, 1994)—these effects are especially
strong with (nonverbally) emotional social exemplars (Aust &
Zillmann, 1996). A very different media-effects model also sup-
ports our hypotheses. According to the cultivation perspective,
with increasing exposure to television, viewers’ subjective reality
is increasingly shaped by the beliefs and ideologies existing on
television (e.g., Gerbner & Gross, 1976). Consistent with this
perspective, we expect viewers’ subjective beliefs and attitudes
about female bodies to reflect the world as (nonverbally) portrayed
on television (see also Dalton et al., 2003).

The particular beliefs and attitudes that we examined were those
relevant to body ideals. In fact, much has been made of the
prevalence of slim female bodies on television. For example, many
have argued that such prevalence is, in part, responsible for West-
ern problems of female body image and eating disorders (e.g.,
Kilbourne, 1999; Levine & Smolak, 1996; Rodin, Silberstein, &
Striegel-Moore, 1985; Thompson, Heinberg, Altabe, & Tantleff-
Dunn, 1999), and there is some empirical support for this idea
(e.g., Birkeland et al., 2005; Dittmar & Howard, 2004; Groesz,
Levine, & Murnen, 2002; Keel & Klump, 2003; Lindberg & Hjern,
2003). In our view, female body ideals are also likely to be
influenced by the degree to which slim (as opposed to heavier)
characters are treated well by other television characters. In the
current research, we investigated the extent to which individuals in
Western culture were (a) widely exposed to and (b) influenced by
nonverbal bias favoring especially slim women. If people in West-
ern culture are widely exposed to and influenced by such nonver-
bal bias, then it is likely that nonverbal bias plays a role in
producing culturally shared beliefs and behavior.

We conducted four studies to test our hypotheses. Study 1
examined the extent to which nonverbal bias in favor of especially
slim women was depicted on popular television. Study 2 examined
the extent to which exposure to such nonverbal bias influenced
women’s body-related attitudes and beliefs. Study 3 examined the
extent to which individual differences in media exposure to non-
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verbal bias could account for body-related attitudes, beliefs, and
behavior. Finally, Study 4 examined the extent to which regional
rates of unhealthy dieting were attributable to regional exposure to
nonverbal bias.

Study 1

Method

Overview and Hypothesis

The purpose of Study 1 was to examine cultural exposure to one
type of nonverbal bias. Several 10-s video clips were created for
each female character from 18 popular scripted television shows
(airing nationally). These clips were chosen in accordance with a
predetermined algorithm (e.g., first and last social interaction from
each show). To obtain an unbiased estimate of nonverbal liking for
each character, we digitally removed the rated character and the
audio track from each clip. Thus, all that was visible was other
characters’ nonverbal responses to the rated character. Television-
naı̈ve judges rated the extent to which the digitally removed
character was liked. A separate group of judges rated the body size
of each character from still images included in the 10-s clips. Thus,
each featured character received a “nonverbal liking” score and a
“body size” score.

On the basis of research suggesting that pro-slim, anti-fat atti-
tudes are prevalent within America (Crandall, 1994; Thompson et
al., 1999), we hypothesized that increasingly heavy body size
would be associated with decreases in being nonverbally liked.

Television Shows

An informal survey was distributed to 34 female undergraduates
in a lower-level psychology course at Tufts University (Medford,
MA). This survey simply asked respondents to list their three
favorite television shows. Survey responses were used to compile
a list of television shows from which to sample female characters.
We were particularly interested in scripted television shows be-
cause these include characters that recur over a period of years and
because we wanted to avoid variability due to differences in show
format; hence, we discarded references to reality shows, news
programs, and movies, as well as broad references to television
networks. A total of 46 shows were listed, of which 18 were
scripted television shows that were listed by multiple respondents
and that included recurring female characters (see Appendix). Ten
of these 18 shows were among the 20 shows (current or syndi-
cated) most popular among young adults. These shows thus con-
stituted a representative sample of the scripted-show population.

Episodes and Characters

To approximate the amount of bias appearing on scripted tele-
vision in a finite period, we recorded two episodes of each show in
a 2-week period and subsequently digitized them. From this
2-week sample of 18 shows, a total of 76 female characters were
included in the analysis, accounting for close to 100% of the
population of female characters on these shows.

Selection of Clips

Research suggests that impressions derived from 10 s of non-
verbal exposure are as accurate as those derived from much longer

time periods (e.g., 5 min or more; Ambady & Rosenthal, 1992). As
such, several 10-s clips were made for each character.1 Our goal of
four clips per character was secondary to a systematic and unbi-
ased procedure for selecting clips. Clips were only selected if they
included 10 s of uninterrupted social interaction, included both
characters in a single frame for at least 1 s, and occurred in the first
or last 10 min of an episode. In the event that multiple clips met
these criteria, the first clip from each segment was always selected.
There were 186 total clips.

Editing of Selected Clips

The 10-s clips for each character were digitally edited. Specif-
ically, the primary character within each clip was digitally edited
out of the scene with Adobe Premiere software (Adobe Systems,
Inc., San Jose, CA) by eliminating those parts of the screen that
included the character. This editing process ensured that the weight
or appearance of the featured character did not influence ratings of
nonverbal responses to that character. The audio track was also
digitally removed from each clip to ensure that only nonverbal
information was available to judges. These edited 10-s clips were
organized into sets according to character; thus, there were 76 sets
(one set per character).

Judges

Sixty-three undergraduate students were recruited via an adver-
tisement on a university website or at a campus café. Of these, 17
women rated nonverbal liking on the basis of silent and edited
television clips, 14 students (10 female) rated verbal liking on the
basis of transcripts, 12 female students rated the body size of
characters on the basis of still images, and 20 students (13 female)
rated the character traits of known characters.

Nonverbal Liking Ratings

Rating procedure. To ensure that the featured characters were
rated on the content of the clips rather than preexisting knowledge
of the characters, we confirmed (via self-report) that judges
“never” or “almost never” watched television. Groups of three to
five judges rated each of 76 clip sets for “how much the visible
characters liked or disliked the ‘blocked’ character.” The clip sets
were presented in a different random order for each group. Ratings
were made on a �3 (strongly disliked) to �3 (strongly liked) scale.
Even if judges had seen a show before, they would have difficulty
identifying the blocked character unless those judges had seen the
particular episode.

For any single character, we eliminated judges who had previ-
ously seen the relevant episode (on average, only 6.9%, or one
judge, had seen each episode).

1 A 10-s sample of a television character year is equivalent to at least a
30-min sample of a “real person” year. Multiplying the episodes in a year
(no more than 24) by the minutes in an episode (no more than 44) yields
a maximum 1,056-min character year. Real people have an approximate
minimum of 213,000 meaningful minutes (10 hr per day � 356 days). Ten
seconds of television character behavior is, thus, proportionally equal to at
least a half an hour of “real person” time and, hence, at least as represen-
tative as most measurements of human behavior.
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Nonverbal liking scores. Inter-rater reliability was high for the
“liking” item (Cronbach’s � � .83). We therefore averaged ratings
for each character across judges to create “nonverbal liking”
scores.

Body-Size Ratings

Character images. Still-frame images of each of the 76 female
characters were taken from one of the two recorded episodes. For
each character, the first still image that provided a frontal view of
the entire body was selected. Individual judges rated each of 76
character bodies according to a figural rating scale (Stunkard,
Sorensen, & Schulsinger, 1983). The scale included nine drawn
body sizes ranging from 10 (quite slim) to 90 (quite large). In
anticipation of a relatively restricted range (female television char-
acters typically have quite slim proportions; see Tiggemann,
2002), we encouraged judges to use all integers between 10 and 90
(e.g., “27,” “72”). Character images were presented in a random
order on a computer monitor, through the use of MediaLab soft-
ware (Empirisoft Corporation, New York, NY). The figural rating
scale appeared underneath each character image.

Body-size scores. Inter-rater reliability was quite high (Cron-
bach’s � � .94). Consequently, body-size scores for each character
were averaged across judges. Rated body size ranged from 23.17
to 68.13, mean body size was 35.51, and median body size was
32.58.

Nonverbal Bias Scores

To minimize the influence of any single show, we computed
nonverbal bias scores for each show. These scores reflect—for
each show—the degree to which slimmer female characters were
liked (nonverbally) more than heavier female characters. To com-
pute nonverbal bias, nonverbal liking and body-size scores were
each standardized within the entire sample (by subtracting the
mean and dividing by the standard deviation). Hence, heavier
characters and nonverbally liked characters would have positive
body-size scores and positive liking scores, respectively. For pre-
sentational purposes, the liking scores were reversed such that
liked characters were indexed by negative scores. For each char-
acter, the resulting scores were then multiplied together. Positive
scores indicated nonverbal bias in favor of a slim character or
against a heavy character. For example, a liked slim character
would have a positive nonverbal bias score, because her body-size
score would be negative and her liking score would be negative.
Similarly, a disliked and heavy character would also have a pos-
itive score. Conversely, liked heavy characters and disliked slim
characters would have negative scores. Because nonverbal bias
manifests itself as the relative difference in liking for slim versus
heavy women, a single index of nonverbal bias was desirable.

For each show, nonverbal pro-slim bias scores of the characters
were averaged. We considered the bias scores for each show to be
reliable estimates because the sampled characters very nearly
represented the population of steady female characters in each
show.

Character Ratings

To control for relevant third-variable confounds, we asked a
group of participant judges to rate several stable characteristics of

the characters. To ensure that the featured characters were rated by
knowledgeable judges, we confirmed (via self-report) that judges
frequently viewed the shows in which the characters appeared.
These judges individually rated each character for how kind,
intelligent, and sociable that character was (on 0–6 scales an-
chored by not at all and extremely). Characters were identified by
images (screen shots) accompanied by names. Inter-rater reliability
was acceptable for each type of rating (�s � .93, .92, and .90 for
kind, intelligent, and sociable, respectively). Consequently, ratings
for each character were averaged across judges.

Transcript Ratings

To control for verbal bias (Fouts & Burgraff, 1999, 2000),
participant judges rated transcripts according to the verbal content
of the clips. In general, ratings of thinly sliced transcripts are as
predictive as ratings of thinly sliced silent video clips (see Ambady
& Rosenthal, 1992). As with nonverbal liking ratings, judges
viewed all transcripts pertaining to a character and then rated this
character (from �3 � extremely disliked to �3 � extremely liked).
Inter-rater reliability was high for these ratings (� � .90); conse-
quently, verbal liking ratings for each character were averaged
across judges.

Results

Are Slim Female Television Characters Nonverbally
Favored?

A simple correlation was computed between body size and
nonverbal liking. As expected, this correlation was negative and
significant (r � �.23, p � .04), showing that slim female
characters elicited more favorable nonverbal responses than did
heavier female characters. This correlation was not reduced in
controlling for character kindness (r � �.25), intelligence (r �
�.24), sociability (r � �.23), or verbal liking (r � �.30; all
ps � .05).

How Predominant Is Nonverbal Pro-Slim Bias?

Mean nonverbal bias was positive (pro-slim) in 61% of the
shows. This same proportion was true when considering only
primary characters and when considering median nonverbal bias.
Given the entire sample and equal weighting for each show, mean
nonverbal bias (a) was .20 (median � .16), (b) was associated with
a 95% confidence interval of .03 to .37, and (c) was significantly
greater than zero, t(17) � 2.54, p � .02, r � .53. Hence, young
women are exposed to nonverbal pro-slim bias more often than
they are exposed to nonverbal pro-heavy bias. Moreover, the
nonverbal pro-heavy bias that young women are exposed to on
scripted television appears to be quite weak, compared with non-
verbal pro-slim bias. Among the seven shows that exhibited a
pro-heavy bias, the mean nonverbal bias was �.09 (median �
�.07). Among the 11 shows that exhibited a pro-slim bias, the
mean nonverbal bias was .39 (median � .32). Pro-slim bias is thus
about four times as strong as pro-heavy bias (.39:.09 for means;
.32:.07 for medians).

Discussion

A subtle bias exists on television. Specifically, Study 1 showed
that the nonverbal behavior of television characters toward women
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depends on the body size of those women. To the extent that a
female character was slim, she would be expected to receive
positive nonverbal responses from other television characters.
These findings are especially striking considering that they oc-
curred within a population of female characters who were already
quite slim. Thus, in a sample of 18 shows, including many of the
most popular among young women, extremely (perhaps unhealth-
ily) slim characters were nonverbally favored over somewhat slim
characters.

This finding supports the view that implicit biases based on
social categories are alive and well in Western culture (e.g., Hebl
& Dovidio, 2005). Whereas previous research revealed the exis-
tence of such implicit, nonverbal biases in the laboratory (e.g.,
Dovidio et al., 1997), we find evidence for nonverbal bias in a
cultural communication medium—popular television. The nonver-
bal behaviors of television characters reflected the body size of the
women with whom they were interacting. Given that these televi-
sion programs are watched by millions of viewers, it seems rea-
sonable to conclude that people are frequently exposed to bias via
nonverbal behavior. Nonverbal bias is therefore a part of Western
culture in the sense that people in Western culture are frequently
exposed to it.

Can exposure to nonverbal bias influence the beliefs and atti-
tudes of people within a culture? If so, then the nonverbal slimness
bias depicted on television and encountered by millions of people
is likely to have a substantial impact on shared beliefs and attitudes
about body size. In Study 2, we examined how exposure to
nonverbal slimness bias might influence individual beliefs about
body size.

Study 2

Given perceivers’ propensity to (a) form impressions from non-
verbal behaviors and (b) learn to associate social characteristics, it
is possible that observing nonverbal behavior from afar could
teach observers that, for example, slim women are well-liked. We
hypothesized that exposure to nonverbal bias would cause partic-
ipants to think that others like slim people. Just as exemplification
theory (cf. Zillman, 2002) suggests that exposure to exemplars is
likely to be especially influential, we expected that exposure to
exemplars of nonverbal behavior would be especially influential
with respect to the impact of others’ attitudes. Because people
come to hold the attitudes associated with others (e.g., Lowery,
Hardin, & Sinclair, 2001), we expected that exposure to nonverbal
bias would also cause perceivers to like slim women and want to
be slim.

Conscious recognition of the nonverbal pattern should not be
necessary for nonverbal bias to exert an impact. Previous implicit
learning research (see Lewicki et al., 1992) has shown that con-
scious recognition of environmental covariation is not necessary
for exposure to such covariation to exert an impact. Because the
differences in character body size in the current study were rela-
tively small (most female television characters fall in the slim-to-
normal range) and because the depicted (nonverbal) behavior was
quite subtle, we predicted that perceivers would be unable to
identify the nonverbal bias pattern depicted in the clips. In sum-
mary, exposure to nonverbal slimness bias should exert a noncon-
scious influence on body ideals attributed to others and on one’s
own body ideals and attitudes.

Method

Overview and Hypotheses

Two sets of video clips were constructed from the Study 1
materials: One set included clips of characters with high positive
(pro-slim) nonverbal bias scores and the other set included clips of
characters with high negative (pro-heavy) nonverbal bias scores.
These clip sets were carefully constructed so as to be equivalent on
other characteristics, such as average body size. Female partici-
pants were randomly assigned to one of these two sets of clips and
consequently answered questions about (a) their own ideal body,
(b) the ideal body for “most people,” and (c) their attitudes toward
slim women.

Participants exposed to clips depicting nonverbal pro-slim bias
were expected to (a) report especially slim body ideals, (b) at-
tribute slim ideals to others, and (c) report especially positive
evaluations of slim women.

Participants and Setting

Twenty-nine female undergraduates at a private university par-
ticipated in exchange for partial course credit in a low-level
psychology class. Participants were run in individual cubicles.

Materials

Video-clip sets. Two sets of silent (nonverbal) video clips
were constructed from the clips used in Study 1. Unlike Study 1,
however, the featured character was not cropped out of these clips.
Pro-heavy clips were selected so as to include clips of 17 charac-
ters with the most negative nonverbal bias scores. In other words,
these silent clips included relatively heavy characters treated
poorly and relatively slim characters treated well. In contrast,
pro-slim clips were selected so as to include clips of 17 characters
with the most positive nonverbal bias scores. These silent clips
included relatively slim characters treated poorly and relatively
heavy characters treated well. Character body size was positively
correlated with being nonverbally liked in the pro-heavy clips (r �
.53, p � .03), whereas in the pro-slim clips, character body size
was negatively correlated with being nonverbally liked (r � �.88,
p � .001; Z � 5.2, p � .001). As intended, then, the two sets of
clips differed with regard to whether slim or heavy female char-
acters were nonverbally favored.

We also wanted to be certain that average body size was
equivalent in the two groups of clips. The body-size ratings from
Study 1 confirmed that characters in the pro-slim set (body-size
M � 35.88) were not significantly larger or smaller than characters
in the pro-heavy set (body-size M � 34.16), t(32) � .41, p � .68,
r � .07. Hence, the pro-slim clips did not include slimmer women
than the pro-heavy clips. Rather, the slim characters were treated
better and the heavy characters were treated worse (nonverbally) in
the pro-slim clips than in the pro-heavy clips. We also ensured that
the characters did not differ with respect to other characteristics,
such as apparent kindness, sociability, or intelligence. Independent
groups t tests revealed that characters in the pro-slim set did not
differ from characters in the pro-heavy set with respect to judged
intelligence (both Ms � 4.79), kindness (pro-slim M � 4.41;
pro-heavy M � 4.58), or sociability (pro-slim M � 5.03; pro-
heavy M � 4.99), ts(32) � .5, ps � .6. Finally, we equated the two
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groups with respect to race—in each set there were twelve White
women, three Hispanic women, two Black women, and one Asian
woman. Thus, the two sets of clips did differ with respect to
nonverbal slimness bias but did not differ with respect to body
size, ethnicity, character intelligence, character kindness, or char-
acter sociability.

We conducted two pilot studies to examine the extent to which
perceivers could consciously recognize the pattern of nonverbal
bias. In the first pilot study, 20 female undergraduates were told
that they would receive $20 if they could uncover the hidden
pattern during or after watching the clips. Even after the provision
of several hints, these undergraduates could not identify the pat-
tern. In the second pilot study, 26 participants were told prior to
viewing the clips that the pattern was one of four options (includ-
ing the correct option). Nonetheless, when given a four-item
multiple choice after watching the clips, participants could not
identify the pattern at above-chance (25%) rates.2 In summary,
perceivers were unable to consciously identify—in the clips used
here—the relationship between nonverbal behavior and body size.

Cultural body ideal. In the main study, participants completed
a two-item measure of cultural body ideals after viewing the clips.
Participants were asked to indicate, on the figural rating scale used
in Study 1 (Stunkard et al., 1983), the (a) body size that most
women would like to be and (b) body size that most men want in
a woman. Responses to these two items were consistent (r � .45,
p � .01) and were averaged to form an index of the participant’s
cultural body ideal.

Individual body ideal. Participants were asked to indicate, on
the figural rating scale used in Study 1, the body size that they
would most like to be. This single item has been used in many
studies to index body ideals (see Thompson & van den Berg,
2002).

Attitudes toward slim women. We created an index of attitudes
toward slim women by using the three relevant items from the
Ideal Body Stereotype Scale—Revised (Stice, 2001). The conver-
gent and predictive validity of the overall scale have been dem-
onstrated, as has acceptable test–retest reliability (Stice & Agras,
1998). The three relevant items are “slender women are more
attractive,” “women who are in shape are more attractive,” and
“women with toned (lean) bodies are more attractive,” with agree-
ment in all three cases rated on a 1 (disagree) to 5 (agree) scale.
Responses to these items were highly consistent (� � .87) and
were averaged to form a single index.

Procedure

On arrival, participants were informed that they would be com-
pleting several short but unrelated studies. After completing in-
formed consent, participants followed instructions that appeared
on a computer monitor. As part of these instructions, participants
were informed that the first study was about making judgments of
television characters. They then viewed the clips to which they had
been randomly assigned (pro-slim or pro-heavy). These clips were
presented via MediaLab software. Although all clips featuring a
particular character were grouped together, the characters were
presented in a different random order for each participant. For each
character viewing, participants rated the extent to which the char-
acter was liked. At the conclusion of this study, participants
completed the three self-report measures described above. During

debriefing, no participants reported any knowledge that the two
studies were related, and most were quite surprised at this revela-
tion.

Results

Recall that the characters in the two sets did not differ in their
average size. Rather, in the pro-slim clips, slim characters elicited
more positive nonverbal behavior than did heavier characters. In
the pro-heavy clips, heavy characters elicited more positive non-
verbal behavior than did slimmer characters.

Manipulation Check

To ensure that the clips were evaluated in the intended manner,
we analyzed participants’ liking ratings. First, participants within
each condition agreed about the extent to which each character was
liked: Within the pro-heavy condition, inter-rater � � .92, and
within the pro-slim condition inter-rater � � .89. We then com-
puted an average score for each character, reflecting the degree to
which the character was nonverbally liked by the other characters.
Finally, and as in Study 1, we correlated these nonverbal liking
ratings with body size. The correlation within the pro-slim condi-
tion was significantly more negative (indicating greater pro-slim
bias; r � �.74, p � .001) than the correlation within the pro-heavy
condition (r � .08, p � .76; Z � 2.72, p � .006). The pro-slim
condition included significantly more nonverbal pro-slim bias than
did the pro-heavy condition.3

Cultural Body Ideal

We expected that exposure to nonverbal bias would influence
the beliefs that people attribute to others. Indeed, pro-slim condi-
tion participants had significantly slimmer cultural body ideals
(M � 27.67) than did pro-heavy condition participants (M �
32.64), t(27) � 2.05, p � .05, r � .37. Thus, nonverbal bias can
influence the beliefs attributed to others.

2 In the first pilot study, 20 undergraduate female participants were
shown one of the two sets of clips after receiving “pattern-recognition”
instructions. Participants were told that there was a systematic pattern in
the clips that involved “nonverbal liking” (which was defined) and another
variable. They were promised $20 if they could identify the pattern, yet
none were able to do so.

The second pilot study used a multiple-choice format while removing
the monetary incentive. Twenty-six female undergraduates were instructed
to identify a pattern in a set of video clips—this pattern was said to include
nonverbal liking (which was defined) and “another variable.” They were
told ahead of time that the “other variable” was (a) race, (b) clothing, (c)
body size, or (d) age. After watching the clips, participants were asked to
select the other variable from the list of four possibilities (race, clothing,
body size, or age). Fifteen percent of participants in the pro-slim condition
selected body size as did 15% within the pro-heavy condition—this rate
was below chance (where chance was 25%). Moreover, there were no
differences in answer choices based on the clips viewed (i.e., pro-heavy or
pro-slim).

3 An anti-fat bias may have led participants to be unwilling or unable to
perceive a nonverbal “pro-heavy” bias (Crandall, 1994). Clearly, this
would not have been an issue in Study 1, in which judges could not see the
featured actresses or their body size.
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Individual Body Ideal

We expected that exposure to nonverbal bias would influence
individual desires and attitudes. Indeed, pro-slim condition partic-
ipants had significantly slimmer body ideals (M � 28.80) than
pro-heavy condition participants (M � 34.07), t(27) � 2.07, p �
.05, r � .37, suggesting that nonverbal bias influences individual
desires.

We had hypothesized that the effects of nonverbal bias on
individual body ideals would be mediated by cultural body ideals.
To examine this hypothesis, we conducted mediational analyses
based on established guidelines (Baron & Kenny, 1986). A
dummy-coded video condition variable ( pro-heavy � 0) predicted
both individual body ideal (� � �.37, p � .05) and cultural body
ideal (� � �.37, p � .05)—body ideals were slimmer among
participants exposed to pro-slim bias. When the dummy-coded
variable and cultural body-ideal scores were entered together to
predict individual body ideals, cultural body-ideal scores were a
significant predictor (� � .73, p � .001). More important, and
consistent with mediation, the predictive power of the dummy-
coded video condition variable dropped to � � �.10, p � .44 (see
Figure 1). A Sobel test conducted on the indirect effect was
significant (Z � �1.91, p � .05). In summary, the influence of
nonverbal bias on individual desires was mediated by beliefs
attributed to others (cultural ideals).

Attitudes Toward Slim Women

We expected participants who had viewed the pro-slim videos to
have more positive attitudes toward slim bodies than participants
who had viewed the pro-heavy videos. Indeed, pro-slim condition

participants had significantly more positive attitudes toward slim
bodies (M � 4.48) than pro-heavy condition participants (M �
3.88), t(27) � 2.21, p � .04, r � .39. Thus, nonverbal bias can
influence individual attitudes.

As with body ideals, we expected nonverbal bias to influence
attitudes via its effects on the beliefs attributed to others. Specif-
ically, we expected the effects of nonverbal bias on attitudes
toward slim women to be mediated by cultural body ideals. Indeed,
the dummy-coded video condition variable ( pro-heavy � 0) pre-
dicted both attitudes toward slim women (� � .39, p � .04) and
cultural body ideal (� � �.37, p � .05). When the dummy-coded
variable and cultural body-ideal scores were entered together to
predict attitudes toward slim women, cultural body-ideal scores
were a significant predictor (� � �.65, p � .001). Consistent with
mediation, the predictive power of the dummy-coded video con-
dition variable dropped to � � .15, p � .3 (see Figure 1; Sobel Z �
1.85, p � .065). In summary, the influence of nonverbal bias on
individual attitudes was mediated by beliefs attributed to others
(cultural ideals).

Discussion

Exposure to nonverbal bias in favor of especially slim women
caused increases in young females’ beliefs that most people like
especially slim female bodies. As a consequence, exposure to
nonverbal bias (favoring slim women) led young women (a) to
view slim female bodies as especially attractive and (b) to desire a
slimmer body size. Participants’ beliefs about others’ body ideals
(i.e., cultural body ideals) mediated the effects of nonverbal bias
on body-related attitudes and desires. Hence, exposure to nonver-
bal bias influenced attitudes and desires by influencing cultural
ideals.

These rather strong effects occurred despite the fact that the
clips contained nonverbal bias that was inaccessible to conscious
awareness. The causal influence of nonverbal bias may thus be
described as a particularly subtle form of social influence. Finally,
it is noteworthy that the two sets of clips differed on whether slim
or heavy characters were nonverbally favored but did not differ
with respect to average body size and several other variables.

Study 3

The results of Studies 1 and 2 suggest that people are naturally
exposed to and influenced by nonverbal bias. In building on these
findings, it seemed reasonable to hypothesize that natural exposure
to nonverbal bias accounted for individual differences in bias-
related attitudes and beliefs. Indeed, research on cultivation theory
has demonstrated that aggregate messages embedded across a
broad array of television shows can account for beliefs held by
television viewers. For example, violence is over-represented and
the elderly are under-represented on television, compared with the
real world. Indeed, increased television viewing is associated with
increases in estimates of violence and decreases in estimates of the
elderly population (e.g., Gerbner, Gross, Morgan, & Signorelli,
1980; Gerbner, Gross, Signorelli, & Morgan, 1980). The purpose
of Study 3 was to examine whether natural exposure to televised
nonverbal bias was sufficient for accounting for bias-related atti-
tudes, beliefs, and behavior.
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Figure 1. Mediation of individual ideals and attitudes toward slim
women. Top panel indicates mediation of individual ideals, whereas bot-
tom panel indicates mediation of attitudes toward slim women. Parenthet-
ical numbers indicate beta weights without cultural ideals included in the
model. � p � .05. �� p � .001.
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Because Study 3 was not a true experiment, we took steps to
examine the viability of several third-variable and reverse-
causality explanations. With respect to third variables, we con-
trolled for simple effects of body size, verbal pro-slim bias, and
several other meaningful nonverbal biases. Finally, we conducted
a pilot study to assess the viability of reverse causality, or the idea
that endorsement of a slim ideal predisposes viewers to choose to
watch nonverbally biased programs.

Method

Overview and Hypotheses

Female participants indicated the three scripted television shows
that they watched most often and subsequently completed several
established self-report measures. These measures assessed ideal
body size, attitudes toward slim women, attitudes toward heavy
people, fear of gaining weight, and dietary restraint. For each
participant, the nonverbal bias score associated with each listed
show was used to compute that participant’s exposure-to-
nonverbal-bias score.

We expected exposure to pro-slim nonverbal bias to be nega-
tively correlated with ideal body size but positively correlated with
positive attitudes toward slim women, dislike for heavy people,
fear of gaining weight, and dietary restraint. We expected these
effects to hold, even after controlling for several third variables.

Participants

In Study 2, about 10 min of exposure to nonverbal bias changed
body-related attitudes and desires, with an effect size of about r �
.38. We estimated the effects of repeated exposure (over a lifetime,
perhaps dozens of hours of exposure) to be larger, approximately
r � .5. This estimate is further supported by the fact that relation-
ships depicted in the media as exemplars (e.g., individual televi-
sion clips or stories in newspapers) can exert a social influence that
increases with time (Gibson & Zillmann, 1994; see also, Zillmann,
2002). With this expected effect size and an alpha set to .05, power
of .75 could be reached with a sample size of 29. Consequently, we
recruited 29 female undergraduates to participate in exchange for
partial course credit or $10. Participants completed the procedure
on a computer in individual cubicles.

Materials

Nonverbal bias. Participants typed the names of the three
scripted television shows they watched most often. We chose an
open-response format to maximize the likelihood that the listed
shows were frequently viewed (and not just selected because they
appeared on a list). Participants listed an average of two shows
contained in our nonverbal bias database. The nonverbal pro-slim
bias score for each participant was computed by averaging the
nonverbal bias scores associated with their listed shows (see Study
1 for computation of nonverbal bias scores).

Other biases. In Study 1, each target character was assigned
intelligence, kindness, sociability, and “verbally liked” ratings by
several groups of judges. In Study 3, these ratings were used to
create bias scores for each character and show, just as nonverbal
liking ratings were used to create nonverbal bias ratings for each
score and show (see Study 1 for computation). For example, we

multiplied standardized intelligence scores with standardized non-
verbal liking scores to form pro-intelligent nonverbal bias scores
for each character. Consequently, pro-intelligent nonverbal bias,
pro-kind nonverbal bias, pro-sociable nonverbal bias, and pro-slim
verbal bias scores were computed for each Study 3 participant by
averaging the relevant bias scores associated with their listed
shows.

Individual body ideal. Same as Study 2.
Attitudes toward slim women. Same as Study 2.
Attitudes toward heavy women. We used the Anti-Fat Atti-

tudes scale (Crandall, 1994) to examine the degree to which
exposure to nonverbal bias was associated with prejudice against
heavy people. This scale consists of a total of 13 agreement items,
each answered on a 9-point scale. The Anti-Fat Attitudes scale has
three subscales: (a) dislike for fat people, (b) fear of becoming fat,
and (c) beliefs that people become fat because of a lack of
willpower. We averaged scores for items within each subscale to
form an overall index for each subscale.

Dietary restraint. Because nonverbal bias was expected to
influence body-related beliefs and attitudes, and because body-
related beliefs and attitudes are an important predictor of eating
behavior (e.g., Polivy & Herman, 2002; Thompson & Stice, 2001),
we expected that exposure to nonverbal bias would be related to
dietary restraint (characterized by a concern for dieting and weight
fluctuation; Heatherton, Herman, Polivy, King, & McGree, 1988).
We measured dietary restraint with the frequently utilized revised
(10-item) restraint scale (� � .78 here). Although there is some
debate about the validity of this scale, there is evidence that this
scale possesses multiple markers of validity (see Heatherton et al.,
1988); we chose to use this scale primarily to keep with existing
research. Examples of scale items include “how often are you
dieting?” and “in a typical week how much does your weight
fluctuate?” The response choices differ by item, but numeric
choices range from 1 to 5, with 5 indexing greatest restraint.

Procedure

Participants arrived at the laboratory individually and were
assigned a cubicle. After completing informed consent, partici-
pants listed their three favorite television shows, and completed the
individual ideal, attitudes toward slim women, Anti-Fat Attitudes,
and restraint scales in order. Participants were then debriefed and
dismissed.

Results

As in Study 1, positive nonverbal bias scores were consistent
with favoritism for relatively slim women.

Exposure to Nonverbal Pro-Slim Bias and Attitudes
About Body Size

As expected, increases in exposure to nonverbal bias were
associated with reduced ideal body size (r � �.62, p � .001),
positive attitudes toward slim women (r � .45, p � .01), dislike
for fat people (r � .54, p � .002), increased fears of becoming fat
(r � .49, p � .01), and increased beliefs that fat people lack
willpower (r � .39, p � .05). Increased exposure to nonverbal bias
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was nonsignificantly associated with restrained eating scores (r �
.30, p � .11).

Controlling for Potential Third Variables

In three sets of equations, we controlled for exposure to (a)
simple body size, (b) verbal pro-slim bias, and (c) nonverbal biases
(pro-kind, pro-smart, and pro-sociable). Three equations were
preferable to one because of multicollinearity concerns. For each
set, we computed partial correlations between exposure to nonver-
bal pro-slim bias and the outcome variables.

Body size. After controlling for exposure to slim female body
sizes, exposure to nonverbal pro-slim bias remained a significant
( p � .05) associate of slim body ideals ( pr � �.59), positive
attitudes toward slim women ( pr � .43), dislike for fat people
( pr � .51), fear of becoming fat ( pr � .49), and the belief that fat
people lack willpower ( pr � .39). The previously nonsignificant
relationship with restrained eating remained marginal ( pr � .33;
p � .08).

Verbal bias. After controlling for exposure to verbal pro-slim
bias, exposure to nonverbal pro-slim bias remained a significant
( p � .05) associate of slim body ideals ( pr � �.40), positive
attitudes toward slim women ( pr � .42), dislike for fat people
( pr � .39), and fear of becoming fat ( pr � .40). Although the
relationship with attributions of willpower became nonsignificant
( pr � .24; p � .22), the previously nonsignificant relationship
with restrained eating became significant ( pr � .42; p � .03).

Nonverbal biases. After controlling for exposure to other non-
verbal biases (pro-smart, pro-kind, pro-sociable), exposure to non-
verbal pro-slim bias remained a significant ( p � .05) associate of
slim body ideals ( pr � �.38), dislike for fat people ( pr � .58),
fear of becoming fat ( pr � .45), and the belief that fat people lack
willpower ( pr � .42). Although the relationship with attitudes
toward slim women became nonsignificant ( pr � .24; p � .2), the
previously nonsignificant relationship with restrained eating be-
came significant ( pr � .51; p � .01).

In general, exposure to nonverbal pro-slim bias appears to
account for individual differences in body ideals and attitudes in a
manner that is independent of simple effects of body size, verbal
pro-slim bias, and several other nonverbal biases.

Reverse-Causality Pilot Study

As applied to Study 3, reverse causality is the idea that having
pro-slim attitudes and ideals predisposes viewers to watch shows
depicting pro-slim nonverbal bias. One reason to doubt reverse
causality here is that participants in Study 3 listed their three most
frequently watched shows—these are shows for which participants
watched an initial episode and subsequently decided to watch
more. Still, it is possible that personally biased individuals con-
tinue to watch nonverbally biased shows for less-than-conscious
reasons. That is, after viewing an episode, biased individuals may
decide to watch more episodes of nonverbally biased shows.

To address this possibility, we recruited (via a campus website)
a sample of 26 female participants with little if any exposure to the
18 sampled shows. These participants first completed the outcome
measures used in Study 3 and later watched a half episode of each
of the 18 shows. To maintain consistency with the other studies,
the chosen episode for each show was the first of the two episodes

used in Study 1 to estimate nonverbal bias. After each half episode,
participants rated (on 7-point scales) the extent to which they (a)
would like to watch the second half of the episode, (b) would
watch the show in the future, and (c) liked the show in general—
within each show, responses to these questions were averaged to
form “show-liking” scores (� � .95). At the end of the session,
participants also ranked these shows in order of how much they
liked each. Rankings were highly and inversely correlated with the
show-liking index (average and median r � �.77 and �.83,
respectively)—to maintain consistency with Study 3, the nonver-
bal bias scores of each participant’s three top-ranked shows were
used to create an index of “preference for shows with nonverbal
bias.” There was no relationship between preferences for nonver-
bally pro-slim shows and individual body ideal (r � .03), pro-slim
attitudes (r � .09), anti-fat attitudes (r � .03), fear of becoming fat
(r � .24), or weight control (r � .04). The findings of this pilot
study do not support the idea that women with pro-slim biases
continue to watch shows that depict a nonverbal pro-slim bias.

Discussion

Exposure to nonverbal bias on television occurs within a natu-
ralistic context in which many factors surely influence body-
related attitudes, beliefs, and behavior. Nonetheless, the results of
Study 3 demonstrate that natural exposure to nonverbal bias ac-
counts for substantial variance in (a) desired body size, (b) atti-
tudes toward slim women, (c) prejudice against fat people, and (d)
fear of becoming fat. Although the relationship with weight control
(“restrained eating”) was not significant, with a larger sample, this
relationship may have been significant. Indeed, after controlling
for relevant variables, nonverbal bias exposure was significantly
related to weight control. There was no support for the tested
third-variable or reverse-causality explanations of these findings.

Having demonstrated (a) that people are exposed to nonverbal
bias (Study 1), (b) that people are influenced by exposure to
nonverbal bias (Study 2), and (c) that exposure to nonverbal bias
accounts for individual differences in beliefs and behavior (Study
3), we turned our attention to examining whether exposure to
nonverbal bias accounts for regional differences in behavior.

Study 4

The established prevalence and influence of nonverbal bias
implies that the impact of nonverbal bias is widespread. To more
properly assess the role of nonverbal bias in building culture, we
assessed the power of nonverbal bias on a broader stage. We
conducted an archival study to examine the degree to which
exposure to nonverbal bias accounted for regional differences in
dieting behavior.

Apart from cultural differences, social psychologists have
largely ignored regional differences (with a few exceptions; e.g.,
Nisbett & Cohen, 1996). Consider America. People in different
American regions exhibit different behaviors; even people in
neighboring towns are likely to exhibit some subtle behavioral
differences (see Eaton et al., 2006). This is true for many forms of
behavior, including unhealthy dietary behavior. For example, com-
pared with teenage girls in other American cities, teenage girls in
San Diego are especially likely to vomit in an effort to lose weight
(see Eaton et al., 2006).
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Although some might dismiss such regional differences as en-
tirely due to measurement error, it is at least as likely that some-
thing more than measurement error is at work. Although regional
factors such as warm climate, wealth, and racial diversity may
account for regional differences in dieting behavior, we also expect
regional exposure to nonverbal bias to play a role. We tested the
hypothesis that regional differences in exposure to nonverbal bias
account for regional differences in unhealthy dieting behaviors.

Method

Overview and Hypotheses

To examine the regional relationship between exposure to non-
verbal bias and unhealthy dieting behaviors, we obtained regional
television ratings from Nielsen and regional dieting behavior data
from the Centers for Disease Control (CDC). Television-rating and
dieting-behavior data were restricted to the adolescent female
population. Televised exposure to nonverbal bias was calculated
for each region.

We expected regional exposure to nonverbal bias to be posi-
tively correlated with subsequent unhealthy dieting behavior, even
after controlling for relevant third variables.

Television Ratings

Nielsen monitors thousands of television programs in a total of
256 American viewing areas. Set meters are devices connected to
the television that simply record the channel viewed; people
meters also collect information about who is viewing the channel;
diaries are self-report instruments sent to homes during sweeps
periods. Regions that included people meters were selected for the
demographic metric of young women aged 12–24 years. In these
56 markets, ratings were made available for 12 shows with non-
verbal bias scores.

Nielsen data collection is most intense and reliable for the
“sweeps” periods (February, May, June, November); the pur-
chased data allowed for the computation of an average sweeps
rating for each of the 12 shows within each region for the 2005
season. For purposes of standardization, we focused on Nielsen
ratings for the percentage of viewers in each region.

Unhealthy Dietary Behaviors

As part of the “Healthy Youth!” initiative, the CDC distribute a
“Youth Risk Behavior Surveillance” survey to a variety of high
school administrators across the country. The survey items dem-
onstrate high 2-week test–retest reliability (Brener, Collins, Kann,
Warren, & Williams, 1995; Brener et al., 2002) and items relevant
to eating behavior (self-reported weight) are closely related to
objective measures (Brener, McManus, Galuska, Lowry, & Wech-
sler, 2003). Of the randomly selected schools, 72–100% partici-
pated (depending on state/locality), and within these schools, 61–
93% of students participated. Sample sizes ranged from 942 to
9,708, and all but one region had at least 1,000 respondents.

Surveys were administered to students during a single class
period in late 2005. Anonymity and confidentiality were empha-
sized. The three (yes/no) questions of interest were (a) “Over the
last 30 days, did you go without eating for 24 hours or more (also
called fasting) to lose weight or keep from gaining weight?” (b)

“Over the last 30 days, did you take any diet pills, powders, or
liquids without a doctor’s advice to lose weight or keep from
gaining weight? (do not include meal replacement products such as
Slim-Fast)” (c)”Over the last 30 days, did you vomit or take
laxatives to lose weight or to keep from gaining weight?”

For each region (state or locality), the percentage of female
students responding “yes” to these questions was calculated—
these percentages are regarded here as “regional prevalence rates.”
An unhealthy diet index was created by averaging regional prev-
alence rates for these three questions (� � .52). The relatively low
reliability of this index led us to consider dropping one of the three
questions. Reliability was substantially increased (to � � .69) by
dropping the fasting question. We focused on this more reliable
index of unhealthy dieting.

Selection of Regions for Data Analysis

Nielsen regions are not defined by state or local boundaries but
are, instead, defined by metropolitan regions and population. In
contrast, all of the CDC regions were defined by state or local
boundaries. Our analyses were focused on regions clearly common
to both instruments. A total of 22 regions were retained for
analysis (see Appendix).

Exposure to Nonverbal Bias Estimates

For each region, exposure to nonverbal bias was calculated by
multiplying the rating of each show by its corresponding nonverbal
bias score (obtained in Study 1). We then added these scores
together for the region to produce the overall “exposure to non-
verbal bias” score. Increasingly high scores on this variable index
exposure to increasing “pro-slim” bias. For example, if a region
had high television ratings for especially pro-slim shows, that
region would have a high “exposure” score (especially if that
region had low ratings for pro-heavy shows).

Controlling for Third Variables

Although the primary analysis was a simple correlation (see
below), we conducted a secondary analysis to control for the
prevalence of overweight, the prevalence of high-frequency tele-
vision viewers, and the prevalence of African American respon-
dents. Controlling for the prevalence of overweight women limits
the likelihood that relationships with nonverbal bias are simply due
to regional differences in body size. Controlling for high-
frequency television viewers limits the likelihood that any effects
of nonverbal bias are simply due to regional differences in
television-viewing frequency. Finally, meta-analytic research
(Grabe & Hyde, 2000) has shown that African American women
are much less likely to exhibit restrictive and unhealthy dieting
behavior. Controlling for the prevalence of African American
respondents limits the likelihood that any effects of nonverbal bias
are simply due to regional racial differences. These variables were
obtained from the CDC dataset.

Results

Exposure to nonverbal bias was correlated with unhealthy diet-
ing behavior (r � .43, p � .05). A partial correlation analysis
revealed that this relationship held, even after controlling for the
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prevalence of heavyweight women, the prevalence of high fre-
quency television viewers, and the prevalence of African Ameri-
can respondents ( pr � .47, p � .05).

Reverse Causality

Although we controlled for regional overweight, it is still pos-
sible that unhealthy regional dieting is an antecedent (rather than
consequence) of regional viewing tendencies. To examine whether
unhealthy regional eating habits were antecedent to regional view-
ing of our nonverbally biased shows, we tested the extent to which
unhealthy regional eating habits in 1997 predicted regional televi-
sion ratings in 2005. We chose 1997, as this was the last available
year prior to the airing of the 12 sampled shows. Regional eating
data was available for 16 of the 22 regions in the 1997 version of
the Study 4 survey (“Healthy Youth!”). The relationship between
unhealthy eating habits (taking diet pills, powders, or liquids) and
2005 ratings of the shows was small and negative (r � �.06, p �
.8). Figure 2 illustrates the uniformity of this (null) relationship in
a scatterplot, which can be compared with the scatterplot for the
main analyses of Study 4. These findings, together with the
“reverse-causality” pilot study for Study 3, suggest that preexisting
attitudes and dietary habits may be poor predictors of consequent
television viewing habits.

Discussion

In traveling from one region to another, one might notice that
“locals” in one region behave differently from those in another
region. We have proposed that these differences may be due, in
part, to differences in exposure to nonverbal bias. Indeed, over
16% of regional differences in unhealthy dieting habits were
accounted for by exposure to nonverbal bias on television.

The regional analysis approach is novel to some areas of psy-
chology, so a brief discussion of this and alternative methodologies
is warranted. Regional analysis is especially appropriate for illus-
trating how the natural diffusion of information—even subtle
information—broadly accounts for behavior and, hence, cultural
transmission. When regional samples share common channels of
information diffusion (e.g., a variety of television programs) but
differ in their use of those channels, it is possible to examine the
impact of specific types of information (here, nonverbal informa-
tion) on the broader culture.

We took an archival approach here because of the known
veracity of the data sets. In considering such an approach, it
seemed important to use established and well-validated data. Both
Nielsen and the CDC use sophisticated probability sampling pro-
cedures, producing a large and representative sample within each
region. As noted in the Methods section, it was possible to make
sure that the Nielsen and CDC regions we used were highly
commensurate. And because the Nielsen data are behavioral and
do not rely on participants’ recall for television shows, these data
seemed superior to asking people from various regions to recall
their exact viewing habits.

Of course correlational studies always allow for alternative
causal explanations, including reverse causality. For example, it is
possible that some regional characteristic, such as the body weight
of people in the region, causes people both to watch nonverbally
biased television shows and to try to lose weight in an unhealthy

manner. And although the results of Study 3 do not support reverse
causality, it is possible that regional unhealthy weight-loss tactics
cause a preference for shows nonverbally favoring slim women.
Hence, it is important to note that Study 4 examined these alter-
native explanations—the role of exposure to nonverbal bias in
regional unhealthy dieting was not simply due to racial differences,
to the regional predominance of overweight women, African
Americans, or high frequency television viewers. Moreover, a
small pilot study found no support for the idea that unhealthy
regional dietary habits are antecedent to watching (the sampled)
shows containing nonverbal pro-slim bias. In summary, the results
of Study 4 demonstrated that regional exposure to nonverbal
pro-slim bias accounted, in part, for unhealthy regional dieting
habits.

General Discussion

A considerable amount of communication occurs nonverbally
(Mehrabian, 1972). Nonetheless, little is known about how non-
verbal communication contributes to culturally shared attitudes
and beliefs. The studies presented here are a first step in examining
how nonverbal communication might socialize people to particular
ways of thinking.

Study 1 demonstrated that characters on television shows pop-
ular among young women direct more positive nonverbal behavior
toward slim (versus heavier) women. Study 2 showed that expo-
sure to such bias can have a moderate to strong causal impact on
the body ideals that women hold for themselves and that they think
others hold. Studies 3 and 4 demonstrated that individual and
regional differences in televised exposure to nonverbal bias could
account for individual and regional differences in a variety of
body-relevant beliefs, attitudes, and behaviors. Together, then,
these four studies show that (a) millions of young women are
regularly exposed to nonverbal bias; (b) this nonverbal bias can
cause young women to have especially slim body ideals and to
attribute such ideals to others; (c) nonverbal bias can account for
substantial variance in young women’s body-related beliefs, atti-
tudes, and behavior; and (d) widespread exposure to nonverbal
bias can partially account for regional trends in unhealthy dieting
behavior. For these reasons, we argue that nonverbal bias—at least
with regard to one type of social characteristic—is likely to play an
important role in the formation of culturally shared beliefs, atti-
tudes, and behavior.

Implications for Nonverbal Communication

A great deal of research has shown that nonverbal behavior has
a strong communicative function. People use their own nonverbal
behavior to alter the meaning of verbal communication and to
directly communicate feelings, intentions, and thought processes.
Conversely, perceivers can efficiently pick up on psychological
processes (emotions, intentions) as well stable psychological char-
acteristics (e.g., personality) from others’ nonverbal behavior
(Ambady et al., 2000; Bar et al., 2006; Weisbuch & Ambady, in
press). Given the well-documented communicative properties of
nonverbal behavior, it is surprising that the current studies are
some of the first to examine how nonverbal communication con-
tributes to the creation of shared norms and ideals. However, the
current research can be integrated with related literatures to form
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the basis for future investigations into the role of nonverbal com-
munication in building beliefs.

First, the term contagion has been used by various scholars to
describe a sociological mechanism not unlike the process under-
lying the spread of disease. Contagion occurs when some psycho-
logical or physical state is passed from one person to another,
despite little or no intention of one person to “infect” another. With

regard to nonverbal contagion, emotions are the most studied
“disease” but nonverbal communication has been theorized to play
a role in the passing of psychological states as abstract as time
perception (e.g., Conway, 2004; Hatfield, Cacioppo, & Rapson,
1993). In the current research, nonverbally communicated attitudes
were spread among young female television viewers in a
contagion-like fashion. We speculate that this contagion was

Figure 2. Scatterplots of 2005 regional exposure to nonverbal pro-slim bias as associated with unhealthy
regional eating behaviors. In the top panel, unhealthy regional eating behaviors were measured in 1997. For
the bottom panel, unhealthy regional eating behaviors were measured in late 2005. For both panels,
exposure to nonverbal pro-slim bias contributes the x coordinate and unhealthy dieting score contributes the
y coordinate.
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largely unintentional on both ends (sender and receiver), but future
research is needed to clarify the intentionality of processes con-
tributing to nonverbal social influence.

A second literature with close ties to the current research is that
of implicit learning. In implicit learning studies, participants are
exposed to stimuli that contain hidden patterns—patterns which
most participants are unable to consciously identify (Lewicki et al.,
1992). Despite participants’ inability to verbally describe these
patterns, they are nonetheless influenced. In the current research,
participants learned to associate liking with a particular body type
(Study 2). Yet participants—even those with a monetary incen-
tive—were unable to identify the relationship between body size
and nonverbal liking. This is some of the first research connecting
nonverbal communication to implicit learning—we hope that the
current findings help to motivate similar research in the future.

Implications for Sociocultural Theories

The focus of this investigation was on young female participants.
We chose this particular population because it is especially suscepti-
ble to pro-slim messages and is at special risk for slimness-related
body-image issues and unhealthy dieting. Hence, although exposure
to pro-slim bias should also influence men’s attitudes about slim and
heavy people, we would not expect men’s body ideals or dieting
behaviors to be influenced. The findings regarding women are, in
many ways, consistent with sociocultural theories of body image and
eating disorders. For example, media bias is an important element of
many sociocultural theories (e.g., Levine & Smolak, 1996), and Study
1 illustrated yet another media bias in which slim women are favored.
The Study 2 findings suggest that media bias favoring slim women
can influence cultural and individual body ideals, consistent with
sociocultural theories. Finally, the Study 3 and Study 4 findings
suggest that exposure to such bias can account for between 10% and
20% of the variance in attitudes toward slim women, fear of becoming
fat, and unhealthy dieting behaviors.

The current research also makes a unique contribution to the
literature on body image in that the bias investigated here was
extremely subtle: Naı̈ve viewers were unable to consciously iden-
tify the nonverbal bias pattern. Moreover, the current research may
add to social-cultural theorizing in providing a reason for why
exposure to thin bodies is detrimental to body image. Viewers may
infer that the presence of slim women on television indicates that
society values these body sizes.

Issues of Causality in Studies 3 and 4

It is possible that unobserved mechanisms contributed to some of
the findings described herein. Some unmeasured variable may help to
explain why natural exposure to nonverbal bias is related to body
ideals and dieting behavior (Studies 3 and 4). In anticipation of this
possibility, we controlled for those third variables that seemed to be
the most likely confounds, including verbal bias, alternative nonverbal
biases (for intelligence, kindness, sociability), simple effects of body
size, and ethnicity. Yet it is rarely (if ever) possible to control for all
possible third variables, even in experiments. And despite the fact that
several pilot studies failed to support the idea that body ideals and
dieting behavior cause exposure to nonverbal bias (i.e., reverse cau-
sality), this idea cannot be ruled out entirely. Thus, although the
current data are not supportive of third-variable and reverse-causality

explanations, it would be premature to make causal conclusions from
Studies 3 and 4.

It is worth revisiting Study 4, especially in light of the relatively
novel archival approach. We believe that this approach is promising
with respect to gaining an understanding of the impact of social-
psychological phenomena more typically examined in laboratory en-
vironments. Researchers can empirically analyze particular shows or
people (news anchors, fictional characters, reality characters) with
respect to the phenomenon of interest. Exposure to these shows or
people can then be used as a predictor variable to examine the extent
to which the phenomenon of interest is related to important outcome
variables in viewers. When experimental data are consistent with
these (typically) archival data, powerful models can emerge for illus-
trating the role of basic social-cognitive phenomena in prevalent
behavior. Yet there are limitations to this approach, including the
approach taken in the current Study 4. Perhaps most important, it is
typically not possible to make causal conclusions from archival data.
The best that can be done is to control for as many reasonable third
variables as possible and to examine the type of longitudinal data that
renders reverse causality impossible. An additional issue is that al-
though we used two data sources (Nielsen and the CDC), it is
preferable to use a single data source when possible. Multiple data
sources introduce a great deal of “noise” into the data and are likely
to reduce power. Yet it is often the case that the most interesting
questions require data from separate sources. In such cases, it seems
reasonable to conduct the archival study but to acknowledge the
“noisiness” of the data.

Conclusion

The importance of nonverbal behavior in building human cul-
ture has been largely ignored. Here we found support for a model
in which people extract information about shared attitudes and
beliefs from others’ nonverbal behavior. Consequently, individuals
adopted the attitudes and beliefs that they extracted from nonver-
bal behavior. Ultimately, exposure to nonverbal biases accounted
for both individual and regional differences in attitudes, ideals, and
behavior. In this sense, the current findings imply that the con-
struction of human culture may bear some resemblance to the
construction of culture among some other mammals, for whom
social structure (e.g., dominance hierarchies; Mazur, 2005) is built
from nonspoken communication.
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Appendix

Sampled Television Shows and Study 4 Regions

The television shows included in Study 1 were Desperate
Housewives (Cherry et al., 2004–2009), Family Guy (MacFarlane
et al., 1999–2009), Friends (Bright et al., 1994–2004), Girlfriends
(Dugan et al., 2000–2008), Gilmore Girls (Polone et al., 2000–
2007), Grey’s Anatomy (Rhimes et al., 2005–2009), Heroes (Kring
et al., 2006 –2009), House (Shore et al., 2004 –2009), Lost
(Abrams et al., 2004–2009), One Tree Hill (Prange et al., 2003–
2009), Sex and the City (King et al., 1998–2004), Scrubs (Law-

rence et al., 2001–2008), Seinfeld (David et al., 1990–1998), That
70s Show (Hudis et al., 1998–2006), The OC (Schwartz et al.,
2003–2007), Ugly Betty (Hayek et al., 2006–2009), Veronica
Mars (Thomas et al., 2004–2007), and Will and Grace (Mutchnick
et al., 1998–2006).

The 22 regions included in Study 4 are listed below and include
columns corresponding to the name of the region according to
Nielsen (Column 1), the CDC (Column 2), and us (Column 3).

Nielsen region name CDC region name Study 4 region name

Baltimore Baltimore Baltimore
Boston Boston Boston
Charlotte Charlotte-Mecklenburg (NC) Charlotte
Chicago Chicago Chicago
Denver Colorado Colorado
Hartford & New Haven Connecticut Connecticut
Washington, DC Washington, DC Washington, DC
Dallas-Fort Worth Dallas Dallas
Detroit Detroit Detroit
Los Angeles Los Angeles Los Angeles
Memphis Memphis Memphis
Miami-Fort Lauderdale Miami-Dade County Miami
Milwaukee Milwaukee Milwaukee
Albuquerque-Sante Fe New Mexico New Mexico
New York City New York City New York City
Oklahoma City Oklahoma Oklahoma
Orlando Orange County, FL Orlando
West Palm Beach, FL Palm Beach County, FL Palm Beach
Providence-New Bedford Rhode Island Rhode Island
San Diego San Diego San Diego
San Francisco-Oakland-San Jose San Francisco San Francisco
Tampa-Saint Petersburg, FL Hillsborough County, FL Tampa
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