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The Stress of Stigma: Exploring the Effect of Weight Stigma
on Cortisol Reactivity
NATASHA A. SCHVEY, MS, MPHIL, REBECCA M. PUHL, PHD,

AND

KELLY D. BROWNELL, PHD

Objective: To determine the physiological impact of exposure to weight stigma by examining alterations in salivary cortisol among
lean and overweight women. Methods: Participants were 123 lean and overweight adult women (mean body mass index = 26.99
[7.91] kg/m2). Participants’ salivary cortisol was assessed both before and after either a weight stigmatizing or a neutral video.
Participants completed self-report measures of mood and reactions to the video. Height and weight were obtained at the conclusion of
the study. Results: Participants in the stigmatizing condition exhibited signiﬁcantly greater cortisol reactivity when compared with
those in the neutral condition, irrespective of weight status (Pillai trace = 0.077; F(1,85) = 7.22, p = .009). Lean and overweight women
in the stigmatizing condition were equally likely to ﬁnd the video upsetting and were equally likely to report that they would rather not
see obese individuals depicted in a stigmatizing manner in the media. Conclusions: Exposure to weight-stigmatizing stimuli was
associated with greater cortisol reactivity among lean and overweight women. These ﬁndings highlight the potentially harmful
physiological consequences of exposure to weight stigma. Key words: weight stigma, salivary cortisol, stress.

BDI = Beck Depression Inventory II; BMI = body mass index; PSS =
Perceived Stress Scale.

INTRODUCTION
verweight and obese individuals are frequent targets of
stigma and prejudice in multiple domains including employment, education, health care, the legal system, and the
media (1,2). In the United States, the prevalence of reported
weight discrimination increased by 66% between 1995 and
2005 (3) and is now comparable with rates of racial discrimination, especially among women (4). Overweight and obese
individuals who are exposed to weight stigma are at greater
risk for adverse psychological outcomes including depression,
anxiety, suicidality, negative body image, and reduced selfesteem (5). In addition, exposure to weight stigma may promote
unhealthy eating behaviors such as binge eating, increased
caloric consumption, and reluctance to diet (5Y7), while also
attenuating physical activity and motivation to exercise (8,9),
all of which impair weight loss efforts and promote obesity.
In addition to the associations between weight stigma and
negative psychological outcomes, there is preliminary evidence
for a relationship between weight stigma and other health
outcomes. For instance, studies have demonstrated relationships between weight stigma and mean arterial pressure (10),
nondiabetic glycemic control (11), self-rated health (12), and
morbidity (13). However, no published studies, to our knowledge, have investigated the immediate physiological impact of
exposure to weight stigma.
Given that exposure to other forms of discrimination has
been linked to negative health consequences (14Y16) and
physiological reactivity (17,18), it is plausible that exposure to
weight stigma induces similar physiological outcomes. Because
overweight individuals are already vulnerable to multiple health
consequences (19Y21), any added risk imparted by the stress of

O

From the Department of Psychology (N.A.S.) and Rudd Center for Food
Policy and Obesity (R.M.P.), Yale University, New Haven, Connecticut; and
Sanford School of Public Policy (K.D.B.), Duke University, Durham, North
Carolina.
Address correspondence and reprint requests to Natasha A. Schvey, MS,
MPhil, Department of Psychology, Yale University, 2 Hillhouse Ave, New
Haven, CT 06520. E-mail: natasha.schvey@yale.edu
Received for publication July 23, 2013; revision received November 9, 2013.
DOI: 10.1097/PSY.0000000000000031

exposure to weight stigma will be crucial to identify. Importantly, the experience of stress and subsequent cortisol reactivity are associated with adverse consequences including
hypertension, dyslipidemia, immunosuppresion, osteoporosis,
insulin resistance, and other metabolic and endocrine abnormalities (e.g., (22)). Furthermore, glucocorticoids stimulate the
appetite, blunt satiety cues, contribute to visceral fat retention,
and increase preferences for palatable foods, thereby promoting
weight gain through a variety of mechanisms (23). However,
research has indicated that increased abdominal adiposity in
chronically stressed rats is actually associated with blunted
hypothalamic-pituitary-adrenal axis reactivity in response to
acute stressors, indicating that the exact nature of the relationship between physiological stress response and body weight
warrants further consideration and exploration (24). Given the
numerous health risks associated with excess adiposity (25), as
well as the prevalence and social acceptability of weight stigma
(2), determining the impact of exposure to weight stigma on
physiological outcomes is a public health priority.
The present study assessed whether alterations in salivary
cortisol occur in response to exposure to weight-stigmatizing
stimuli. To our knowledge, this is the ﬁrst study to assess objective physiological response to weight-stigmatizing stimuli in
a randomized-controlled experiment. Because pejorative depictions of overweight individuals are ubiquitous in various
forms of media (26Y30) and antiobesity campaigns (31), it is
important to identify what impact this stigmatizing content may
have on the physiological arousal of viewers. We hypothesized
that women exposed to weight-stigmatizing stimuli from the
media would demonstrate greater cortisol reactivity compared
with those in a neutral condition and that this effect would be
particularly pronounced among overweight women. Both lean
and overweight women were included in the present study
because some research (32) has shown that weight stigma may
negatively impact women of all weight strata.
METHODS AND PROCEDURES
The study was limited to women because consistent sex differences have
been observed in cortisol reactivity in response to psychological stressors
(33,34). In addition, some studies suggest that women are more vulnerable to
weight stigma than men (2,4). Because serum cortisol levels vary with age (34)
and younger adults experience weight stigma more frequently (35), participation was limited to individuals between 18 and 50 years of age.
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Women were recruited from a university in the northeastern United States
and the surrounding community (city population: 130,000) from December
2010 to December 2011. The study was advertised as research exploring ‘‘the
effects of video clips on physical reactions, mood, and behavior.’’ Individuals were
excluded if they were pregnant or nursing, if they had been diagnosed as having
Cushing syndrome, or if they were currently or had recently taken prednisone.
Individuals who qualiﬁed for the study were asked to refrain from consuming any
food or beverage and to abstain from the use of nicotine for at least 1 hour before
study participation. All participants were also asked to avoid alcohol, caffeine, and
vigorous exercise for at least 1 day before study initiation to minimize variations in
baseline cortisol secretion (33). Before study initiation, participants were asked to
report their height and weight over e-mail or telephone to determine weight status
for the purposes of randomization. A total of 284 individuals contacted the investigators regarding study participation; 152 individuals failed to complete the
study because of exclusion criteria, lack of responsiveness, or cancelled/missed
appointments. One hundred thirty-two women participated in the study; eight
participants were later excluded because of invalid cortisol measurement and one
woman was excluded for missing body mass index (BMI) information due to
instrumentation error. The ﬁnal sample consisted of 123 women (Fig. 1).
Participants’ height and weight were measured at the conclusion of the
study using a stadiometer and digital scale from which BMI was calculated
(in kilograms per meter squared). Individuals were classiﬁed as either lean
(BMI = 18.5Y24.9) or overweight (BMI Q 25) according to World Health
Organization guidelines.

Procedures
To avoid interference from circadian cycling of cortisol levels, participants
were admitted individually at the laboratory between 2:00 and 4:00 PM. After
informed consent, participants were randomized to either the stigmatizing or
the neutral video condition; randomization was stratiﬁed by self-reported
weight status to balance the proportion of overweight and lean women who
watched each of the two videos. Participants were not weighed at the study
onset because this may distress female participants or prime them to the purpose of the study; thus, randomization was stratiﬁed based on the self-reported
height and weight that was provided to research team during initial telephone/
e-mail screening.

The stigmatizing video consisted of a 10-minute compilation of 24 brief
clips from recent popular television shows and movies in which overweight
and obese women were depicted in a pejorative manner, or portrayed in stereotypical ways (e.g., overeating, wearing ill-ﬁtting clothing, struggling to exercise, dancing in a comical manner, etc). These clips were primarily taken from
comedic ﬁlms, situation comedies, or reality television shows, (e.g., The Biggest Loser, Drop Dead Diva, Say Yes to the Dress, Friends, etc) and are strongly
representative of how obese individuals are depicted in ﬁlm, television (26Y29),
and news media (30). For instance, one representative scene depicted an actress
in a fat-suit dancing seductively for a group of construction workers who appear to be repulsed. Another scene depicts an overweight woman trying on
multiple pairs of ill-ﬁtting pants in a comical manner. The neutral video (also
10 minutes long) depicted 20 emotionally neutral scenes such as clips about
the invention of the radio, commercials for household products, car insurance,
and so on. Clips were excluded from the ﬁnal video if they were perceived as
emotionally valenced by the research team.
Before watching the video, participants underwent a 20-minute relaxation period to ensure accurate baseline measurement of cortisol (36). Participants then
chewed on a synthetic cotton swab for 60 seconds using Sarstedt Salivettes that
were later assayed at a university-afﬁliated laboratory. Because cortisol levels
peak approximately 30 minutes after a psychologically stressful experience (33),
postvideo salivary cortisol was assessed 30 minutes after completion of the
video. In addition, participants completed questionnaires regarding perceptions
of the video, mood, antifat attitudes, and basic demographic information. After
completion of all measures, participants were debriefed regarding the purpose
of the study. This study received approval from the Yale University Human
Subjects Committee.

Measures
Salivary Cortisol
Salivary cortisol was collected using Salivette for Cortisol Testing (Sarstedt,
Numbrecht, Germany) tubes, speciﬁcally designed to measure free cortisol (in
micrograms per deciliter). Participants were asked to chew gently on a synthetic
cotton saliva collector for 60 seconds and then to place the cotton swab back in
the designated tube. Samples were stored in a research freezer until transported
on ice packs to be assayed. Saliva samples were assayed at the medical school

Figure 1. Randomization ﬂowchart.
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afﬁliated with the university at which the study was conducted. The specimens
were thawed to room temperature and centrifuged, and the supernatant was
assayed using Coat a Count Cortisol Determination Kit (Siemens Healthcare
Diagnostics Products, Los Angeles, CA). Two 200-Kl aliquots of supernatant
for each sample (i.e., duplicates) were pipetted into the coated tubes provided
with the kit. One milliliter of I125 cortisol was added to each sample, vortexed,
and then incubated at room temperature for 3 hours. After this procedure, the
tubes were decanted thoroughly and the content was aspirated then placed in
a gamma counter for 60 seconds. Results were calculated using a logit-log
representation of the calibration curve.
Participants provided demographic information and completed a battery
of self-report measures both before after the video, administered in the order
presented below:

Demographic Information
Upon study entry, participants were asked to report their age, race and
ethnicity, educational background, and occupation (if applicable). Participants
also completed questions pertaining to their sleep-wake and menstrual cycles
because these variables may inﬂuence cortisol level.
The Positive Affect Negative Affect Schedule (37) is a 20-item scale that
measures participants’ positive and negative affect along a number of dimensions.
Participants are asked to indicate to what extent they feel a certain way (e.g., alert,
enthusiastic, distressed, scared) on a 5-point Likert scale. The Positive Affect Negative Affect Schedule was administered both before and after the video
clips, and thus, the ‘‘state’’ instructions were used. Cronbach > for the pretest
measure was as follows: > values = .917 and .819, for the positive and negative
subscales, respectively. Cronbach > for the posttest measure was as follows:
> values = .93 and .91, for the positive and negative subscales, respectively.
The Beck Depression Inventory II (BDI-II) (38) consists of 21 items that
assess depressive symptoms (e.g., I feel utterly worthless) on a scale from 0 to 3.
Higher scores reﬂect more severe levels of depression, with a BDI score of 21 or
higher indicating moderate to extreme depression. The BDI has demonstrated
high internal consistency in both psychiatric and community samples (mean
coefﬁcient = 0.87) (38,39). The BDI has also shown strong test-retest reliability
and high construct validity (38). The reliability of this measure in the present
sample was > = .89.
The Fat Phobia Scale (shortened form) was adapted from the original Fat
Phobia Scale (40). The shortened version of the Fat Phobia Scale lists 14 pairs
of adjectives that may be used to describe overweight or obese individuals
(e.g., attractive/unattractive, lazy/industrious, no willpower/has willpower). Participants are asked to indicate, on a 5-point Likert scale, which adjective in the pair
best represents overweight individuals. The Fat Phobia Scale has exhibited strong
reliability and concurrent validity with the original version (40). Total scores range
from 1 to 5; a score of 5 represents the greatest amount of fat phobia. The reliability
of this measure in the present sample was > = .93.
The Perceived Stress Scale (PSS) consists of 10 items which participants
answer on a Likert scale of 0 to 4 (0 meaning never and 4 meaning very often).
The PSS evaluates the extent to which situations in the participant’s life are
judged to be stressful. The PSS has been shown to be reliable, valid, and
internally consistent in multiple samples (41,42). The reliability of this measure
in the present sample was > = .85.
The Post-Video Questionnaire is a two-part, 19-item scale developed for this
study that assessed participants’ emotional reactions to the video clips (e.g.,
happy, sad, anxious, etc). Participants also indicated how they felt about their
own body shape and weight, and how much they related to the individuals
depicted in the video. Finally, participants were asked about their perceptions of
the video (e.g., was it stigmatizing, was it an accurate representation of how
obese people are portrayed on TV, etc). This measure used a 5-point Likert scale
ranging from 1 to 5 (1 = ‘‘strongly disagree’’ and 5 = ‘‘strongly agree’’).

Height and Weight Information
Participants’ height and weight were measured using a stadiometer and
digital scale.

Statistical Analysis
All analyses were conducted using SPSS for Windows version 19 (SPSS,
Inc, Chicago, IL). p Values were considered signiﬁcant if they were less

than .05, and all tests were two tailed. Statistical analyses were conducted from
May 2012 to February 2013.
All dependent variables were examined for outliers, normality, and missing
data. Eight participants (neutral condition) were excluded because of saliva
samples that were insufﬁcient for assay, and one participant (stigmatizing
condition) was excluded for missing BMI value (due to instrumentation error).
Analyses indicated that measures of prevideo and postvideo cortisol (in micrograms per deciliter) were not normally distributed (Shapiro-Wilk values =
G.001). Subsequently, the prevideo and postvideo cortisol variables were log
transformed to satisfy assumptions of normality. All subsequent analyses of salivary cortisol use the transformed data. To assess for outliers, relevant variables
were converted to standardized scores. Standardized scores of T2.5 or higher
were considered outliers (43). Conversion to standardized scores revealed one
univariate outlier in the prevideo cortisol variable (neutral condition) and three
univariate outliers in the postvideo cortisol variable (two in the neutral condition
and one in the stigmatizing condition). All four outliers’ scores were much
higher than their respective groups’ mean. These outliers were transformed
according to previous conventions (43); raw scores were transformed to
the next highest score from the respective group plus 1 unit to bring them closer
to the distribution. Results did not differ when the outlier’s untransformed data
were included; however, to be conservative, all subsequent analyses of salivary
cortisol use these four outliers’ transformed data.
To ensure the success of randomization, a one-way analysis of variance
(ANOVA) was used to compare those in the neutral condition with those in the
stigmatizing condition along relevant baseline variables. Partial correlations,
controlling for BMI, were conducted on psychological variables and baseline
cortisol level. A repeated-measures analysis of covariance (ANCOVA) was
performed to detect the impact of video type on salivary cortisol reactivity while
controlling for relevant variables.

RESULTS
Participant Characteristics
The ﬁnal sample consisted of 123 lean (n = 69; mean [standard
deviation {SD}] BMI = 21.90 [2.17]; range, 16.60Y24.80)
and overweight (n = 54; mean [SD] BMI = 33.74 [7.71]; range,
25.10Y60.20) adult women. The mean (SD) age was 26.98 (9.21)
years, and the mean (SD) BMI was 27.05 (8.00) kg/m2 (range,
16.60Y60.20). The racial/ethnic distribution was as follows:
51.2% white, 19.4% black, 12.4% Asian, 7.8% Hispanic, 3.9%
Native American, and 5.4% ‘‘other’’ (see Table 1). Most participants (72.6%) had no afﬁliation with the university at which the
study was conducted. Of the 27.4% of participants afﬁliated with
the university, 12.0% were staff, 9.4% were graduate students,
and 6.0% were undergraduates.
Seven individuals’ BMI classiﬁed them as underweight
(G18.5), but results did not differ when these individuals were
excluded; thus, they were retained in the ﬁnal analyses. Because
women at a lower range of overweight may experience as much
weight-related stigma as their obese peers (35), the decision
was made a priori to combine obese (BMI Q 30.0 kg/m2; n = 33
[25%]) and overweight (30.0 kg/m2 9 BMI 9 24.9 kg/m2; n = 22
[17%]) individuals to form one ‘‘overweight’’ group. The proportion of obese participants in the present study is representative of the regional average (Northeast: 25.3%), although lower
than the national average (35.7%) (44). Eight participants in
the neutral condition were excluded because of insufﬁcient
cortisol either prevideo (n = 1) or postvideo (n = 7). These
women did not differ from the remainder of the sample along
any relevant variables including age, BMI, fat phobia, perceived
stress, or depression.
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TABLE 1. Descriptive Statistics by Condition
Neutral Condition
Measure

M

Stigma Condition

SD

n

M

SD

n

F

Body mass index, kg/m2

27.38

7.26

55

26.76

8.62

66

0.175

Age, y

26.84

10.27

57

27.11

8.27

66

0.025

Fat phobia

2.75

0.91

50

2.53

0.69

64

2.08

Depression

5.77

6.81

56

8.37

7.16

66

4.16*

Perceived stress

18.54

7.05

57

21.76

7.38

66

6.05*

Positive affect (Pre)

27.98

10.07

55

27.08

8.41

66

0.291

Negative affect (Pre)

11.87

3.46

55

13.41

4.13

66

4.79*

0.134
0.107

57
57

0.207
0.186

0.109
0.094

66
66

0.982
0.597

Raw cortisol (Pre), Kg/dl
Raw cortisol (Post), Kg/dl

0.228
0.172

Race

0.460

White

V

V

26

V

V

37

V

Black

V

V

13

V

V

12

V

Hispanic

V

V

7

V

V

3

V

Asian

V

V

5

V

V

8

V

Other

V

V

6

V

V

6

V

M = mean; SD = standard deviation.
Statistical test conducted: one-way analysis of variance.
* p G .05.

A one-way ANOVA revealed no group differences between
the stigmatizing condition (n = 66) and the neutral condition
(n = 57) in age, race, BMI, antifat attitudes, or baseline positive
affect. Those in the stigmatizing condition had higher baseline
depression, perceived stress, and pretest negative affect when
compared with those in the neutral condition ( p values = .043,
.015, and .031, respectively). Baseline cortisol levels did not
differ between the groups (see Tables 1 and 2). Partial correlations, controlling for BMI, were conducted on relevant variables
among the full sample. Stress was the only psychological variable that was signiﬁcantly associated with baseline cortisol level
(see Table 3 for full bivariate correlation matrix).

Effect of Video Type on Cortisol Reactivity
Owing to the diurnal pattern of salivary cortisol and the
nature of the stressor used in the present paradigm, some
decreases in salivary cortisol were anticipated for all participants regardless of condition (18,45); thus, results focus on
the degree of change (rather than increase) in cortisol level
from prevideo to postvideo, commonly referred to as cortisol
reactivity (18,45,46).
To assess the interaction between time point and video type
on cortisol reactivity, a repeated-measures ANCOVA was performed. Age, race, BMI, time since waking, depression, stress,
and number of days since last menstrual cycle were included

TABLE 2. Descriptive Statistics by Participant Subgroup
Overweight/Stigma
Measure

M

Lean/Stigma

Overweight/Neutral

Lean/Neutral

SD

n

M

SD

n

M

SD

n

M

SD

n

F

Body mass index, kg/m2

34.89a

9.09

25

21.81b

2.19

43

32.78a

6.39

30

22.05b

2.16

30

52.56**

Age, y
Fat phobia

26.88
2.76

8.36
0.69

25
24

27.35
2.46

8.34
0.72

43
42

28.50
2.71

11.99
0.86

30
25

24.70
2.83

7.42
0.88

30
28

0.92
1.49

Depression

10.04

7.84

25

7.63

6.89

43

7.07

7.99

29

5.60

5.88

30

1.81

Perceived stress

23.96a

7.81

25

20.74

7.00

43

18.60b

8.06

30

18.60

5.62

30

3.37*

Positive affect (Pre)

30.16

9.02

25

25.23a

8.15

43

31.35b

10.20

28

25.57

8.97

40

3.96*

Negative affect (Pre)

14.00

4.21

25

13.11

4.01

43

11.93

2.89

28

12.17

4.13

30

1.64

Raw cortisol (Pre), Kg/dl

0.19

0.11

25

0.22

0.11

43

0.19

0.13

30

0.27

0.14

29

2.39

Raw cortisol (Post), Kg/dl

0.19

0.11

25

0.18

0.09

41

0.13a

0.09

27

0.22b

0.13

29

3.59*

M = mean; SD = standard deviation.
Statistical test conducted: one-way analysis of variance with Bonferroni post hoc comparisons.
* p G .05.
** p G .01.
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TABLE 3. Partial Correlations Controlling for BMI (For Full Sample)
Age
Age

Fat Phobia

Depression

Stress

Positive Affect

Negative Affect

Cortisol

1

Fat phobia

0.199

Depression

j0.123

j0.357a

1
1

Perceived stress

j0.161

j0.266b

0.712a

Positive affect (Pre)
Negative affect (Pre)

j0.010
j0.094

0.132
j0.119

j0.144
0.310b

Baseline cortisol

j0.010

j0.034

0.170

1
j0.249
0.460a

1
0.012

0.323b

j0.170

1
0.135

1

BMI = body mass index.
Statistical test conducted: partial correlations.
a
Correlation is signiﬁcant at the .001 level (two tailed).
b
Correlation is signiﬁcant at the .05 level (two tailed).

as covariates in the model because these variables may affect
cortisol level (18,47,48). Results revealed a signiﬁcant time
by condition interaction on cortisol reactivity, such that when
in the stigmatizing condition, regardless of body weight,
women experienced a signiﬁcantly smaller decline in cortisol
level from prevideo to postvideo as compared with those in
the neutral condition (Pillai trace = 0.073; F(1,86) = 6.66,
p = .012). Thus, those in the stigmatizing condition experienced
sustained cortisol elevation, whereas those in the neutral condition experienced a greater decline from prevideo to postvideo
(Fig. 2). Age was the only other signiﬁcant variable in the model
(Pillai trace = 0.045; F(1,86) = 4.05, p = .047). To further ascertain whether weight status affected cortisol reactivity, an additional repeated-measures ANCOVA was performed to compare
overweight with obese participants. There were no differences in
cortisol reactivity between overweight and obese respondents
in either the stigmatizing or the neutral condition ( p values = .095
and .735, respectively).
Perceptions of Video
To determine the effect of video type on mood, participants
in the stigmatizing condition were compared with those in the
neutral condition. Results indicated that individuals who viewed
the stigmatizing video were more likely to feel upset (F(1,128) =
83.491, p G .001, G2 = 0.39), anxious (F(1,128) = 26.836, p G .001,
G2 = 0.17), sad (F(1,128) = 61.585, p G .001, G2 = 0.33), and angry
(F(1,128) = 39.37, p G .001, G2 = 0.24) after the video as compared
with those who viewed the neutral video. Bonferroni Hochberg
post hoc tests revealed that overweight individuals who viewed the
stigmatizing video were more likely to ‘‘relate to the individuals’’ in
the video as compared with lean individuals in the stigmatizing
condition ( p = .008). Both overweight and lean individuals who
viewed the stigmatizing video were equally likely to dislike the way
that obese characters were portrayed and would prefer not to view
media that depicts obese characters in this way. There were no
differences between obese and overweight participants on any
variables of interest.
Impact of Video Condition and Weight Status on Mood
A one-way ANOVA was performed to assess changes in
negative and positive affect from prevideo to postvideo among

the two conditions. Results revealed that participants in the
stigmatizing condition reported a signiﬁcantly greater increase in
state negative affect after the video when compared with those in
the neutral condition (F(1,127) = 5.291, p = .023, G2 = 0.04).
DISCUSSION
The present study is the ﬁrst, to our knowledge, to examine
the impact of exposure to weight stigma on neuroendocrine
stress in a laboratory setting and to assess these outcomes
among both lean and overweight women. Findings revealed that
exposure to weight-stigmatizing stimuli was associated with
greater cortisol reactivity among women of all weight strata.
Importantly, BMI was not a signiﬁcant covariate in the model
and did not moderate the ﬁndings, indicating that exposure to
weight-stigmatizing stimuli was physiologically arousing for all
women, irrespective of body weight. This ﬁnding differed from
the initial hypothesis that overweight women would demonstrate greater cortisol reactivity than lean women and that
cortisol reactivity would be associated with body weight. There
was also no difference observed between obese and overweight

Figure 2. Effect of video type on cortisol reactivity. Statistical test conducted:
repeated-measures analysis of covariance. Pillai trace = 0.073; F(1,86) = 6.66,
p = .012. Standard errors = 0.040 (neutral) and 0.033 (stigmatizing). Covariates appearing in the model are evaluated at the following values: age = 26.65 years,
BMI = 26.43 kg/m2, time since waking = 382.43 minutes, perceived stress = 20.18,
BDI-II Total Score = 7.12, days since last. menstrual cycle = 16.16. BMI = body mass
index; BDI-II = BDI = Beck Depression Inventory II.
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individuals in either of the two conditions, although this may be
the result of the small sample size of each group (n values = 33
and 22, respectively). Additional research is needed to determine the mechanism for the ﬁnding that all women, irrespective
of body weight, were physiologically reactive to the stigmatizing content. For instance, it may be that women, regardless of
body weight, are sensitive to weight stigma or have been stigmatized due to weight (32). In addition, lean women may
overestimate their body weight (49), thereby increasing empathy and identiﬁcation with the overweight women depicted in
the video. Furthermore, all of the stigmatizing clips depicted
women; thus, by virtue of a shared sex, participants may have
identiﬁed with the participant in the ﬁlm. This mechanism may
be partially supported by prior research indicating that stigma
that is salient to an individual, even when not directed specifically at that individual, may elicit physiological arousal (50).
Subjective measures of mood and reactions to the videos
indicated that those in the stigmatizing condition were signiﬁcantly more upset, anxious, angry, and sad after the video
compared with those in the neutral condition. There was no
difference in the degree to which overweight and lean women
reported feeling upset, sad, or anxious after the stigmatizing
video. Overweight and lean women in the stigmatizing video
condition were equally likely to report that they would rather not
see stigmatizing depictions of obese individuals in the media.
Results of this study indicate that not only do women of all
weight strata object to stigmatizing depictions of overweight
and obese individuals, but also these negative depictions result
in increased neuroendocrine stress as measured by salivary
cortisol. These ﬁndings add to the scant literature demonstrating that exposure to weight stigma may affect health indices
(11,13,51). The present ﬁndings provide novel evidence that
exposure to weight-stigmatizing stimuli, even when not directed speciﬁcally at an individual, may contribute to physiological reactivity (16).
The present study is limited on its reliance on two time
points of salivary cortisol. Future research should assess
physiological response immediately after exposure to stigmatizing material and at several time points after exposure to assess the differential rate of recovery and the potentially
lingering effects of exposure to stigma. An allostatic panel may
also be advantageous for future research to ascertain, with more
speciﬁcity, the effect of weight stigma on physiological response. In addition, >-amylase may be a useful index of stress
response because levels have been demonstrated to peak immediately after exposure to a stressor (52), whereas cortisol
levels peak approximately 30 minutes poststressor (33).
In addition, the stigmatizing group endorsed greater baseline
depression, perceived stress, and negative affect when compared with those in the neutral condition. However, baseline
cortisol level did not differ between the two groups, and results
focused on the degree of change; thus, it is unlikely that these
baseline differences in affect inﬂuenced results signiﬁcantly.
In addition, the present study did not assess in vivo or selfreported experiences of weight stigma. Future research
should explore the effect of experiential weight stigma on
6

physiological reactivity, for example, subjecting participants
to actual weight stigma through the use of confederates.
Because the data are mixed regarding the relationship between BMI and the experience of weight stigma (32,35),
additional research should explore whether obese women
differ from overweight women in physiological response to
stigma. Finally, future research should examine both men and
women, as well as youth, who are vulnerable to weight
stigmatization (53,54).
More extensive research is warranted to determine the
chronic and additive effects of weight bias on physical health.
This will be especially important given that overweight individuals experience frequent instances of weight stigma across
multiple settings (35). Furthermore, it will be important to identify whether the cumulative experience of discrimination targeted
at multiple stigmatized attributes bears more impact on physical
health than weight discrimination alone, or if certain racial or
ethnic identities may be protective for overweight individuals. As
some research has demonstrated that positive depictions of obese
persons may reduce antifat attitudes (55), it will also be useful to
determine the impact of nonstigmatizing portrayals of obese individuals on physiological reactivity.
With considerable evidence documenting the negative effects of weight stigma (2,7,35), this study demonstrates another
harmful consequence that has been previously unstudied,
showing that exposure to weight-stigmatizing stimuli contributes to both psychological and physiological stress among
women of all weight strata. Importantly, many clips included in
the stigmatizing ﬁlm were originally intended to be humorous;
however, although laughter attenuates cortisol level (56), the
content shown to participants actually yielded sustained cortisol elevation. Thus, stigmatizing stimuli that is not intended to
be upsetting may still promote physiological reactivity and
negative affect among viewers of all weight strata. These
ﬁndings are notable in light of the numerous medical sequelae
associated with obesity as well as the pervasiveness and social
acceptability of weight stigma in the media (26Y30). Given the
high levels of media consumption among Americans (57), it is
likely that millions of individuals are frequently exposed to
weight-stigmatizing content that may promote neuroendocrine
stress and subjective distress, signaling a public health concern.
Finally, this study directly challenges recently proposed strategies to combat obesity with the use of stigma and negative
social pressure (58). In fact, the present ﬁndings suggest that
weight stigma may induce physiological stress and contribute
to adverse health, thereby underscoring the importance of
removing stigmatizing content from public health efforts to
address obesity.
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