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Abstract: Individual differences exist in perceived vulnerability to disease (PVD). PVD is associated
with negative responses (e.g., disgust) towards individuals with obesity and heightened sensitivity
regarding personal appearance. Through increasing fear of fat (FOF), PVD may be associated with
cognitive restraint and compensatory behaviors. We utilized an adult sample (n = 247; 53.3% male
sex assigned at birth) recruited through Amazon’s MTurk prior to the COVID-19 pandemic to
investigate associations between PVD, cognitive restraint and compensatory behaviors. Participants
completed the Perceived Vulnerability to Disease Scale, Eating Disorder Diagnostic Scale, Dutch
Eating Behaviors Questionnaire, and Goldfarb’s Fear of Fat Scale. Mediation analyses were used to
test our hypotheses. Perceived infectability (PVD-Infection) was associated with cognitive restraint
and compensatory behaviors through increased FOF. Perceived germ aversion (PVD–Germ) was
associated with cognitive restraint, but FOF did not mediate this association. Sex-stratified analyses
revealed no significant sex differences. PVD may be an overlooked factor associated with cognitive
restraint and compensatory behaviors in males and females. FOF was an important mediating factor
in these associations. Increased engagement in cognitive restraint and compensatory behaviors may
reflect attempts to reduce FOF. Future longitudinal research should explore whether PVD is a risk
factor for cognitive restraint and compensatory behaviors.
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1. Introduction

The coronavirus pandemic has brought the dangers of infectious disease to the fore-
front, but the dangers of pathogen transmission are not new. The near-constant threat
of disease has fostered the development of defense mechanisms to protect our bodies
from new and potentially deadly disease threats. The most well-known of these defenses
is the immune system, which destroys pathogens detected within the body. However,
humans also seem to have a second immune system known as the “behavioral immune
system” [1–3] which, in contrast to the role of the reactive physiological immune system in
combating internal pathogens, proactively prevents infection by facilitating detection of
sensory cues (e.g., physical characteristics) in the environment that may indicate risk of
disease exposure [1–3].

Perceived vulnerability to disease (PVD) is a trait-level indicator of behavioral immune
activity that reflects both perceived infectability (PVD-Infection), a personal belief about
susceptibility to infectious disease (e.g., if a disease is going around you will get it [4])
and germ aversion (PVD-Germ), the level of emotional discomfort experienced in situa-
tions where risk of disease transmission is high (e.g., someone sneezing without covering
their mouth [4]). From an evolutionary perspective, PVD is highly beneficial to survival.
Heightened sensitivity to environmental cues and higher perception of personal risk both
encourage early detection and avoidance of potentially deadly pathogens before they can
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enter the body [3]. However, detection processes within the behavioral immune system are
not perfect—because we cannot directly observe pathogens, these processes are sensitive to
cues associated with disease but also can activate in response to cues that merely resemble
or are heuristically associated with disease threat [3]. For example, physical characteristics
(e.g., accident-related limb amputations), which are logically irrelevant to disease trans-
mission, may activate this system and can result in negative responses toward the person
associated with the cue [3,5].

1.1. Obesity as a Disease Cue

Obesity is a physical characteristic and chronic disease associated with disease-related
perceptions [2,6,7]. Individuals with higher PVD are more likely to label individuals who
appear heavier as obese [8] and are more prone to stigmatize individuals with higher body
weight [6,8–11]. PVD has been directly associated with negative behavioral (e.g., avoidance)
and cognitive (e.g., disgust) responses towards individuals with obesity [3]. PVD has also
been associated with heightened sensitivity regarding one’s own appearance, including
weight-related features [12]. Heightened attention to one’s own appearance combined
with increased weight stigma may lead individuals with higher PVD to develop a fear of
fat (FOF, i.e., avoidance of or aversion to fatness [13,14]) regarding their own body. Thus,
heightened perceptions of vulnerability to disease could contribute to disordered eating
behavior due to heightened FOF.

1.2. Fear of Fat and Disordered Eating

FOF is associated with cognitive restraint and compensatory behaviors [15–17]. Cog-
nitive restraint refers to the desire to control or restrict food consumption (regardless of
success [18,19]). Cognitive restraint is associated with FOF in clinical [20,21] and commu-
nity samples [16,22–25]. FOF is also associated with restrictive eating disorders marked by
compensatory behaviors (i.e., anorexia nervosa, bulimia nervosa [18,26–28]. Compensatory
behaviors (e.g., fasting, abuse of laxatives/diuretics, vomiting, excessive exercising) are in-
tended to counteract caloric intake to achieve a desired shape/weight or avoid fatness [18].
If PVD is also associated with FOF, then PVD may be a factor contributing to both cognitive
restraint and compensatory behaviors.

1.3. The Current Study

We investigated the hypothesis that greater PVD is associated with cognitive restraint
and compensatory behaviors through FOF in a community sample of 247 adults (age 21–70).
This is (to our knowledge) the first study to investigate whether two dimensions of PVD
(perceived germ aversion and perceived infectability) are associated with FOF, cognitive
restraint and compensatory behaviors.

Female participants have been found to have higher PVD [4] and to be more prone to
cognitive restraint and eating disorders than male participants [29]. Thus, we decided a priori
to conduct exploratory sex-stratified analyses to investigate potential sex differences in the
associations between PVD and FOF with cognitive restraint and compensatory behaviors.

2. Materials and Methods
2.1. Participants

We conducted secondary analyses using data from participants recruited on Amazon’s
Mechanical Turk platform (MTurk) in 2019 prior to the COVID-19 pandemic. Participants
completed questionnaires on their beliefs, behaviors, thoughts, and feelings related to
eating and drinking (Qualifications: U.S. Location, HIT Approval Rate > 95%, Age > 18).
Additional information (e.g., quality assurance steps) can be found in previously published
work [30]. Original data have been shared on the Open Science Framework at https:
//osf.io/8kspw/, accessed on 10 August 2019.

All available data (n = 247, 53.3% male sex at birth) were included in the current
study. The average age of participants was 36.8 years old (SD = 11.3, min–max = 21–70).

https://osf.io/8kspw/
https://osf.io/8kspw/
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The racial/ethnic distribution of the study was: 74.5% White, 15.4% Black, 6.9% His-
panic/Latinx, 4.5% Asian, 2.4% American Indian or Alaskan Native, and 0.8% other (per-
centages exceed 100% because participants could select one or multiple race/ethnicity). The
sample overall was well-educated (12.1% high-school graduates, 18.2% some college, 9.7%
associates degree, 47.4% bachelor’s degree, and 12.6% advanced degree (masters, Ph.D.,
M.D., J.D., etc.) Average participant body mass index (BMI) was “overweight” (M = 26.3,
SD = 5.9, min–max = 17.7–55.8) with 3.1% of participants “underweight”, 42.3% “normal”
weight, 36.6%, “overweight”, and 18.1% “obese”. Additional information about sample
characteristics is presented in Table 1.

Table 1. Demographic characteristics.

n (%)

Age (M = 36.8, SD = 11.3, min–max = 21–70)

21–29 73 (29.6%)
30–39 101 (40.8%)
40–49 33 (13.4%)
50–59 23 (9.3%)
60–69 16 (6.5%)
70 1 (0.4%)

Sex at Birth

Male 131 (53.3%)
Female 115 (46.7%)

Racial Identity ±

American Indian/Alaskan Native 6 (2.4%)
Hispanic/Latino 17 (6.9%)
Asian 11 (4.5%)
Black/African American 38 (15.4%)
White 184 (74.5%)
Other 2 (0.8%)

Education

High school graduate 30 (12.1%)
Some college 45 (18.2%)
Associates degree 24 (9.7%)
Bachelor’s degree 117 (47.4%)
Advanced degree 31 (12.6%)

Income

Less than USD 10,000 15 (6.1%)
USD 10,000–USD 19,999 18 (7.3%)
USD 20,000–USD 29,999 31 (12.7%)
USD 30,000–USD 39,999 45 (18.4%)
USD 40,000–USD 49,999 31 (12.7%)
USD 50,000–USD 59,999 25 (10.2%)
USD 60,000–USD 69,999 19 (7.8%)
USD 70,000–USD 79,999 20 (8.2%)
USD 80,000–USD 89,999 8 (3.3%)
USD 90,000–USD 99,999 10 (4.1%)
USD 100,000–USD 149,999 16 (6.5%)
More than USD 150,000 7 (2.9%)
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Table 1. Cont.

n (%)

Subjective Socioeconomic Status ¥

1 3 (1.2%)
2 19 (7.7%)
3 32 (13.0%)
4 32 (13.0%)
5 60 (24.3%)
6 32 (13.0%)
7 35 (14.2%)
8 23 (9.3%)
9 9 (3.6%)
10 2 (0.8%)

BMI (M = 26.3, SD = 5.9, min–max = 17.7–55.8)

Underweight (BMI < 18.5) 7 (3.1%)
Normal Weight (BMI 18.5–24.9) 96 (42.3%)
Overweight (BMI 25.0–29.9) 84 (36.6%)
Obese (BMI > 30) 41 (18.1%)

Notes: Differences in n are due to “prefer not to answer” responses. ± Percentages for Race/Ethnicity exceed 100%
because of the option to select multiple response options. ¥ Subjective Socioeconomic Status indicates participants
self-ranking on a ladder representing people in the US with 10 = people who are best off (most money, most
education, most respected jobs) and 1 = worst off (least money, least education, least respected jobs).

2.2. Procedures

Research procedures were approved by the University of Michigan Institution Review
Board in accordance with provisions of the World Medical Association Declaration of
Helsinki. Participants consented and completed questionnaires in randomized order
through the MTurk platform. Participants were compensated USD 1.00 for their time
(~25 min).

2.3. Measures
2.3.1. Perceived Vulnerability to Disease Scale (PVD)

The Perceived Vulnerability to Disease Scale (PVD) [4] is a 15-item questionnaire that
measures trait-level concerns about the transmission of infectious diseases. Participants
rated each item on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree).
The PVD questionnaire measures two factors: perceived germ aversion (PVD-Germ) and
perceived infectability (PVD-Infection). Subscales were scored by averaging the items. The
PVD-Germ subscale measures affective response to situations where pathogen transmission
is likely (e.g., It really bothers me when people sneeze without covering their mouth,
M = 4.4, SD = 1.1, min–max = 1.1–7.0, α = 0.76). The PVD-Infection Subscale assesses
subjective beliefs about one’s own susceptibility to infectious disease as well as one’s
personal beliefs about their immune functioning (e.g., In general, I am very susceptible to
colds, flu and other infectious diseases, M = 3.4, SD = 1.2, min–max = 1.0–7.0, α = 0.82).

2.3.2. Goldfarb Fear of Fat Scale (FOF)

The Goldfarb Fear of Fat Scale (FOF) [26] is a 10-item measure developed to differen-
tiate normal versus abnormal FOF for early identification of patients at risk for bulimia
nervosa. Participants rate how representative each statement is on a 4-point scale (1 = very
untrue to 4 = very true). Questions include, “I am afraid to gain even a little weight”,
and, “If I eat even a little, I may lose control and not stop eating”. The scale is scored by
averaging all items (M = 2.4, SD = 0.9, min–max = 1.0–4.0, α = 0.92).

2.3.3. Dutch Eating Behaviors Scale (DEBQ)

The Dutch Eating Behaviors Scale [19] is a 33-item self-report scale assessing restraint,
emotional, and external eating behaviors. Participants answer questions about their eating
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behaviors on a 5-point scale (1 = Never to 5 = Always). Only the restraint subscale was
included in analyses. Questions included on the restraint scale ask about frequency of
engagement in cognitive restraint, such as “Do you try to eat less at mealtimes than you
would like to eat?” The restraint subscale was calculated by averaging the 10 restraint items
(M = 3.0, SD = 1.0, min–max = 1.0–5.0, α = 0.94).

2.3.4. Eating Disorder Diagnostic Scale (EDDS)

The Eating Disorder Diagnostic Scale [31] is a brief, self-report measure of eating
disorder diagnostic criteria (DSM–IV). Questions asked about the average number of
occurrences of eating disorder symptoms per week over the past 3 months, for example,
“How many times per week on average over the past 3 months have you made yourself
vomit to prevent weight gain or counteract the effects of eating?” This scale assesses 4 types
of compensatory behaviors (vomiting, laxatives/diuretics, excessive exercising, fasting)
and possible scores range from 0 to 14 for each behavior. Endorsement was highest for
fasting (M = 3.5, SD = 4.1, min–max = 0–14) followed by exercise (M = 2.9, SD = 4.1,
min–max = 0–14), vomiting, (M = 2.3, SD = 4.2, min–max = 0–14) and laxative/diuretics
(M = 2.2, SD = 3.9, min–max = 0–14). A compensatory eating behavior subscale was created
by summing the total number of compensatory behaviors endorsed on these 4 questions
(M = 10.8, SD = 15.6, min–max = 0.0–54.0, α = 0.95).

2.4. Data Analytic Plan

Analyses were conducted in IBM SPSS Statistics version 27, IBM Corp, Armonk,
NY, USA [32]. Data were reviewed for normality, outliers (±3 SD), and missing values.
Distributions met normality assumptions. Missing data were highest for BMI (n = 19). All
other missing data ranged from n = 0 to n = 4. Missing data were removed using pairwise
deletion. Thus, differences in n are a result of missing data.

Zero-order correlational analyses were conducted between demographic variables
(age, sex, race/ethnicity, education, and BMI), cognitive restraint and compensatory behav-
iors to identify potential covariates (see Table A1). We created dummy codes for biological
sex at birth (0 = male, 1 = female), race/ethnicity (0 = non-White, 1 = White), and education
level (0 = associates or lower, 1 = bachelors or higher). Education was positively correlated
with cognitive restraint (r = 0.20, p = 0.001) and compensatory behaviors (r = 0.29, p < 0.001).
Including education in regression models for the relations of PVD subscales with cognitive
restraint and compensatory behaviors did not alter significance (see Table A2). Thus, we
report the unadjusted models.

Correlational analyses were conducted to investigate the hypothesized associations
between PVD subscales, FOF, cognitive restraint and compensatory behaviors. Separate
mediational analyses were conducted using the SPSS PROCESS Model 4 macro [33] to
investigate whether FOF mediated the associations between PVD subscales, cognitive
restraint, and compensatory behaviors. Both PVD subscales were included in the same
model to account for shared variance between the subscales [4]. We used 10,000 bootstrap
samples to create 95% bias-corrected confidence intervals to test the significance of indirect
effects. Significance at p < 0.05 was indicated if the 95% confidence interval did not
include zero. Sex-stratified mediation analyses were also conducted to investigate potential
sex differences.

3. Results
3.1. Associations between PVD Subscales, Cognitive Restraint and Compensatory Behaviors

Table 2 presents zero-order correlations between PVD subscales, FOF, cognitive re-
straint and compensatory behaviors. PVD-Germ was positively associated with FOF
(r = 0.15, p = 0.02) and cognitive restraint (r = 0.18, p = 0.005), but was not significantly
associated with compensatory behaviors (r = 0.03, p = 0.66). PVD-Infection was posi-
tively associated with FOF (r = 0.45, p < 0.001), cognitive restraint (r = 0.21, p = 0.001) and
compensatory behaviors (r = 0.35, p < 0.001).
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Table 2. Zero-Order Correlation Matrix PVD, FOF, Cognitive Restraint, and Compensatory Behaviors.

PVD-Germ PVD-Infection FOF Cognitive Restraint Comp Behaviors

PVD–Germ
r 0.25 *** 0.15 * 0.18 ** 0.03
n 245 245 245 245

PVD–Infection
r 0.45 *** 0.21 ** 0.35 ***
n 245 245 245

FOF
r 0.65 *** 0.60 ***
n 246 246

Cognitive Restraint r 0.48 ***
n 247

Comp Behaviors r
n

Notes: * indicates significance at p < 0.05. ** indicates significance at p < 0.01. *** indicates significance at p < 0.001.
“FOF” indicates Goldberg’s Fear of Fat Scale. “PVD–Germ” indicates the Perceived Vulnerability to Disease Germ
Subscale. “PVD–Infection” indicates the Perceived Vulnerability to Disease Infectability Subscale. “Cognitive
Restraint” indicates the Dutch Eating Behavior Questionnaire Restraint Scale. “Comp Behaviors” indicates Eating
Disorder Diagnostic Scale—Compensatory Behaviors Subscale.

3.2. Indirect Effects of PVD Subscales on Cognitive Restraint through FOF

Figure 1 presents results of mediational analyses for FOF as a potential mediator
of the association between the PVD Subscales and cognitive restraint. The indirect ef-
fect of PVD-Infection on cognitive restraint through FOF was positive and significant,
B (SE) = 0.26 (0.04), 95% CI [0.18, 0.34]. The direct effect of PVD-Infection on cognitive
restraint was also significant. However, the indirect effect of PVD-Germ on cognitive
restraint through FOF was not significant, B (SE) = 0.02 (0.04), 95% CI [−0.05, 0.09]. The
direct effect of PVD-Germ on cognitive restraint was significant. Standardized coefficient
betas suggest small-to-medium effect sizes of the associations between PVD subscales, FOF,
and cognitive restraint.
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Figure 1. PVD Subscales and Cognitive Restraint Mediated by FOF. Process Model—4 path estimates
from testing the indirect effect of perceived germ aversion (PVD-Germ) and perceived infectabil-
ity (PVD-Infection) on cognitive restraint through fear of fat (FOF). Standardized coefficients (β),
unstandardized coefficients (B), and standard errors (SE) are presented (* p < 0.05, ** p < 0.01).
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3.3. Indirect Effects of PVD Subscales on Compensatory Behaviors through FOF

Figure 2 presents results of mediational analyses for FOF as a potential mediator of the
association between the PVD subscales and compensatory behaviors. The indirect effect of
PVD-Infection on compensatory behaviors through FOF was significant, B (SE) = 3.16 (0.61),
95% CI [2.08, 4.47]. The direct effect of PVD-Infection on compensatory behaviors was
also significant. In contrast, the indirect effect of PVD-Germ on compensatory behaviors
through FOF was not significant, B (SE) = 0.30 (0.43), 95% CI [−0.55, 1.15]. The direct effect
of PVD-Germ on compensatory behaviors was also not significant. Standardized coefficient
betas suggest small-to-medium effect sizes of the associations between PVD subscales, FOF,
and compensatory behaviors.
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Figure 2. PVD Subscales and Compensatory Behaviors Mediated by FOF. Process Model—4 path
estimates from testing the indirect effect of perceived germ aversion (PVD-Germ) and perceived
infectability (PVD-Infection) on compensatory behaviors through fear of fat (FOF). Standardized
coefficients (β), unstandardized coefficients (B) and standard errors (SE) are presented (* p < 0.05,
** p < 0.01).

3.4. Sex-Stratified Analyses

Exploratory sex-stratified mediation analyses were conducted to investigate potential
sex differences. Results indicated no significant sex differences between male and female
participants. FOF did not significantly mediate associations between PVD-Germ and cogni-
tive restraint or PVD-Germ and compensatory behaviors for male or female participants.
FOF also remained a significant mediator of the associations between PVD-Infection and
cognitive restraint and PVD-Infection and compensatory behaviors for both male and
female participants (see Figures A1 and A2).

4. Discussion

This is, to our knowledge, the first study to investigate the association between PVD,
cognitive restraint, and compensatory behaviors. In a community sample of 247 adult
participants, we found that perceived infectability was associated with cognitive restraint
and compensatory behaviors and that FOF partially mediated these associations. Perceived
germ aversion was significantly associated with cognitive restraint (but not compensatory
behaviors). However, FOF did not significantly mediate the association between perceived
germ aversion and cognitive restraint. Sex-stratified analyses revealed no significant sex
differences between male and female participants. Perceived infectability may be an
overlooked factor associated with cognitive restraint and compensatory behaviors in males
and females through FOF. Implications of these findings are discussed below.
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4.1. PVD, FOF, Cognitive Restraint, and Compensatory Behaviors

Perceived infectability refers to personal beliefs about susceptibility to infectious
disease that stem, in large part, from one’s history of infections [4]. Results indicated that
those with a heightened concern about their own susceptibility to disease endorsed both
higher cognitive restraint and compensatory behaviors, which was partially explained by
higher FOF. One possible explanation for these findings is that those higher in perceived
infectability may perceive themselves as being more susceptible to obesity. This hypothesis
aligns with past research indicating obesity is a physical condition that can be erroneously
identified as an indicator of disease transmission by the behavioral immune system [2,6,7].
The misidentification of obesity as a disease cue in those high in perceived infectability
could lead to an increased fear of the “disease” of fatness.

FOF mediation findings suggest possible future directions for reducing cognitive
restraint and compensatory behaviors. Reducing FOF in individuals with high perceived
infectability may be important for reducing disordered eating. For example, delivering
interventions designed to reduce internalized weight stigma (e.g., cognitive-behavioral
treatment to cope with internalized weight stigma [34]) to individuals with high perceived
infectability may be useful in reducing cognitive restraint and compensatory behaviors.
Illness during childhood is an important predictor of heightened perceived infectability
in adults [35], so reducing FOF in children and adolescents who have experienced signifi-
cant illness may also be useful in preventing the development of cognitive restraint and
compensatory behaviors.

FOF partially mediated the associations between perceived infectability, cognitive
restraint, and compensatory behaviors, leaving the possibility of other mediators. For
instance, the associations between perceived infectability, cognitive restraint, and compen-
satory behaviors could reflect broader concerns about negative health outcomes associated
with obesity. Perceived infectability is strongly associated with health anxiety [4], and it
is plausible that those high in perceived infectability may engage in cognitive restraint
and compensatory behaviors to minimize the risk of negative health outcomes associated
with obesity.

Contrary to our hypothesis, perceived germ aversion was not related to compensatory
behaviors. Although perceived germ aversion demonstrated a small, but significant associ-
ation with cognitive restraint, FOF did not significantly mediate this association. Perceived
germ aversion is thought to reflect emotional discomfort with situations, indicating an
increased risk of disease transmission [4] and has been found to significantly overlap with
pathogen disgust [9]. A growing body of research suggests that disgust-based avoidance is
an important factor contributing to the development and maintenance of cognitive restraint
and compensatory behaviors [36]. Future research should explore the role of disgust in the
association between perceived germ aversion and cognitive restraint.

4.2. Sex-Stratified Analyses

Results of sex-stratified analyses reflected results in the full sample. FOF remained
a significant mediator for associations between perceived infectability (but not perceived
germ aversion), cognitive restraint, and compensatory behaviors in male and female
participants. Males have historically been under researched in the context of disordered
eating behaviors [37]. Our results suggest that evolutionary processes associated with
disease threat could be one factor contributing to disordered eating for males and females,
warranting further investigation.

4.3. Strengths and Limitations

The current study had several notable strengths. We had a relatively large sample
size (n = 247) with a balanced sex distribution (53.3% male). The sample included a wide
range of ages (M = 36.8, min–max = 21–70) and BMI (M = 26.28, min–max = 17.7–55.8).
Study data included assessments of both cognitive restraint and compensatory behav-
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iors and, to our knowledge, was the first to investigate their association with perceived
disease vulnerability.

There are limitations of this study that should also be considered. Cognitive restraint
and compensatory behaviors were assessed using self-report measures. Although these are
validated scales [19,31], self-reported measures tend to over-represent disordered eating be-
havior [38–40]. Future research should utilize clinical interviews to assess cognitive restraint
and compensatory behaviors. Data were collected using Amazon’s MTurk, which has histor-
ically raised some concerns about data quality. Recommended approaches (95% approval,
5000 HITS, attention check questions [41]) were implemented to minimize these concerns.
Another important next step is to utilize clinical samples with disordered eating to explore
associations between PVD, cognitive restraint, and compensatory behaviors. Although
there was some diversity in this sample, it consisted predominantly of White participants
(74.5%) and was underpowered to investigate differences in race/ethnicity. Future research
should recruit a more diverse sample to allow for investigation of racial/ethnic differences
in PVD, cognitive restraint, and compensatory behaviors. Factors other than FOF likely
contribute to an association between PVD and disordered eating. Both PVD and disordered
eating are associated with anxiety more broadly [42,43], disgust sensitivity [44–46], and
obsessive-compulsive tendencies [43,44,46–48]. This dataset did not include measures
on these constructs, but future research that investigates anxiety, disgust sensitivity, and
OCD as potential mediators is an important future direction. While eating disorders and
obesity are distinct constructs, they are not mutually exclusive of each other. Rates of
eating disorders are elevated in individuals with obesity [49] and binge eating often occurs
when restrictive eating fails [50,51]. While we did assess BMI as a potential covariate in
this study, the study was not well suited to disentangle the complex associations between
eating disorders and obesity. Future research should aim to investigate these complex
associations. The study utilized a cross-sectional design, which does not allow for us to
make causal inferences. Future research should utilize experimental or longitudinal designs
that are better positioned to investigate causal inferences. For example, it may be possible
to experimentally prime pathogen threat cues [52,53] to investigate whether being primed
for PVD increases fear of fat, stigmatizing attitudes, or desire to engage in disordered eating
behaviors. Assessing PVD in childhood would allow for follow-up during adolescence (a
high-risk period for onset of eating disorders [54]) to see if childhood PVD is predictive of
adolescent disordered eating behaviors. If PVD was predictive of future onset of disordered
eating behaviors, it may be a useful screening tool for early intervention. Understanding
the causal effect of disease salient environmental cues in increasing FOF and engagement in
cognitive restraint and compensatory behaviors may be particularly important considering
heightened media coverage surrounding disease transmission during the pandemic.

5. Conclusions

The role that evolved psychological mechanisms play in cognitive restraint and com-
pensatory behaviors is an important and understudied area of psychological research. Our
results indicate that people who perceive themselves to be more susceptible to infection (i.e.,
perceived infectability) are more likely to engage in cognitive restraint and compensatory
behaviors. No differences were found between male and female participants, suggesting
that perceived infectability might be a novel factor that can contribute to existing gaps
in the understanding of disordered eating in males. Increased engagement in cognitive
restraint and compensatory behaviors due to perceptions of obesity as a disease-relevant
cue may be an attempt to reduce risk or fear of becoming fat. Future longitudinal research
is needed to explore whether individual differences in perceived infectability is a risk factor
for the development of cognitive restraint and compensatory behaviors.

Although data were collected before the coronavirus pandemic, consideration of how
the pandemic might relate to these findings is particularly relevant. Increased salience of
vulnerability to coronavirus combined with the specific identification of obesity as a risk
factor for severe disease trajectory could have concerning implications for engagement
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in cognitive restraint and compensatory behaviors. Early research during the pandemic
found that participants with a current or history of an eating disorder endorsed increased
cognitive restraint and compensatory behaviors [55]. Such findings might be particularly
likely in individuals with high PVD. Future research should explore the potential impact of
the coronavirus pandemic on cognitive restraint and compensatory behaviors.
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Appendix A

Table A1. Correlation matrix with potential covariates.

PVD-Germ PVD—Inf FOF Cog Restraint Comp Behaviors BMI Age Sex Education Race/Ethnicity

PVD—Germ
r 0.25 *** 0.15 * 0.18 * 0.03 −0.13 0.02 −0.22 ** −0.06 0.11
n 245 245 245 245 226 245 244 245 245

PVD—Inf
r 0.45 *** 0.21 ** 0.35 *** 0.06 0.09 −0.10 0.14 * 0.13 *
n 245 245 245 226 245 244 245 245

FOF
r 0.65 *** 0.60 *** 0.07 <0.01 −0.03 0.19 ** ≤0.01
n 246 246 227 246 245 246 246

Cog Restraint r 0.48 *** 0.01 0.02 −0.02 0.21 ** −0.04
n 247 228 247 246 247 247

Comp Behaviors r −0.12 ≤0.01 −0.07 0.29 *** ≤0.01
n 228 247 246 247 247

BMI
r −0.03 −0.05 −0.16 * −0.03
n 228 227 228 228

Age r 0.18 ** 0.09 0.19 **
n 246 247 247

Sex
r −0.10 0.16 *
n 246 246

Education
r −0.16 *
n 247

Race/Ethnicity r
n

Notes: * indicates significance at p < 0.05. ** indicates significance at p < 0.01. *** indicates significance at p < 0.001.
“FOF” indicates Goldberg’s Fear of Fat Scale. “PVD—Germ” indicates the Perceived Vulnerability to Disease Germ
Subscale. “PVD—Inf” indicates the Perceived Vulnerability to Disease Infectability Subscale. “Cog Restraint”
indicates the Dutch Eating Behavior Questionnaire Restraint Scale. “Comp Behaviors” indicates Eating Disorder
Diagnostic Scale—Compensatory Behaviors Subscale. “BMI” indicates body mass index.

https://osf.io/8kspw/
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Appendix B

Table A2. Regression analyses for potential covariates.

t p b (SE) β f p Adj. R2

Cog Restraint

Overall model 9.51 <0.001 0.07
Constant 7.40 <0.001 2.03 (0.28)
Education 3.29 0.001 0.42 (0.13) 0.20
PVD—Germ 3.04 0.003 0.18 (0.06) 0.19

Cog Restraint

Overall model 8.86 <0.001 0.06
Constant 11.67 <0.001 2.31 (0.20)
Education 2.68 0.01 0.35 (0.13) 0.17
PVD—Infection 2.93 0.004 0.16 (0.05) 0.18

Comp Behaviors

Overall model 11.16 <0.001 0.08
Constant 0.62 0.54 2.58 (4.19)
Education 4.70 <0.001 9.22 (1.96) 0.29
PVD-Germ 0.71 0.48 0.63 (0.88) 0.04

Comp Behaviors

Overall model 26.72 <0.001 0.17
Constant −2.77 0.01 −7.91 (2.85)
Education 4.13 <0.001 7.72 (1.87) 0.24
PVD-Infection 5.39 <0.001 4.15 (0.77) 0.32

Notes: “PVD—Germ” indicates the Perceived Vulnerability to Disease Germ Subscale. “PVD—Infection” indicates
the Perceived Vulnerability to Disease Infectability Subscale. “Cog Restraint” indicates the Dutch Eating Behavior
Questionnaire Restraint Scale. “Comp Behaviors” indicates Eating Disorder Diagnostic Scale–Compensatory
Behaviors Subscale.

Appendix C

Nutrients 2022, 14, x FOR PEER REVIEW 11 of 15 
 

 

Appendix B 

Table A2. Regression analyses for potential covariates. 

 t p b (SE) β f p Adj. R2  

Cog Restraint        

Overall model     9.51 <0.001 0.07 

Constant 7.40 <0.001 2.03 (0.28)     

Education 3.29 0.001 0.42 (0.13) 0.20    

PVD—Germ 3.04 0.003 0.18 (0.06) 0.19    

Cog Restraint         

Overall model     8.86 <0.001 0.06 

Constant 11.67 <0.001 2.31 (0.20)     

Education 2.68 0.01 0.35 (0.13) 0.17    

PVD—Infection 2.93 0.004 0.16 (0.05) 0.18    

Comp Behaviors        

Overall model     11.16 <0.001 0.08 

Constant 0.62 0.54 2.58 (4.19)     

Education 4.70 <0.001 9.22 (1.96) 0.29    

PVD-Germ 0.71 0.48 0.63 (0.88) 0.04    

Comp Behaviors        

Overall model     26.72 <0.001 0.17 

Constant −2.77 0.01 −7.91 (2.85)     

Education 4.13 <0.001 7.72 (1.87) 0.24    

PVD-Infection 5.39 <0.001 4.15 (0.77) 0.32    

Notes: “PVD—Germ” indicates the Perceived Vulnerability to Disease Germ Subscale. “PVD—In-

fection” indicates the Perceived Vulnerability to Disease Infectability Subscale. “Cog Restraint” in-

dicates the Dutch Eating Behavior Questionnaire Restraint Scale. “Comp Behaviors” indicates Eat-

ing Disorder Diagnostic Scale–Compensatory Behaviors Subscale. 

Appendix C 

Male Participants 

 

  Figure A1. Cont.



Nutrients 2023, 15, 8 12 of 15Nutrients 2022, 14, x FOR PEER REVIEW 12 of 15 
 

 

Female Participants 

 

Figure A1. Sex—Stratified Analyses for PVD Subscales, FOF, and Cognitive Restraint. Process Model—

4 path estimates from sex-stratified analyses testing the indirect effect of perceived germ aversion 

and perceived infectability on cognitive restraint through fear of fat. Unstandardized coefficients 

and standard errors are presented (* p < 0.05, ** p < 0.01). Indirect effect of PVD-Germ path for male, 

B (SE) = −0.02 (0.05), 95% CI [−0.11, 0.75], and female, B(SE) = 0.07 (0.06), 95% CI [−0.03, 0.19], partic-

ipants. Indirect effect of PVD-Infection path for male, B(SE) = 0.22 (0.05), 95% CI [0.12, 0.34], and 

female, B (SE) = 0.31 (.06), 95% CI [0.21, 0.45], participants. 

Appendix D 

Male Participants 

 

Female Participants 

Figure A1. Sex—Stratified Analyses for PVD Subscales, FOF, and Cognitive Restraint. Process Model—
4 path estimates from sex-stratified analyses testing the indirect effect of perceived germ aversion
and perceived infectability on cognitive restraint through fear of fat. Unstandardized coefficients
and standard errors are presented (* p < 0.05, ** p < 0.01). Indirect effect of PVD-Germ path for male,
B (SE) = −0.02 (0.05), 95% CI [−0.11, 0.75], and female, B (SE) = 0.07 (0.06), 95% CI [−0.03, 0.19],
participants. Indirect effect of PVD-Infection path for male, B (SE) = 0.22 (0.05), 95% CI [0.12, 0.34],
and female, B (SE) = 0.31 (0.06), 95% CI [0.21, 0.45], participants.

Appendix D

Nutrients 2022, 14, x FOR PEER REVIEW 12 of 15 
 

 

Female Participants 

 

Figure A1. Sex—Stratified Analyses for PVD Subscales, FOF, and Cognitive Restraint. Process Model—

4 path estimates from sex-stratified analyses testing the indirect effect of perceived germ aversion 

and perceived infectability on cognitive restraint through fear of fat. Unstandardized coefficients 

and standard errors are presented (* p < 0.05, ** p < 0.01). Indirect effect of PVD-Germ path for male, 

B (SE) = −0.02 (0.05), 95% CI [−0.11, 0.75], and female, B(SE) = 0.07 (0.06), 95% CI [−0.03, 0.19], partic-

ipants. Indirect effect of PVD-Infection path for male, B(SE) = 0.22 (0.05), 95% CI [0.12, 0.34], and 

female, B (SE) = 0.31 (.06), 95% CI [0.21, 0.45], participants. 

Appendix D 

Male Participants 

 

Female Participants 

Figure A2. Cont.



Nutrients 2023, 15, 8 13 of 15Nutrients 2022, 14, x FOR PEER REVIEW 13 of 15 
 

 

 

Figure A2. Sex—Stratified Analyses for PVD-Infection, FOF, and Compensatory Behaviors. Process 

Model—4 path estimates from sex-stratified analyses testing the indirect effect of perceived germ 

aversion and perceived infectability on compensatory behaviors through fear of fat. Unstandard-

ized coefficients and standard errors are presented (* p < 0.05, ** p < 0.01). Indirect effect of PVD-

Germ path for male, B (SE) = −0.15 (0.63), 95% CI [−1.53, 1.00] and female, B (SE) = 0.77 (0.68), 95% 

CI [−0.36, 2.35], participants. Indirect effect of PVD-Infection path for male, B (SE) = 2.84 (0.83), 95% 

CI [1.47, 4.73] and female, B (SE) = 3.68 (0.96), 95% CI [2.09, 5.88], participants. 

References 

1. Ackerman, J.M.; Hill, S.E.; Murray, D.R. The behavioral immune system: Current concerns and future directions. Soc. Pers. 

Psychol. Compass 2018, 12, e12371. https://doi.org/10.1111/spc3.12371. 

2. Park, J.H.; Van Leeuwen, F.; Chochorelou, Y. Disease-Avoidance Processes and Stigmatization: Cues of Substandard Health 

Arouse Heightened Discomfort with Physical Contact. J. Soc. Psychol. 2013, 153, 212–228. 

https://doi.org/10.1080/00224545.2012.721812. 

3. Schaller, M.; Park, J.H. The behavioral immune system (and why it matters). Curr. Psychol. 2011, 20, 99–103. 

https://doi.org/10.1177/0963721411402596. 

4. Duncan, L.A.; Schaller, M.; Park, J.H. Perceived vulnerability to disease: Development and validation of a 15-item self-report 

instrument. Pers. Individ. Differ. 2009, 47, 541–546. https://doi.org/10.1016/j.paid.2009.05.001. 

5. Park, J.H.; Faulkner, J.; Schaller, M. Evolved Disease-Avoidance Processes and Contemporary Anti-Social Behavior: Prejudicial 

Attitudes and Avoidance of People with Physical Disabilities. J. Nonverbal Behav. 2003, 27, 65–87. 

https://doi.org/10.1023/a:1023910408854. 

6. Park, J.H.; Schaller, M.; Crandall, C.S. Pathogen-avoidance mechanisms and the stigmatization of obese people. Evol. Hum. 

Behav. 2007, 28, 410–414. https://doi.org/10.1016/j.evolhumbehav.2007.05.008. 

7. Tapp, C.; Oaten, M.; Stevenson, R.; Occhipinti, S.; Thandi, R. Is obesity treated like a contagious disease? J. Appl. Soc. Psychol. 

2019, 50, 205–212. https://doi.org/10.1111/jasp.12650. 

8. Miller, S.L.; Maner, J.K. Overperceiving disease cues: The basic cognition of the behavioral immune system. J. Pers. Soc. Psychol. 

2012, 102, 1198–1213. https://doi.org/10.1037/a0027198. 

9. Lieberman, D.L.; Tybur, J.M.; Latner, J.D. Disgust Sensitivity, Obesity Stigma, and Gender: Contamination Psychology Predicts 

Weight Bias for Women, Not Men. Obesity 2012, 20, 1803–1814. https://doi.org/10.1038/oby.2011.247. 

10. Lund, E.M.; Miller, S.L. Is obesity un-American? Disease concerns bias implicit perceptions of national identity. Evol. Hum. 

Behav. 2014, 35, 336–340. https://doi.org/10.1016/j.evolhumbehav.2014.03.004. 

11. Magallares, A.; Jáuregui-Lobera, I.; Carbonero-Carreño, R.; Ruiz-Prieto, I.; Bolaños-Ríos, P.; Cano-Escoriaza, A. Perceived vul-

nerability to disease and antifat attitudes in a sample of children and teenagers. Eat. Weight. Disord. 2015, 20, 483–489. 

https://doi.org/10.1007/s40519-015-0220-1. 

12. Ackerman, J.M.; Tybur, J.M.; Mortensen, C.R. Infectious Disease and Imperfections of Self-Image. Psychol. Sci. 2018, 29, 228–241. 

https://doi.org/10.1177/0956797617733829. 

13. Burmeister, J.M.; Hinman, N.; Koball, A.; Hoffmann, D.A.; Carels, R.A. Food addiction in adults seeking weight loss treatment. 

Implications for psychosocial health and weight loss. Appetite 2013, 60, 103–110. https://doi.org/10.1016/j.appet.2012.09.013. 

14. Durso, L.E.; Latner, J.D.; White, M.A.; Masheb, R.M.; Blomquist, K.K.; Morgan, P.T.; Grilo, C.M. Internalized weight bias in 

obese patients with binge eating disorder: Associations with eating disturbances and psychological functioning. Int. J. Eat. Dis-

ord. 2012, 45, 423–427. https://doi.org/10.1002/eat.20933. 

Figure A2. Sex—Stratified Analyses for PVD-Infection, FOF, and Compensatory Behaviors. Process Model—
4 path estimates from sex-stratified analyses testing the indirect effect of perceived germ aversion and
perceived infectability on compensatory behaviors through fear of fat. Unstandardized coefficients
and standard errors are presented (* p < 0.05, ** p < 0.01). Indirect effect of PVD-Germ path for male,
B (SE) = −0.15 (0.63), 95% CI [−1.53, 1.00] and female, B (SE) = 0.77 (0.68), 95% CI [−0.36, 2.35],
participants. Indirect effect of PVD-Infection path for male, B (SE) = 2.84 (0.83), 95% CI [1.47, 4.73]
and female, B (SE) = 3.68 (0.96), 95% CI [2.09, 5.88], participants.

References
1. Ackerman, J.M.; Hill, S.E.; Murray, D.R. The behavioral immune system: Current concerns and future directions. Soc. Personal.

Psychol. Compass 2018, 12, e12371. [CrossRef]
2. Park, J.H.; Van Leeuwen, F.; Chochorelou, Y. Disease-Avoidance Processes and Stigmatization: Cues of Substandard Health

Arouse Heightened Discomfort with Physical Contact. J. Soc. Psychol. 2013, 153, 212–228. [CrossRef] [PubMed]
3. Schaller, M.; Park, J.H. The behavioral immune system (and why it matters). Curr. Psychol. 2011, 20, 99–103. [CrossRef]
4. Duncan, L.A.; Schaller, M.; Park, J.H. Perceived vulnerability to disease: Development and validation of a 15-item self-report

instrument. Personal. Individ. Differ. 2009, 47, 541–546. [CrossRef]
5. Park, J.H.; Faulkner, J.; Schaller, M. Evolved Disease-Avoidance Processes and Contemporary Anti-Social Behavior: Prejudicial

Attitudes and Avoidance of People with Physical Disabilities. J. Nonverbal Behav. 2003, 27, 65–87. [CrossRef]
6. Park, J.H.; Schaller, M.; Crandall, C.S. Pathogen-avoidance mechanisms and the stigmatization of obese people. Evol. Hum. Behav.

2007, 28, 410–414. [CrossRef]
7. Tapp, C.; Oaten, M.; Stevenson, R.; Occhipinti, S.; Thandi, R. Is obesity treated like a contagious disease? J. Appl. Soc. Psychol.

2019, 50, 205–212. [CrossRef]
8. Miller, S.L.; Maner, J.K. Overperceiving disease cues: The basic cognition of the behavioral immune system. J. Personal. Soc.

Psychol. 2012, 102, 1198–1213. [CrossRef]
9. Lieberman, D.L.; Tybur, J.M.; Latner, J.D. Disgust Sensitivity, Obesity Stigma, and Gender: Contamination Psychology Predicts

Weight Bias for Women, Not Men. Obesity 2012, 20, 1803–1814. [CrossRef]
10. Lund, E.M.; Miller, S.L. Is obesity un-American? Disease concerns bias implicit perceptions of national identity. Evol. Hum. Behav.

2014, 35, 336–340. [CrossRef]
11. Magallares, A.; Jáuregui-Lobera, I.; Carbonero-Carreño, R.; Ruiz-Prieto, I.; Bolaños-Ríos, P.; Cano-Escoriaza, A. Perceived

vulnerability to disease and antifat attitudes in a sample of children and teenagers. Eat. Weight Disord. 2015, 20, 483–489.
[CrossRef] [PubMed]

12. Ackerman, J.M.; Tybur, J.M.; Mortensen, C.R. Infectious Disease and Imperfections of Self-Image. Psychol. Sci. 2018, 29, 228–241.
[CrossRef] [PubMed]

13. Burmeister, J.M.; Hinman, N.; Koball, A.; Hoffmann, D.A.; Carels, R.A. Food addiction in adults seeking weight loss treatment.
Implications for psychosocial health and weight loss. Appetite 2013, 60, 103–110. [CrossRef] [PubMed]

14. Durso, L.E.; Latner, J.D.; White, M.A.; Masheb, R.M.; Blomquist, K.K.; Morgan, P.T.; Grilo, C.M. Internalized weight bias in obese
patients with binge eating disorder: Associations with eating disturbances and psychological functioning. Int. J. Eat. Disord. 2012,
45, 423–427. [CrossRef]

http://doi.org/10.1111/spc3.12371
http://doi.org/10.1080/00224545.2012.721812
http://www.ncbi.nlm.nih.gov/pubmed/23484348
http://doi.org/10.1177/0963721411402596
http://doi.org/10.1016/j.paid.2009.05.001
http://doi.org/10.1023/A:1023910408854
http://doi.org/10.1016/j.evolhumbehav.2007.05.008
http://doi.org/10.1111/jasp.12650
http://doi.org/10.1037/a0027198
http://doi.org/10.1038/oby.2011.247
http://doi.org/10.1016/j.evolhumbehav.2014.03.004
http://doi.org/10.1007/s40519-015-0220-1
http://www.ncbi.nlm.nih.gov/pubmed/26420299
http://doi.org/10.1177/0956797617733829
http://www.ncbi.nlm.nih.gov/pubmed/29161193
http://doi.org/10.1016/j.appet.2012.09.013
http://www.ncbi.nlm.nih.gov/pubmed/23017467
http://doi.org/10.1002/eat.20933


Nutrients 2023, 15, 8 14 of 15

15. American Psychiatric Association. Feeding and Eating Disorders. In Diagnostic and Statistical Manual of Mental Disorders, 5th ed.;
American Psychiatric Association: Arlington, VA, USA, 2013. [CrossRef]

16. Dalley, S.E.; Buunk, A.P. “Thinspiration” vs. “fear of fat”. Using prototypes to predict frequent weight-loss dieting in females.
Appetite 2009, 52, 217–221. [CrossRef]

17. Levitt, D.H. Drive for Thinness and Fear of Fat: Separate Yet Related Constructs? Eat. Disord. 2003, 11, 221–234. [CrossRef]
18. Fairburn, C.G.; Cooper, Z.; Shafran, R. Cognitive behaviour therapy for eating disorders: A “transdiagnostic” theory and

treatment. Behav. Res. Ther. 2003, 41, 509–528. [CrossRef]
19. van Strien, T.; Frijters, J.E.; Bergers, G.; Defares, P.B. The Dutch Eating Behavior Questionnaire (DEBQ) for assessment of restrained,

emotional, and external eating behavior. Int. J. Eat. Disord. 1986, 5, 295–315. [CrossRef]
20. Calugi, S.; Grave, R.D. Body image concern and treatment outcomes in adolescents with anorexia nervosa. Int. J. Eat. Disord.

2019, 52, 582–585. [CrossRef] [PubMed]
21. Calugi, S.; El Ghoch, M.; Conti, M.; Grave, R.D. Preoccupation with shape or weight, fear of weight gain, feeling fat and treatment

outcomes in patients with anorexia nervosa: A longitudinal study. Behav. Res. Ther. 2018, 105, 63–68. [CrossRef]
22. Chow, C.M.; Ruhl, H.; Tan, C.C.; Ellis, L. Fear of fat and restrained eating: Negative body talk between female friends as a

moderator. Eat. Weight Disord. 2019, 24, 1181–1188. [CrossRef] [PubMed]
23. Dalley, S.E.; Toffanin, P.; Pollet, T.V. Dietary restraint in college women: Fear of an imperfect fat self is stronger than hope of a

perfect thin self. Body Image 2012, 9, 441–447. [CrossRef] [PubMed]
24. MacLeod, J.S.; MacLeod, C.; Dondzilo, L.; Bell, J. The Role of Fear of Fatness and Avoidance of Fatness in Predicting Eating

Restraint. Cogn. Ther. Res. 2020, 44, 196–207. [CrossRef]
25. Wellman, J.D.; Araiza, A.M.; Newell, E.E.; McCoy, S.K. Weight stigma facilitates unhealthy eating and weight gain via fear of fat.

Stigma Health 2018, 3, 186–194. [CrossRef]
26. Goldfarb, L.A.; Dykens, E.M.; Gerrard, M. The Goldfarb Fear of Fat Scale. J. Personal. Assess. 1985, 49, 329–332. [CrossRef]
27. Goldschmidt, A.B.; Crosby, R.D.; Cao, L.; Moessner, M.; Forbush, K.T.; Accurso, E.C.; Le Grange, D. Network analysis of pediatric

eating disorder symptoms in a treatment-seeking, transdiagnostic sample. J. Abnorm. Psychol. 2018, 127, 251–264. [CrossRef]
[PubMed]

28. Levinson, C.A.; Zerwas, S.; Calebs, B.; Forbush, K.; Kordy, H.; Watson, H.; Hofmeier, S.; Levine, M.; Crosby, R.D.; Peat, C.; et al.
The core symptoms of bulimia nervosa, anxiety, and depression: A network analysis. J. Abnorm. Psychol. 2017, 126, 340–354.
[CrossRef]

29. De Coninck, D.; D’Haenens, L.; Matthijs, K. Perceived vulnerability to disease and attitudes towards public health measures:
COVID-19 in Flanders, Belgium. Personal. Individ. Differ. 2020, 166, 110220. [CrossRef]

30. Cummings, J.R.; Joyner, M.A.; Gearhardt, A.N. Development and preliminary validation of the Anticipated Effects of Food Scale.
Psychol. Addict. Behav. 2020, 34, 403–413. [CrossRef]

31. Stice, E.; Telch, C.F.; Rizvi, S.L. Development and validation of the Eating Disorder Diagnostic Scale: A brief self-report measure
of anorexia, bulimia, and binge-eating disorder. Psychol. Assess. 2000, 12, 123–131. [CrossRef]

32. IBM Corporation. Released 2020. IBM SPSS Statistics for Windows; Version 27; IBM Corp.: Armonk, NY, USA.
33. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; The Guilford Press:

New York, NY, USA, 2013.
34. Pearl, R.L.; Hopkins, C.H.; Berkowitz, R.I.; Wadden, T.A. Group cognitive-behavioral treatment for internalized weight stigma: A

pilot study. Eat. Weight Disord. 2018, 23, 357–362. [CrossRef] [PubMed]
35. Makhanova, A.; Shepherd, M.A.; Plant, E.A.; Gerend, M.A.; Maner, J.K. Childhood illness as an antecedent of perceived

vulnerability to disease. Evol. Behav. Sci. 2020, 16, 53–66. [CrossRef]
36. Anderson, L.M.; Berg, H.; Brown, T.A.; Menzel, J.; Reilly, E.E. The Role of Disgust in Eating Disorders. Curr. Psychiatry Rep. 2021,

23, 4. [CrossRef]
37. Mitchison, D.; Mond, J.M. Epidemiology of eating disorders, eating disordered behaviour, and body image disturbance in males:

A narrative review. J. Eat. Disord. 2015, 3, 20. [CrossRef] [PubMed]
38. Berg, K.C.; Peterson, C.B.; Frazier, P.; Crow, S.J. Psychometric evaluation of the eating disorder examination and eating disorder

examination-questionnaire: A systematic review of the literature. Int. J. Eat. Disord. 2011, 45, 428–438. [CrossRef] [PubMed]
39. Fairburn, C.G.; Beglin, S.J. Assessment of eating disorders: Interview or self-report questionnaire? Int. J. Eat. Disord. 1994, 16,

363–370. [CrossRef]
40. Keel, P.K.; Crow, S.; Davis, T.L.; Mitchell, J.E. Assessment of eating disorders comparison of interview and questionnaire data

from a long-term follow-up study of bulimia nervosa. J. Psychosom. Res. 2002, 53, 1043–1047. [CrossRef] [PubMed]
41. Buhrmester, M.D.; Talaifar, S.; Gosling, S.D. An Evaluation of Amazon’s Mechanical Turk, Its Rapid Rise, and Its Effective Use.

Perspect. Psychol. Sci. 2018, 13, 149–154. [CrossRef]
42. De Pasquale, C.; Pistorio, M.L.; Sciacca, F.; Hichy, Z. Relationships Between Anxiety, Perceived Vulnerability to Disease, and

Smartphone Use during Coronavirus Disease 2019 Pandemic in a Sample of Italian College Students. Front. Psychol. 2021,
12, 692503. [CrossRef]

43. Swinbourne, J.M.; Touyz, S. The co-morbidity of eating disorders and anxiety disorders: A review. Eur. Eat. Disord. Rev. 2007, 15,
253–274. [CrossRef]

http://doi.org/10.1176/appi.books.9780890425596.dsm10
http://doi.org/10.1016/j.appet.2008.09.019
http://doi.org/10.1080/10640260390218729
http://doi.org/10.1016/S0005-7967(02)00088-8
http://doi.org/10.1002/1098-108X(198602)5:2&lt;295::AID-EAT2260050209&gt;3.0.CO;2-T
http://doi.org/10.1002/eat.23031
http://www.ncbi.nlm.nih.gov/pubmed/30702170
http://doi.org/10.1016/j.brat.2018.04.001
http://doi.org/10.1007/s40519-017-0459-9
http://www.ncbi.nlm.nih.gov/pubmed/29124679
http://doi.org/10.1016/j.bodyim.2012.06.005
http://www.ncbi.nlm.nih.gov/pubmed/22832085
http://doi.org/10.1007/s10608-019-10052-9
http://doi.org/10.1037/sah0000088
http://doi.org/10.1207/s15327752jpa4903_21
http://doi.org/10.1037/abn0000327
http://www.ncbi.nlm.nih.gov/pubmed/29528678
http://doi.org/10.1037/abn0000254
http://doi.org/10.1016/j.paid.2020.110220
http://doi.org/10.1037/adb0000544
http://doi.org/10.1037/1040-3590.12.2.123
http://doi.org/10.1007/s40519-016-0336-y
http://www.ncbi.nlm.nih.gov/pubmed/27787772
http://doi.org/10.1037/ebs0000238
http://doi.org/10.1007/s11920-020-01217-5
http://doi.org/10.1186/s40337-015-0058-y
http://www.ncbi.nlm.nih.gov/pubmed/27408719
http://doi.org/10.1002/eat.20931
http://www.ncbi.nlm.nih.gov/pubmed/21744375
http://doi.org/10.1002/1098-108X(199412)16:4&lt;363::AID-EAT2260160405&gt;3.0.CO;2-
http://doi.org/10.1016/S0022-3999(02)00491-9
http://www.ncbi.nlm.nih.gov/pubmed/12445594
http://doi.org/10.1177/1745691617706516
http://doi.org/10.3389/fpsyg.2021.692503
http://doi.org/10.1002/erv.784


Nutrients 2023, 15, 8 15 of 15

44. Brady, R.E.; Badour, C.L.; Arega, E.A.; Levy, J.J.; Adams, T.G. Evaluating the mediating effects of perceived vulnerability to
disease in the relation between disgust and contamination-based OCD. J. Anxiety Disord. 2021, 79, 102384. [CrossRef] [PubMed]

45. Bektas, S.; Keeler, J.L.; Anderson, L.M.; Mutwalli, H.; Himmerich, H.; Treasure, J. Disgust and Self-Disgust in Eating Disorders: A
Systematic Review and Meta-Analysis. Nutrients 2022, 14, 1728. [CrossRef] [PubMed]

46. Eyal, T.; Dar, R.; Liberman, N. Is disgust in obsessive-compulsive disorder mediated by fear of pathogens? J. Anxiety Disord. 2021,
77, 102340. [CrossRef] [PubMed]

47. Altman, S.E.; Shankman, S.A. What is the association between obsessive–compulsive disorder and eating disorders? Clin. Psychol.
Rev. 2009, 29, 638–646. [CrossRef] [PubMed]

48. Liu, T.; Ackerman, J.M.; Preston, S.D. Dissociating compulsive washing and hoarding tendencies through differences in comor-
bidities and the content of concerns. J. Behav. Cogn. Ther. 2021, 31, 291–308. [CrossRef]

49. Da Luz, F.Q.; Hay, P.; Touyz, S.; Sainsbury, A. Obesity with Comorbid Eating Disorders: Associated Health Risks and Treatment
Approaches. Nutrients 2018, 10, 829. [CrossRef]

50. Burton, A.L.; Abbott, M.J. Processes and pathways to binge eating: Development of an integrated cognitive and behavioural
model of binge eating. J. Eat. Disord. 2019, 7, 18. [CrossRef]

51. Mathes, W.F.; Brownley, K.A.; Mo, X.; Bulik, C.M. The biology of binge eating. Appetite 2009, 52, 545–553. [CrossRef]
52. Mortensen, C.R.; Becker, D.V.; Ackerman, J.M.; Neuberg, S.L.; Kenrick, D.T. Infection Breeds Reticencer: The Effects of Disease

Salience on Self-Perceptions of Personality and Behavioral Avoidance Tendencies. Psychol. Sci. 2010, 21, 440–447. [CrossRef]
53. Wang, I.M.; Ackerman, J.M. The Infectiousness of Crowds: Crowding Experiences Are Amplified by Pathogen Threats. Personal.

Soc. Psychol. Bull. 2019, 45, 120–132. [CrossRef]
54. Allen, K.L.; Crosby, R.D.; Oddy, W.H.; Byrne, S.M. Eating disorder symptom trajectories in adolescence: Effects of time, participant

sex, and early adolescent depressive symptoms. J. Eat. Disord. 2013, 1, 32. [CrossRef] [PubMed]
55. Termorshuizen J., D.; Watson, H.J.; Thornton, L.M.; Borg, S.; Flatt, R.E.; MacDermod, C.M.; Harper, L.E.; van Furth, E.F.; Peat, C.M.;

Bulik, C.M. Early impact of COVID-19 on individuals with self-reported eating disorders: A survey of ~1000 individuals in the
United States and the Netherlands. Int. J. Eat. Disord. 2020, 53, 1780–1790. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.janxdis.2021.102384
http://www.ncbi.nlm.nih.gov/pubmed/33774559
http://doi.org/10.3390/nu14091728
http://www.ncbi.nlm.nih.gov/pubmed/35565699
http://doi.org/10.1016/j.janxdis.2020.102340
http://www.ncbi.nlm.nih.gov/pubmed/33302175
http://doi.org/10.1016/j.cpr.2009.08.001
http://www.ncbi.nlm.nih.gov/pubmed/19744759
http://doi.org/10.1016/j.jbct.2021.05.003
http://doi.org/10.3390/nu10070829
http://doi.org/10.1186/s40337-019-0248-0
http://doi.org/10.1016/j.appet.2009.03.005
http://doi.org/10.1177/0956797610361706
http://doi.org/10.1177/0146167218780735
http://doi.org/10.1186/2050-2974-1-32
http://www.ncbi.nlm.nih.gov/pubmed/24999411
http://doi.org/10.1002/eat.23353
http://www.ncbi.nlm.nih.gov/pubmed/32720399

	Introduction 
	Obesity as a Disease Cue 
	Fear of Fat and Disordered Eating 
	The Current Study 

	Materials and Methods 
	Participants 
	Procedures 
	Measures 
	Perceived Vulnerability to Disease Scale (PVD) 
	Goldfarb Fear of Fat Scale (FOF) 
	Dutch Eating Behaviors Scale (DEBQ) 
	Eating Disorder Diagnostic Scale (EDDS) 

	Data Analytic Plan 

	Results 
	Associations between PVD Subscales, Cognitive Restraint and Compensatory Behaviors 
	Indirect Effects of PVD Subscales on Cognitive Restraint through FOF 
	Indirect Effects of PVD Subscales on Compensatory Behaviors through FOF 
	Sex-Stratified Analyses 

	Discussion 
	PVD, FOF, Cognitive Restraint, and Compensatory Behaviors 
	Sex-Stratified Analyses 
	Strengths and Limitations 

	Conclusions 
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	References

