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Abstract Inthis experimental study, we evaluated whether
manipulated disgust and mindfulness predicted social
avoidance in bowel health contexts. Community participants
(n = 101) were randomised to conditions in which disgust
and/or state mindfulness were experimentally induced.
Tasks assessing social avoidance and perceptions of avail-
able social networks in the context of bowel/health problems
were conducted. Manipulation checks confirmed the elici-
tation of disgust and state mindfulness in the applicable
conditions. As expected, persons in the disgust condition
were more likely to exhibit immediate social avoidance
(rejecting a glass of water). State disgust predicted greater
socially avoidant decision-making, less decisional conflict,
and smaller social network maps. State mindfulness pre-
dicted fewer names on inner network circles and amplified
the effect of disgust on creating smaller social network maps.
This report furthers understanding of disgust and avoidance
in bowel health contexts, and suggests the need for caution in
mindfulness interventions that raise awareness of emotion
without also providing skills in emotional regulation.
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making - Mindfulness - Bowel health

Introduction

Bowel health problems can take a social toll. Exposure to
feces, unpleasant odors, and aspects of anal anatomy and
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function, are awkward areas of social interaction and
conversation and have the potential to negatively impact on
relationships. Paradoxically, however, these very social
relationships are central to a patient’s ability to withstand
the demands associated with physical health challenges—
social support improves the morbidity and perhaps even
mortality effects of disease (Holt-Lunstad et al., 2010).
Withdrawal from friends, family, and colleagues during
bowel health issues is common, and can include restriction
of activities, problems with intimacy, and avoidance of
communication (Drossman et al., 2009; Porter et al., 2005),
with the latter associated with poorer relationship func-
tioning, greater psychological distress (Porter et al., 2005),
and the exacerbation of bowel symptoms (Bevan, 2009).
Despite the established detriment of social avoidance in the
context of bowel problems, there has been scant research
on why avoidance occurs and how it might be minimised.
The current report describes an experimental investigation
into a possible cause (disgust) of social avoidance in the
context of bowel problems where exposure to feces is
likely, and explores whether state mindfulness might have
a role in moderating the relationship between disgust and
social avoidance.

Disgust as the emotional substrate of social avoidance

The reasons underlying social avoidance in physical health
contexts are many and varied — from withdrawal associated
with depression (Peveler et al., 2002), misconceptions and
stigma (Flanagan & Holmes, 2000), fear of causing pain or
discomfort (Cagle & Bolte, 2009), and worry that affection
may lead to unwanted sexual activity (Henson, 2002), to
simply not knowing what to say (Chapple et al., 2004).
Emotions are heavily implicated in social avoidance.
Several emotions, notably fear, embarrassment, and disgust
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evolved, in large part, because they motivate avoidance
(and anticipated avoidance) of stimuli that potentially
operate as an emotional trigger (Consedine & Moscowitz,
2007). Given its avoidance-promoting function in health
contexts, disgust may be of particular importance (Rey-
nolds, Consedine, Pizarro, et al., 2013). In theory, the core
function of disgust is to promote the avoidance of actual
and potential contaminants—that is, people or stimuli that
may carry a pathogen transmission risk (Rozin et al., 2005).
Such elicitors include “risky” people (Curtis et al., 2004),
bodily products (Deacon & Olatunji, 2007), violations of
the body envelope (Borg et al., 2010), and reminders of
death (Berle & Phillips, 2006). Functionally, disgust is
characterized by a rejection and avoidance dynamic that
manifests in action tendencies, experiential and cognitive
states, and expressive changes (Angyal, 1941), all of which
operate to promote withdrawal from potentially health-
deleterious stimuli or people.

Importantly, disgust appears to have health-promoting
functions in motivating the avoidance of potential con-
taminants yet to be contacted. Thus, disgust anticipatorily
motivates decisions that reduce the odds of exposures.
Anticipated disgust may motivate the avoidance of cancer
screens (Reynolds et al., 2013), greater anticipated delay in
seeking help for bowel symptoms (Reynolds et al., 2014)
or sexual concerns (McCambridge & Consedine, 2014),
and experimentally induced disgust predicts greater future
intention to use condoms (Tybur et al., 2011).

Whereas evidence suggests disgust may cause both
immediate and anticipated avoidance of disgusting stimuli,
it is unclear whether disgust is a cause or correlate of social
avoidance. In theory, we might expect a causal link through
disgust’s tendency to promote risk-minimisation via the
“behavioral immune system” (Schaller & Park, 2011).
Because new health threats can be difficult to detect, dis-
gust operates conservatively, cross-sectionally predicting
lower social interaction and extraversion in geographic
areas where disease risks have historically been high
(Neuberg et al., 2011). The emotion may thus influence the
size and shape of social networks (Schaller et al., 2011) or
social behaviors during the diagnosis and treatment of
conditions involving exposure to disgust’s elicitors.

Avoidance of disgust’s elicitors appears exaggerated
among certain people. Disgust sensitivity peaks in the first
trimester of pregnancy (Fessler et al., 2005), when con-
ception risk is high (Fessler & Navarrete, 2003), and is
high during demanding medical regimens (Kollei et al.,
2012); disgust’s avoidance-promoting effects are stronger
among persons in poorer health (McCambridge et al.,
2014). Although avoidance may be functional, disgust can
promote avoidance when threats are absent (Oaten et al.,
2011), perhaps particularly during times of health vulner-
ability or where partners exhibit disease cues. This report

tests how disgust impacts socially avoidant behavior and
decision-making in bowel health problems—an area with
scant research to date.

State mindfulness—a role in moderating disgust-
generated social avoidance?

Given evidence (albeit not in the social domain) that dis-
gust promotes avoidance in health, a key next step is to
consider how to ameliorate this effect; this report experi-
mentally evaluates whether state mindfulness may be rel-
evant. Theory distinguishes state mindfulness (i.e., being
mindful in the current moment) from frait mindfulness
(i.e., the stable tendency to be mindful), both of which
appear to impact social interactions. More trait mindful
persons show less interpersonal aggression (Heppner et al.,
2008), may have superior social skills (Dekeyser et al.,
2008) and maintain relationships (Barnes et al., 2007), and
mindful physicians are more empathic and engage in
greater rapport building (Beach et al., 2013). Experimental
data indicate that inducing state mindfulness produces
similar social effects, promoting better communication
(Barnes et al., 2007) and less aggressive behavior following
social rejection (Heppner et al., 2008). Our report extends
this research by testing the possibility that induced state
mindfulness reduces social avoidance in situations where
avoidance is likely.

Numerous studies suggest that state mindfulness can be
taught (Kabat-Zinn, 1990), with training focusing on
building awareness as well as the ability to tolerate and
accept unpleasant emotions, weaken automatic reactions,
and develop a non-judging, non-reactive attitude (Baer
et al., 2009). Attenuating emotion-behavior links has pro-
ven effective in managing cravings (Ostafin & Marlatt,
2008) and physical pain (Kabat-Zinn, 1990), leads to less
avoidance among spider phobics (Hooper et al., 2011), and
to longer perseveration on challenging tasks (Hesser et al.,
2013). Thus, the ability to ‘stay with’ unpleasant emotions
(such as disgust) may lead to less avoidant decisions and
behavior.

Despite this apparent logic, however, one recent study
indicates that trait mindfulness may not necessarily predict
lower avoidance when emotional. In this study, more
mindful persons were more avoidant when disgusted,
requiring a prompt and taking longer to touch a stoma bag,
and being less likely to choose a drug with disgusting side
effects (Reynolds, Consedine, & McCambridge, 2013).
Although this report did not assess social avoidance and
only evaluated trait mindfulness, it may be that “staying
present” with emotions like disgust allows them to exert
more influence, making avoidance more likely, at least
when there are few costs to avoidance. Thus, although
greater engagement with emotions leads to less avoidance
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in some contexts (Evans et al., 2009), such engagement
may lead to more avoidance if this is the more contextually
appropriate strategy.

Overall then, early indications regarding the nature and
strength of the relationship between trait and state mind-
fulness and social avoidance are ambiguous. State mind-
fulness may promote less avoidant decision-making in
general, but perhaps not when avoidance-promoting emo-
tions are active. This report investigates whether a brief
state mindfulness induction predicted less avoidance and
less conflicted decision-making in bowel health contexts,
and assessed whether state mindfulness moderates disgust-
generated social avoidance.

The current report

Bowel health problems characterised by actual or anticipated
exposure to fecal symptoms are robust elicitors of disgust,
with avoidant behavior and decision-making likely conse-
quences (Reynolds et al., 2013). However, few studies have
tested whether disgust might influence social avoidance or
whether its effects might be moderated by state mindfulness.
This work investigated whether manipulated disgust predicted
greater social avoidance in bowel problems and evaluated
whether a brief state mindfulness induction altered the link
between disgust and avoidance. Specific hypotheses were:

1. Greater experienced disgust would predict greater
social avoidance and restricted networks;

2. Higher disgust and/or state mindfulness would predict
less conflicted decision-making;

3. State mindfulness would be associated with social
avoidance and restricted networks, and would moder-
ate the relationship between disgust, social avoidance
and restricted networks.

Method
Participants and recruitment

People fluent in English between 18 and 30 years were
invited to a study on “Stress, Emotions, and Health” through
campus posters, flyers and emails. Entry to win a $200
shopping voucher prize was offered. Due to a late and
unexpected influx of participants exceeding available per-
sonnel resources, of the 232 who completed the initial
questionnaire online, only 139 were invited to the follow-up
session. Of these, eight declined taking part in the follow-up
session, nine could not make available session times, and 18
did not show up to their scheduled appointment. Informed
consent was obtained from all people included in the study.
Of the 104 who completed both baseline and laboratory
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components, debriefing identified three who reported
believing that the study was investigating how they respon-
ded to the smell; these participants were excluded. This left a
sample of 101 participants. Demographics did not vary
between conditions (see Table 1). Participants were gener-
ally healthy with a small percentage reporting previous
diagnoses: heart condition (3.0 %); bowel condition
(7.9 %); compromised immune function (5.0 %); and a
previous (unspecified) cancer diagnosis (1.0 %).

Procedure

In this report, state mindfulness and disgust were inde-
pendently manipulated to test the separate and combined
effects of these factors on social avoidance in scenarios of
various bowel problems. Ethics approval was obtained and
data collected between January and August 2013. All
procedures followed were in accordance with the ethical
standards of the responsible committee on human experi-
mentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000.

Participation began by completing an online consent form
and baseline questionnaire assessing demographics, health
variables, and dispositional measures; followed by attending a
30-min laboratory session. To control for possible gender dif-
ferences in trait disgust (Haidt et al., 1994), participants were
gender block randomized to one of four conditions: control
(condition 1); state mindfulness induction (conditions 2 and
4); disgust manipulation (conditions 3 and 4). Twenty-six
participants were randomized to the mindfulness/non-disgust
condition, and 25 in each of the other three conditions.

On arrival at the laboratory, participants were informed
that the researcher would be timing different phases of the
study and taking notes. Participants were given 5 min to
settle into the environment and complete a written consent
form. Participants then listened to a 10-min audio of either
the mindfulness (Conditions 2 and 4) or non-mindfulness
(Conditions 1 and 3) recordings. To induce mindfulness, an
audio recording was adapted from a validated induction
(Erisman & Roemer, 2010). The recording consisted of
mindfulness information, a breathing exercise, information
about emotion management, and a mindfulness exercise. In
the non-mindfulness conditions, participants listened to a
recording about the public service from a national radio
program. A state mindfulness measure was then adminis-
tered. Next, participants were taken to a second room where
disgust was either manipulated (or not) using a feces-like
odor previously shown to elicit disgust (Schnall et al., 2008).
Five sprays of the “objectionable” but non-hazardous odor
(Liquid Assetts Novelties LLC 2005) were covertly sprayed
into a rubbish bin liner. The researcher was not blind to this
manipulation. Upon entering this room, participants were
asked to take a seat (two were available) and seat choice was
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Table 1 Study measures and demographic characteristics for participants per condition
Measure All participants  Condition 1 Condition 2 Condition 3 Condition 4 Statistical
(n = 101) control mindfulness/non-disgust non-mindfulness/disgust mindfulness/Disgust results
(n = 25) (n = 26) (n = 25) (n =25)
Age
Mean (SD) 20.98 (2.86) 21.72 (3.51) 20.50 (2.44) 20.84 (2.61) 20.88 (2.82) F=0.83
Gender
Male 36 (35.6 %) 10 (27.8 %) 9 (25.0 %) 8 (22.2 %) 9 (25.0 %) x* =037
Female 65 (64.4 %) 15 (23.1 %) 17 (26.2 %) 17 (26.2 %) 16 (24.6 %)
Marital status
Single 76 (75.2 %) 16 (21.1 %) 22 (28.9 %) 18 (23.7 %) 20 (26.3 %) $’ =633
Married 3 (3.0 %) 2 (66.7 %) 0 (0.00 %) 0 (0.00 %) 1 (33.3 %)
Living as a couple 22 (21.8 %) 7 (31.8 %) 4 (18.2 %) 7 (31.8 %) 4 (18.2 %)
Ethnicity
NZ European 49 (48.5 %) 12 (24.5 %) 14 (28.6 %) 13 (26.5 %) 10 (20.4 %) %’ = 8.88
NZ Maori/Pacific 2 (2.0 %) 1 (50.0 %) 0 (0.00 %) 1 (20.0 %) 0 (0.00 %)
Asian 30 (29.7 %) 8 (26.7 %) 7 (23.3 %) 5 (16.7 %) 10 (33.3 %)
Other 20 (19.8 %) 4 (20.0 %) 5(25.0 %) 6 (30.0 %) 5(25.0 %)

recorded. A measure of state emotion was administered and
the researcher then offered a glass of water, noting whether
the water was accepted. Next, several tasks designed to
assess socially avoidant decisions and behaviors were com-
pleted. Procedures in all conditions were standardised so that
factors such as the greeting by the researcher, description of
tasks, response options to questions and room set-up
including chair placement were identical. To minimize
possible sample contamination, participants were asked to
keep their experience of the study confidential and not to
share details with others.

Measures
State mindfulness

To assess state mindfulness, participants completed the
Toronto Mindfulness Scale (TMS; Lau et al., 2006) in
which participants rate 13 items on a scale of 1 (not at all)
to 5 (very much) on how well statements describe current
experience. The TMS can be divided into two subscales;
decentering (awareness with some distance) and curiosity
(awareness of experience with curiosity). Mean scores for
all items provides a total score, and mean scores for the
subscales are calculated, with higher scores indicating
greater state mindfulness. Internal reliabilities were ade-
quate; decentering oo = .69, curiosity o = .81. Because of
our focus on avoidance, this report focused on the decen-
tering component, capturing the tendency to process

emotions without reaction or judgement. To investigate an
alternative possibility that the mindfulness manipulation
might simply be increasing positive affect, the DES joy
subscale (o0 = .83) was used to assess this likelihood.

State disgust

To assess state disgust, participants completed the state
Differential Emotions Scale (DES; Izard et al., 1993); a
30-item scale with three items for each of 10 emotions.
Using a 1-5 scale, participants rate the extent to which they
are experiencing each emotion. Items are aggregated to
provide composite scores, with higher scores indexing
greater state emotion. Because both disgust and fear pro-
mote avoidance and are likely in health contexts, only these
scores were used; however, all items were included to
maximize blindness. The DES does not assess embarrass-
ment, hence three items were added from the Susceptibility
to Embarrassment Scale (SES) using the same scale and
scoring. DES subscales were reliable (disgust oo = .63, fear
o = .87) as were the three embarrassment items (o0 = .90).

Assessment of social avoidance
Immediate behavioral avoidance
Immediate avoidance of social interaction was assessed in

two ways; seat choice and acceptance of water offered by
the researcher:
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1. Seat choice: in the second room, the researcher ges-
tured to the participant to sit in one of two seats in
standardised positions, stating “please take a seat
where you feel most comfortable”. One seat was close
to the researcher (as indicated by pen and paper on the
table) and the other seat was more distant. Seat choice
was recorded and coded as O for the close seat and 1
for the further (socially avoidant) seat.

2. Acceptance of water: after completion of the state
emotion measure in the second room, the researcher
asked whether the participant would like a glass of
water. If the participant accepted, the researcher
poured the water to a standardised line on a disposable
water cup. Acceptance of water was coded O and the
more avoidant, non-acceptance response coded 1.

Socially avoidant decision-making

Anticipated social avoidance was assessed with three
decision-making scenarios related to bowel problems in
social contexts. Scenarios were developed based on com-
mon situations as assessed by a colorectal surgeon and a
health psychologist, both experienced in work with patients
with bowel health issues. Participants were asked to
imagine themselves in each situation and to choose
between more and less socially avoidant response options.

1. Delay meeting a friend with constipation who will
“share all the intimate details of their bowel troubles”.
Participants were asked to choose between the options;
“see your friend tonight” or “let them know you
would rather wait a few days”.

2. Agree to sex tonight with a partner who has fecal
incontinence and sometimes has “fecal leakage that
can be unpleasant”. Participants were asked to choose
between the options; “yes to sex tonight” or “no you
don’t feel like sex tonight”.

3. Postpone a weekend away with a new partner rather
than disclose that you have a stoma that “drains feces
into a bag stuck to the outside of your body”; Partic-
ipants were asked to check one of three boxes that
gave the options; “tell them today so they have a few
days to think about it before you go away”, “tell them
at the beginning of the weekend” or “postpone the
weekend away, and tell them later when you are more
certain about this person”.

For each situation, answers were coded O for non-
avoidance and 1 for socially avoidant options. In Scenario
3, only 6 people answered with the second option and,
given the qualitative difference between disclosure and
non-disclosure, a decision was made to combine the first
and middle options as ‘non-avoidant’ which were coded O,
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with postponing coded as 1. An aggregate of all three
decisions was calculated, with scores ranging from 0 to 3
with higher scores indicating greater social avoidance.

Following each scenario, participants were asked to
mark on a 100 mm visual analogue scale (VAS) how easy
or difficult it had been making their decision. In Scenario 1,
the end points of the line read “very easily chose to see
friend tonight” and “very easily chose to wait a few days”
and in Scenario 2, end points were “very easily chose yes”
and “very easily chose no”. The centre point on both lines
were marked “almost couldn’t choose”. Length from the
mid-point was measured in mm so that scores ranged from
0 to 50 mm. In Scenario 3, the 100 mm line was marked
with “making this decision was very easy” at one end, and
“making this decision was extremely difficult” at the other.
Length was measured so that scores ranged from 0 to
100 mm. This number was halved to put scores for Sce-
nario 3 on the same metric as those for Scenarios 1 and 2.
Conflict scores for the 3 scenarios were then summed to
give an aggregate total conflict score ranging from 0 to
150, with higher scores indicating greater decisional con-
flict.

Perceptions of social networks

Drawing on theory that persons become less prone to social
engagement when they are exposed to contamination
threats (Schaller & Murray, 2008), we investigated whether
network size might be influenced by induced disgust and/or
mindfulness. Participants were asked to imagine that they
had been diagnosed with a serious health condition that
made them think about the people who are important to
them. Participants were provided with a “map” adapted
from work originally conducted by Fiori, Antonucci and
Cortina (2006) and recently validated in a physical health
setting (Vassilev et al., 2013). This method asks partici-
pants to place themselves in the middle of three concentric
circles, listing persons who “are so close it is hard to
imagine life without them” (inner), “not quite that close,
but still important” (middle) and “any other people”
(outer). For analysis, the number of names within each
circle was counted and an overall total score obtained by
summing all names.

Analytic strategy

Investigation began by assessing whether state disgust and
state mindfulness were induced using ANOVA analyses.
Next, the relationship between state disgust and state
mindfulness on immediate behavioral avoidance (i.e., seat
choice and acceptance of water) was assessed using logistic
regression. Second, using hierarchical multiple regression,
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the links between disgust, state mindfulness and socially
avoidant decision-making and decisional conflict were
investigated. Finally, the relationships between disgust,
mindfulness and social networks were assessed using
hierarchical multiple regression.

Results
Experimental manipulations

Analyses began by assessing whether state mindfulness had
been successfully induced. Given that the induction may
have also influenced positive affect, both TMS decentering
and DES joy scores were assessed using a 2 (disgust vs.
non-disgust condition) x 2 (mindfulness vs. non-mindful-
ness condition) MANOVA. As expected, there was a
multivariate effect for mindfulness, Wilks’ A = .90,
F(2,96) = 542, p = .006, np> = .10. Follow up tests
indicated that persons in the mindfulness conditions
reported higher decentering than those in the control con-
ditions, F(1,97) = 9.44, p = .003, np2 = .09; the induc-
tion was specific to mindfulness with no difference in
positive affect (DES joy) across conditions F(1,97) = 2.23,
p = .139, np> = .02. As importantly, there was also no
difference in state mindfulness between disgust and non-
disgust conditions, Wilks’ A = .95, F(2,96) = 2.54,
p = .084, np2 = .05, nor was there any interaction Wilks’
A = .99, F(2,96) = .37, p = .690, np> = .01.

Next, a MANOVA was conducted to determine whether
disgust was successfully manipulated and to check for any
changes in other avoidance producing emotions. As expected,
there was a multivariate effect for disgust condition, Wilks’
A = .88, F(3,95) = 448, p = .005, np® = .12. Follow up
univariate tests indicated state disgust was higher in the dis-
gust conditions, F(1,97) = 13.55, p = .000, np2 = .12, and,
importantly in terms of eliminating other affective bases for
avoidance, the disgust induction was specific to disgust; fear,
F(1,97) = 2.53, p = .115, np2 = .03 and embarrassment,
F(1,97) = .51, p = 478, an = .01, did not vary as a func-
tion of condition. There was no difference in state emotion
across the mindfulness conditions, Wilks” A = .98,
F(3,95) = .53, p = .534, np2 = .02, or an interaction, Wil-
ks’ A = .99, F(3,95) = .26, p = .857, np” = .01.

Disgust, state mindfulness, and immediate behavioral
avoidance

It was expected that disgust would predict social avoidance
and that state mindfulness might moderate this effect. To
investigate this hypothesis, participant seat choice and
water acceptance were assessed. To analyse seat choice, a
logistic regression with disgust condition entered at the first

step, mindfulness in a second, and the interaction between
these variables entered in a final step. The model was not
significant at Step 1, 12 (I, N=101) = 1.21, p = .270,
nor Step two ;(2 (2, N =101) = 1.23, p = .540, or step 3,
XZ (3, N=101) = 2.17, p = .538, thus, evidence for the
influence of these variables on seat choice and condition
was not found.

Next, acceptance of water using a parallel logistic
regression was investigated. The Step 1 model was sig-
nificant > (1, N = 101) = 5.53, p = .019, with partici-
pants in the disgust condition more likely to decline the
offered water (see Table 2). Step 2 showed a marginal
effect, Xz (2, N =101) = 5.62, p = .060, and at Step 3 the
resulting model was not significant %> (3, N = 101)
= 6.11, p = .107, and the main effect from the disgust
condition was no longer evident.

Disgust, state mindfulness, and socially avoidant
decision-making

Next, the relationship between disgust, state mindfulness
and decisions where bowel problems might create social
avoidance was investigated. Given the likely nuance of
these issues, greater power was required to detect possible
relationships and moderating effects. Thus, subsequent
analyses utilised the more sensitive continuous measures of
state disgust (scores on DES disgust) and state mindfulness
(scores on TMS decentering).

To investigate our hypothesis regarding the effects of
state disgust and state mindfulness on decision-making in
bowel health contexts, we tested the ability of these vari-
ables to predict the overall social avoidance score from the
scenarios. A hierarchical multiple regression was con-
ducted with disgust and decentering entered at the first
step, and the interaction between these variables entered in
the next step. The final model predicted avoidance,
R’ = .08, F(3,97) = 2.88, p = .040, with greater disgust
predicting more avoidance, f = .10, #100) = 2.37,
p = .020. State mindfulness was not a predictor in this
model, f = —.18, #(100) = —1.27, p = .209, nor was the
interaction, f = .03, #(100) = .24, p = .810. Thus, the
hypothesis that higher state disgust would predict greater
social avoidance was supported, but neither a main nor
moderating effect for state mindfulness was found.'

! Given that participants with bowel conditions may have responded
differently to these decision-making tasks, we ran alternative analyses
excluding these people (N = 8), and other than some significant
findings now being marginalized (likely due to reduced power), no
substantive differences in the overall pattern of findings emerged.
Likewise, to test the possibility that relationship status influenced
these decisions, we ran alternative regression models with relation-
ship status as a possible covariate at Step 1, and as above, apart from a
loss in power, no substantive differences emerged.
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Table 2 Logistic regression: Multivariate predictors of water acceptance

Variable B Wald Odds ratio 95 % CI for odds ratio
Lower Higher

Step 1

Disgust condition —-0.97 5.36 0.38% 0.17 0.86

Constant 0.12 0.18 1.13

Step 2

Disgust condition —0.97 5.35 0.38* 0.17 0.86

Mindfulness condition 0.13 0.09 1.14 0.50 2.56

Constant 0.05 0.02 1.06

Step 3

Disgust condition —0.67 1.32 0.25 0.16 1.61

Mindfulness condition 0.39 0.48 1.48 0.49 4.46

Disgust x mindfulness —0.58 0.48 0.56 0.11 2.88

Constant —0.08 0.40 0.92

*p<.05

Next, decisional conflict in making these decisions was
assessed. To identify the predictors of the aggregate con-
flict score, a hierarchical multiple regression was con-
ducted, with disgust and decentering scores entered in Step
1 and their interaction at Step 2. At Step 1, the model
predicted decisional conflict, R’ = .07, F(2,98) = 3.76,
p = .027, but entering the interaction term marginalized
the model, R = .07, F(3,97) = 2.49, p = .065. In the final
model, higher state disgust predicted less conflict, f =
—3.45, #(100) = —2.59, p = .011, but state mindfulness
was not a predictor, f = —2.69, #(100) = —.65, p = .519,
and nor was the interaction term significant, f = .54,
1(100) = .17, p = .864. Again then, the expectation that
disgust would predict less decisional conflict was sup-
ported, but neither a main nor moderating effect for state
mindfulness was found.

Disgust, state mindfulness and social networks

Finally, the expectation that disgusted people would be
more socially restrictive but that state mindfulness would
moderate this effect were investigated. To test these ideas,
four key multiple regressions predicting (a) total network
size and (b) the number of persons listed in inner, middle,
and outer circles were conducted. Disgust and mindfulness
were entered in Step 1 and the interaction entered at Step 2
(see Table 3). As predicted, overall network size was lower
among more disgusted persons, f = —1.74, #97) = —2.70,
p = .008. This effect was intensified among those higher in
state mindfulness, f = —3.37, #(97) = —2.27, p = .025,
with greater state mindfulness increasing the effect of
disgust on inner circle numbers. No main effect for state
mindfulness on the overall network size was evident,
p = —2.06, 1(97) = —1.03, p = .304.
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Further regressions tested the numbers within each cir-
cle to assess the prediction that peripheral network mem-
bers would be differentially pruned from networks when
people were disgusted. In line with predictions, disgust had
no main effect on numbers in the inner circle, f = —.17,
t(97) = —.06, p = .547, whereas it did predict fewer per-
sons in both middle, f = —.83, #97) = —2.40, p = .018,
and outer circles § = —.79, 1(97) = —2.35, p = .021. For
its part, mindfulness was associated with putting fewer
people in the inner network ff = —1.35, #(97) = —2.27,
p = .026. Interactions were also evident; the effect of
mindfulness on a smaller inner circle was greater among
more disgusted persons, f = —1.34, 1#97) = —3.02,
p = .003, and state mindfulness exaggerated the effect of
disgust in promoting a smaller middle circle, f = —1.95,
1(97) = —2.43, p = .017, although not outer circle, § =
—.09, 1(97) = —.11, p = 912.

Discussion

Consistent with predictions and theory, disgust predicted
less conflict in decision-making, more socially-avoidant
decision-making and behavior, and smaller social network
ratings. Although state mindfulness alone was not linked to
the behavioral or decision-making variables, it did predict
putting fewer people in the inner network, and also
increased the socially restricting effect of disgust on some
outcomes. Below, these findings are discussed in the con-
text of prior work on disgust, social avoidance, and
mindfulness in health contexts, and we assess the clinical
implications of the results, and outline study limitations
and future directions.
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Table 3 Multiple regression: multivariate predictors of numbers in social network circles
Variable Model 1 Model 2
B SE B B p SE B B

Total # in social network:
DES disgust —1.37* 0.64 —0.22 —1.74%* 0.64 —0.28
TMS decentering —1.82 2.03 —0.09 —2.06 1.99 —0.10
DES disgust x TMS decentering —-3.37* 1.48 -0.23
R’ 0.05 0.10
F for change in R’ 246 5.17%*
# inner circle:
DES disgust 0.03 0.19 0.02 —0.17 0.19 —0.06
TMS decentering —1.25% 0.62 —-0.21 —1.35% 0.60 —-0.22
DES disgust x TMS decentering —1.34%* 0.44 —-0.30
R 0.04 0.13
F for change in R? 2.18 9.10%*
# middle circle:
DES disgust —0.62 0.35 —0.19 —0.83* 0.35 —0.25
TMS decentering 0.09 1.10 0.01 —0.05 1.07 —0.01
DES disgust x TMS decentering —1.95% 0.80 —-0.25
R? 0.04 0.09
F for change in R’ 1.71 591%*
# outer circle:
DES disgust —0.78* 0.32 —0.24
TMS decentering —0.65 1.03 —0.06
DES disgust x TMS decentering

(not taken into model)
R’ 0.06
F for change in R’ 2.94

*p <.05; % p < .01

Disgust and social avoidance in bowel health contexts

Consistent with a few experimental studies testing disgust’s
avoidance-promoting role in health (McCambridge et al.,
2014; Reynolds et al., 2014; Tybur et al., 2011), one con-
tribution of this research lies in highlighting disgust’s
causal role in promoting social avoidance. Disgusted par-
ticipants behaved more avoidantly (rejecting water), made
more socially avoidant (and less conflicted) decisions in
bowel health scenarios (putting off meeting a friend,
delaying a weekend away, and saying no to sex), and
created a more restricted social network, mostly by
recording fewer middle and peripheral members. This
pattern is consistent with data indicating that induced
inflammation increases feelings of social disconnection
(Eisenberger et al., 2010) and that groups living in regions
with historically high rates of infectious disease report
lower extraversion and openness (Schaller et al., 2008). In
theory, a “behavioral immune system” kicks in when we
are disgusted—protecting us from the pathogens that others

might carry by limiting social interactions (Curtis et al.,
2011; Neuberg et al., 2011).

This interpretation is strengthened by our result that
peripheral persons were differentially pruned from net-
works when people were disgusted. Although recording
fewer network members might reflect an immediate desire
to leave the laboratory (see below), it may also indicate that
disgust is particularly sensitive to health threats from
strangers. Prior work indicates that strangers evoke stron-
ger avoidance of disgusting material (Peng et al., 2013) and
bodily fluids are perceived more disgusting (Curtis et al.,
2004). In theory, the response is stronger vis-a-vis less
familiar persons because familiar conspecifics carry com-
mon germs that are more readily defended (Peng et al.,
2013).

Although disgust did not impact all the social avoidance
metrics employed here (seat choice was unaffected), the
overall pattern points to disgust being causally involved in
social avoidance in bowel health. Thus, the first contribu-
tion of this work lies in showing that, at least when com-
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pleting hypothetical bowel related vignettes in the labora-
tory, disgust is causally implicated in health-related social
avoidance behaviors, decisions, and perceptions.

State mindfulness and social avoidance in bowel
problem contexts

Second, this report tested whether state mindfulness might
have a primary or moderating effect on social avoidance in
bowel health contexts. Prior research suggested that dis-
positionally more mindful persons are more socially com-
petent (Dekeyser et al., 2008), more empathic (Barbosa
et al., 2013), and have better relationships (Barnes et al.,
2007); thus induced mindfulness might predict more social
engagement. However, minimal evidence that state mind-
fulness predicted less socially avoidant behavior or deci-
sion-making was found. Indeed, other than placing fewer
persons in the inner circle during the network rating task,
there were no main effects associated with state mindful-
ness at all. It may be that the nature or magnitude of the
induction was insufficient to impact outcomes here, that the
scenarios are too abstract, that state and trait mindfulness
operate differently, or that more mindful persons are
somehow more “realistic” in their ratings of anticipated
social behavior.

Finally, this report evaluated whether induced mindful-
ness might moderate the social-avoidance producing effect
of disgust. Although evidence suggests lower experiential
avoidance among more mindful persons (Boulanger et al.,
2010), it was unclear whether lower avoidance would be
evidenced in social, bowel-health scenarios. On the one
hand, because mindfulness training may weaken the ten-
dency to behave automatically in response to feelings (Baer
et al., 2009), the disgust-avoidance link might be weak-
ened. On the other, one study has shown that frait mind-
fulness predicted greater avoidance when disgusted
(Reynolds et al., 2013). Consistent with the latter, trait-
based study, this report found that a brief induction
increased disgust’s effects on creating smaller networks
overall as well as magnifying the effects of disgust in
specifically creating smaller middle networks; likewise, the
effect of state mindfulness on creating a smaller inner
network was exaggerated by disgust.

In the absence of prior work testing whether emotions
promote avoidance comparably across persons varying in
state mindfulness, interpretations of this pattern are nec-
essarily preliminary. One possibility (Reynolds et al.,
2013) is that current emotion may be more strongly
incorporated within the decisional processes of more
mindful persons and/or that our induction increased the
awareness of emotionality during the decisional tasks.
Dispositional mindfulness is known to enhance the ten-
dency to integrate diverse sources of information (Langer,
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1989), and this tendency may extend to include felt emo-
tions; disgust might be more experientially salient during
the decisional tasks. Paradoxically then, it might be that the
lower experiential avoidance of more mindful individuals
may sometimes lead to avoidance-promoting emotions
exerting a greater influence on behavior. So whereas
greater engagement with emotions leads to perseverance
and less avoidance in some contexts (Evans et al., 2009), at
other times such engagement may lead to more avoidance,
at least where there are no immediate costs.

Alternately, it may be that felt emotions are differen-
tially used to guide estimates of future feelings among
more mindful persons (an “I feel disgusted and socially
avoidant now and thus I might in the future” type effect).
Within the current design, whether such estimations are
more accurate cannot be determined, although work in
affective forecasting suggests that more mindful people do
make better estimations (Emanuel et al.,, 2010). Con-
versely, the comparative lack of disgust-driven avoidance
in the non-mindful conditions may reflect a failure among
these persons to incorporate felt emotion within their
decisional processes. If disgust evolved to facilitate
avoidance of disgust’s elicitors, then a failure to avoid
when disgusted may imply ignoring or over-riding this
mechanism.

Less clear is why more mindful people listed fewer
persons in the inner circle when making social network
ratings, and why this effect was stronger when they were
disgusted (keeping in mind that more mindful people were
not more disgusted overall). One possibility is that a
methodological artifact was present in which disgust pro-
moted a desire to complete tasks quickly so that exposure
to the olfactant was terminated. If the mindfulness induc-
tion increased awareness of felt disgust, those disgusted
may have listed fewer persons to hasten completion of the
tasks. To test this possibility, times taken to complete
individual laboratory tasks (and the aggregates) were
contrasted across conditions; no systematic differences
emerged. Hence, though they may be dispositionally less
experientially avoidant, greater state mindfulness may not
lead to reduced social avoidance in the presence of strong,
avoidance-promoting emotions.

Clinical implications

Bowel symptoms such as chronic fecal incontinence and
constipation necessarily involve exposure to disgust elici-
tors such as feces, unpleasant odors, and gastrointestinal
investigations (Reynolds et al., 2013); disgust evolved to
promote the avoidance of such stimuli. In this light,
although social avoidance might be understandable, it may
also be detrimental. Maintaining relationships, contact with
others, and meetings with health professionals are impor-
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tant in illness management and recovery (Holt-Lunstad
et al., 2010). Social withdrawal predicts poorer psycho-
logical and physiological outcomes (Milbury & Badr,
2013), hence despite the motivational logic of disgust-
driven social avoidance, the costs can be high. The current
report provides a clear demonstration that disgust is a
primary affective substrate for social avoidance in contexts
where exposure to feces is likely, and is thus a factor that
should be considered in research and clinical work in the
area.

However, it is important to remember that avoidance is
not always detrimental and the costs and benefits of social
engagement may be complex. Indeed, inclusive fitness
benefits may be gained from (temporarily) withdrawing
from family whilst contagious (Hamilton, 1964) or from
relationships more broadly. Social exchanges are not
always supportive, nor are “supportive” behaviors always
experienced as such (Martin et al., 1994). Thus, the ability
to discern who to connect with and who to stay away from
at times of physical or psychological vulnerability can be
important (Dakof & Taylor, 1990). Confronting others’
“disgusting” symptoms may be awkward or damage rela-
tionships. Qualitative work implies some benefits to social
avoidance among patients who may use wigs or scarves to
hide the visible (disgusting) effects of cancer treatment
(Rosman, 2004), Temporary avoidance of this kind may
circumvent awkwardness or uncomfortable discussions that
strain relationships, enabling patients to sustain relation-
ships longer term. Thus, as is common in bowel contexts
where symptoms fluctuate or resolve, temporary avoidance
may be adaptive.

Given the complexity of deciding who to connect with
and who to avoid when managing bowel problems; a dis-
cerning, reflective perspective may be useful. Mindfulness-
based interventions appear suitable and have shown benefit
in numerous clinical contexts, equipping people with reg-
ulatory skills and the ability to engage with experience
without judgment or reaction (Gayner et al., 2011). How-
ever, our data suggest caution may be warranted when
applying brief state mindfulness inductions in contexts
where problematic avoidance is likely (as with exposure to
feces). Mindfulness training, particularly in its early pha-
ses, may run the risk of increasing problematic avoidance
behaviors (at least temporarily) if the awareness of
“unpleasant” emotion is raised without concomitant
training on how to cope with feelings that promote
avoidance (e.g., teaching non-judging and/or non-reacting
skills).

Limitations and concluding remarks

Although these findings represent a useful addition to the
understanding of how disgust and state mindfulness may

impact social avoidance in bowel health contexts where
extended exposure to feces occurs (such as patients/care-
givers dealing with fecal incontinence, chronic constipation
or constructed stomas), there are limitations. Firstly, links
between disgust and avoidance were relatively small and
the moderating influence of state mindfulness only seen in
the social network maps, implying other factors are
involved and suggesting the need for a larger sample size.
Equally, mindfulness training or meditation history was not
measured and it seems possible that a brief induction could
qualitatively differ from the characteristics associated with
formal training or traits. Similarly, the sample was com-
prised of young, essentially healthy volunteers—not nec-
essarily representative of how individuals facing real bowel
health issues might respond. Our sample contained 8 %
who reported a bowel problem, and no substantive differ-
ences emerged when data were analyzed excluding these
people. Likewise, relationship status could also impact
responses to questions regarding intimacy; again, however,
alternative models covarying relational status failed to
substantively change results. However, given prior findings
that greater trait mindfulness was associated with more
avoidant decision-making in bowel health (Reynolds et al.,
2013), it seems likely that the current report is uncovering a
worthy area of interest. These data suggest that when
mindfulness is induced, people may differentially incor-
porate current emotional states into their thinking and
responses to social relationships. Designs that assess the
impact of state disgust and mindfulness on social avoid-
ance where people have health conditions that require
heightened exposed to feces could provide important
clinical insights in an area where avoidance is common and
normatively detrimental. Finally, research in other contexts
suggests habituation to disgust elicitors may occur (Rozin,
2008), although no work has investigated exposure effects
in bowel health contexts. Future research could provide
important clinical guidance into those most vulnerable to
disgust-generated avoidance and how best to provide sup-
portive intervention.
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