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Emetophobia refers to a specific fear of vomiting. There are only few original research studies on this condition
and no study that has meta-analytically synthesized findings to describe the characteristics of persons with
emetophobia. To this end, we extracted data from 31 reports and—as we examined different dependent varia-
bles—each meta-analysis was based on five to 21 samples. The pooled mean age of persons with emetophobia
was 29 years but was reduced to 21-27 years when adjusting for publication bias. The pooled mean age of
disorder onset was 10 years. The pooled proportion of females was 91 %. The pooled proportions of reporting
fear of vomiting oneself, fear of seeing others vomit, or both, were 47 %, 11 %, and 39 %. The most common
comorbid mental disorders were social anxiety disorder, depression, and generalized anxiety disorder. The
pooled point prevalence of emetophobia was 5 %. Higher emetophobic symptomatology moderately related to
higher disgust propensity and higher anxiety, and weakly related to higher depressive symptomatology. This
meta-analysis is the first to quantify that most adults with emetophobia are in early adulthood but the disorder
started in childhood, almost all are women, the primary locus of fear is vomiting oneself, the most common
comorbid mental disorders are other anxiety and affective disorders, and higher emetophobic symptomatology
relates to a more general tendency to be easily disgusted and to be anxious. Studies based on representative

samples to obtain reliable estimates on the prevalence of emetophobia are needed.

1. Introduction

Emetophobia refers to a specific fear of vomiting (Boschen, 2007). It
is classified as a specific phobia in current diagnostic systems (American
Psychiatric Association, 2013; World Health Organization, 2022) but it
is a little-known and underresearched disorder (Vandereycken, 2011).
While the earliest descriptions of this condition can be traced back to the
middle of the 20th century (Allen & Broster, 1945; Sutton et al., 1958),
even the most recent literature seems to be dominated by case studies (e.
g., Begum, 2023; Charis, 2024; Eckert et al., 2024; Koksal et al., 2022;
Orme et al., 2022; Papagianni & Kotera, 2022). Although emetophobia
is classified as a specific phobia, preliminary findings indicate that it
may substantially differ from other specific phobias in presentation and
need for treatment, which is why it is important to investigate it as a
distinct diagnostic entity (Meule, 2025b; Veale et al., 2025).

One systematic review has summarized findings from the few orig-
inal research that exist (Keyes et al., 2018). Based on a handful of
studies, the authors concluded that persons with emetophobia have a
younger age of onset and are more likely to be female than persons with
other phobias. They also noted that the most common locus of fear is

vomiting oneself and that the most common comorbid mental disorders
are generalized anxiety disorder, depression, panic disorder, and social
phobia. Furthermore, they highlighted a point prevalence of fear of
vomiting as 1.8 % for men and 7 % for women (based on one study; van
Hout & Bouman, 2012) and disgust—in addition to nausea, intrusive
imagery of vomiting, and internal locus of control—as key feature of
emetophobia.

A significant gap in the literature is that no study has yet meta-
analytically summarized findings about key characteristics of persons
with emetophobia and correlates of self-reported emetophobic symp-
tomatology. Our reading of the literature suggested that there might be a
sufficient number of studies available (at least five) to meta-analyze the
following variables in samples of persons with emetophobia: mean age,
mean age of disorder onset, percentage of females, percentage of locus of
fear (fear of vomiting oneself, fear of seeing others vomit, or both), and
percentage of specific comorbid mental disorders. In unselected sam-
ples, we aimed to meta-analyze the point prevalence of emetophobia. In
both emetophobia-specific and unselected samples, we aimed to meta-
analyze the correlations between emetophobic symptomatology and
disgust propensity, anxiety, and depression as these are the constructs
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that have most frequently been assessed based on respective
questionnaires.

Based on earlier reports, which are comprehensively summarized in
the systematic review by Keyes et al. (2018), we derived the following
hypotheses, which were preregistered before data collection was started
(cf. https://osf.io/tgdez). We hypothesized that the pooled effects across
studies would indicate that—on average—persons with emetophobia
are young adults (between 20 and 30 years old) and age of onset lies in
childhood (between eight and 12 years of age). We also hypothesized
that persons with emetophobia are primarily female (between 70 % and
90 %). We further hypothesized that the most frequent locus of fear
would be fear of vomiting oneself, followed by fear of vomiting both
oneself and seeing others vomit, and the least frequent locus of fear of
vomiting would be fear of seeing others vomit. Regarding comorbid
mental disorders, we expected that the most frequent comorbid mental
disorders would be depression and generalized anxiety disorder. We
further expected that point prevalence of emetophobia would be be-
tween 1 % and 10 % in unselected samples. Finally, we hypothesized
that higher emetophobic symptomatology would relate to higher disgust
propensity, anxiety, and depression with small effect sizes (r = .1-.3).

2. Methods
2.1. Literature search and study selection

We conducted a literature search on November 18 2024 with Google
Scholar (https://scholar.google.com) using the following keywords and
Boolean operators: allintitle: emetophobia OR '"vomit phobia" OR
"phobia of vomiting" OR "fear of vomiting". No restrictions such as year
of publication or document type were used. We only used Google
Scholar for this search as it has been shown that selective databases such
as Web of Science™ have deficiencies in coverage while Google Scholar
has a broader coverage and usually covers all documents that are
included in the selective databases (Martin-Martin, Orduna-Malea, &
Delgado Lopez-Cozar, 2018; Martin-Martin, Orduna-Malea & Thelwall,
& Delgado Lopez-Cozar, 2018). Search results were imported into
rayyan (https://www.rayyan.ai), which was used for removing dupli-
cates and screening. Titles and abstracts were screened by two inde-
pendent reviewers and mismatches were resolved by discussion.
References of all relevant articles were screened to backtrace further
articles that might fulfill inclusion criteria. Studies were included if they
investigated persons with emetophobia and reported at least one of the
dependent variables (mean age, age of disorder onset, percentage of
females, percentage of locus of fear, percentage of comorbid mental
disorders, correlations with disgust propensity, anxiety, or depression)
or if they investigated other samples and reported at least one of the
dependent variables (point prevalence of emetophobia, correlations
with disgust propensity, anxiety, or depression).

2.2. Data extraction

We extracted the following information: year of publication, coun-
try, in which the study was conducted, measure used to assess emeto-
phobic symptomatology, sample size, type of sample, type of
emetophobia diagnosis (diagnosed vs. self-identified vs. questionnaire
cut-off scores), percentage of females, mean age, mean age of disorder
onset, percentage of locus of fear (fear of vomiting oneself, fear of seeing
others vomit, or both), percentage of each comorbid mental disorder,
correlation coefficients for the relationships between self-reported
emetophobic symptomatology and self-reported symptoms of disgust
propensity, anxiety, and depression, and type of questionnaire used for
measuring disgust propensity, anxiety, and depression. If studies
assessed but did not report this information, we contacted the authors
twice within four weeks. If no response was received after four weeks,
the study was excluded for the given analysis for which information was
missing.

Journal of Anxiety Disorders 114 (2025) 103053
2.3. Data analyses

All analyses were conducted with R version 4.4.3 in RStudio version
2024.12.1 and JASP version 0.19.3. The data and code with which all
results can be reproduced can be accessed at https://osf.io/m6h45.

Meta-analyses were performed with the meta package version 8.0-2
for each dependent variable when there were at least five studies
available. Specifically, means (age, age of onset) were pooled with the
metamean function, which uses the generic inverse variance pooling
method. Proportions (percentage of females, locus of fear, comorbid
mental disorders, point prevalence) were pooled with the metaprop
function, which logit-transforms proportions and pools them with a
generalized mixed-effects model. Correlation coefficients (disgust pro-
pensity, anxiety, depression) were pooled with the metacor function,
which uses the generic inverse variance pooling method and performs
Fisher’s z-transformation before pooling. Heterogeneity was evaluated
with 7%, I? and prediction intervals. As we expected between-study het-
erogeneity, we applied random-effects models. As we expected to
analyze only a small number of studies, we used restricted maximum
likelihood as estimator for calculating the heterogeneity variance t2. We
also used Knapp-Hartung adjustments to calculate the confidence in-
terval around the pooled effect.

The dmetar package version 0.1.0 was used for detecting outliers and
influential studies. Specifically, the find.outliers function detects outliers
and then re-runs the original model after removing the outliers. Amongst
others, the InfluenceAnalysis function uses the leave-one-out method,
that is, re-runs the original model after removing one of the studies each.

Meta-regressions were performed for examining moderators with the
meta package’s metareg function. For continuous predictors, we con-
ducted meta-regressions when there were data of at least ten studies
available. For categorical predictors, we conducted meta-regressions
when there were data of at least five studies available for each cate-
gory. Because of the limited number of studies, only the following var-
iables could be used: year of publication, mean age, percent female, and
type of emetophobia diagnosis (diagnosed vs. self-identified). However,
which predictor variable was used (and if a meta-regression was run in
the first place) differed for each meta-analysis because of the limited
number of studies.

In the preregistration document (https://osf.io/tgdez), we stated to
examine funnel plots and perform Egger’s test to evaluate asymmetry in
the funnel plot. However, these methods only help to detect potential
publication bias but do not adjust for it. Thus, we decided not to report
these methods here but instead chose to report other methods that
provide adjusted estimates (readers who are interested in seeing the
funnel plots can run the code provided at https://osf.io/m6h45). As
there are different approaches to adjust for publication bias (each having
different advantages and disadvantages) it is generally recommended to
examine more than one of these methods (Harrer et al., 2022). Thus, we
examined the bias-corrected effect sizes using the meta package’s trimfill
function for applying Duval & Tweedie’s trim-and-fill method and
further used the limitmeta function and copas function from the metasens
package version 1.5-2 for applying the limit meta-analysis method and
Copas selection models. We additionally computed bias-corrected esti-
mates with the Precision-Effect Test-Precision-Effect Estimate with
Standard Error (PET-PEESE) and the Weighted Average of the
Adequately Powered effect size using Weighted Least Squares
(WAAP-WLS). However, as there is currently no straightforward
implementation of these methods in R packages, we used JASP version
0.19.3, with which they can be computed more conveniently. For a
detailed description of all these methods to adjust for publication bias,
we would like to refer readers to the article by Bartos et al. (2022) and
the book by Harrer et al. (2022).
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3. Results
3.1. Overview of studies

The literature search yielded 100 hits, of which 31 reports were
included in the meta-analyses (Fig. 1).! An overview of studies can be
found in Table 1. Of note is that some reports were based on the same
sample. For example, the same sample was used in the thesis by Petell
(2019) and in the article by Petell et al. (2022). However, both reports
were used in the current meta-analyses as Petell (2019) reported a
correlation coefficient for the relationship between emetophobic
symptomatology and disgust propensity, which was not reported by
Petell et al. (2022) who in turn reported a correlation coefficient for the
relationship between emetophobic symptomatology and anxiety. Simi-
larly, the articles by Boschen et al. (2013), Veale et al. (2012), Veale,
Ellison, et al. (2013), and Veale, Murphy, et al. (2013) all reported on
the same sample, which is why we excluded the reports by Veale et al.
(2012) and Veale, Ellison, et al. (2013) but retained both the article by
Boschen et al. (2013) and the article by Veale, Murphy, et al. (2013) as
they reported different information relevant to the current
meta-analyses. Great care was taken to ensure that no duplicate samples
were used in each meta-analysis.

We would also like to highlight that we only used reports with un-
selected samples for the meta-analysis on point prevalence. That is,
while there were quite a few studies that reported how many partici-
pants exceeded the cut-off score of a questionnaire on emetophobia,
some of them explicitly noted that while they recruited an Internet
convenience sample, they also explicitly recruited participants from
emetophobia-related websites (e.g., Hennemann et al., 2025; Uziel et al.,
2024). We also excluded other samples for the meta-analysis on point
prevalence such as the sample of outpatients with mental disorders
investigated by Hennemann et al. (2025) as we deemed such samples as
overestimating the prevalence of emetophobia.

A final issue that we would like to highlight considering the infor-
mation provided in Table 1 is that contemporary research differentiates
between disgust propensity and disgust sensitivity. Disgust propensity
refers to how easily or frequently a person experiences disgust. Disgust
sensitivity refers to how negatively a person reacts to the feeling of
disgust itself. One widely used measure is the Disgust Scale, which has
been described as a measure of disgust sensitivity by the developers of
the scale (Haidt et al., 1994) but it actually measures what nowadays
would be labelled disgust propensity (Meule, 2025a). As only few
studies included a measure of disgust sensitivity, we only examined
disgust propensity in the current meta-analyses.

3.2. Mean age

Based on 18 samples, the pooled estimate of mean age of persons
with emetophobia was 29.4 years (95 % CI [26.3, 32.5], Fig. 2).
Between-study heterogeneity was substantial (t*> = 33.4, 95 % CI [18.1,
88.71; > = 98.5 %, 95 % CI [98.2, 98.8]; prediction interval [16.8,
41.9]). Yet, removing four outliers yielded a similar estimate of 29.3
years (95 % CI [27.3, 31.3] as did the leave-one-out analysis, for which
estimates ranged between 29.0 and 29.9 years.

Year of publication moderated the effect such that mean age was
younger in studies that were published in more recent years (estimate =
— 0.44, SE = 0.20, p = .039). As the study by Yoneda et al. (2024) was
the only study in this analysis that defined persons with emetophobia
based on the cut-off score of the Specific Phobia of Vomiting Inventory
(SPOVI), we excluded this study to test whether diagnosed vs.

! For reference, conducting a similar search in Web of Science™ on the same
day only yielded 47 hits and included all records identified by the Google
Scholar search except two additional case reports, which were, thus, not rele-
vant for the current meta-analyses.
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self-identified emetophobia moderated mean age, which it did not (es-
timate = — 10.3, SE = 6.02, p = .108). Percent female also did not
moderate mean age (estimate = 0.21, SE = 0.11, p = .092).

The trim-and-fill analysis added eight studies, yielding an adjusted
estimate of 24.2 years (95 % CI [20.1, 28.4]). The limit meta-analysis
yielded an adjusted estimate of 27.4 years (95 % CI [24.2, 30.7]). The
Copas selection model analysis was unable to produce an adjusted es-
timate, which may be due to severe publication bias. PET-PEESE indi-
cated the presence of publication bias (p = .016) and adjusted estimates
were 21.3 years (95 % CI [18.7, 24.0]) for the PET model and 23.5 years
(95 % CI [21.4, 25.6]) for the PEESE model. The WAAP-WLS analysis
indicating that all studies were adequately powered, yielding an
adjusted estimate of 24.0 years (95 % CI [21.9, 26.1]).

3.3. Age of disorder onset

Based on 12 samples, the pooled estimate of mean age of onset was
10.2 years (95 % CI [7.92, 12.5], Fig. 3). Between-study heterogeneity
was substantial (t> = 11.3, 95 % CI [4.92, 35.3]; I = 92.0 %, 95 % CI
[87.9, 94.7]; prediction interval [2.46, 17.9]). Yet, removing four out-
liers yielded a similar estimate of 9.96 years (95 % CI [8.31, 11.6] as did
the leave-one-out analysis, for which estimates ranged between 9.62 and
10.7 years.

Year of publication did not moderate the effect (estimate = 0.01, SE
= 0.19, p = .947). Mean age (estimate = — 0.02, SE = 0.29, p = .961)
and percent female (estimate = 0.10, SE = 0.27, p = .722) also did not
moderate age of onset based on 10 studies.

The trim-and-fill analysis did not add studies and, thus, did not
provide an adjusted estimate. The limit meta-analysis yielded an
adjusted estimate of 10.0 years (95 % CI [7.46, 12.6]). The Copas se-
lection model analysis yielded an adjusted estimate of 10.2 years (95 %
CI [8.25,12.1]). PET-PEESE did not indicate the presence of publication
bias (p = .805) and adjusted estimates were 9.54 years (95 % CI [6.26,
12.8]) for the PET model and 9.80 years (95 % CI [8.01, 11.6]) for the
PEESE model. The WAAP-WLS analysis indicating that all studies were
adequately powered, yielding an adjusted estimate of 9.92 years (95 %
CI [8.46, 11.4]).

3.4. Percentage of females

Based on 21 samples, the pooled estimate of percent female was 0.91
(95 % CI [0.87, 0.94], Fig. 4). Between-study heterogeneity was sub-
stantial (12 = 0.70; I> = 82.2 %, 95 % CI [73.9, 87.9]; prediction interval
[0.63, 0.98]). Yet, removing two outliers yielded a similar estimate of
0.91 (95 % CI [0.88, 0.94] as did the leave-one-out analysis, for which
estimates ranged between 0.90 and 0.92.

Year of publication did not moderate the effect (estimate = — 0.05,
SE = 0.03, p = .156). As the studies by Petell, 2019 and Yoneda et al.
(2024) were the only studies in this analysis that defined persons with
emetophobia based on the cut-off score of the SPOVI, we excluded them
to test whether diagnosed vs. self-identified emetophobia moderated the
percentage of females, which it did not (estimate = 0.16, SE = 0.35,
p = .664). Mean age also did not moderate the percentage of females
(estimate = 0.07, SE = 0.03, p = .050).

The trim-and-fill analysis added seven studies, yielding an adjusted
estimate of 0.86 (95 % CI [0.79, 0.90]). The limit meta-analysis yielded
an adjusted estimate of 0.88 (95 % CI [0.81, 0.93]). The Copas selection
model analysis yielded an adjusted estimate of 0.90 (95 % CI [0.86,
0.93]). PET-PEESE did not indicated the presence of publication bias
(p = .681) and adjusted estimates were 0.88 (95 % CI [0.72, 0.95]) for
the PET model and 0.89 (95 % CI [0.82, 0.93]) for the PEESE model. The
WAAP-WLS analysis indicating that 17 studies were adequately pow-
ered, yielding adjusted estimates of 0.90 (95 % CI [0.85, 0.93]) for the
WLS model and 0.89 (95 % CI [0.84, 0.93]) for the WAAP model.
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Fig. 1. Flow diagram based on the preferred reporting items for systematic reviews and meta-analyses (https://www.prisma-statement.org).

3.5. Locus of fear

Based on six samples, the pooled estimate of fear of vomiting oneself
was 0.47 (95 % CI [0.38, 0.57], Fig. 5A), the pooled estimate of fear of
seeing others vomit was 0.11 (95 % CI [0.08, 0.15], Fig. 5B), and the
pooled estimate of fearing both was 0.39 (95 % CI [0.27, 0.54], Fig. 5C).
Between-study heterogeneity ranged from low to substantial (Table 2).
No outliers were detected and the leave-one-out analysis’ adjusted es-
timates were comparable to the unadjusted estimates (Table 2). As there
were only six samples included, no meta-regressions were run.

Adjusting for publication bias produced mixed findings, which may
reflect the small number of samples. Adjusted estimates for the trim-and-
fill analysis, limit meta-analysis method, and PET-PEESE suggested that
the percentage of persons fearing both vomiting oneself and seeing
others vomit was actually larger than fear of vomiting oneself (Table 2).
The Copas selection model analysis could not compute an adjusted es-
timate for fear of both, the PET-PEESE's test of publication bias was not
significant, and WAAP-WLS either deemed all or none of the studies
adequately powered (Table 2).
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Table 1

Overview of reports included in the meta-analyses.
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Study Country Sample Diagnosis Questionnaires* Study design
Ahlen et al. (2015) Sweden Persons with emetophobia Diagnosed BAI, EmetQ-13, MADRS-S Treatment study with outpatient
cognitive-behavioral group therapy
Becker et al. (2007) Germany Women Diagnosed — Epidemiological study with structured
clinical interview
Bohne et al. (2006) Germany Persons with emetophobia Self-identified — Cross-sectional self-report study
Boschen et al. UK Persons with and without emetophobia Diagnosed DS-R, GAD-7, PHQ-9, Quasi-experimental study with persons
(2013) SPOVI with emetophobia and a matched control
sample
Davidsdottir et al. Iceland Persons with emetophobia Diagnosed — Treatment study with the Bergen 4-day
(2025) treatment
Davidson et al. International ~ Persons with emetophobia, persons with Self-identified — Cross-sectional self-report study
(2008) other phobias, and persons without
phobias
Hennemann et al. Germany Convenience sample and persons with SPOVI cut-off BSI, BDI-II, GAD-2, Cross-sectional self-report study
(2025) mental disorders score PHQ-2, SPOVI
Holler et al. (2013) Germany Persons with emetophobia Diagnosed — Cross-sectional self-report study
Jonsson (2022) Iceland University students EmetQ-13 cut- EmetQ-13, DPSS-R Laboratory study
off score
Kelly and Allen UK Persons with emetophobia and persons Self-identified — Treatment study with ‘The Thrive
(2014) with other mental disorders Programme’
Lipsitz et al. (2001) USA Persons with emetophobia Self-identified — Cross-sectional self-report study
Maack et al. (2018) USA University students SPOVI cut-off DASS-21, SPOVI Cross-sectional self-report study
score
Meule et al. (2025) Germany Persons with emetophobia and persons Diagnosed — Treatment study with inpatient treatment
with other specific phobias
Pearson (2010) International ~ Persons with emetophobia Self-identified DPSS-R, self-created Cross-sectional self-report study
emetophobia measure,
SHAI
Petell (2019) USA University students SPOVI cut-off DS-R, SPOVI Cross-sectional self-report study
score
Petell et al. (2022) USA University students SPOVI cut-off DASS-21, SPOVI Cross-sectional self-report study
score
Petell and Bilsky International ~ Persons with emetophobia Self-identified DASS-21, SPOVI Cross-sectional self-report study
(2023)
Price et al. (2012) UK Persons with emetophobia Diagnosed DS-R, SPOVI Cross-sectional interview study
Riddle-Walker et al. USA Persons with emetophobia Diagnosed — Treatment study with outpatient cognitive
(2016) behavior therapy
Sykes et al. (2016) International ~ Persons with emetophobia Diagnosed — Cross-sectional interview study
Uziel et al. (2024) Israel Convenience sample SPOVI cut-off DAS, SPOVI Cross-sectional self-report study
score
van Hout and Netherlands Convenience sample and persons with Self-identified — Cross-sectional self-report study
Bouman (2012) emetophobia
van Overveld et al. Netherlands Persons with and without emetophobia Self-identified DPSS-R, EQ Cross-sectional self-report study
(2008)
Veale and Lambrou UK Persons with emetophobia, persons with Self-identified — Cross-sectional self-report study
(2006) panic disorder, and persons without
anxiety disorders
Veale, Murphy, UK Persons with and without emetophobia Diagnosed — Quasi-experimental study with persons
et al. (2013) with emetophobia and a matched control
sample
Veale et al. (2015) UK Persons with emetophobia Diagnosed — Cross-sectional interview study
Verwoerd et al. Netherlands Convenience sample EQ cut-off DPSS-R, EQ Cross-sectional self-report study
(2016) score
Wu et al. (2015) USA University students SPOVI cut-off DASS-21, SPOVI Cross-sectional self-report study
score
Wu et al. (2017) El Salvador Parents reporting on their child’s SPOVI cut-off HAL SPOVI Cross-sectional parent-report study
symptoms score
Yoneda et al. (2024)  Japan University students SPOVI cut-off DS-R, GAD-7, PHQ-9, Cross-sectional self-report study
score SPOVI
Zhao (2014) USA University students — DASS-21, DS-R, SPOVI

Notes. Further information about the studies’ characteristics such as sample size, mean age, and percentage of females can be found in the figures. BAI = Beck Anxiety
Inventory, BDI-II = Beck Depression Inventory-II, BSI = Brief Symptom Inventory (anxiety subscale), DAS = Dental Anxiety Scale, DASS-21 = Depression Anxiety
Stress Scales-21, DPSS-R = Disgust Propensity and Sensitivity Scale-Revised, DS-R = Disgust Scale-Revised, EQ = Emetophobia Questionnaire,
EmetQ-13 = Emetophobia Questionnaire-13, GAD-2 = Generalized Anxiety Disorder-2, GAD-7 = Generalized Anxiety Disorder-7, HAI = Health Anxiety Inventory,
MADRS-S = Montgomery—;\sberg Depression Rating Scale-Self-Assessment, PHQ-2 = Patient Health Questionnaire-2, PHQ-9 = Patient Health Questionnaire-9,
SHAI = Short Health Anxiety Inventory, SPOVI = Specific Phobia of Vomiting Inventory.

" Only questionnaire measures that were used in the current meta-analyses to examine relationships of emetophobic symptomatology with disgust propensity,

anxiety, and depression are listed.

3.6. Comorbid mental disorders

Based on 11 samples, the pooled estimate of social anxiety disorder
was 0.16 (95 % CI [0.07, 0.32], Fig. 6A). Based on 12 samples, the

pooled estimate of depression was 0.15 (95 % CI [0.09, 0.23], Fig. 6B).
Based on six samples, the pooled estimate of generalized anxiety dis-
order was 0.15 (95 % CI [0.05, 0.36], Fig. 6C). Based on 10 samples, the
pooled estimate of obsessive-compulsive disorder was 0.12 (95 % CI
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Study n
Meule et al. (2024) 70
Yoneda et al. (2024—emetophobia subsample) 43

Davidsdottir et al. (2025) 5

van Hout & Bouman (2012—internet sample) 19
van Overveld et al. (2008—emetophobia subsample) 138
Holler et al. (2013) 131
Petell & Bilsky (in press) 508
Bohne et al. (2006) 267
Veale et al. (2015) 83
Lipsitz et al. (2001) 56
Riddle-Walker et al. (2016—wait list group) 12
Sykes et al. (2015) 64
Ahlen et al. (2015) 23
Boschen et al. (2013—emetophobia sample) 95
Price et al. (2012) 36
Riddle-Walker et al. (2016—CBT group) 12
Veale & Lambrou (2006) 100
van Hout & Bouman (2012—community sample) 15
Random effects model 1677
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Mean age M SD 95% Cl Weight
19.00 5.28 [17.76;20.24] 6.0%

i 19.33 1.39 [18.91;19.75] 6.1%
—'— 24.80 4.92 [20.49;29.11] 5.3%
- 2520 4.30 [23.27;27.13] 5.9%
B 2540 8.20 [24.03;26.77] 6.0%
26.47 6.70 [25.32;27.62] 6.0%
26.70 5.56 [26.22;27.18] 6.1%
27.09 6.50 [26.31;27.87] 6.0%

. 3 29.42 10.42 [27.18;31.66] 5.8%
T 31.40 9.70 [28.86;33.94] 5.8%

— = 32.00 17.00 [22.38;41.62] 3.5%
—'— 32.20 8.10 [30.22;34.18] 5.9%
T 32.30 8.10 [28.99;35.61] 5.6%
N 32.61 12.09 [30.18; 35.04] 5.8%
—'— 34.40 12.80 [30.22;38.58] 5.3%
P 35.00 8.00 [30.47;39.53] 5.2%

: . N 37.61 11.65 [35.33;39.89] 5.8%
—+—— 46.40 17.80 [37.39;55.41] 3.7%
S 29.35 [26.25; 32.45] 100.0%

Prediction interval

[16.79; 41.91]

T I I I I I

20 25 30 35 40 45 50 55

Fig. 2. Forest plot for the meta-analysis on mean age of persons with emetophobia. The vertical lines in the grey squares indicate the point estimate of the effect size
for each study and size of the squares is proportional to the study’s weight. The horizontal black lines represent the 95 % confidence intervals of the point estimate of
the effect size for each study (the lines are displayed in white if they do not exceed the squares). The center of the grey diamond indicates the pooled effect estimate
and the width of the diamond represents its 95 % confidence interval. The red line represents the 95 % prediction interval, which reflects the expected range of

effects in future similar studies.

Study n Mean age of onset M SD 95% Cl Weight
Riddle-Walker et al. (2016—CBT group) 12 5.00 400 [2.74;, 7.26] 8.5%
Riddle-Walker et al. (2016—wait list group) 12 T 6.00 3.00 [4.30; 7.70] 8.9%
Becker et al. (2007—emetophobia subsample) 4 7.50 5.20 [2.40;12.60] 5.9%
Veale et al. (2015) 83 maanl 8.20 521 [7.08; 9.32] 9.2%
Lipsitz et al. (2001) 56 . 9.20 5.00 [7.89;10.51] 9.1%
Holler et al. (2013) 131 . 9.50 6.40 [8.40;10.60] 9.2%
Veale & Lambrou (2006) 100 . 9.80 6.90 [8.45;11.15] 9.1%
Bohne et al. (2006) 267 - 10.23 6.20 [9.49;10.97] 9.4%
Davidsdottir et al. (2025) 5 : 10.80 5.81 [5.71;15.89] 5.9%
Price et al. (2012) 36 — e 14.60 7.30 [12.22; 16.98] 8.4%
Veale, Murphy, et al. (2013) 94 = 15.70 7.30 [14.22; 17.18] 9.0%
Ahlen et al. (2015) 23 ——+— 16.00 8.40 [12.57;19.43] 7.4%
Random effects model 823 - 10.19 [ 7.92; 12.45] 100.0%
Prediction interval | | | [ 2.46; 17.91]
5 10 15

Fig. 3. Forest plot for the meta-analysis on mean age of disorder onset in persons with emetophobia. The vertical lines in the grey squares indicate the point estimate
of the effect size for each study and size of the squares is proportional to the study’s weight. The horizontal black lines represent the 95 % confidence intervals of the
point estimate of the effect size for each study. The center of the grey diamond indicates the pooled effect estimate and the width of the diamond represents its 95 %
confidence interval. The red line represents the 95 % prediction interval, which reflects the expected range of effects in future similar studies.

[0.08, 0.18], Fig. 6D). Based on eight samples, the pooled estimate of
panic disorder was 0.11 (95 % CI [0.04, 0.28], Fig. 6E). Based on six
samples, the pooled estimate of illness anxiety disorder was 0.09 (95 %
CI [0.03, 0.24], Fig. 6F). Based on eight samples, the pooled estimate of
agoraphobia was 0.08 (95 % CI [0.01, 0.33], Fig. 6G). Based on five
samples, the pooled estimate of eating disorders was 0.06 (95 % CI
[0.02, 0.16], Fig. 6H). Between-study heterogeneity ranged from low to

substantial (Table 3). The number of outliers ranged from zero to two
but the adjusted estimates as well as the leave-one-out analysis’ adjusted
estimates were largely comparable to the unadjusted estimates
(Table 3).

A sufficiently large number of samples (i.e., 10) to run meta-
regressions only was available for social anxiety disorder, depression,
and obsessive-compulsive disorder. Yet, neither year of publication,
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Study N
Yoneda et al. (2024—emetophobia subsample) 42
Petell (2019—emetophobia subsample) 17
Meule et al. (2024) 70
van Hout & Bouman (2012—community sample) 15
Sykes et al. (2015) 64
Veale et al. (2015) 83
van Overveld et al. (2008—emetophobia subsample) 138
Lipsitz et al. (2001) 56
van Hout & Bouman (2012—internet sample) 19
Pearson (2010) 60
Riddle-Walker et al. (2016—CBT group) 12
Bohne et al. (2006) 267
Kelly & Allen (2014) 61
Boschen et al. (2013—emetophobia sample) 95
Price et al. (2012) 36
Ahlen et al. (2015) 23
Petell & Bilsky (in press) 508
Holler et al. (2013) 131
Veale & Lambrou (2006) 100
Davidsdottir et al. (2025) 5
Riddle-Walker et al. (2016—wait list group) 12
Random effects model 1814

Prediction interval
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n Proportion of females % 95% ClI
20 i 0.48 [0.32;0.64]
13 ~  0.76 [0.50; 0.93]
55 —=—{  0.79 [0.67;0.87]
12 — 0.80 [0.52;0.96]
55 —+=—  0.86 [0.75; 0.93]
72 —=——  0.87 [0.78;0.93]
122 —=—  0.88 [0.82;0.93]
50 —— 0.89 [0.78; 0.96]
17 ——=— 0.89 [0.67;0.99]
54 —+5—  0.90 [0.79; 0.96]
11 “— 0.92 [0.62; 1.00]
249 —= 0.93 [0.90; 0.96]
57 —=— 0.93 [0.84;0.98]
89 —=— 0.94 [0.87;0.98]
34 —— 0.94 [0.81;0.99]
22 —+— 0.96 [0.78; 1.00]
492 {50 0.97 [0.95;0.98]
127 == 0.97 [0.92;0.99]
97 == 0.97 [0.91;0.99]

5 : 1.00 [0.48; 1.00]
12 —————+1.00 [0.74; 1.00]

<> 0.91 [0.87; 0.94]
[0.63; 0.98]
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Fig. 4. Forest plot for the meta-analysis on proportion of females in persons with emetophobia. The vertical lines in the grey squares indicate the point estimate of
the effect size for each study and size of the squares is proportional to the study’s weight. The horizontal black lines represent the 95 % confidence intervals of the
point estimate of the effect size for each study (the lines are displayed in white if they do not exceed the squares). The center of the grey diamond indicates the pooled
effect estimate and the width of the diamond represents its 95 % confidence interval. The red line represents the 95 % prediction interval, which reflects the expected

range of effects in future similar studies.

mean age, or percent female moderated the proportions of social anxiety
disorder, depression, and obsessive-compulsive disorder (all ps > .051).

Examining publication bias produced mixed results (Table 3). Spe-
cifically, while the PET-PEESE’s test of publication bias was only sig-
nificant for social anxiety disorder, adjusted estimates across the
different methods partially differed substantially from the unadjusted
estimates, except for depression. Furthermore, the number of studies
added by the trim-and-fill analysis was low and the number of
adequately powered studies was high only for depression and eating
disorders. Thus, it appears that publication bias was particularly present
for anxiety disorders and obsessive-compulsive disorder.

3.7. Point prevalence

Based on seven samples, the pooled estimate of point prevalence was
0.05 (95 % CI [0.01, 0.18], Fig. 7). Between-study heterogeneity was
substantial (1% = 2.13; I? = 94.1 %, 95 % CI [90.2, 96.4]; prediction
interval [0.001, 0.72]). Removing one outlier changed the estimate to
0.09 (95 % CI [0.06, 0.15] and estimates for the leave-one-out analysis
ranged between 0.04 and 0.09. As there were only seven samples
included, no meta-regressions were run.

The trim-and-fill analysis added two studies, yielding an adjusted
estimate of 0.10 (95 % CI [0.02, 0.38]). The limit meta-analysis yielded
an adjusted estimate of 0.16 (95 % CI [0.05, 0.43]). The Copas selection
model analysis was unable to produce an adjusted estimate, which may
be due to severe publication bias. Yet, PET-PEESE did not indicated the
presence of publication bias (p = .309) and adjusted estimates were 0.15
(95 % CI [0.05, 0.34]) for the PET model and 0.12 (95 % CI [0.07, 0.19])
for the PEESE model. The WAAP-WLS analysis indicating that all studies

were adequately powered, yielding an adjusted estimate of 0.09 (95 %
CI [0.06, 0.14]).

3.8. Correlations with disgust propensity, anxiety, and depression

Based on 10 samples, the pooled estimate for disgust propensity was
0.39 (95 % CI [0.21, 0.55], Fig. 8A). Based on 13 samples, the pooled
estimate for anxiety was 0.37 (95 % CI [0.27, 0.46], Fig. 8B). Based on
10 samples, the pooled estimate for depression was 0.25 (95 % CI [0.16,
0.34], Fig. 8C). Between-study heterogeneity ranged from moderate to
substantial (Table 4). Only one outlier was detected for disgust pro-
pensity and anxiety, estimates after the exclusion of which were com-
parable to the unadjusted estimates. No outlier was detected for
depression. Adjusted estimates for the influential analysis were also
comparable to the unadjusted estimates (Table 4).

Year of publication and mean age did not moderate any effects (all
ps > .165). Percent female did not moderate the effect for disgust pro-
pensity (estimate = 0.01, SE = 0.01, p = .509). However, percent female
moderated the effect for anxiety (estimate = 0.01, SE = 0.003, p = .020)
and depression (estimate = 0.01, SE = 0.002, p = .022) such that the
correlations of emetophobic symptomatology with anxiety and depres-
sion were larger in samples with a higher percentage of females.

There were no indications for publication bias for the correlations
with anxiety and depression as the trim-and-fill analysis only added one
study for anxiety and none for depression, the PET-PEESE’s test of
publication bias was not significant, and all adjusted estimates were
comparable to the unadjusted estimates (Table 4). While the PET-PE-
ESE’s test of publication bias was also not significant for the correlation
with disgust propensity, there was still some indication for publication
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A

Study N
Holler et al. (2013) 131
Veale & Lambrou (2006) 100
Price et al. (2012) 36
Wu et al. (2015—emetophobia subsample) 21
Veale, Murphy, et al. (2013) 94
Lipsitz et al. (2001) 56
Random effects model 438

Prediction interval

Study N
Héller et al. (2013) 131
Veale, Murphy, et al. (2013) 94
Veale & Lambrou (2006) 100
Price et al. (2012) 36
Lipsitz et al. (2001) 56

Wu et al. (2015—emetophobia subsample) 21

Random effects model 438
Prediction interval

Study N
Lipsitz et al. (2001) 56
Wu et al. (2015—emetophobia subsample) 21
Price et al. (2012) 36
Veale, Murphy, et al. (2013) 94
Veale & Lambrou (2006) 100
Holler et al. (2013) 131
Random effects model 438

Prediction interval
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n  Fear of vomiting oneself % 95% CI
46 ——— 0.35 [0.27; 0.44]
44 — e 0.44 [0.34;0.54]
17 \ 0.47 [0.30; 0.65]
10 : 0.48 [0.26; 0.70]
48 — . 0.51 [0.41;0.62]
35 i————=——— 0.62 [0.49; 0.79]

_ 0.47 [0.37; 0.57]

[0.28; 0.67]

03 04 05 06 07

n Fear of others vomiting % 95% ClI

11 ——'—— 0.08 [0.04; 0.15]
8 —aa—— 0.09 [0.04;0.16]

9 —— 0.09 [0.04;0.16]

6 : 0.17 [0.06; 0.33]

10 : 0.18 [0.09; 0.30]
4 ; 0.19 [0.05; 0.42]

- 0.11 [0.08; 0.15]

[0.08; 0.15]
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0.050.10.150.20.250.30.350.4

n Fear of both % 95% CI
"n—m— 0.20 [0.10; 0.32]
7 : 0.33 [0.15; 0.57]
13 ———— 0.36 [0.21; 0.54]
38 e 0.40 [0.30; 0.51]
47 e 0.47 [0.37; 0.57]
74 . —=— 056 [0.48;0.65]

—_—— 0.39 [0.27; 0.53]

[0.15; 0.71]
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Fig. 5. Forest plots for the meta-analyses on locus of fear, that is, the proportions of persons with emetophobia reporting to (A) fear vomiting themselves, (B) fear
seeing others vomit, and (C) fear both vomiting themselves and seeing others vomit. The vertical lines in the grey squares indicate the point estimate of the effect size
for each study and size of the squares is proportional to the study’s weight. The horizontal black lines represent the 95 % confidence intervals of the point estimate of
the effect size for each study. The center of the grey diamond indicates the pooled effect estimate and the width of the diamond represents its 95 % confidence
interval. The red line represents the 95 % prediction interval, which reflects the expected range of effects in future similar studies.

bias as the trim-and-fill analysis added five studies and some of the
adjusted estimates differed quite substantially from the unadjusted es-

timates (Table 4).
4. Discussion

4.1. Mean age

In line with hypotheses, persons with emetophobia were—on aver-
age—in early adulthood, that is, between 20 and 30 years old. The

pooled estimate of 29 years was reduced to 21-27 years when adjusting
for publication bias. Moreover, persons with emetophobia tended to be
younger in more recently published studies. We can only speculate that
this might suggest that emetophobia becomes more known and, thus,
persons with emetophobia earlier become aware of the condition,
leading to earlier involvement in treatment and study participation.
Nevertheless, most published studies investigated adults and while some
studies included adolescents as well (e.g., Meule et al., 2025), there was
only one study that investigated parents reporting on their children (Wu
et al., 2017) and no study in which children participated directly. Thus,
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Table 2
Estimates for between-study heterogeneity, outliers, influential studies, and
publication bias of the meta-analyses on locus of fear.

k=6 Fear of Fear of seeing Fear of both
vomiting others vomit
oneself

Between-study heterogeneity

T2 0.08 0 0.21
I? [95 % CI] 62.2 % 27.5% [0.0%, 78.1%
[7.9 %, 70.0 %] [51.7 %,
84.5 %] 90.1 %]
Prediction interval [0.28, 0.67] [0.08, 0.15] [0.15, 0.71]
Outlier analysis
k studies removed 0 0 0
Adjusted estimate — — —
[95 % CI]
Leave-one-out analysis
Adjusted estimate 0.44, 0.50 0.10, 0.12 0.36, 0.45
(lowest, highest)
Trim-and-fill analysis
k studies added 3 2 3
Adjusted estimate 0.41 [0.31, 0.10 [0.06, 0.49 [0.34,
[95 % CI] 0.51] 0.15] 0.64]
Limit meta-analysis
Adjusted estimate 0.42 [0.28, 0.05 [0.01, 0.53 [0.34,

[95 % CI] 0.57] 0.16] 0.70]
Copas selection model analysis

Adjusted estimate 0.47 [0.40, 0.12 [0.09, —
[95 % CI] 0.55] 0.15]

PET-PEESE
Test of publication bias ~ p =.367 p=.201 p=.078
Adjusted estimate 0.32[0.13, 0.03 [0.01, 0.70 [0.48,
[95 % CI] (PET model)  0.60] 0.17] 0.86]
Adjusted estimate 0.41 [0.28, 0.07 [0.03, 0.55 [0.41,
[95 % CI] (PEESE 0.55] 0.14] 0.68]
model)

WAAP-WLS
k studies adequately 0 6 0
powered
Adjusted estimate 0.46 [0.38, 0.12 [0.08, 0.44 [0.34,
[95 % CI] (WLSmodel)  0.54] 0.16] 0.55]
Adjusted estimate — 0.12 [0.08, —
[95 % CI] (WAAP 0.16]
model)

Notes. The confidence interval for 1> cannot be estimated for proportions. The
limit meta-analysis method cannot handle data from generalized linear mixed
models, which is why the adjusted estimates are based on the inverse variance
method. The Copas selection model analysis could not compute the adjusted
estimate for fear of both.

in line with results from the publication bias analyses, the current
findings likely overestimate the true mean age of persons with emeto-
phobia. For example, one study in inpatients even suggested that per-
sons with emetophobia are younger than persons with other specific
phobias (Meule et al., 2025), which requires replication in other samples
in future studies.

4.2. Age of disorder onset

Another finding in line with hypotheses was that age of disorder
onset lies in childhood between eight and 12 years of age. The pooled
estimate was 10 years, with no indication for publication bias. This
resonates well with another meta-analysis that estimated the mean age
of onset of specific phobias in general to be 11 years of age (de Lijster
etal., 2017). In light of the findings about mean age outlined above, this
suggests that many persons with emetophobia do not seek or do not
receive proper treatment until adulthood. Moreover, while there are
several case reports about children and adolescents with emetophobia
(e.g., Dosanjh et al., 2017; Faye et al., 2013; Fix et al., 2016; Graziano
et al., 2010; Whitton et al., 2006; Williams et al., 2011), it seems that
systematic studies on emetophobia in children are non-existent. This
highlights the importance of increasing awareness about this condition
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in parents, teachers, and therapists to increase the probability that is
recognized early and treated properly to prevent becoming an enduring
condition.

4.3. Percentage of females

We expected that between 70 % and 90 % of persons with emeto-
phobia would be female and the pooled estimate even was 91 %. Pub-
lication bias-adjusted estimates similarly yielded proportions of
approximately 90 %. While anxiety disorders are more common in fe-
males than males, the ratio of females to males of 9:1 seems to be much
larger than those reported for other anxiety disorders, including other
specific phobias (Bekker & van Mens-Verhulst, 2007).

4.4. Locus of fear

Regarding locus of fear, we expected that the most frequent one
would be fear of vomiting oneself, followed by fear of vomiting both
oneself and seeing others vomit, and the least frequent locus of fear of
vomiting would be fear of seeing others vomit. While this was confirmed
in the basic meta-analyses, adjusting for publication bias partially
indicated fearing both as the most common locus of fear. The analyses
also indicated that there is a need for more adequately powered studies
in order to derive more precise estimates. However, a robust finding was
that exclusively fearing seeing others vomit is relatively rarely reported
by persons with emetophobia (approximately by 10 %).

4.5. Comorbid mental disorders

Regarding comorbid mental disorders, we expected that the most
frequent comorbid mental disorders would be depression and general-
ized anxiety disorder. While this was confirmed, social anxiety disorder
was also one of the three most common comorbid mental disorders.
Except for depression, analyses indicated the need for more adequately
powered studies and estimates adjusted for publication bias partially
differed substantially from the unadjusted estimates, particularly for
other anxiety disorders. Although emetophobia can often be mis-
diagnosed as an eating disorder when the fear of vomiting results in
restricted food intake (Russ & Christie, 2023; Veale et al., 2012), prev-
alence of comorbid eating disorders was relatively low. That is, once a
person has been correctly diagnosed with emetophobia, it is quite un-
common that this person additionally meets the diagnostic criteria for an
eating disorder. This may partially be due to the fact that—while
emetophobia may be misclassified as anorexia nervosa or avoidan-
t/restrictive food intake disorder—behaviors involved in other eating
disorders are incompatible with emetophobic fears (e.g., self-induced
vomiting such as in persons with bulimia nervosa or feeling nauseous
after binge eating such as in persons with binge eating disorder).

Caution should be exercised when interpreting the absolute numbers
of the pooled effects. Specifically, some studies that were included in
these analyses used structured clinical interviews but others used self-
report questionnaires. For example, the Psychiatric Diagnostic
Screening Questionnaire was used in the study by van Hout and Bouman
(2012) and this study produced the highest comorbidity rates for almost
all analyses, in which it was included (Fig. 6) and was also identified as
outlier in some of the analyses. Thus, it may be that rates of comorbid
mental disorders tended to be overestimated by studies that did not
employ a structured clinical interview.

4.6. Point prevalence

We expected that point prevalence of emetophobia would be be-
tween 1 % and 10 % in unselected samples, which was confirmed with a
pooled estimate of 5 %. When excluding the study by Becker et al.
(2007), the pooled estimate was 9 % and adjusting for publication bias
partially yielded even higher prevalence rates. However, the study by
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A Study N n Social anxiety disorder % 95% CI
Riddle-Walker et al. (2016—wait list group) 12 OFE———— 0.00 [0.00; 0.26]
Veale et al. (2015) 83 4 B 0.05 [0.01;0.12]
Boschen et al. (2013—emetophobia sample) 70 4 +— 0.06 [0.02; 0.14]
Sykes et al. (2015) 64 5 = 0.08 [0.03;0.17)
Riddle-Walker et al. (2016—CBT group) 12 1= 0.08 [0.00; 0.38]
van Hout & Bouman (2012—community sample) 15 2 0.13 [0.02; 0.40]
Price et al. (2012) 34 7 — 0.21 [0.09; 0.38]
Lipsitz et al. (2001) 56 12 @ —=— 0.21 [0.12; 0.34]
Bohne et al. (2006) 267 110 - 0.41 [0.35; 0.47]
Davidsdottir et al. (2025) 5 3 %= 060 [0.15;0.95)
van Hout & Bouman (2012—internet sample) 19 12 — 0.63 [0.38; 0.84]
Random effects model 637 e 0.16 [0.07; 0.32]
Prediction interval — [0.01; 0.75]

T T 1T 1
0 02 04 06 08
Cc
Study N n Generalized Anxiety Disorder % 95% CI
Davidsdottir et al. (2025) 5 0 0.00 [0.00; 0.52]
Riddle-Walker et al. (2016—CBT group) 12 Of——F— 0.00 [0.00; 0.26]
Riddle-Walker et al. (2016—wait list group) 12 1 —=+— 0.08 [0.00; 0.38]
Boschen et al. (2013—emetophobia sample) 70 8 —=—— 0.11 [0.05; 0.21]
Sykes et al. (2015) 64 18 — 0.28 [0.18; 0.41]
Price et al. (2012) 34 11 — 0.32 [0.17; 0.51]
Random effects model 197 ———— 0.15 [0.05; 0.36]
Prediction interval —_— [0.02; 0.60]
—r T T T T 1
0 01 02 03 04 05 06
E
Study N n Panic disorder % 95% CI
Davidsdottir et al. (2025) 5 0F— 0.00 [0.00; 0.52]
Veale et al. (2015) 83 10— 0.01 [0.00;0.07]
Boschen et al. (2013—emetophobia sample) 70 4 = 0.06 [0.02;0.14]
Riddle-Walker et al. (2016—CBT group) 12 1 —— 0.08 [0.00; 0.38]
Sykes et al. (2015) 64 8§ —— 0.12 [0.06; 0.23]
van Hout & Bouman (2012—community sample) 15 3 ——————— 0.20 [0.04;0.48]
Riddle-Walker et al. (2016—wait list group) 12 3 —F——— 0.25 [0.05; 0.57]
van Hout & Bouman (2012—internet sample) 19 10 — = 0.53 [0.29; 0.76]
Random effects model 280 T 0.11 [0.03; 0.28]
Prediction interval ——————————— [0.01; 0.72]
T T T 1 1T 711
0 0.102030405060.7
G
Study N n Agoraphobia % 95% ClI
Davidsdottir et al. (2025) 5 0l 0.00 [0.00; 0.52]
Veale et al. (2015) 83 10 0.01 [0.00; 0.07]
Boschen et al. (2013—emetophobia sample) 70 2 B 0.03 [0.00; 0.10]
Price et al. (2012) 34 2 =— 0.06 [0.01;0.20]
Riddle-Walker et al. (2016—CBT group) 12 18— 0.08 [0.00; 0.38]
Riddle-Walker et al. (2016—wait list group) 12 18— 0.08 [0.00; 0.38]
van Hout & Bouman (2012—community sample) 15 3 ———— 0.20 [0.04; 0.48]
van Hout & Bouman (2012—internet sample) 19 16 — = 0.84 [0.60; 0.97]
Random effects model 250 < 0.08 [0.01; 0.33]
Prediction interval [0.00; 0.90]
(CRNE T N
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B Study N n Depression % 95% CI
Veale et al. (2015) 83 6 = 0.07 [0.03;0.15]
Sykes et al. (2015) 64 5 = 0.08 [0.03;0.17]
Riddle-Walker et al. (2016—wait list group) 12 11— 0.08 [0.00; 0.38]
Bohne et al. (2006) 267 28 0.10 [0.07;0.15]
Boschen et al. (2013—emetophobia sample) 70 8 —=— 0.1 [0.05;0.21]
van Hout & Bouman (2012—community sample) 15 2 —=———— 0.13 [0.02; 0.40]
Price et al. (2012) 34 5 —H=— 0.15 [0.05;0.31]
Riddle-Walker et al. (2016—CBT group) 12 2 —F—— 0.17 [0.02; 0.48]
van Hout & Bouman (2012—internet sample) 19 4 —F—— 0.21 [0.06; 0.46]
Ahlen et al. (2015) 23 5 — 0.22 [0.07; 0.44]
Davidsdottir et al. (2025) 5 2 —¢ 0.40 [0.05; 0.85]
Lipsitz et al. (2001) 56 26 —&— 0.46 [0.33; 0.60]
Random effects model 660 - 0.15 [0.09; 0.23]
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Riddle-Walker et al. (2016—wait list group) 12 1 — 0.08 [0.00; 0.38]
Boschen et al. (2013—emetophobia sample) 70 6 —Ai— 0.09 [0.03;0.18]
Veale et al. (2015) 8310 —m— 0.12 [0.06; 0.21]
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Price et al. (2012) 345 — 0.15 [0.05; 0.31]
van Hout & Bouman (2012—internet sample) 195 ——+— 0.26 [0.09; 0.51]
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Hoéller et al. (2013) 131 4 0.03 [0.01;0.08]
Bohne et al. (2006) 267 10 0.04 [0.02; 0.07]
Davidson et al. (2008) 51 4 —&—— 0.08 [0.02;0.19]
Meule et al. (2024) 70 15 — 0.21 [0.13;0.33]
Random effects model 602 < 0.06 [0.02; 0.16]
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1 1 1
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Fig. 6. Forest plots for the meta-analyses on comorbid mental disorders, that is, the proportions of persons with emetophobia having comorbid (A) social anxiety
disorder, (B) depression, (C) generalized anxiety disorder, (D) obsessive-compulsive disorder, (E) panic disorder, (F) illness anxiety disorder, (G) agoraphobia, and
(H) eating disorders. The vertical lines in the grey squares indicate the point estimate of the effect size for each study and size of the squares is proportional to the
study’s weight. The horizontal black lines represent the 95 % confidence intervals of the point estimate of the effect size for each study. The center of the grey
diamond indicates the pooled effect estimate and the width of the diamond represents its 95 % confidence interval. The red line represents the 95 % prediction

interval, which reflects the expected range of effects in future similar studies.

Becker et al. (2007) was the only one based on a sample representative
of German women and using a structured clinical interview, yielding a
point prevalence of 0.15 %. All other studies included in this analysis
used the cut-off score of the SPOVI, except the study by van Hout and
Bouman (2012), which used affirmative responses to the question “At
present are you afraid to vomit (e.g. vomit yourself or see other people
vomit)?” Thus, these studies likely overestimate the point prevalence of
emetophobia. Moreover, the prevalence reported by Yoneda et al.
(2024) based on the Japanese version of the SPOVI was exceptionally
high (21 %), indicating either selection bias when recruiting partici-
pants or substantial cultural differences in the measurement of emeto-
phobic symptomatology.

While the findings by Becker et al. (2007) are limited to a sample of
women in Germany, we would speculate that this study still provides the
most precise estimate of the prevalence of emetophobia. The SPOVI is a
psychometrically sound measure and the suggested cut-off score by
Veale, Ellison, et al. (2013) discriminated between persons with and

10

without emetophobia with high sensitivity (i.e., the probability of a
positive test result given the presence of emetophobia) and high speci-
ficity (i.e., the probability of a negative test result given the absence of
emetophobia). However, even when a test has high sensitivity and
specificity, it can still have a low positive predictive value (i.e., the
probability of the presence of emetophobia given a positive test result;
Molinaro, 2015). No study has yet reported the positive predictive value
of the SPOVI’s cut-off score but if it is low, this would mean that there
are quite a few persons who score above 10 but still do not have emet-
ophobia, which would then lead to an overestimation of the prevalence
of emetophobia in epidemiological studies. Yet, although we explicitly
excluded studies from the analysis in which selection bias was very
likely and which, therefore, could have led to an overestimation of
prevalence, we cannot confidently rule out the possibility that the
studies included in the analysis were also subject to selection bias.
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Table 3
Estimates for between-study heterogeneity, outliers, influential studies, and publication bias of the meta-analyses on comorbid mental disorders.
k=5-12 Social Depression Generalized Obsessive—compulsive Panic Illness Agoraphobia Eating
anxiety anxiety disorder  disorder disorder anxiety disorders
disorder disorder
Between-study heterogeneity
T2 1.39 0.43 0.49 0.12 1.42 0.61 3.43 0.68
I? [95 % CI] 87.0 % 77.9 % 43.7 % [0.0 %, 25.6 % [0.0 %, 64.1 %] 75.9 % 42.9 % 84.7 % 86.1 %
[78.6 %, [61.8 %, 77.7 %] [51.8 %, [0.0 %, [71.6 %, [69.5 %,
92.1 %] 87.2 %] 88.0 %] 77.4 %] 91.7 %] 93.6 %]
Prediction interval [0.01, 0.75] [0.04, 0.45] [0.02, 0.60] [0.05, 0.26] [0.01, 0.72] [0.01, 0.50] [0.001, 0.91] [0.01, 0.44]
Outlier analysis
k studies removed 2 1 0 0 1 0 1 0
Adjusted estimate 0.11 [0.06, 0.11 [0.09, — — 0.08 [0.03, — 0.05 [0.02, —
[95 % CI] 0.20] 0.15] 0.19] 0.12]
Leave-one-out analysis
Adjusted estimate 0.13,0.18 0.11, 0.16 0.11, 0.19 0.11, 0.13 0.08, 0.15 0.07,0.14 0.05, 0.11 0.04, 0.07
(lowest, highest)
Trim-and-fill analysis
k studies added 4 1 3 2 3 3 3 2
Adjusted estimate 0.34 [0.15, 0.17 [0.11, 0.23 [0.13, 0.15 [0.10, 0.22] 0.23 [0.09, 0.16 [0.07, 0.29 [0.06, 0.09 [0.03,
[95 % CI] 0.59] 0.25] 0.38] 0.49] 0.34] 0.70] 0.24]
Limit meta-analysis
Adjusted estimate 0.23 [0.10, 0.16 [0.08, 0.26 [0.14, 0.18 [0.11, 0.29] 0.23 [0.07, 0.26 [0.10, 0.26 [0.03, 0.14 [0.03,
[95 % CI] 0.46] 0.29] 0.44] 0.54] 0.53] 0.83] 0.43]
Copas selection model analysis
Adjusted estimate 0.18 [0.10, 0.16 [0.11, 0.21 [0.13, 0.14 [0.10, 0.19] 0.13 [0.06, 0.13 [0.09, 0.11 [0.03, 0.06 [0.03,
[95 % CI] 0.31] 0.23] 0.34] 0.27] 0.20] 0.30] 0.13]
PET-PEESE
Test of publication p=.045 p=.974 p=.180 p=.362 p=.414 p=.259 p=.255 p=.325
bias
Adjusted estimate 0.47 [0.30, 0.16 [0.06, 0.35[0.17, 0.20 [0.09, 0.37] 0.33 [0.05, 0.26 [0.08, 0.84 [0.02, 0.31 [0.02,
[95 % CI] (PET 0.64] 0.37] 0.57] 0.83] 0.59] 0.99] 0.89]
model)
Adjusted estimate 0.36 [0.24, 0.16 [0.09, 0.25 [0.16, 0.16 [0.11, 0.23] 0.22 [0.08, 0.17 [0.09, 0.38 [0.04, 0.15 [0.03,
[95 % CI] (PEESE 0.50] 0.27] 0.38] 0.49] 0.32] 0.91] 0.45]
model)
WAAP-WLS
k studies 1 8 3 6 3 3 0 5
adequately
powered
Adjusted estimate 0.31 [0.21, 0.16 [0.10, 0.22 [0.14, 0.14 [0.10, 0.19] 0.16 [0.08, 0.13 [0.08, 0.15 [0.04, 0.08 [0.03,
[95 % CI] (WLS 0.44] 0.24] 0.32] 0.31] 0.22] 0.43] 0.18]
model)
Adjusted estimate — 0.16 [0.09, 0.24 [0.13, 0.15 [0.11, 0.22] 0.18 [0.04, 0.16 [0.10, — 0.08 [0.03,
[95 % CI] (WAAP 0.26] 0.39] 0.51] 0.24] 0.18]

model)

Notes. The confidence interval for T2 cannot be estimated for proportions. The limit meta-analysis method cannot handle data from generalized linear mixed models,
which is why the adjusted estimates are based on the inverse variance method.

Study N n Point prevalence % 95% ClI
Becker et al. (2007—full sample) 2064 3 0.00 [0.00; 0.00]
Wu et al. (2015—full sample) 436 21 = 0.05 [0.03; 0.07]
Wu et al. (2017) 305 23 0.08 [0.05; 0.11]
Maack et al. (2018) 1578 134 | 0.08 [0.07;0.10]
van Hout & Bouman (2012—control sample) 171 15 i=— 0.09 [0.05; 0.14]
Petell et al. (2022) 186 17 = 0.09 [0.05; 0.14]
Yoneda et al. (2024—full sample) 220 47 . 0.21 [0.16; 0.27]
Random effects model 4960 C> 0.05 [0.01; 0.18]

Prediction interval

[0.00; 0.72]

[ I I I I I |
0.1 0.2 0.3 04 0.5 0.6 0.7

Fig. 7. Forest plot for the meta-analysis on the point prevalence of emetophobia in unselected samples. The vertical lines in the grey squares indicate the point
estimate of the effect size for each study and size of the squares is proportional to the study’s weight. The horizontal black lines represent the 95 % confidence
intervals of the point estimate of the effect size for each study (the lines are displayed in white if they do not exceed the squares). The center of the grey diamond
indicates the pooled effect estimate and the width of the diamond represents its 95 % confidence interval. The red line represents the 95 % prediction interval, which
reflects the expected range of effects in future similar studies.
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A Correlation with
Study n disgust propensity r 95% Cl Weight
Yoneda et al. (2024—full sample) 206 TR 0.10 [-0.04; 0.23] 11.0%
Petell (2019—full sample) 184 TEE 0.12 [-0.03; 0.26] 10.9%
Zhao (2014) 193 - 0.15 [0.01;0.29] 11.0%
Price et al. (2012) 36 T 0.29 [-0.04;0.56] 8.2%
Boschen et al. (2013—control sample) 90 — . 0.30 [0.10;0.48] 10.1%
Boschen et al. (2013—emetophobia sample) 95 — - 0.34 [0.15;0.51] 10.2%
Pearson (2010) 60 = 055 [0.34,0.71] 9.4%
Verwoerd et al. (2016) 144 i—— 0.56 [0.44;0.66] 10.7%
Jénsson (2022) 29 -—~— 0.64 [0.36;0.82] 7.6%
van Overveld et al. (2008—full sample) 172 i == 070 [0.61,0.77] 10.9%
Random effects model = 0.39 [ 0.21; 0.55] 100.0%
Prediction interval : | [-0.21; 0.78]
-0.5 0 0.5
B Study n Correlation with anxiety r 95% Cl Weight
Yoneda et al. (2024—full sample) 206 —=a 0.18 [0.04;0.31] 8.2%
Wu et al. (2017) 245 —a 0.19 [0.07;0.31] 8.4%
Petell et al. (2022) 186 —a— 0.20 [0.06;0.33] 8.1%
Boschen et al. (2013—control sample) 90 — 0.27 [0.07;0.45] 6.7%
Hennemann et al. (2025—outpatient sample) 463 L H 0.29 [0.20;0.37] 9.1%
Uziel et al. (2024) 164 —aa 0.29 [0.14,042] 7.9%
Maack et al. (2018) 1578 0.31 [0.26;0.35] 9.6%
Zhao (2014) 193 —a.— 0.36 [0.23;0.48] 8.1%
Ahlen et al. (2015) 23 —=+—— 047 [0.07;0.74] 3.2%
Wou et al. (2015—full sample) 436 ) 0.50 [0.43;0.57] 9.0%
Hennemann et al. (2025—community sample) 441 | . 0.54 [0.47;0.60] 9.0%
Boschen et al. (2013—emetophobia sample) 95 i—=+— 0.55 [0.39;0.68] 6.8%
Pearson (2010) 60 —+— 0.62 [0.43;0.76] 5.7%
Random effects model < 0.37 [0.27; 0.45] 100.0%
Prediction interval — — [0.03; 0.63]
-0.6-04-02 0 0.2 04 0.6
C
Study n  Correlation with depression r 95% Cl Weight
Ahlen et al. (2015) 23 -0.18 [-0.55; 0.25] 2.4%
Yoneda et al. (2024—full sample) 222 T 0.09 [-0.04; 0.22] 10.2%
Maack et al. (2018) 1578 L H 0.18 [0.13; 0.23] 14.4%
Boschen et al. (2013—control sample) 90 ) 0.19 [-0.02;0.38] 6.8%
Hennemann et al. (2025—outpatient sample) 463 - 0.22 [0.13;0.31] 12.4%
Wu et al. (2015—full sample) 436 —aa— 0.25 [0.16; 0.34] 12.3%
Zhao (2014) 193 —a— 0.25 [0.11;0.38] 9.7%
Petell & Bilsky (in press) 508 i 0.31 [0.23;0.39] 12.6%
Hennemann et al. (2025—community sample) 441 e 0.38 [0.30;0.46] 12.3%
Boschen et al. (2013—emetophobia sample) 95 i—=+— 047 [0.30;061] 7.0%
Random effects model <> 0.25 [ 0.16; 0.34] 100.0%
Prediction interval | : : T | [ 0.02; 0.45]
-06 -04 -02 0 02 04 06

Fig. 8. Forest plots for the meta-analyses on the relationships of emetophobic symptomatology and (A) disgust propensity, (B) anxiety, and (C) depressive symptoms.
The vertical lines in the grey squares indicate the point estimate of the effect size for each study and size of the squares is proportional to the study’s weight. The
horizontal black lines represent the 95 % confidence intervals of the point estimate of the effect size for each study (the lines are displayed in white if they do not
exceed the squares). The center of the grey diamond indicates the pooled effect estimate and the width of the diamond represents its 95 % confidence interval. The
red line represents the 95 % prediction interval, which reflects the expected range of effects in future similar studies.
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Table 4

Estimates for between-study heterogeneity, outliers, influential studies, and
publication bias of the meta-analyses on correlations with disgust propensity,
anxiety, and depression.

k=10-13 Disgust Anxiety Depression
propensity
Between-study heterogeneity
72 [95 % CI] 0.07 [0.03, 0.02 [0.01, 0.01 [0.003,
0.25] 0.08] 0.09]
I? [95 % CI] 90.5 % 84.8 % 74.6 %
[84.7 %, [75.5 %, [52.6 %,
94.1 %] 90.5 %] 86.4 %]
Prediction interval [- 0.22, 0.78] [0.03, 0.63] [0.02, 0.45]
Outlier analysis
k studies removed 1 1 0
Adjusted estimate 0.34 [0.16, 0.34 [0.25, —
[95 % CI] 0.49] 0.44]
Leave-one-out analysis
Adjusted estimate 0.35, 0.45 0.36, 0.40 0.23, 0.27
(lowest, highest)
Trim-and-fill analysis
k studies added 5 1 0
Adjusted estimate 0.17 [- 0.08, 0.35 [0.24, —
[95 % CI] 0.39] 0.44]
Limit meta-analysis
Adjusted estimate 0.29 [0.01, 0.33 [0.20, 0.28 [0.19,
[95 % CI] 0.53] 0.44] 0.37]
Copas selection model analysis
Adjusted estimate 0.41 [0.24, 0.38 [0.29, 0.25 [0.19,
[95 % CI] 0.58] 0.471] 0.32]
PET-PEESE
Test of publication p=.432 p = .646 p=.745
bias
Adjusted estimate 0.11 [— 0.45, 0.31 [0.16, 0.21 [0.08,
[95 % CI] (PET 0.56] 0.43] 0.33]
model)
Adjusted estimate 0.26 [— 0.03, 0.33 [0.24, 0.24 [0.17,
[95 % CI] (PEESE 0.48] 0.40] 0.30]
model)
WAAP-WLS
k studies adequately 7 11 7
powered
Adjusted estimate 0.35 [0.18, 0.35 [0.28, 0.24 [0.18,
[95 % CI] (WLS 0.50] 0.42] 0.29]
model)
Adjusted estimate 0.33 [0.12, 0.35 [0.27, 0.23 [0.17,
[95 % CI] (WAAP 0.52] 0.42] 0.29]

model)

4.7. Correlations with disgust propensity, anxiety, and depression

We hypothesized that higher emetophobic symptomatology would
relate to higher disgust propensity, anxiety, and depression with small
effect sizes. This was partially confirmed as higher emetophobic symp-
tomatology moderately related to higher disgust propensity and anxiety
and weakly related to higher depression scores. Relationships with
anxiety and depression were larger in samples with a higher percentage
of females. These findings dovetail results mentioned above, indicating
other anxiety disorders and depression as the most common comorbid
mental disorders in persons with emetophobia. Thus, it seems that
persons with emetophobia do not only fear vomiting specifically but
tend to be anxious more generally. Moreover, results also show that
persons with emetophobia seem to have a general tendency to be easily
disgusted, which appears to contribute to the development and main-
tenance of emetophobic symptomatology (Verwoerd et al., 2016).

4.8. Limitations and future directions

Interpretation of the current findings is limited by the small number
of available studies results of which were partially influenced by pub-
lication bias. Of note, although emetophobia usually begins in child-
hood, there are virtually no studies in children. The observed early onset
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and predominance in women highlight the need for longitudinal studies
that explore risk factors and trajectories beginning in childhood and
adolescence. Understanding how emetophobia emerges and evolves
over time could be critical for early identification and intervention.

To gain more precise estimates of the prevalence of emetophobia as
well as comorbidity rates, more studies with representative samples
using structured clinical interviews are urgently needed. Moreover, the
substantial comorbidity with anxiety and affective disorders, along with
the consistent associations with disgust propensity and generalized
anxiety, suggests that transdiagnostic processes—such as intolerance of
uncertainty or emotion regulation difficulties—may be particularly
relevant to the maintenance of emetophobia. Future research should
investigate these mechanisms more directly, ideally using experimental
or longitudinal designs.

Finally, while these meta-analyses examined key characteristics that
describe person with emetophobia, it was not feasible to meta-analyze
effectiveness of different treatment approaches as there is only a hand-
ful of treatment-related studies yet (Ahlen et al., 2015; Davidsdottir
et al., 2025; Keyes et al., 2020; Meule et al., 2025; Riddle-Walker et al.,
2016; Kelly & Allen, 2014). Thus, well-powered randomized controlled
trials or experimental single-session designs to investigate the effec-
tiveness of current treatments for emetophobia in general and to
dismantle effectiveness of specific treatment elements would be desir-
able future avenues.

4.9. Conclusion

This meta-analysis is the first to quantify that most adults with
emetophobia are in early adulthood but the disorder started in child-
hood, almost all are women, the primary locus of fear is vomiting one-
self, the most common comorbid mental disorders are other anxiety and
affective disorders, and higher emetophobic symptomatology relates to
a more general tendency to be easily disgusted and to be anxious.
Studies based on representative samples to obtain reliable estimates on
the prevalence of emetophobia are needed.
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