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Abstract

Objective: Body dysmorphic disorder (BDD) is an underdiagnosed condition among the general population with significant
associated morbidity and mortality. Symptoms of BDD include worrying excessively about a particular part of the body,
repeatedly checking oneself in the mirror and attempting to cover up particular areas of the body.

Aim: To determine the prevalence of BDD within the global population. To perform a further subgroup analysis to identify
groups that have a higher prevalence than the general population. To assess the modalities of diagnosis BDD and its relative
abundance.

Methods: A systematic review using the PubMed database using the search criteria ‘BDD’ or ‘body dysmorphic disorder’ and
‘prevalence’ or ‘incidence’ from 1 January 1990 to 1 January 2020. 591studies were found, 81 of which were eligible and included
in the study. Prevalence was calculated for the global population and subgroups, student, dermatology, surgical and psychiatric
patients.

Results: The ranges of prevalence within studies were as follows; within the general population, the prevalence of BDD ranged
from 0.5-3.2% (n=8). It was 1.3-5.8% (n=8) in student cohorts, 4.9- 21.1% (n=12) in general dermatology cohorts, 1.3%-5.8%
(n=8) in a student population, 0-54.3% (28) in psychiatric cohorts and 2.9- 57% (n=15) in cosmetic surgery cohorts.

Conclusion: Studies found had low heterogenicity. However, there was variation in diagnostic criteria and methods of data
collection. This study shows that a significant number of people suffer from BDD. Due to the fact that people with BDD often
don’t seek help, this number is likely an underestimation. This study identified subgroups of the population that have a higher
prevalence of BDD. Targeted screening of individuals in high-risk cohorts, as well as further clinician education, may be of
benefit to help aid early recognition and diagnosis. Additionally, structured clinical interviews for DSM (the Diagnostic and
Statistical Manual of Mental Disorders), also known as SCID, were the most common and appear to be more effective than
normal interviews at identifying individuals with BDD.
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INTRODUCTION

temperament (while no personality type is exempt from
BDD, a shy, anxious or perfectionist personality may

Body dysmorphic disorder (BDD) is described as a “a
mental health condition where a person spends a lot of time
worrying about flaws in their appearance. These flaws are
often unnoticeable to others” (NHS, 2020). Symptoms of
BDD include worrying excessively about a particular part
of the body, repeatedly checking oneself in the mirror and
attempting to cover up particular areas of the body (NHS,
2020).

The average age of onset of BDD is 16.9 years old (Altamura
et al,, 2001). The aetiology includes a number of factors
including genetics (Monzani et al, 2014), individual

predispose people to develop BDD as described by Veale.
BDD may begin as a feeling of shame towards your body and
further progress. There is a strong association between BDD
and a history of physical or sexual abuse as a child (Veale,
2004).

Phillips et al.,, (2012) found that in a sample of 68 individuals
with BDD, 72% had poor or absent insight into their
condition, which is a substantial reason why many sufferers
fail to seek help. Furthermore, many patients who seek
advice from physicians and are diagnosed with physical
conditions go on to receive medical and cosmetic treatments
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(Phillips et al., 2001). Up to 76% of the BDD population
seeks non-psychiatric treatment and 66% end up receiving
it. (Phillips et al., 2001). Unfortunately, very few patients who
undergo surgical treatments report an improvement in their
symptoms. (Crerand et al.,, 2005).

BDD is commonly treated with either cognitive behavioural
therapy (CBT) or selective serotonin reuptake inhibitors
(SSRIs) as described in a review article about to BDD
treatment (Phillips and Hollander, 2008). In order to
determine the exact service provision within different
populations, it is important to establish the prevalence of
BDD within the given sample. Identifying risk factors for
BDD and increasing awareness may also help ensure the
detection of individuals who require these services.

There are variations in the diagnostic criteria for BDD, as
the DSM-V requires an individual to demonstrate repetitive
behaviours in order to receive a diagnosis of BDD. The
addition of repetitive behaviours into the DSM criteria is
important given that not every individual with BDD reports
these compulsive behaviours (94% do at any one time
although 99% do throughout their lifetime). The difference
between the DSM-IV and DSM-V criteria is therefore likely
to impact upon the prevalence of BDD within population
samples.

Furthermore, a wide variety of prevalence have been seen
across a range of cohorts. Compiling this information
can help identify similarities and differences between
different cohorts of individuals, as well as spot trends over
time. Therefore, developing a greater understanding of
the prevalence of BDD within cohorts could help improve
service provisions and identify individuals at high risk of
BDD within the community.

A diagnosis is the first step for patients to understand their
BDD. Being diagnosed may prevent people from seeking
medical or surgical treatments that dont address the
underlying cause. BDD very rarely gets better on its own and
may get worse over time. Left untreated it can lead to suicidal
thoughts and even actions. However, with a diagnosis, there
are several successful treatments options. Phycological or
pharmacological managements have both shown benefits.
Due to the fact that treatments are available, any negative
effects, including suicide, that are caused by BDD can be seen
as preventable. This study aims to evaluate the prevalence of
BDD in order to further assess the burden of disease in the
global population. It also seeks to identify subgroups that
have a higher prevalence to show populations that should
be screened for potential BDD or where additional support
would be beneficial.

METHODS

This study was a systematic review of the prevalence of BDD
identified within the PubMed database according to the 2009
PRISMA checKklist, which is a minimum set of items required
for a systematic review (PRISMA, 2015). Prevalence was
calculated for the general population as well as the following
subgroups: students, dermatologic, psychiatric and surgical
patients. Modality of diagnosis was also noted.

The primary outcome was the prevalence of BDD in the
general global population. With secondary outcomes
being the prevalence in subgroups. There was no protocol
registration information or registration number required.

Search strategy

The search was conducted from 1 January 2020. Papers were
searched in MEDLINE (PubMed) by the author using the
following search terms: (incidence) OR (prevalence) and
(BDD) OR (body dysmorphic disorder) in full text. There
were no search limits. The references of papers found will be
searched for additional papers.

The reason these search terms were selected was that we
wanted to include the abbreviation and the term ‘body
dysmorphic disorder’ to encompass a larger number of
papers. The study searched for incidence in order to identify
the number of new BDD cases and compare this to the
prevalence, however, unfortunately, we did not find any
papers that specifically observed incidence.

Data collection

All the abstracts of these articles were read. If illegible, papers
were excluded. The rest were fully read and all those which
adhered to the eligibility criteria were included in the study.

The primary outcome was prevalence; however, ‘incidence’
was chosen as well as prevalence in order to compare the
incidence of one point in time to the prevalence. No papers
were found reporting incidence, so a comparison was
unmanageable.

Prevalence ranges were calculated by the minimum and
maximum values found among all eligible papers. No
further analysis was performed. The range of prevalence
was used as a comparison between the different cohorts
and conclusions drawn were based on the assessment of
the differences in prevalence rather than from statistical
analysis.
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All studies that looked at which areas of the body were
most commonly affected by BDD were evaluated. The top
three most commonly affected body parts were selected as
this was felt to be a sufficient number to provide a variety
of body parts if all the available samples were selected.

Inclusion and exclusion criteria

The inclusion criteria was as follows: accessibility to the
full paper and primary research. Systematic reviews and
metanalysis were excluded. Papers published before 1990
were excluded. All study designs were included except
review papers and case reports. Due to the primary outcome
of prevalence, papers with and without control groups were
included. Due to the fact that the average age of onset of
BDD is 16.9 years, all ages were included. Studies with no
available paper in the English language were excluded.

Risk of bias
The study adhered to predefined objectives and eligibility
criteria that were unambiguous in an effort to decrease

selection bias. For each study found, all references were
searched for additional papers to reduce the chance of

m PRISMA 2009 flow diagram

missing eligible papers. The study only contains published
papers and so there is a risk of publication bias. The
Cochrane Bias Risk Assessment tool was used to assess
bias in each paper.

RESULTS
The paper selection process is described in Figure 1.

586 abstracts were obtained using the search with either
‘BDD’ or ‘body dysmorphic disorder’ and ‘prevalence’
or ‘incidence’. Five other papers were also found from
looking through the references of relevant BDD papers,
which demonstrated the prevalence of BDD within sample
cohorts. This made a total of 591 papers.

All abstracts which made reference to the prevalence of
BDD were included - 105 of the abstracts made reference
to the prevalence of BDD. The other 486 were therefore
discarded. The 105 remaining papers were read, and 24
were discarded because they did not fulfil the eligibility
criteria (a prevalence of BDD within a specific cohort e.g.
students or dermatological patients). This left a total of 81
papers for review, illustrated in Table 1.

Records identified through
database searching

Additional records identified
through other sources

(n=586) (n=5)
Records screened R Records excluded
(n=591) i (n=486)
A
Full-text articles assessed Full-text articles excluded,
for eligaibility > with reasons
(n=105) (n=24)

\ 4

(n=81)

Studies included in
qualitative synthesis

Figure 1: The PRISMA diagram describing the process for identification and selection of BDD papers.
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Table 1: This table shows all 81 papers in the systematic review.

Random vs Non
Author Country and Year | Cohort Prevalence of BDD Comparator Group Random
Sampling
Ahamed et al. Saudi Arabia, 2016 365 female medical 4.40% None Non-randomly
students selected
114 people with Random
Akinboro et al. Nigeria, 2019 dermatological 36.00% None )
iti selection
conditions
306 patients in Non-randoml
Alavi et al. Iran, 2011 cosmetic surgery 24.50% None ¥
L selected
clinics
497 patients in a
AlShahwan, . . . o Non-Randomly
Mohammed Saudi Arabia, 2020 S[eirr]rizatology outpatient | 14.1% None Selected
118 BDD or sBDD o Yes (patients Non-randomly
Altamura et al. Italy, 2001 patients (+control 360) 6.30% without BDD) selected
207 participants Non-randoml
Bjornsson et al. USA, 2016 receiving behavourial 7.2% None ¥
selected
treatment
Blashill AJ et al. USA, 2016 74 female indoor 39.00% None Non-randomly
tanners selected
Bohne A et al. Germany, 2002b 133 college students 5.30% None Non-randomly
selected
PYRTINTIY!
. 25 depressed female 44% Iclinical sa_njple] ves [healthy Non-randomly
Borda et al. Argentina, 2011 47.00% [non-clinical controls without
students (+85 control) . selected
sample) depression)
Bowe et al. USA, 2007 128 acne patients 14.1%- 21.1% None Non-randomly
selected
Brakoulias et al. Australia, 2011 77 OCD patients 3.80% None Non-randomly
selected
Brignardello- Australia 2019 213 dental patients 4.00% None Non-randomly
Petersen selected
Brohede S et al. Sweden, 2017 425 female . 4.90% None Non-randomly
dermatology patients selected
Brohede S et al. Sweden, 2015 2891 female 2.10% None Random
population sample selection
H 0, 0,
Buhlmann U et al. Germany, 2010 2,510 population 1.8% (2.0% for females None Randolm
sample and 1.5% for males) selection
Campagna JD, USA, 2016 72.2. male entry-level 13.00% None Non-randomly
Bowsher B military personnel selected
Campagna JD, USA, 2016 37‘8‘ female entry-level 21.70% None Non-randomly
Bowsher B military personnel selected
Cansever A et al. Turkey, 2003 420 female college 4.80% None Non-randomly
students selected
Castle DJ et al. Australia, 2004 137 patients attending | ) qq, None Non-randomly
cosmetic surgery clinic selected
CereaSetal. Italy, 2018a 615 population sample | 1.63% None Non-randomly
selected
61 female anorexia Non-randomly
CereaSetal. Italy, 2018b 26.23% Healthy controls
nervosa selected
99 patients from Non-randoml
Collins B et al. USA, 2014 maxillofacial surgery 13.00% None Y
L selected
clinic
300 dermatology
patients (150 cosmetic 14.0% cosmetic, 6.7% Non dermatological Non-randoml
Conrado LA et al. Brazil, 2010 and 150 general general dermatology, atients 9 celected y
dermatology) +50 2.0% control P
control
Conroy M et al. USA, 2008 100 adult psychiatry 11.00% None Non-randomly
inpatients selected
Costa CDL et al. Brazil, 2012 901 OCD patients 12.10% None Non-randomly
selected
. ) 90 cosmetic surgery Non-randomly
de Brito MJ et al. Belgium, 2016a K 57.00% None
patients selected
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Continued Table 1: This table shows all 81 papers in the systematic review.

Author

Country and Year

Cohort

Prevalence of BDD

Comparator Group

Random vs Non
Random
Sampling

300 patients

57% (abdominoplasty),

Non-randomly

de Brito MJ et al. Brazil, 2016b undergoing cosmetic 52% (rhinoplasty), 42% None
. selected
surgery (rhytidectomy)
170(+878 C) patients
De Jongh A et al. The Netherlands, from cosmetic dental 4.20% Yes Non-randomly
2009 - selected
clinics
. 0, 1
234 outpatient SCID: 13.1% [cosmet|c],
cosmetic and 1.8% (reconstructive) Non-randoml
Dey JK et al. USA, 2015 ) BDDQ: 19.7% (cosmetic) | None ¥
reconstructive surgery selected
and 3.6%
sample .
[reconstructive)
Dingemans AE et al. Netherlands, 2012 158. eating disorder 45% None Non-randomly
patients selected
Dlagnikova A, van . o Random
Niekerk RL South Africa, 2015 395 students 5.10% None Selection
Dyl J et al. USA, 2006 208 adolescent 6.70% None Non-randomly
psychiatric inpatients selected
Faravelli C et al. ltaly, 1997 673 Population Sample | 0.70% None Random
selection
Fathololoomi etal. | Pakistan, 2013 130 patients seeking | 34 5o, None Non-randomly
rhinoplasty selected
166 psychiatric
patients attending
Fontenelle LF et al. Brazil, 2006 obsessm-ns, 12% None Non-randomly
compulsions and selected
impulsions
programme
2,066 (2002) then 2508 Random
Gieler T et al. Germany, 2016 (2013) population 0.5% then 1% None :
selection
sample
Grant JE et al. USA, 2001 122 Psychiatric 13.10% None Non-randomly
inpatients selected
Grant JE et al. USA, 2002 41 anorexic patients 39% None Non-randomly
selected
Grant JE et al. USA, 2019 3,459 college students | 1.70% None Random
selection
40 (+70 control)
Hepburn S, UK, 2006 orthodontic patients 7.50% Yes - members of Non-randomly
Cunningham S. the general public selected
and control group
198 +198 control (total Non-randomt
Hsu C et al. Singapore, 2009 396) cosmetic surgery 29.40% Yes ¥
. selected
patients
Jafferany M et al. USA, 2019 45 adolescent 37.78% None Non-randomly
psychiatric inpatients selected
. . 231 (+200 control) 0 Non-randomly
Jaisoorya TS et al. India, 2003 patients with OCD 3.00% Yes celected
597 facial plastic or .
. cosmetic: 13.1% vs Non-randomly
Joseph AW et al. USA, 2017a ocu'loplasnc surgery reconstructive 6.7% None selected
patients
34 (+50) patients 50 consecutive Non-randoml
Joseph J et al. UK, 2017b considered for 32.00% patients from ¥

septorhinoplasty

otology clinic

selected

Kacar SD et al.

Turkey, 2014

151 male dermatology
and 167 cosmetic
dermatology clinics

8.6% (cosmetic) and
4.2% (general)

Yes- patients from
general
dermatology clinic

Non-randomly
selected
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Continued Table 1: This table shows all 81 papers in the systematic review.

Author

Country and Year

Cohort

Prevalence of BDD

Comparator Group

Random vs Non
Random
Sampling

121 (+147) female

General
dermatology

Non-randomly

0,
Kacar SD et al. Turkey, 2016 patients with hair loss 25.60% patients with no hair | selected
loss
General
121(+147) male 0 dermatology Non-randomly
Kacar SD etal. Turkey, 2016 patients with hair loss 52.40% patients with no hair | selected
loss
100 veterans affairs
primary care o Non-randomly
Kelly MM et al. USA, 2015 behavioural health 1% None celected
clinic
100 adult psychiatric Non-randoml
Kollei | et al. Germany, 2013 inpatients with eating 12.00% None y
. selected
disorders
Lai et al. Taiwan, 2010 817 people seeking 7.70% None Non-randomly
cosmetic surgery selected
Liao Y et al. China, 2010 487 medical students | 1.30% None Non-randomly
selected
International, 241 individuals with o Non-randomly
Lochner et al. 2014 ocD 8.71% None celected
Marron SE et al. Spain, 2018 81 outpatient 8.6% OR 14.8% None Non-randomly
dermatology patients selected
Metcalfe DB et al. USA, 2014 188 female breast 17% None Non-randomly
reconstruction patients selected
318 depressed (+658 Non-randomt
Otto MW et al. USA, 2001 non depressed] women | 0.7% Yes ¥
selected
aged 36-44
Phillips KA et al. USA, 1998 62 patients with OCD | 14.50% None Non-randomly
selected
118 general Non-randomtl
Phillips KA et al. USA, 2000a dermatology patients 11.90% Yes ¥
. . selected
+150 cosmetic patients
226 patients seeking Non-randoml
Picavet VA et al. Belgium, 2011 rhinoplasty (+65 33.00% Yes ¥
selected
control)
100 schizophrenia
patients with OCD, 100
schizophrenia patients o Yes - patients with Non-randomly
Poyurovsky M et al. Israel, 2006 without OCD +35 OCD 8/0%/3 0D celected
patients without
schizophrenia
50 schizo-affective
Rajkuthumar et al. India, 2008 !nd!v!duals pl-us 50 6%/0% Ye5.— patlent_s with Non-randomly
individuals with schizophrenia selected
schizophrenia
280 patients with OCD Non-randoml
Rashid H et al. UK, 2015 and other related 11.43% None ¥
. selected
disorders
Rief W et al. Germany, 2006 2,952 population 1.70% None Random
sample selection
Ritter V et al. Germany, 2016 252 dermatology 7.90% None Non-randomly
outpatient sample selected
Rodriguez PC et al. Australia, 2019 213 dental patients 4% or 7% None ’S\‘eir;;zzzdomly
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Continued Table 1: This table shows all 81 papers in the systematic review.

Random vs Non
Author Country and Year | Cohort Prevalence of BDD Comparator Group Random
Sampling
Sarwer DB et al. USA, 1998 100 female cosmetic 7.00% None Non-randomly
surgery patients selected
. 2,129 population 2.9% (DSM-V] and 3.2% Random
Schieber K et al. Germany, 2015 sample (DSM-1V) None selection
35 patients with Non-randoml
Semiz UB et al. Turkey, 2005 borderline personality 80.00% None ¥
. selected
disorder
Sethukumar Petal. | UK, 2018 123 thyroidectomy 8.94% None Non-randomly
patients selected
Stewart SE et al. USA, 2008 275 patients with OCD | 15.30% None Non-randomly
selected
TaquiVetal. Pakistan, 2008 156 medical students 5.80% None Randolm
selection
7.5% (cosmetic
Thanveer F, Khunger India, 2016 177. dermatology complaints). 2.1% None Non-randomly
N patients . selected
(general complaints).
Torres AR et al. Brazil, 2016 1001 patients with OCD | 11.70% None Non-randomly
selected
Torresan Brazil, 2009 330 individuals with 14.5% None Non-randomly
0CD selected
Uzun O et al. Turkey, 2003 159 patients with acne | 8.80% None Non-randomly
selected
van der Meer J et al. Netherlands, 2012 2,947 psychlatrlc 1.80% None Non-randomly
outpatients selected
Veale D et al. UK, 2015 432 psychiatric 5.80% None Non-randomly
inpatients selected
Vulink NC et al. The Netherlands, 160_ maxillofacial 10.00% None Non-randomly
2008 patients selected
106(+100) female
Wang Q et al. China, 2016 patients undergoing 14.20% Female healthy Non-randomly
. control group selected
medical procedures
165 patients seeking Non-randoml
Wilhelm S et al. USA, 1997 treatment for anxiety 6.70% None ¥
. selected
disorders
Woolley AJ, Perry JD | USA, 2015 728 [+15F] C(_mtro_l] 6.90% Healthy control Non-randomly
oculofacial inpatients group selected
. 0, 0, -
Zlmmerman M, USA, 1998 S[J.O.SC|D sample +500 3.2 /u. (SCID) vs 0% Yes Non-randomly
Mattia JI clinical sample [clinical sample) selected
Yassaei Iran, 2013 270. orthodentic 5.5% None Non-randomly
patients selected

Both Campagna and Bowsher (2016) and Kacar et al,
(2016) documented the results separately for men and
women and so these results were treated as two discrete
data sets.

All papers were assessed to see whether they included a
control group to reduce performance bias and performed
random sampling to reduce the risk of selection bias (as
shown in Table 1). No formal assessment of bias was
performed but steps were taken to limit its impact. The
study was aware (as discussed in the limitations) that the
systematic review is subject to publication bias due to
the fact that studies which demonstrated a result (either
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positive or negative) were more likely to be published.
Study bias also exists within individual studies as well as
within the systematic review as a whole. All the studies
within the same cohort were assessed to see if there were
any differences in methodology (such as the presence of a
control cohort) which appeared related to a discrepancy
between the outcomes.

Study characteristics

The study could be from any article attribute or article
type (apart from systematic reviews, review articles or
meta-analyses) from 1 January 1990 to 1 January 2020, in
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order to broaden the available search terms and provide a
sufficient range of papers. Solely English-language papers
were used because none of the authors spoke any other
language to a sufficient competency to be able to translate
research papers. All of the papers were required to be
published to ensure that the research was of sufficient
quality.

Results of individual studies

The papers were separated into a number of categories,
some of which were overlapping. The categories included:

 General population samples

Of the 81 papers included in the review, a total of eight
papers used the general population as a cohort (Brohede
et al.,, 2015; Buhlmann et al,, 2010; Cerea et al., 2018a;
Faravelli et al, 1997; Gieler et al., 2016; Otto et al., 2001;
Rief et al, 2006; Schieber et al, 2015).

o Student samples

Eight papers studied student cohorts (Ahamed et al,
2016; Bohne et al., 2002b; Borda et al., 2011; Cansever et
al,, 2003; Dlagnikova and van Niekerk, 2015; Grant et al.,
2019; Liao et al., 2010; Taqui et al., 2010).

» Dermatology cohorts

Twelve papers covered cohorts that were under the care of
dermatologists (AlShahwan, Mohammed, 2020; Akinboro
etal.,2019; Bowe et al., 2007; Brohede et al., 2017; Conrado
etal., 2010; Kacar et al., 2014; Kacar et al., 2016; Marron et
al., 2018; Phillips et al., 2000a; Ritter et al., 2016; Thanveer,
Khunger, 2016; Uzun et al., 2003).

o Psychiatry cohorts (both inpatient and outpatient)

Twenty-eight studies assessed cohorts under the care of
psychiatrists (Altamura et al., 2001; Bjornsson et al., 2016;
Borda et al.,, 2011; Brakoulias et al., 2011; Cerea et al.,
2018b; Conroy et al., 2008; Costa et al., 2012; Dingemans
etal., 2012; Dyl et al., 2006; Fontenelle et al., 2006; Grant et
al., 2001; Grant et al., 2002; Jafferany et al., 2019; Jaisoorya
etal., 2003; Kollei et al., 2013; Lochner et al., 2014; Phillips
et al., 1998; Poyurovsky et al., 2006; Rajkumar et al., 2008;
Rashid et al., 2015; Semiz et al., 2008; Stewart et al., 2008;
Torres et al., 2016; Torresan et al., 2009; van der Meer et al.,
2012; Veale et al., 2015; Wilhelm et al., 1997; Zimmerman,
1998).

« Cohorts of patients undergoing surgery

Eighteen studies evaluated cohorts of patients undergoing
or seeking surgery (Alavi et al., 2011; Castle et al., 2004;
Collins et al., 2014; de Brito et al., 2016a; de Brito et al.,
2016b; De Jongh et al., 2009; Dey et al., 2015; Fathololoomi
etal, 2013; Hsu et al., 2009; Joseph et al., 2017a; Joseph et
al., 2017b; Kacar et al., 2014; Lai et al., 2010; Picavet et al.,
2011; Sarwer et al., 1998; Sethukumar et al., 2018; Vulink
et al., 2008; Woolley, Perry, 2015).

« Different areas of the body affected by BDD

Twenty-six studies analysed which areas of the body were
most commonly affected by BDD (Ahamed et al., 2016;
Altamura et al., 2001; Brohede et al., 2017; Cansever et al.,
2003; Cerea et al., 2018a; Conroy et al., 2008; de Brito et
al., 2016a; Dey et al., 2015; Dingemans et al., 2012; Dyl
et al, 2006; Fontenelle et al., 2006; Grant et al., 2001;
Hepburn, Cunningham, 2006; Kacar et al., 2014; Kelly et
al., 2015; Kollei et al., 2011; Liao et al., 2010; Marron et al.,
2018; Mollman et al., 2017; Rief et al., 2006; Schieber et al.,
2015; Taqui et al., 2010; Thanveer, Khunger, 2016; Uzun et
al., 2003; Veale et al., 2015; Wilhelm et al., 1997).

o Prior number of individuals diagnosed with BDD

Fifteen studies looked at the proportion of patients who
had been diagnosed with BDD prior to the start of the
study. (Cansever et al., 2003; Conrado et al., 2010; Conroy
et al., 2008; de Brito et al., 2016b; Dyl et al., 2006; Grant
etal, 2001; Grant et al., 2002; Kacar et., 2014; Kacar et al,,
2016; Kelly et al., 2015; Kollei et al., 2013; Picavet et al.,
2011; Rashid et al., 2015; Uzun et al., 2003; Veale et al.,
2015).

Prevalence of BDD within the general population

From our search of the available literature, we found
eight general population studies that measured the
prevalence of BDD. Here the prevalence ranged 0.5-3.2%,
as demonstrated in Table 2.

Five out of the seven general population studies used
sample sizes of greater than 1,000 individuals. Three
papers based their questionnaire upon the DSM-IV
criteria (Brohede et al., 2015; Buhlmann et al., 2010;
Rief et al., 2006). However in one paper, GPs performed
clinical interviews (Faravelli et al., 1997), one study used
the Dysmorphic Concern Questionnaire or DCQ (Gieler
et al,, 2016) and one study used both the DSM-IV and
DSM-V criteria for comparison (Schieber et al., 2015).
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Table 2: List of studies on the prevalence of BDD within a population sample.

Author Country and Year Cohort

Prevalence of BDD

Brohede et al. Sweden, 2015

2,891 female population sample 2.10%

Buhlmann et al.

Germany, 2010

2510 population sample

1.8% (2.0% for females
and 1.5% for males)

Cerea et al.

Italy, 2018a

615 population sample

1.63%

Faravelli et al.

ltaly, 1997

673 Population Sample

0.70%

Gieler et al. Germany, 2016

2,066 (2002) then 2,508 (2013) Population Sample

0.5% then 1%

Otto MW et al. USA, 2001

318 depressed (+658 non depressed) women aged 36-44 | 0.7%

Rief et al. Germany, 2006

2,552 population sample 1.70%

Schieber et al. Germany, 2015

2,129 population sample

2.9% (DSM-V) and 3.2%
(DSM-1IV)

Gieler et al. (2016) noticed an increase in the prevalence of
BDD in the German population within an 11-year period,
concluding it to be 0.5% in 2002 and 1% in 2013. The
study concluded that BDD has likely increased over the
last decade (Gieler et al., 2016).

From observing the seven papers available, there appears
to be a negative association between the year of the paper
and the prevalence of BDD. Evaluating the studies from
2010 or before, the prevalence rates are 1.8%, 1.7%,
0.7%, 0.7% and 0.5%. However, the prevalence rates after
2010 are 2.1%, 1.6%, 1% and 2.9-3.2% (on the graph the
prevalence of 2.9% was used as this was obtained using the
most updated version of DSM). This has been illustrated
in Figure 2.

Moreover, Gieler et al. (2016) noticed that the prevalence
of BDD is increasing for both genders, with clinical BDD
increasing in women from 0.8% to 1.2%, and from 0.1%
to 0.8% in men. While the difference between genders
was not significant, it gives rise to the possibility that the
prevalence is increasing more for men than for women
(Gieler et al., 2016).

All the general population samples available were
performed upon cohorts from western countries and so
we are unable to draw any comparisons with other areas
of the world.

Prevalence of BDD within the student population

There were a total of eight papers that studied the
prevalence of BDD, as demonstrated in Table 3. While,
one study concerning female students showed a far higher
prevalence of BDD at 47% (Borda et al., 2011), the other
seven studies ranged in prevalence from 1.3% to 5.8%
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Figure 2: This graph displays the prevalence of BDD found in the
general population sample in the year it was published.

(Ahamed et al., 2016; Bohne et al., 2002a; Cansever et
al., 2003; Dlagnikova and van Niekerk, 2015; Grant et al.,
2019; Liao et al. 2010; Taqui et al., 2010).

There is clearly a large element of overlap in terms of the
prevalence of BDD in the general population and in the
student population. The prevalence of BDD may be higher
in students, however, this is currently unclear.

Three cohorts purely examined medical students and
the prevalence of BDD in these studies was found to be
1.3%-5.8% (Ahamed et al., 2016; Liao et al., 2010; Taqui
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Table 3: List of studies examining the prevalence of BDD within a student cohort.

Author Country and Year Cohort Prevalence of BDD
Ahamed et al. Saudi Arabia, 2016 365 female medical students 4.40%
Bohne et al. Germany, 2002 133 college students 5.30%
. 44% (clinical sample)
Borda et al. Argentina, 2011 25 depressed female students (+85 control) 47.00% (non-clinical sample]
Cansever et al. Turkey, 2003 420 female college students 4.80%
D!agmkova, van South Africa, 2015 395 students 5.10%
Niekerk
Grant et al. USA, 2019 3,459 college students 1.70%
Liao et al. China, 2010 487 medical students 1.30%
Taqui et al. Pakistan, 2008 156 medical students 5.80%
Table 4: List of papers on the prevalence of BDD within dermatology cohorts.
Author Country and year | Cohort Prevalence of BDD
Akinboro et al. Nigeria, 2019 114 patients with dermatological 36%
conditions
AlShahwan, Saudi Arabia, 497 patients in a dermatology outpatient 14.1%
Mohammed 2020 clinic o
Bowe et al. USA, 2007 128 acne patients 14.1%- 21.1%

Brohede et al.

Sweden, 2017

425 female dermatology patients

4.90%

Conrado et al.

Brazil, 2010

300 dermatology patients (150 cosmetic
and 150 general dermatology) +50
control

14.0% cosmetic, 6.7% general
dermatology, 2.0% control

Kacar SD et al.

Turkey, 2014

151 male dermatology and 167 cosmetic

8.6% (cosmetic) and 4.2%

dermatology clinics (general)
Kacar SD et al. Turkey, 2016 121 (+147) female patients with hair loss | 25.60%
Kacar SD et al. Turkey, 2016 121 (+147) male patients with hair loss 52.40%

Marron SE et al. Spain, 2018 81 outpatient dermatology patients 8.6% or 14.8%

Phillips KAetal. | USA, 2000a 118 general dermatology patients +150 | ;4 o940,
cosmetic patients

Ritter Vet al. Germany, 2016 252 dermatology outpatient sample 7.90%

Thanveer, . . 7.5% (cosmetic complaints).
Khunger India, 2016 245 outpatient dermatology cohort 2.1% (general complaints)
Uzun et al. Turkey, 2003 159 patients with acne 8.8%

etal., 2010). Therefore, the prevalence of medical student
populations does not appear any different to that of the
general student populations.

Prevalence of BDD in dermatology patients

Twelve papers involving dermatology patients were
evaluated, as demonstrated in Table 4.

Eight papers studied general dermatology patients,

and here the prevalence of BDD ranged between
2.1% and 36% (Akinboro et al., 2019; Brohede et al.,
2017; Conrado et al., 2010; Kacar et al., 2014; Marron
et al., 2018; Phillips et al., 2000a; Ritter et al., 2016;
Thanveer, Khunger, 2016). Seven out of the eight
papers demonstrated a prevalence of BDD higher
than any within the general population and therefore
this suggests that the prevalence of BDD among
dermatology cohorts may be higher. It is unclear why
there is such a large variation in prevalence.
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One paper specifically studied individuals with hair
loss, and here the data was split into male and female
groups for further comparison. The prevalence of BDD
was 25.60% in women and 52.40% in men (Kacar et
al., 2016). Both are far higher than the prevalences for
general population cohorts (which ranged 0.5-3.2%).
This suggests that individuals with hair loss may be at
a higher risk of developing BDD in comparison to the
general public. It also suggests of those individuals who
suffer from hair loss, males are more likely to develop
BDD given the fact that the prevalence of BDD was far
higher in the male group.

Two papers determined the prevalence of BDD amongst
individuals with acne, which was noted to be 14.1-21.1%
in one sample and 8.8% in another sample (Bowe et al.,
2007; Uzun et al., 2003).

Prevalence of BDD in psychiatric cohorts

Twenty-eight papers studied psychiatric patient cohorts.
All papers were sorted into either the inpatient setting,
the outpatient setting or both. Some studies did not
directly say whether they used inpatient or outpatient
samples, and therefore in a number of papers the study
setting was not specified.

Twelve of these papers analysed purely outpatient
cohorts (Borda et al.,, 2011; Brakoulias et al.,, 2011;
Costa et al.,, 2012; Fontenelle et al., 2006; Jaisoorya et
al., 2003; Lochner et al., 2014; Rashid et al., 2015; Torres
et al., 2016; Torresan et al., 2009; van der Meer et al.,
2012; Wilhelm et al., 1997; Zimmerman and Mattia,
1998). Eleven papers evaluated a cohort of inpatients
(Bjornsson et al., 2016; Conroy et al.,, 2008; Dyl et al,,
2006; Grant et al., 2001; Grant et al., 2002; Jafferany et
al., 2019; Kollei et al., 2013; Poyurovsky et al., 2006;
Semiz et al., 2008; Stewart et al., 2008; Veale et al., 2015).
Three papers examined studies with both inpatient and
outpatient cohorts (Cerea et al., 2018b; Dingemans et al,,
2012; Phillips et al., 1998). In two studies, the cohort was
not specified as either inpatient or outpatient (Altamura
et al., 2001; Rajkumar et al., 2008). These papers are all
shown in Table 5.

Both of the cohorts studying individuals with depression
demonstrated a far higher percentage of BDD in
comparison to that of the general public at 47% and
56.3% (Borda et al., 2011; Grant et al., 2002).

Seven papers studied general psychiatry patients: five in
the inpatient setting and two in the outpatient setting
(Conroy et al., 2008; Dyl et al., 2006; Grant et al., 2001;
Jafferany et al., 2019; van der Meer et al., 2012; Veale,
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2004; Zimmerman and Mattia, 1998).

Within general psychiatry cohorts, this systematic review
found the prevalence in outpatient samples ranged
0-3.2% (van der Meer et al., 2012; Zimmerman, Mattia,
1998) and within inpatient samples, the prevalence
ranged 5.8-37.78% (Conroy et al., 2008; Dyl et al., 2006;
Grant et al.,, 2001; Jafferany et al., 2019; Veale et al,
2015). It is interesting to note the prevalence of BDD
appears to be higher in the inpatient than the outpatient
group. However, there appears to be a large variety in
the range of prevalence and therefore perhaps only
some psychiatric conditions are associated with a higher
prevalence of BDD.

Four studies solely analysed patients with eating disorders
(Cerea et al., 2018b; Dingemans et al., 2012; Grant et al.,
2002; Kollei et al., 2013), two of which purely focussed
upon anorexia (Cerea et al., 2018b; Grant et al., 2002).
One paper looked at patients with borderline personality
disorder (Semiz et al., 2008). Two studies evaluated the
prevalence of BDD in individuals with schizophrenia
(Rajkumar et al., 2008; Poyurovsky et al., 2006).

Of the four papers which specifically evaluated patients
with eating disorders, these noted some of the highest
rates of prevalence across the cohorts of psychiatric
patients, measured at 12%, 26.23%, 39% and 45% (Cerea
et al., 2018b; Dingemans et al., 2012; Dyl et al., 2006;
Kollei et al., 2013). This suggests that the prevalence
of BDD is much higher in those with eating disorders
compared to the general population.

Dingemans et al. (2012) examined the prevalence of
BDD between different types of eating disorders and
found there was no difference in the prevalence of BDD
between anorexia nervosa, bulimia nervosa and eating
disorders not otherwise specified.

Semiz et al. (2008) observed a prevalence of BDD of
54.3% within a sample of 70 individuals with borderline
personality disorder. While this is a small study, the
prevalence of BDD is extremely high. In this paper,
individuals were interviewed using the SCID-I and
SCID-II (Semiz et al., 2008) which appears to be an
effective interview technique for determining the
prevalence of BDD.

Poyurovsky et al. (2006) identified the prevalence of
BDD within a sample of 200 schizophrenia patients, 100
with OCD and 100 without, as well as 35 patients solely
with OCD. He determined that the prevalence of BDD in
the cohort only with schizophrenia to be 0%. Rajkumar
et al. (2008) also found a prevalence of 0% in a sample
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Table 5: Studies on the prevalence of BDD within psychiatric cohorts.

Author Country and year Cohort Prevalence of BDD
118 BDD or sBDD patients 0
Altamura et al. Italy, 2001 (scontrol 360) 6.30%
Bjornsson et al. USA, 2016 207 participants receiving 7.2%
behavourial treatment
0, ni 0,
Borda et al. Argentina, 2011 25 depressed female students 4% [cllln_lcal sample) 47.00%
(+85 control) (non-clinical sample)
Brakoulias et al. Australia, 2011 77 OCD patients 3.80%
Cerea et al. Italy, 2018a 61 females with anorexia nervosa 26.23%
Conroy et al. USA, 2008 100 adult psychiatry inpatients 11.00%
Costa et al. Brazil, 2012 901 OCD patients 12.10%
Dingemans et al. Netherlands, 2012 158 eating disorder patients 45%
Dyl et al. USA, 2006 208 adolescent psychiatric 6.70%
inpatients
166 psychiatric patients attending
Fontenelle et al. Brazil, 2006 obsessions, compulsions and 12%
impulsions programme
Grant et al. USA, 2001 122 psychiatric inpatients 13.10%
Grant et al. USA, 2002 41 anorexic patients 39%
Jafferany et al. USA, 2019 45 adolescent psychiatric 37.78%
inpatients
Jaisoorya et al. India, 2003 (23301[)[*200 control] patients with | 5 oo,
Kollei et al. Germany, 2013 195 adult psychiatric inpatients | 4 g0,
with eating disorders
Lochner et al. International, 2014 241 individuals with OCD 8.71%
Phillips et al. USA, 1998 62 patients with OCD 14.50%
100 schizophrenia patients with
OCD, 100 schizophrenia patients o
Poyurovsky et al. Israel, 2006 without OCD +35 OCD patients 8/0%/3
without schizophrenia
. . 50 schizoaffective individuals plus o/ /no
Rajkuthumar et al. India, 2008 50 individuals with schizophrenia 6%/0%
Rashid et al. UK, 2015 280 patle_nts with OCD and other 11.43%
related disorders
Semiz et al. Turkey, 2005 35 patients with borderline 54.3%
personality disorder
Stewart et al. USA, 2008 275 patients with OCD 15.30%
Torres et al. Brazil, 2016 1001 patients with OCD 11.70%
Torresan Brazil, 2009 330 individuals with OCD 14.5%
van der Meer et al. Netherlands, 2012 2947 psychiatric outpatients 1.80%
Veale et al. UK, 2015 432 psychiatric inpatients 5.80%
Wilhelm et al. USA, 1997 165 patients seeking treatment |, g,
for anxiety disorders
— p PYRTIRTIY
Zimmerman, Mattia USA, 1998 500 SCID sample +500 clinical 3.2% (SCID) vs 0% (clinical
sample sample)

of 50 individuals with schizophrenia. This suggests that ~ The prevalence of BDD among individuals with OCD
individuals with schizophrenia do not have a greater = ranged from 3.0-15.3% (Brakoulias et al., 2011; Costa
prevalence of BDD. The studies only used small sample et al., 2012; Jaisoorya et al., 2003; Lochner et al., 2014;
sizes, however, which may have affected the accuracy of  Phillips et al., 1998; Stewart et al., 2008; Torres et al,,

the results.

2016; Torresan et al., 2009).
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Prevalence of BDD in patients undergoing surgery

Eighteen studies analysed cohorts undergoing surgery (as
demonstrated in Table 6).

The prevalence in the cohort undergoing cosmetic surgery
ranged between 2.9-57% (Alavi et al., 2011; Castle et al.,
2004; de Brito et al., 2016a; de Brito et al., 2016b; De Jongh
etal., 2009; Dey et al., 2015; Fathololoomi et al., 2013; Hsu
etal., 2009; Joseph et al., 2017a; Joseph et al., 2017b; Kacar
et al., 2014; Lai et al., 2010; Picavet et al., 2011; Sarwer et
al., 1998; Wang et al., 2016; Woolley and Perry, 2015).

If this is compared to the prevalence of BDD in the general
population ranging from 0.5-3.2%, it does appear that

cosmetic surgery patients show a greater prevalence than
that of the general public although the prevalences do
have a small overlap and this cannot be said for certain.

Four papers evaluated the prevalence of BDD in patients
undergoing rhinoplasty (including septorhinoplasty) and
the prevalence ranged between 31.5-52%, also suggesting
an increased prevalence in comparison to the general
population.

Four papers studied dental patients with the prevalence of
BDD ranging 4-7% (Brignardello-Petersen, 2019; de Jongh
et al., 2009; Pérez Rodriguez et al., 2019; Yassaei, 2014).

Two papers studied individuals attending a maxillofacial

Table 6: Studies showing the prevalence of BDD within surgical cohorts.

Author Country and Year Cohort Prevalence of BDD
Alavi et al. Iran, 2011 306 patients in cosmetic surgery clinics 24.50%

Castle et al. Australia 2004 1ﬁzi2at|ents attending cosmetic surgery 2.90%

Collins et al. USA, 2014 Z[?inpiitlents from maxillofacial surgery 13.00%

de Brito et al. Belgium, 2016 90 cosmetic surgery patients 57.00%

de Brito et al.

Brazil, 2016

300 patients undergoing cosmetic
surgery

57% (abdominoplasty)
52% (rhinoplasty), 42%
(rhytidectomy)

De Jongh et al.

The Netherlands, 2009

170(+878 C) patients from cosmetic
dental clinics

4.20%

Dey et al.

USA, 2015

234 outpatient cosmetic and
reconstructive surgery sample

SCID: 13.1% (cosmetic),
1.8% (reconstructive)
BDDQ: 19.7% (cosmetic)
and 3.6%
(reconstructive)

Fatholol-oomi et al.

Pakistan, 2013

130 patients seeking rhinoplasty

31.50%

Hsu et al.

Singapore, 2009

198 +198 control (total 396) cosmetic
surgery patients

29.40%

Joseph et al.

USA, 2017a

597 facial plastic or oculoplastic surgery
patients

cosmetic: 13.1% vs
reconstructive 6.7%

Joseph et al.

UK, 2017b

34 (+50) patients considered for
septorhinoplasty

32.00%

151 male dermatology and 167 cosmetic

8.6% (cosmetic) and

Kacar etal Turkey, 2014 dermatology clinics 4.2% [general)
Lai et al. Taiwan, 2010 817 people seeking cosmetic surgery 7.70%

Picavet et al. Belgium, 2011 éi(:]tpra(\)tli]ents seeking rhinoplasty [+65 33.00%
Sarwer et al. USA, 1998 100 female cosmetic surgery patients 7.00%
Sethukumar et al. UK, 2018 123 thyroidectomy patients 8.94%

Vulink et al. The Netherlands, 2008 160 maxillofacial patients 10.00%
Woolley, Perry USA, 2015 728 (+150 control) oculofacial inpatients 6.90%
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clinic and observed a prevalence of BDD between 10-13%
(Collins et al., 2014; Vulink et al., 2008). One paper studied
the prevalence of BDD among oculofacial patients, which
was 6.9% (Woolley and Perry, 2015).

Some research suggests that both cosmetic and general
dermatology cohorts have similar prevalences of BDD
(Phillips et al., 2000a). However, other research suggests
that there is indeed a higher prevalence within the
cosmetic group. Conrado et al. (2010) noticed a prevalence
of BDD of 14% in the cosmetic group, in comparison to
a prevalence of 6.7% in the general dermatology group.
This difference, however, was not statistically significant.
Kacar et al. (2014) discovered a prevalence of 8.6% in the
cosmetic group and a prevalence of 4.2% in the general
dermatology group, although this was also not statistically
significant. It is therefore unclear whether the prevalence
of BDD is higher in cosmetic dermatology samples
compared to general dermatology cohorts and further
evidence here is required.

Dey et al. (2015) observed a prevalence of BDD of 13.1% in
the cosmetic surgery group, in comparison to a prevalence
of 1.8% in the reconstructive surgery group. Joseph et
al. (2017a) found a prevalence of BDD of 13.1% in the
cosmetic surgery group, in comparison to 6.7% in the
reconstructive group. This suggests that the prevalence of
BDD is higher in cosmetic surgery than in reconstructive
surgery.

However some reconstructive operations appear to have
a particularly high prevalence of BDD, for example,
Metcalfe et al. (2014) observed that the prevalence of
BDD in patients post-mastectomy was 17%. Furthermore,
Sethukumar et al. (2018) observed a prevalence of BDD of
8.94% in thyroidectomy patients.

Areas of the body affected by BDD

Twenty-six papers assessed which parts of the body were
most commonly affected in patients with BDD. This data
was only taken from individuals with BDD. Any data was
therefore excluded if it simply referred to areas of the
body from a general population sample, as the majority of
these individuals would not suffer from BDD and it would
therefore not be representative.

The top three areas of the body most commonly affected
within each paper were included, apart from de Brito et
al., (2016), Cansever et al. (2003), Thanveer and Khunger
(2016) and Uzun et al., (2003), de Brito et al. (2016) had
written the four most common body parts but not written

the levels of popularity and so all were selected. In regards
to the other three papers, the third and fourth areas of
the body were equally associated with BDD and therefore
both of these areas were included.

Both Conroy et al. (2008) and Dey (2015) noted five areas
of the body which were the third most common, and so
only the top two areas were chosen for simplicity. With
regards to Veal (2004) and Kelly et al. (2015), there were
four areas of the body which were all joint third, and so
only the top two areas of the body were chosen. Kacar
et al. (2014) identified skin and cellulite as two separate
categories, and these were condensed into the grouping
of skin with nose and weight being the other two most
common areas of the body.

The skin was the most commonly affected part of the body,
with 53.8% of papers noting this as one of the top three
areas of the body most commonly affected. The nose was
the second most common body part with 38.5% and hair
was the third most common with 34.6%. Of the 25 papers
included, only three involved cohorts of dermatology
patients (Brohede, 2017; Kacar et al., 2014; Marron et al.,
2018). The list of the affected body parts is shown in Table 7.

Research in this area has also highlighted possible gender
differences relating to different areas of the body commonly
affected. Perugi et al. (1997a) found that among individuals
with BDD, women were more concerned about their chest
and legs, while men more commonly sited their genitals,
height and body hair as areas of concern. It is possible that
the cause for these differences is due to different societal

Table 7: Most common areas of the body affected by BDD.

% of papers which listed this body
Area of the body part within the top three most
selected by individuals
Arms 3.8
Breast/chest 19.2
Chin 7.7
Ears 3.8
Eyes 11.5
Face 30.8
Fat 3.8
Genitals 3.8
Hair 34.6
Hips 7.7
Nose 38.5
Skin 53.8
Stomach 11.5
Teeth 19.2
Thighs 3.8
Weight/build 30.8
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pressures faced by men and women.
Proportion of patients with a prior diagnosis of BDD

Fifteen papers documented whether any individuals had
been given a prior diagnosis of BDD, as shown in Table 8.

In regards to Kacar et al. (2014) and Picavet et al. (2011),
the authors wrote that a certain proportion of patients
had seen a psychiatrist before or had some documented
unknown psychiatric history. This number was included
within the proportion of patients previously diagnosed
and this percentage can therefore be seen as the maximum
possible number of individuals who could have received a
diagnosis.

The proportion of patients who were already diagnosed
was extremely low, with 14 out of 15 papers showing <
10% of patients with a diagnosis prior to the start of the
study. Only one paper showed a significant proportion of
patients already diagnosed, with 66% of patients having
received a formal diagnosis (Rashid et al., 2015).

The patients in this cohort were selected from a specialist
outpatient service for OCD and other related disorders.

Given the similarities between OCD and BDD, it is likely
that the psychiatrists in this service were especially well
qualified for diagnosing BDD and this would explain the
high proportion of patients diagnosed compared to other
cohorts of patients.

It is also important to note that a number of these studies
reflect samples where the expectancy of a diagnosis would
be far higher than that of the general public. Conroy et
al. (2008), Dyl et al. (2006), Grant et al. (2001), Kollei et
al. (2011), Uzun et al. (2003) and Veale et al. (2015) all
studied psychiatric inpatients. These individuals would
likely have had regular contact with the psychiatry team
and therefore one would expect that these people would
be most likely to be diagnosed.

There was a large variety of cohorts studied, including
psychiatric inpatients, anorexic patients, female college
students, dermatology cohorts, outpatient psychiatric
patients, individuals with hair loss, individuals with acne
and people seeking rhinoplasty.

Veale et al. (2015) observed that out of 25 individuals
diagnosed with BDD, 22 felt embarrassed, ashamed or
too weak to discuss it. Conroy et al. (2008) noted that

Table 8: The fifteen papers showing the number of individuals with a prior diagnosis of BDD.

Author Country and year Cohort ::\(/:iir:‘ltsalged?afg%eoos’:elj
Cansever et al. Turkey, 2003 420 female college students 0%
Conroy et al. USA, 2008 100 adult psychiatry inpatients 6.25%
de Brito et al. Brazil, 2016 300 patients undergoing cosmetic surgery 1.33%
Dyl et al. USA, 2006 208 adolescent psychiatric inpatients 7.14%
Grant et al. USA, 2001 122 psychiatric inpatients 0%
Grant et al. USA, 2002 41 anorexic patients 0%
Kacar et al. Turkey, 2014 :ig:n’:;atﬁjgeyr::f:l"c?gy and 167 cosmetic < 10%
Kacar et al. Turkey, 2016 142 patients with hair loss (plus 150 control) 0%
Kelly et al. USA, 2015 ;ggl\tlﬁtflrii?cs affairs primary care behavioural 8.30%
Kollei et al. Germany, 2011 155 adult psychiatric inpatients 0%
Picavet et al. Belgium, 2011 226 patients seeking rhinoplasty (+65 control) < 4%
Rashid et al. UK, 2015 g?soofjgfsnts with OCD and other related 6%
Uzun et al. Turkey, 2003 159 patients with acne 0%
Veale et al. UK, 2015 432 psychiatric inpatients 0%
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only 15% of patients with BDD told their clinician about
their condition, with 31.3% people saying they felt too
embarrassed, 25% said that they were afraid of being
judged and that the clinician wouldn't understand. And
18.8% of people said they were not aware that there was
any treatment for body image concerns (Conroy et al.,
2008).

Joseph et al. (2017a) observed that surgeons could
only diagnose 2 out of 43 individuals (4.7%) who were
identified as having BDD on the Body Dysmorphic
Disorder Questionnaire (BDDQ). Despite their difficulty
diagnosing the conditions, the surgeons had a mean
certainty of 89.0% in their ability to diagnose BDD
accurately. All this research points to the issues that
individuals with BDD are reluctant to come forward and
seek psychiatric help and it is often difficult to diagnose.

Synthesis of results

The main results of this study are as follows. The prevalence
in the global population was 0.5-3.2%. This study looked
at several subgroups. The subgroups that had a

prevalence higher than this were inpatient psychiatry
cohorts with a prevalence between 5.8-37.78%, eating
disorder cohorts with a prevalence of 12-45%, patients
undergoing surgery ranged between 2.9-57%, which
appeared to largely demonstrate a prevalence greater than
that of the general population, although there was an
element of overlap.

Outpatient psychiatric samples appeared to show a
similar prevalence to that of the general population, with
a prevalence between 0-3.2%. Within student cohorts,
there was an element of overlap between that and the
general population with a prevalence between 1.3-47%.
However, one paper used depressed individuals that may
have caused the prevalence to be exceptionally high and
excluding this paper, the prevalence ranged between 1.3-
5.8%.

a systematic review pertaining to the prevalence
of BDD was published. The study looked at the
prevalence in the general population and the following
subgroups: adolescents, students, psychiatric inpatient
and outpatients, general cosmetic surgery including
rhinoplasty, orthognathic, orthodontics and dermatology
groups.

This study looked at the following subgroups: student
populations, general dermatological cohorts, psychiatric

inpatient and outpatient groups, individuals undergoing
cosmetic surgery including rhinoplasty and orthodontics,
as well as further subgroups such as acne, hair loss,
eating disorders, borderline personality disorder, post-
mastectomy patients and post-thyroidectomy patients.
This study explored these subgroups in greater detail
in order to ascertain how the prevalence differs among
different conditions. This study also includes papers
published after 2016 and therefore reflects a more up-to-
date prevalence.

The prevalence of BDD in the community was found to
be severely underestimated, as in 14 out 15 studies <10%
of individuals with BDD were diagnosed prior to the start
of the study.

DISCUSSION
Prevalence of BDD within the general population

Establishing the prevalence of BDD within the general
population is important because it helps to identify
the burden of disease. In a 2016 systematic review by
Veale et al. (2016), the prevalence of BDD in the general
population was around 1.9%, ranging 0.7-3.2% (Faravelli
etal., 1997; Otto et al., 2001; Rief et al., 2006; Koran et al.,
2008, Buhlmann et al., 2010; Brohede et al., 2013; Schieber
et al., 2015) using seven papers which covered both male
and female cohorts. This concurs with the prevalence
range found in this review to be 0.5-3.2%.

There are significant discrepancies in prevalence between
the papers potentially attributed to varied diagnostic
criteria. There was a variety of different questionnaires used
by the papers, such as the BDDQ, Dysmorphic Concern
Questionnaire (DCQ) and questionnaires based upon both
the Diagnostic and Statistical Mental of Mental Disorders
(DSM-1IV and DSM-V) criteria. This increases the papers’
heterogeneity making comparisons more difficult.

Papers also reported varied response rates to the
questionnaires. Brohede et al. (2015) reported a response
rate of 42% for participants, the lowest of the seven
samples (the second-lowest being 56%) and this may have
skewed the overall prevalence.

This study found a positive correlation between the
prevalence of BDD and the date of the publication. There
are many theories about why the prevalence of BDD could
be increasing. One theory is that the disorder is becoming
more recognised. The rise in the prevalence of social media
may also play a role. (Common Sense Media, 2017).
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Prevalence of BDD within the student population

The prevalence of BDD was reported to much higher in
the student population. Adolescence and early 20s are
stages where body image is highly important, which in
turn may be causing a rise in the prevalence of BDD. This
echoes the 2016 systematic review by Veale et al. (2016)
which evaluated eight papers within student cohorts and
determined the prevalence of BDD to be 2.2%, with a
range of 1.2-5.8% (Bartsch, 2007; Bohne et al., 2002a;
Bohne et al., 2002b; Boroughs et al., 2010; Cansever et
al., 2003; Liao et al., 2010; Sarwer et al., 2005; Taqui et al.,
2008;). An additional study, consisting of female students
only (Borda et al., 2011) observed a prevalence of 47%,
suggesting that gender could also play a role.

It would be beneficial for this research to be repeated but
with a larger sample size to determine why the prevalence
of BDD is so high. Especially (Borda et al. 2011) should be
repeated to evaluate the reliability of the results in a single-
sex population.

Prevalence of BDD in dermatology patients

The 2016 systematic review by Veale et al. (2016) on
BDD prevalence noted that in evaluating five papers with
general dermatology cohorts, the prevalence was found to
be 11.3%, ranging from 4.2-29.3% (Calderon et al., 2009;
Conrado et al., 2010; Hsu et al., 2009; Kacar et al., 2014;
Phillips et al., 2000a) One of the papers in the systematic
review (Hsu et al, 2009) which observed the highest
prevalence of 29.3%, was included within the cosmetic
section within this systematic review as individuals were
noted to be undergoing an ‘aesthetic procedure” and this,
therefore, makes a comparison between the prevalences’
observed in this review more difficult.

Given that hair loss may be a risk factor for BDD, it is
important to consider possible implications of this. There
may be some benefit in screening individuals with hair
loss in primary care for BDD, especially if the prevalence
is as high as 25.60% in women and 52.40% in men.
Furthermore, educating both dermatologists and primary
care physicians on the association between hair loss and
the high prevalence of BDD may be beneficial in helping
to identify those people who appear to be developing
BDD.

Further research should be performed in this area to find
out which other dermatological conditions are strongly
associated with higher rates of BDD.
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Prevalence of BDD in psychiatric cohorts

The prevalence of BDD in general inpatient psychiatric
cohorts ranged 5.8-37.78% whereas the prevalence in the
outpatient cohorts ranged 0-3.2%. It is unclear why the
prevalence of BDD appears to be higher in the inpatient
cohorts, whether this is because individuals who have BDD
as a comorbid disease are more likely to be hospitalised,
or simply because they receive increased psychiatric input
and are therefore more likely to be diagnosed. It is possible
that it is a combination of both reasons.

Both anorexia nervosa and BDD are known to have
compulsive behaviours, such as repeatedly checking
mirrors (Phillips, 1996) and obsessive symptoms are
observed in both conditions (Solyom et al., 1982).

Given the similarity of the two conditions, it is possible that
they have similar causal origins. Jolanta and Tomasz (2000)
observed that in women with anorexia nervosa, 25% had
symptoms of BDD at least six months prior to developing an
eating disorder. Further research is required in this area in
order to both determine and explain the association between
BDD and eating disorders. Given the high prevalence of BDD
among individuals with eating disorders, this suggests that
these two conditions are frequently comorbid. It is possible
that they have similar causal origins.

Patients with eating disorders are often excluded from BDD
studies because of the similarity in clinical presentation.
For example, Buhlmann et al. (2010) and Dlagnikova and
van Niekerk (2015) both excluded patients with weight
concerns. This unfortunately excludes a crucial group of
patients with particularly high rates of BDD and likely
skews the data in regards to the prevalence of BDD.

A previous study by Phillips observed that 57% of people with
BDD received a diagnosis of a personality disorder (Phillips,
2000b). Cohen et al. (2000) found 87% of individuals with
BDD were diagnosed with a personality disorder, and a
total of 27% of individuals were diagnosed with a borderline
personality disorder. Therefore, this suggests that the
prevalence of BDD among individuals with borderline
personality disorder is far higher than that of the general
public, concurring with the paper by Semiz et al. (2008)
which observed the prevalence of BDD to be 54.3% among
individuals with borderline personality disorder.

Prevalence of BDD in patients undergoing surgery

The systematic review from 2016 by Veale et al. found
a prevalence of BDD among general cosmetic surgery
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patients to be 13.2% (Aouizerat et al., 2003; Altamura et
al., 2001; Bellino et al., 2006; Ishigook et al., 1998; Lai et
al., 2010; Pavan et al., 2006; Sarwer et al., 1998, Vargel and
Ulugahin, 2001, Veale et al., 2014; Vindigni et al., 2002).

In this systematic review, the prevalence of BDD among
cosmetic surgery cohorts ranged between 2.9-57% from
15 papers. There is clearly a wide range of prevalences
as this cohort encompassed a large variety of different
interventions.

The prevalence of BDD among individuals undergoing
rhinoplasty was 31.5-52% which appears higher than that
of 20.1% in the previous systematic review (Alavi et al,
2011; Constanti, 2012; Fathololomi et al., 2013; Felix et al.,
2014; Ghadakzadeh et al., 2011; Picavet et al., 2011; Veale
etal., 2003).

The prevalence of BDD among dental or orthodontic
patients ranged 4-7%, which concurs with the prevalence
of 52% observed in the previous systematic review
(Hepburn and Cunningham, 2006; de Jongh et al., 2009;
Yassaei et al., 2014).

Given the high prevalences of BDD following both
operations, it is important to consider whether there
would be a benefit in BDD screening post-mastectomy
and thyroidectomy to identify individuals with BDD. It is
also possible that the prevalence of BDD is similarly high
post-operative in other surgeries and further research
should be done to identify this.

It also raises the question of whether there is any
intervention that could be wundertaken prior to
undergoing the surgery that would reduce the risk of
BDD. To our knowledge, there has been no research done
on determining whether interventions such as therapy to
prepare an individual prior to surgery would be of any
benefit in reducing the chance of developing BDD. This
would be a beneficial area of research.

Areas of the body affected by BDD

This research shows that while skin, nose and hair appear
to be the most common areas involved, a great number of
areas of the body can be affected by BDD. It is worth noting,
however, that neither hands nor feet were mentioned and
so it possible that these two areas are not affected by BDD.

Of the 25 papers included, only three involved cohorts of
dermatology patients (Brohede, 2017; Kacar et al., 2014;
Marron et al,, 2018). The skin, therefore, appears to be a

common concern among many non-dermatological BDD
cohorts, as well as dermatological samples.

Proportion of patients with a prior diagnosis of BDD

BDD is known to be underdiagnosed, with both inpatient
and outpatient studies showing that clinicians consistently
miss diagnosing patients with this condition (Zimmerman
and Mattia, 1998, Phillips et al, 1993). If clinicians
do not ask specific questions in regards to BDD, it is
unlikely patients will reveal their concerns as many feel
a large sense of shame around their condition (Phillips,
1996). Patients often seek non-psychiatric help for their
condition, believing there to be a medical problem
(Crerand et al., 2005). Outcomes for patients with BDD
after non-psychiatric treatment is generally poor, with
little improvement in the severity of BDD (Phillips et al.,
2001) and high levels of unhappiness (Lai et al., 2010).

However, once a diagnosis has been achieved, there are
treatment options available. Two possibilities are selective
serotonin reuptake inhibitors and CBT (Prazeres et al.,
2013) which have been shown to improve symptoms
(Veale et al., 2014; Hollander, 1998). Early identification
of these patients could therefore lead to improved patient
outcomes.

This review is therefore consistent with the available
literature suggesting that BDD is severely underdiagnosed
(Zimmerman and Mattia, 1998). It suggests that this is an
area of medicine in which there is potential for significant
improvement.

Joseph et al. (2017a) observed that surgeons have
significant difficulty diagnosing BDD. Further research
would be useful to determine the level of a clinician in
regards to BDD in other areas of medicine, areas such
as general practice, dermatology or psychiatry. Given
the vast number proportion of people undiagnosed
within the general population, further education for
relevant clinicians (surgeons, general practitioners and
dermatologists) is needed to identify a patient with BDD.

In general practice, these tools could identify high-
risk patients for BDD, by educating GPs for risk factors
associated with BDD they could help to screen for these
individuals.

Moreover, perhaps more emphasis should be placed on
this condition in medical school in order to make doctors
more aware of when to look for the condition. Given
that BDD is associated with a poorer quality of life when
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compared to the general population (Phillips, 2000c),
increased comorbidities and reduced performance at
work (Perugi et al., 1997b), and therefore currently has a
significant impact upon both the individual and society
at large.

It is also useful to be aware of other cohorts who are at high
risk of developing BDD. For example, BDD rates appear
to be high in the military, with Campagna and Bowsher
(2016) observing prevalences of BDD in male and female
entry-level personnel to be 13% and 21.7% respectively.
Furthermore, Kelly et al. (2015) found a prevalence of
BDD of 11% among veterans.

People who regularly go tanning may be at an increased
risk of having BDD, with Blashill et al. (2016) found that
female indoor tanners had a prevalence of BDD of 39%.

The use of a screening tool has already been recommended
in regards to BDD (Higgins and Wysong, 2017). This
could be implemented in a variety of clinical settings such
as dermatology, cosmetic surgery and general practice.
There may also be some benefit in screening people for
BDD prior to entering the military.

Comparison of prevalence of BDD between different
methods of data collection

As previously noted, there are differences in the diagnostic
tools of the DSM-IV and DSM-V. Schieber et al. (2015)
demonstrated that within a general population sample, the
prevalence of BDD using the DSM-V criteria was 2.9%,
while the DSM-1V criteria showed a prevalence of 3.2% in
the same German population sample. Furthermore, they
also noted that the DSM-V criteria appeared to better
categorise BDD as it now includes repetitive acts related
to appearance (Schieber et al., 2015).

Furthermore, different studies have been using different
methodologies for determining the diagnosis of BDD,
which can in turn lead to inherent differences in the
prevalence of BDD found.

Zimmerman and Mattia (1998) studied two cohorts of
psychiatric outpatients, finding the prevalence of BDD to
be 0% in the sample that underwent clinical interviews,
whereas in the sample using the Structured Clinical
Interview for DSM-IV (SCID), the prevalence of BDD was
3.2%. There were no differences between the two samples
in terms of demographics.

Zimmerman and Mattia (1998) suggested that BDD
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patients are often more difficult to diagnose from clinical
interviews and the SCID therefore identifies more
individuals suffering from BDD. Grant et al. (2002)
studied a cohort of 41 anorexic patients and found that
none of the 16 individuals diagnosed with BDD wanted
to divulge their concerns to their doctor because of
feelings of shame. This was true despite the fact that 25%
of individuals considered it to be their greatest concern.
This suggests that because individuals dislike divulging
this information, therefore standard interviews may not
be very effective at identifying people with BDD.

Dey et al. (2015) assessed the BDDQ and compared it to
the SCID in terms of accuracy, sensitivity and specificity.
Two cohorts were analysed: individuals undergoing either
cosmetic surgery or reconstructive surgery. The study
concluded that the prevalence of BDD was 13.1% in the
cosmetic group and 1.8% in the reconstructive group when
using the SCID (Dey et al,, 2015). In comparison, when
using the BDDQ, the prevalence of BDD was 19.7% in
the cosmetic group and 3.6% in the reconstructive group.
This led to the conclusion that the BDDQ showed 91.7%
accuracy, 100% sensitivity and 90.3% specificity as a tool
for diagnosing BDD, using the assumption that the SCID
was completely accurate (Dey et al., 2015). Brohede et al.
(2013) observed the BDDQ to have a sensitivity of 94%
and a specificity of 90% in a female community sample.

The BDDQ has also been validated in the inpatient
psychiatric cohort, showing a sensitivity of 100% and
specificity of 92.5% (Grant et al., 2001). The BDDQ-DV
is a version of the BDDQ modified for dermatology and
was found to have a sensitivity of 100% and a specificity
of 93% (Drufesne et al., 2001). The DCQ was found to
have a sensitivity of 72% and specificity of 90.7% in a
dermatology outpatient cohort (Stangier et al., 2003).

The BDDQ appears to perform consistently above or
around 90% in terms of specificity and ranges 94-100% in
terms of sensitivity. The DCQ, however, appears to have a
lower sensitivity. Further research to compare the DCQ
and BDDQ within different cohorts may be beneficial in
this case. Furthermore, research into the sensitivity and
specificity of questionnaires based upon the DSM-IV and
DSM-V would be useful to quantify their effectiveness in
comparison to other questionnaires.

Strengths and limitations

A large number of research papers were examined and
this means that we are more likely to identify potentially
useful research. Furthermore, a number of the categories
had a large number of research papers in them which
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makes drawing conclusions more accurate. BDD is an
understudied topic and our study provides additional
insight into the global burden of disease.

No risk of bias assessment was performed. The true effect
of cumulative bias within papers is unknown. No formal
assessment of bias was performed but steps were taken to
limit its impact. All papers were assessed to see whether
they included a control group to reduce performance bias
and performed random sampling to reduce the risk of
selection bias.

Since only published papers were included, publication
bias is likely to affect the number of papers available for
discussion, and that there is likely to be a skew towards
those papers which show some association (either positive
or negative) in relation to BDD.

MEDLINE (PubMed) was chosen as it was seen as the
most comprehensive database, however, it is possible that
eligible papers were missed that were stored on other
databases. We searched the references of papers found in
an effort to account for this. Additionally, due to funding,
only papers with open access were included in the study
creating a further potential bias against sources that were
included on paid sites.

The search strategy is detailed in the methods with an
aim to be reproducible. In our study, only one author
carried out the search and it was not verified by a second
searcher.

The heterogeneity among the different research papers
within each cohort was a limitation in the review. There
are significant discrepancies in prevalence between
the papers potentially attributed to varied diagnostic
criteria. There was a variety of different questionnaires
used by the papers, such as the BDDQ, the DCQ
and questionnaires based upon both the Diagnostic
and Statistical Mental of Mental Disorders (DSM-
IV and DSM-V) criteria. This increases the papers’
heterogeneity making comparisons more difficult.
This meant that a comparison between the studies was
difficult and conclusions were often limited.

One other limitation is the fact that given that BDD
is only a small proportion of a given sample size, in
each paper the total number of individuals with BDD
are often quite small and this makes it difficult to
draw statistical conclusions. If there is no association
between variables it is difficult to tell if it is because
there genuinely is no association or whether it is due to
the small sample size.

CONCLUSION

In conclusion, a number of different variables were
evaluated in relation to BDD. Studies varied in their
diagnostic tools and this calls for further research into
superiority leading to standardisation.

In dermatological patients, hair loss appears to be
associated with an increased prevalence of BDD.
Psychiatric patients showed a wide difference in the
prevalence of BDD, with eating disorder and borderline
personality groups showing the highest prevalence. The
prevalence of BDD within the general population may
well be increasing over time. In the cosmetic surgery
population, the prevalence varied widely and was shown
to increase over time.

The prevalence of BDD in patients post-mastectomy and
post-thyroidectomy was 17% and respectively (Metcalfe et
al., 2014; Sethukumar et al., 2018). Therefore, this raises
the question of whether any psychiatric intervention
can be performed prior to the surgery in order to reduce
the risk of this occurring, as well as whether screening
post-surgery would be beneficial to identify those who
have developed BDD. Screening tools in areas which are
a high risk for BDD would likely be beneficial among
dermatology and cosmetic surgery cohorts, as these
individuals appear to have a higher risk of BDD than the
general population.

Finally, out of the 15 papers which documented the
proportion of BDD patients who were diagnosed prior to
the study, 14 of them had a proportion diagnosed of <10%.
This concurs with previous research in this area showing
that BDD is significantly underdiagnosed (Zimmerman
and Mattia, 1998).
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