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Abstract
Importance Body dysmorphic disorder (BDD) is underrecognized and underdetected among
patients undergoing facial plastic and reconstructive surgery. Patients with BDD require
psychiatric care, not cosmetic surgery.
Objectives To measure the prevalence of BDD in a facial plastic and reconstructive surgery
clinic, to validate the Body Dysmorphic Disorder Questionnaire (BDDQ) in that setting, to
assess the feasibility of implementing a standardized process for identifying patients with
BDD accurately in a busy clinical practice, and to assess the comorbidity of BDD, depression,
and anxiety in our patient population.
Design, Setting, and Participants We performed a prospective prevalence and instrument
validation study in an academic facial plastic and reconstructive surgery clinic. We included
234 consecutive patients 18 years or older presenting to the clinic from March 3 to June 30,
2014.
Main Outcomes and Measures Prevalence of BDD as determined by the BDDQ and the
criterion-standard BDD Structured Clinical Interview for DSM-IV (BDD SCID). The BDD SCID
and a defect severity scale were used to confirm the BDD diagnosis and to validate the BDDQ
finding. We also assessed demographic characteristics, depression, and anxiety in all
patients.
Results As confirmed by the BDD SCID, 13.1% of patients undergoing cosmetic surgery and
1.8% of those undergoing reconstructive surgery had BDD. We found the BDDQ to be an
accurate (91.7%), sensitive (100%), and specific (90.3%) screening instrument for BDD.
Patients with a positive BDD finding were most commonly concerned with their nose (10 of
18 [56%]), skin (5 of 18 [28%]), hair (1 of 18 [6%]), chin (1 of 18 [6%]), and ears (1 of 18 [6%]),
that is, areas commonly addressed by facial plastic surgeons. Furthermore, compared with

patients who did not have BDD, patients with BDD had elevated depression scores (mean
[SD], 12.6 [10.8] vs 3.2 [4.2]). In the non-BDD population, mean (SD) state and trait anxiety
scores resembled the norm (30.0 [7.7] and 30.3 [7.7], respectively, for men; 31.7 [10.0] and
32.1 [8.7], respectively, for women); in the BDD population, these scores were elevated
(53.8 [23.4] and 50.4 [19.5], respectively, for men; 47.8 [12.7] and 49.0 [11.6], respectively,
for women). Depression and anxiety scores were highly correlated in patients with BDD
(r = 0.84 for patients with a BDDQ-positive screen result; r = 0.94 for patients with a positive
BDD SCID finding) compared with those who did not have BDD (r = 0.51).
Conclusions and Relevance Patients with BDD often seek cosmetic treatment. Given the
documented risks and harms of surgery for patients with BDD, a systematic process for
identifying such patients who seek cosmetic surgery is imperative. We found a BDD
screening instrument (BDDQ) followed by the BDD SCID for patients with a BDDQ-positive
screen result to be a feasible and effective way to identify patients with BDD.
Level of Evidence NA.
Introduction
Body dysmorphic disorder (BDD) is a psychiatric condition characterized by excessive
preoccupation with nonexistent or minimal defects in one’s appearance that cause marked
distress and life disruption.1 Perceived defects of the skin, nose, and hair are the most
common.2,3 The defect preoccupation and associated behaviors can impair psychosocial
functioning through withdrawal from work, family, and social activities and through
depression, anxiety, and even suicidal ideation and suicide attempts.3-10
To improve their perceived defect and alleviate these symptoms, people with BDD
frequently seek cosmetic surgery. Studies have found that 71% to 76% of patients with BDD
seek cosmetic treatment.11,12 This statistic poses a problem because (1) BDD is
underrecognized and underdetected in cosmetic surgery practices and (2) studies indicate
that patients with BDD need psychiatric care, not cosmetic surgery.8,11-14 Multiple
studies3,12,15 show that cosmetic treatments rarely improve BDD, and patients with BDD who
receive cosmetic treatments are typically dissatisfied with the result. Not only does cosmetic
treatment fail to help the patient with BDD, but it also puts the surgeon at undue risk.
Patients with BDD who receive cosmetic treatment often consume the surgeon’s time with
frequent telephone calls and requests for additional consultations and procedures. These
patients are also prone to file malpractice lawsuits and may even become physically violent
toward their surgeons.14,16-18 These issues highlight the need for accurate identification of
patients with BDD presenting for cosmetic treatment.
The main objectives of the present study were (1) to determine the prevalence of BDD in an
academic facial plastic and reconstructive surgery practice; (2) to validate an established
BDD screening instrument (the Body Dysmorphic Disorder Questionnaire [BDDQ] 8) in a
population of patients undergoing cosmetic and reconstructive surgery; (3) to assess the
feasibility of implementing a standardized process for identifying patients with BDD
accurately in a busy clinical practice; and (4) to assess the comorbidity of BDD, depression,
and anxiety in our patient population. Based on previous studies, we hypothesized that the
prevalence of BDD would be higher in patients seeking cosmetic rather than reconstructive

surgery. We further hypothesized that the BDDQ would be a valid screening instrument to
identify patients with BDD. Last, we hypothesized that patients with BDD would be more
likely to have clinically significant depression and anxiety than our non-BDD population.
Methods
Participants
The institutional review board of the Johns Hopkins University School of Medicine approved
this study. Written and oral informed consent were obtained from the patients in this study.
We enrolled 251 consecutive patients aged 18 years or older who presented to our facial
plastic and reconstructive surgery clinic from March 3 to June 30, 2014. Of these, 17 patients
declined to participate or failed to complete the questionnaire, leaving 234 patients whose
data were analyzed. As a group, patients who did not complete the questionnaire did not
differ by demographic characteristics. The 3 physicians in this clinic (P.J.B., K.D.O.B., and
L.E.I.) treat patients seeking cosmetic and reconstructive surgery. Table 1 provides the
demographic data of the 234 patients. Data are subdivided to examine those undergoing
cosmetic vs reconstructive surgery and the subset of patients with BDD, defined as those
with positive findings on the BDD Structured Clinical Interview for DSM-IV (BDD SCID).19
Instruments
The primary instrument was a questionnaire with demographic questions and the BDDQ8;
the Beck Depression Inventory, second edition (BDI-II)20; and the State-Trait Anxiety
Inventory for adults21 to assess for BDD, depression, and anxiety, respectively. The BDDQ is a
self-report measure that uses the DSM-IV-TR diagnostic criteria to screen for BDD as
described by Phillips.8 According to the DSM-IV-TR, the diagnostic criteria for BDD include
the following: (1) preoccupation with an imagined defect in appearance, and if a slight
physical anomaly is present, the person’s concern is markedly excessive; (2) the
preoccupation causes significant distress or impairment of social, occupational, or other
important areas of functioning; and (3) the preoccupation is not better accounted for by
another mental disorder (eg, anorexia nervosa).1
The secondary instrument was the BDD SCID,19 which is a clinician-administered,
semistructured interview that is considered the criterion-standard diagnostic measure for
BDD.19 After completing the BDDQ, patients were invited to undergo the BDD SCID to
quantify the prevalence of BDD more accurately and to validate the screening instrument
(the BDDQ) in a facial plastic and reconstructive surgery setting.
Procedure
All patients presenting to the clinic received a paper copy of the BDDQ during check-in.
Patients completed the questionnaire as they waited to see their surgeon. Photographs were
taken of each patient as standard practice. Patients were then seen by their surgeon. After
their appointment, all patients with a BDDQ-positive screen result and 50% of patients with
a BDDQ-negative screen result were invited to participate in a short clinical interview in
which the investigator administered the BDD SCID. Of the 28 patients with a BDDQ-positive
screen result, 25 agreed to take the BDD SCID. We used statistical imputation to predict the
BDD SCID status of the 3 patients with a BDDQ-positive screen result who declined to take

the BDD SCID. Although studies8,22,23 have found that all patients with a BDDQ-negative
screen result have negative BDD SCID findings (100% sensitivity), we administered the BDD
SCID to a random subsampling of 93 patients with a BDDQ-negative screen result for this
validation study.
To meet the first DSM-IV-TR criterion for BDD, the defect must be nonexistent or minimal
relative to the patient’s concern. Therefore, to confirm BDD status, all participants with a
BDDQ-positive screen result had their photographs independently reviewed by 3 experts
(P.J.B., K.D.O.B., and L.E.I.). The surgeons rated the presence and severity of facial defects
using a Likert scale from 1 to 5 on which 1 indicates no defect is present; 2, a minimal/slight
defect is present; 3, a defect is present and clearly noticeable at a conversational distance; 4,
a moderately severe defect is present; and 5, a severe defect is present. Severity scores were
determined for each patient’s defect using the Delphi method.24 As described by Phillips et
al,22 a diagnosis of BDD requires a defect severity score of 1 or 2. In the present study, all 28
patients with a BDDQ-positive screen result received an expert-rated defect severity score of
1 (21 patients [75%]) or 2 (7 patients [25%]); that is, their reported defects were minimal or
nonexistent.
Data Analysis
Data were entered and stored using the Research Electronic Data Capture process (REDCap;
http://www.project-redcap.org)25 and analyzed using commercially available statistical
software (Stata 12 SE; StataCorp). Demographic data were tabulated separately for the
groups undergoing cosmetic and reconstructive procedures. Prevalence of BDD was
determined by the BDDQ and the BDD SCID for the cosmetic, reconstructive, and total
patient populations. The criterion-standard BDD SCID data were used to validate the BDDQ
screening instrument. We calculated the accuracy, sensitivity, specificity, positive and
negative predictive values, and positive and negative likelihood ratios. The 95% CIs for these
values were calculated with the use of the bias-corrected and accelerated bootstrap method
with 10 000 samples. The experiment-wide α was set at .05. Depression and anxiety scores
were calculated as mean (SD) for the patients with and without BDD and referenced to the
population norms.
Results
Table 1 presents the demographic data for the total and subset patient populations and the
subset of patients with BDD. The cosmetic and reconstructive surgery populations were
similar in all measured demographic domains except for sex, with more women than men
seeking cosmetic procedures. Compared with the total patient population, the patients with
BDD were younger and more likely to be single or divorced. Parity by sex was found in the
BDD population, with the ratio of women to men reflecting that of the total patient
population; this is consistent with the literature finding that BDD affects men and women
with equal frequency.1,26
Prevalence
Table 2 shows the prevalence of BDD in our cosmetic and reconstructive surgery populations
as determined by the BDDQ and the BDD SCID. As reported by the BDDQ, 12.0% of our

entire population had a BDDQ-positive screen result; however, the prevalence of patients
with a BDDQ-positive screen result was much higher in the cosmetic (19.7%) than in the
reconstructive (3.6%) populations. As reported by the BDD SCID, the prevalence of BDD in
our entire population was 7.7%; again, BDD was more prevalent in the cosmetic (13.1%)
than in the reconstructive (1.8%) surgery populations. The BDD SCID data are more
conservative and, as the criterion standard, represent a more accurate assessment of the
prevalence of BDD in the respective populations. Of the 28 patients with a BDDQ-positive
screen result, 25 were administered the BDD SCID. The BDD SCID data for the 3 patients (all
in the cosmetic surgery population) who refused to participate in the interview were
imputed. The results of the imputation were 2 of the 3 patients classified as having a positive
BDD SCID finding and 1 patient as having a negative BDD SCID finding, These data are
consistent with our expectations based on the positive predictive value of the BDDQ and the
reliability of imputation methods.27-29 To provide the most conservative estimates of BDD
prevalence, we also calculated prevalence with all 3 of those patients having negative BDD
SCID findings, which would not significantly change our BDD SCID prevalence data for the
cosmetic (11.5%) and reconstructive (1.8%) surgery populations or for all patients (6.8%).
Validation
Using the self-administered screen (BDDQ) and the clinician-administered, criterion-standard
diagnostic instrument (BDD SCID), we calculated the accuracy, sensitivity, specificity, positive
and negative predictive values, and positive and negative likelihood ratios. These data were
generated from patients to whom the BDD SCID was administered and are presented in
Table 3. In this setting, the BDDQ had more than adequate accuracy (91.7%), sensitivity
(100%), specificity (90.3%), positive predictive value (64.3%), negative predictive value
(100%), and positive likelihood ratio (10.3). These data are supported by those of Phillips, 8
who found the BDDQ to have 100% sensitivity and 89% specificity in a psychiatric setting and
100% sensitivity and 93% specificity in a dermatology setting. The Figure plots the pretest
and posttest probabilities for the BDDQ. Given the pretest probability (ie, prevalence) of
BDD, this graph can be used to determine the posttest probability of a patient having BDD
after a BDDQ-positive screen result. Although our data and those of other studies would
suggest that all patients with a BDDQ-negative screen result would have negative BDD SCID
findings, we administered the BDD SCID to a representative cohort of 93 patients with
BDDQ-negative screen results. Reflecting the 100% negative predictive value, all patients
with BDDQ-negative screen results had negative BDD SCID findings.
We recorded the defect of greatest concern for the 28 patients with BDDQ-positive screen
results and the 18 patients with positive BDD SCID findings. Of the 28 patients with BDDQpositive screen results, 14 (50%) were most concerned about their nose; 10 (36%), their skin;
2 (7%), their hair; 1 (4%), their chin; and 1 (4%), their ears. The 18 patients with positive BDD
SCID findings were most concerned about their nose (10 [56%]), skin (5 [28%]), hair (1 [6%]),
chin (1 [6%]), and ears (1 [6%]).
We next assessed depression and anxiety for all patients. The BDI-II has no arbitrary cutoff
scores for all purposes. These guidelines provide the following interpretation of the BDI-II
scores: 0 to 13 indicate minimal depression; 14 to 19, mild depression; 20 to 28, moderate
depression; and 29 to 63, severe depression.20,30 The mean (SD) BDI-II score for our non-BDD

population was 3.2 (4.2) and for our BDD population, 12.6 (10.8). For the State-Trait Anxiety
Inventory, the literature identifies clinically significant anxiety as a state and/or trait anxiety
score greater than 40.31 For our non-BDD population, mean state and trait anxiety scores
closely represented the normative data for adult men and women in the general population.
For men, mean (SD) normative state and trait anxiety scores are 35.7 (10.4) and 34.9 (9.2),
respectively.21 In our study, men without BDD had state and trait anxiety scores of 30.0 (7.7)
and 30.3 (7.7), respectively, and men with BDD had scores of 53.8 (23.4) and 50.4 (19.5),
respectively. For women, mean (SD) normative state and trait scores are 35.2 (10.6) and 34.8
(9.2), respectively.21 The women without BDD had state and trait anxiety scores of 31.7
(10.0) and 32.1 (8.7), respectively, and women with BDD had scores of 47.8 (12.7) and 49.0
(11.6), respectively. Furthermore, in the non-BDD population, raw depression and anxiety
scores were weakly correlated (r = 0.51). The correlations were much higher in the
populations with BDDQ-positive screen results (r = 0.84) and positive BDD SCID findings
(r = 0.94) (P < .001 for all).
Discussion
A collaborative team of plastic surgeons and psychiatrists32,33 were among the first to
describe BDD in patients undergoing cosmetic procedures before the formal inclusion of
BDD as a psychiatric disorder in the DSM-III-R in 1987.34 Their detailed reports of patients
“insatiable” in their need for cosmetic surgery32(p285) and cosmetic patients with “minimal
deformity”33 are consistent with descriptions of patients diagnosed as having BDD today. In
our continuation of the study of BDD in plastic surgery, we aimed to determine the
prevalence of BDD in our facial plastic and reconstructive surgery population and to develop
and implement a feasible process to identify patients with BDD in our clinic with accuracy. To
accomplish these aims, we used the BDDQ and the clinician-administered, criterion-standard
BDD SCID, both of which are established tools.
As shown in Table 1, our clinic population is equally divided between patients undergoing
cosmetic and reconstructive surgery. Using the BDDQ, we established a prevalence of BDD in
the cosmetic surgery population of 19.7% (Table 2). These findings are consistent with those
of other studies showing that 7% to 20% of patients undergoing cosmetic surgery have a
BDD-positive screen result.35-37 Prevalence studies that rely only on screening instruments
are limited because these studies report the percentage of patients with a possible diagnosis
of BDD and likely overestimate prevalence. Therefore, we administered the BDD SCID to the
patients with a BDDQ-positive screen result to measure the prevalence in our clinic
populations with greater accuracy. As determined by the BDD SCID findings, the prevalence
of BDD in our patients undergoing cosmetic surgery was 13.1%.
As hypothesized, the prevalence of BDD was much higher in the patients undergoing
cosmetic rather than reconstructive surgery. The prevalence of BDD in our reconstructive
surgery population (1.8%) was similar to that of the general population (1%-2%).10,38 We
expected this finding because the first diagnostic criterion for BDD is that the patient’s body
image concern must be nonexistent or minimal compared with their perception. Most of our
patients undergoing reconstructive surgery have significant facial deformities, and these
patients’ concerns about their appearance, if any, are usually proportional to the
disfigurement severity.

Our literature review showed that this study was the largest, to our knowledge, of BDD
prevalence in a cosmetic surgery population in the United States and the first BDDQ
validation study in a facial plastic and reconstructive surgery setting. We therefore
established an efficient and reliable process for identifying patients with BDD in our clinic.
We compared the BDDQ with the BDD SCID results and found the BDDQ to be a valid and
accurate screening tool. The data in Table 3 and the Figure further document this conclusion.
These values are consistent with validation studies in other patient populations.8,22,23 In 66
psychiatric outpatients, Phillips et al23 found the BDDQ to have a sensitivity of 100% and a
specificity of 89%; in 46 patients in a dermatology setting, Phillips et al 22 reported the BDDQ
to have 100% sensitivity and 93% specificity. Our data support these findings that the BDDQ
will determine with accuracy whether BDD is present in 100% of the cases. Screening
instruments, such as the BDDQ, are beneficial because they are brief, self-administered, and
easily used to screen entire patient populations without a significant burden on the surgeon
or the staff. The major limitation of such screening instruments is that they cannot diagnose
BDD definitively; they only suggest that BDD is present. As described by Phillips,8 the ideal
use of the BDDQ is as a screening tool given to all patients to identify those with possible
BDD, who should then be interviewed by a clinician to confirm the diagnosis.8
Given (1) the multitude of studies and reports indicating that cosmetic treatments fail to
help patients with BDD and put the treating surgeon at undue risk and (2) the relative ease
and effectiveness of screening for BDD, we wondered why plastic surgeons, including
ourselves, do not use an established BDD screening instrument as a matter of routine.
Perhaps, although most plastic surgeons are aware that BDD exists among their patients,
most underestimate the rate at which BDD occurs.14 Another reason may be that surgeons
routinely rely on their gut feeling about whether a patient has BDD or is a candidate for
surgery. This reason is problematic because these feelings are easily biased and have been
shown to be imprecise. In a survey study,14 84% of plastic surgeons said they had performed
surgery on a patient only to realize after the operation that the patient had BDD. These data
highlight the need for plastic surgeons to use a validated, accurate, standardized, and less
biased method to identify BDD.
Given our data, we recommend that cosmetic surgeons screen their patients for BDD as part
of standard practice. The BDDQ screening instrument takes 1 to 2 minutes for patients to
complete as they wait for their appointment. Grading takes seconds, and a positive screen
result should flag the patient for further evaluation. In our clinic, further evaluation involves
administration of the BDD SCID and an assessment of the severity of the patient’s concern
with appearance. The BDD SCID is easily incorporated into a discussion between the surgeon
and patient about the patient’s concern with appearance. For patients who meet the DSMIV-TR criteria for BDD as established by the BDD SCID and defect severity assessment, we
recommend referral to a psychiatrist for further evaluation.
This study also sought to examine some characteristics of our population of patients with
BDD. Consistent with the literature, we found them to be younger, with equal incidence in
men and women. Depression and anxiety scores were elevated and highly correlated in
patients with BDD compared with the non-BDD population. This finding suggests a greater
comorbidity of depression and anxiety in patients with BDD. However, a subset of patients

with BDD in our study had no comorbid depression or anxiety. Furthermore, the features of
most common concern to our patients with BDD were the nose, skin, and hair.
This study has limitations. We conducted it in a single academic facial plastic and
reconstructive surgery clinic; thus, results may not be generalizable to other settings.
However, the BDDQ pretest/posttest probability curve (Figure) can help others to determine
the usefulness of the BDDQ screening instrument in their setting based on estimated BDD
prevalence. Another limitation is the small number of patients with BDD (n = 18), which
limited the power of analyses of depression and anxiety. Furthermore, not all clinic patients
participated, and the exclusion of these patients could have influenced our estimation of
BDD prevalence.
Conclusions
Body dysmorphic disorder is underdetected in patients presenting for cosmetic surgery, and
patients with BDD are highly likely to seek cosmetic surgery. Valid and useful screening and
diagnostic instruments for BDD are available. We found a simple screening questionnaire
(BDDQ) followed by administration of the BDD SCID for the fraction of patients with a BDDQpositive screen result to be useful tools to identify these patients, and we also found that
administration of these instruments is feasible in a busy practice.
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