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INTRODUCTION
The last few decades have witnessed the emergence of 

plastic surgery as an advancing field.1 The ongoing advance-
ments in medical techniques and equipment in the field 
of plastic surgery have brought about significant effects on 
both pharmaceutical and surgical development. In this light, 
among the most notable changes in the field of plastic sur-
gery are the increasing aesthetic surgery trends.2 Regardless 
of the potential underlying complication risks, many indi-
viduals still pursue and undergo plastic surgery. Moreover, 
similar to other types of surgical procedures, plastic surgery 
is also fraught with various postoperative complications that 
might be physical or psychological in nature, with some of 
the most significant complications being keloids, scarring, 
organ damage, depression, and discontentment.3 According 

to the American Society of Plastic Surgeons and the 
American Society of Aesthetic Plastic Surgeons, as at 2019, 
more than 223,000 rhinoplasty procedures were conducted 
in the United States.4 On the other hand, in Saudi Arabia, 
the total number of rhinoplasty operations has increased 
exponentially and presently represents more than 30% of 
the cosmetic surgical procedures conducted in the country.5 
The increment in the number of individuals undergoing 
rhinoplasty procedures has been attributed to the desire to 
correct dysmorphic facial features, even though the influ-
ences of various beauty norms exhibited on social media 
have been noted to play a significant role in individual deci-
sions to undergo rhinoplasty.5 Thus, it has been noted that 
the decision to undergo rhinoplasty is greatly influenced by 
the spending of several hours watching rhinoplasty related 
content on social media, alongside the portrayal of what is 
regarded as idyllic features.5 Figure 1 indicates the various 
reasons for undergoing rhinoplasty procedures among indi-
viduals living in the Kingdom of Saudi Arabia.6

Nevertheless, significant postrhinoplasty compli-
cations have been noted to vary between 1.7% and 
18%, with the most common postrhinoplasty complica-
tions being infections, bleeding, deformities, nasal air-
way obstruction, and depression.7 In Saudi Arabia, the 
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prevalence of persons considering rhinoplasty and rhi-
noplasty revision procedures has been observed to be 
as high as 44.7%.8 The key reason for rhinoplasty in the 
region is mainly to enhance facial aesthetics, in addition 
to furthering aesthetic enhancements in individuals who 
have had and accepted results of initial facial aesthetic 
procedures (56.9%). Nevertheless, among the patients 
who have undergone rhinoplasty, one of the most com-
mon complaints subjectively reported by patients in Saudi 
Arabia included poorly defined nasal tip (32.35%), and 
a higher percentage (56.9%) of the patients who sought 
rhinoplasty procedures have reported doing so as a result 
of nasal obstruction.8

Normally, the recovery time for rhinoplasty is about 
2 weeks.9 Additionally, rhinoplasty presents a number of 
side effects, with some of the significant ones being swell-
ing under the eyes and bruising, which lead to dissatisfac-
tion among the patients. Nevertheless, a slight swelling is 
anticipated, and the resolution might take approximately 6 
months to 1 year.3,9 Moreover, postsurgical depression has 
been observed to be one of the notable concerns among 
patients who have undergone rhinoplasty. According to 
Jones et al,10 depression implies a mood state of gloom, 
pessimistic ideations, and sadness coupled with the loss 
of pleasure and interest in normal and regular activities. 
Postsurgical depression has been reported to occur more 
often in patients who have undergone cosmetic surgery.10,11 
Individual satisfaction is vital in dealing with appearance, 
and some patients have been observed to present consid-
erable obsession with the outcomes of rhinoplasty. As a 
result, a larger and increasing number of individuals who 
have undergone rhinoplasty have sought various aesthetic 
procedures to improve their appearance postrhinoplasty.11

Though infrequent, postrhinoplasty psychological 
responses have been reported following the procedure.10,12 
The risk of developing such mental complications, includ-
ing depression, are highly probable in patients who have 
undergone rhinoplasty for cosmetic purposes.13 In this 
regard, several patients have aptly described their feelings 
as being clear cut depression postrhinoplasty.13 In most 
instances, the motive underlying the decision to undergo 
rhinoplasty is for attainment of improved cosmetic out-
comes. The sense of discontent is regularly observed 
when such patients do not find the rhinoplasty results to 
be as they had initially anticipated. Thus, postrhinoplasty 
depression is considered a form of negative psychological 
response toward the outcomes of cosmetic surgery.3,13

The objective of the present systematic review and 
meta-analysis is to evaluate postrhinoplasty depression in 
patients who have undergone the surgical procedure. The 
increased incidence rate of postrhinoplasty depression 
among patients should be a reminder to cosmetic surgeons 
that better rhinoplasty results might not consistently gener-
ate happy and contented patients. Even though the preop-
erative psychological evaluations might be helpful in the 
screening of patients who undergo rhinoplasty, the assess-
ment might not be as predictive as one may anticipate. 
As such, it is important that cosmetic surgeons assist their 
patients in coping with the adverse psychological reactions 
preoperatively and postoperatively. Still, patient content-
ment with rhinoplasty has been noted to have direct and 
significant correlations with life satisfaction, body image, 
and self-esteem.11 In instances where the patients develop 
optimistic insights with regard to rhinoplasty, they are 
highly likely to observe their noses to be more satisfying 
postoperatively. Thus, it is worth observing that individual 
contentment is not an outcome of the surgical procedure 
but rather the feedback from the psychological evalua-
tion.14 Psychological assessment in patients who undergo 
rhinoplasty is not linked to objective deformity, and the 
patients’ contentment following rhinoplasty is linked 
to their anticipation of beauty more than the cosmetic 
surgery needs.11 As the reasons underlying postsurgical 
depression in patients who have undergone rhinoplasty is 
debatable, the findings of the present systematic review are 
prone to aid in the development of interventions aimed at 
preventing, avoiding, and minimizing postsurgical rhino-
plasty depression. This may be attained through improved 
rhinoplasty procedures, follow-ups, and comprehensive 
consultations with the patients.

The Aim of Preoperation Counseling
In rhinoplasty, preoperative counseling implies the 

educational intervention that occurs before the surgi-
cal procedure and whose aims include the improvement 
of the patient’s knowledge, general health, and surgical 
operation outcomes.6 Normally, undergoing a surgical 
procedure is always frightening regardless of whether 
the procedure is relatively minor or major. In this regard, 
preoperative counseling is conducted with the objective 
of alleviating patient fears and mental preparation for 
both the surgical process and the associated outcomes. 

Takeaways
Question: To evaluate postoperative depression following 
successful rhinoplasty in patients who are psychologically 
stable.

Findings: Search included 1238 articles. After exclusions, 
22 studies were included in this systemic review.

Meaning: This is important, as plastic surgeons are 
required to offer effective counseling services to their 
patients, ensuring effective and clear communication 
of their expectations, to aid in the decision on whether 
patients are apt candidates for rhinoplasty, and to reduce 
the possibility of postrhinoplasty depression and anxiety.

Fig. 1. The reasons for undergoing rhinoplasty procedures among 
Saudi Arabian citizens
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During the preoperation counseling, the surgeon informs 
the patient who underwent rhinoplasty about the various 
potential risks associated with the procedure potential 
complications, and the advantages of the surgical proce-
dure. The key objective of rhinoplasty is to either address 
or correct issues linked to ill, deformed, damaged, lost, 
and malformed nasal region through surgical interven-
tions.6 This always involves procedures that include tis-
sue transplantation, in which tissues are transferred from 
a given body region to another, including cartilage or 
skin. Nevertheless, over time, rhinoplasty has expanded 
exponentially to include various cosmetic goals, as well 
as reversal of the effects of aging. Such expansions may 
be attributed to the considerable impact of the contem-
porary society’s beauty standards.15 In particular, there 
has been considerable global increment with regard to 
rhinoplasty prevalence in the last decade.16 The upsurge 
in rhinoplasty prevalence is indicative of the noteworthy 
shift with regard to the attitude toward and the approval 
of facial aesthetic surgery.

In recent times, rhinoplasty has become increasingly 
popular in Saudi Arabia, with a considerable number of 
procedures being carried out annually. For instance, in 
the year 2020, a total of 24,964 rhinoplasty procedures 
were conducted in Saudi Arabia.6 It is vital to obser-
vant that the trends in rhinoplasty may differ over time 
and across different geographic locations. Globally, 
Saudi Arabia has been ranked 29 with regard to the 
highest rates of rhinoplasty.6,17 Moreover, according to 
Alharethy,18 in recent times, Saudi Arabia has witnessed a 
considerable surge in relation to the number of women 
seeking rhinoplasty procedures, highlighting the fast 
growing trend toward utilization of plastic surgery for 
purposes that included beauty enhancement. Increased 
media coverage of rhinoplasty procedure outcomes 
has, in turn, proven to be more influential, informing 
individual decisions with regard to visits to rhinoplasty 
clinics.19 In particular, persons with low self-esteem 
often exhibit higher plastic surgery acceptance rates.20 
Moreover, external motivating factors that include shy-
ness, depression, and social anxiety have immensely con-
tributed to the individuals’ consideration of rhinoplasty 
procedures.20 Studies have additionally investigated the 
impact of various socioeconomic aspects on rhinoplasty 
procedure prevalence.21 Varied demographic variables 
that included economic status, age, level of education, 
and sex have been acknowledged as some of the influen-
tial factors with regard to the decision by an individual to 
undergo a rhinoplasty procedure.21

Patient education and information has been touted 
as an important determinant of patient satisfaction with 
regard to rhinoplasty procedure outcomes.22,23 Various 
studies have indicated that contented patients often 
portray better health outcomes, as they are likely to 
adhere to the surgeon’s advice, comply with the vari-
ous treatment regimens, follow up on appointments, 
and make inquiries when necessary.24,25 In this regard, 
a study conducted by Hathway has indicated that indi-
viduals receiving preoperative counseling often have 
20% desirable postoperative outcomes with regard 

to the physiological, and psychological variables in 
comparison to individuals who do not receive preop-
erative counseling.26 Among the notable advantages of 
preoperation counseling for patients who underwent 
rhinoplasty are reduction in the postsurgical procedure-
related stress, and the realization of greater confidence 
in oneself postsurgery. Given that the attenuation of 
a rhinoplasty patient’s stress and depression response 
is capable of aiding in faster recovery and acceptance 
of the procedure outcomes, this may be perceived to 
enable the attainment of higher confidence levels and 
satisfaction among patients.

Additionally, having practical and realistic expecta-
tion, maintaining effective communication with the plas-
tic surgeon, and sharing mutual comprehension of the 
desired surgical operation outcomes are vital for patients 
who undergo rhinoplasty, as a means of preventing poten-
tial postsurgical depression.27,28 However, a larger propor-
tion of patients who undergo rhinoplasty are unable to 
effectively visualize their postoperative facial appearance 
before undergoing the procedure.29,30 As such, the devel-
opment of cheap, fast, and higher resolution photogra-
phy and image manipulation software has led to the use 
of preoperative computer simulations that have been 
broadly used in rhinoplasty procedure planning.30,31 Thus, 
the use of preoperative computer simulations aids in 
enhancing effective communication between the patients 
who undergo rhinoplasty and the surgeons, in addition 
to enabling the patients to assume an active participatory 
role in the planning process of the rhinoplasty proce-
dure.32 Moreover, the simulations alongside preoperation 
counseling aid in fostering realistic expectations, while 
also minimizing anxiety and reconciling the rhinoplasty 
patient’s predilections and the aesthetic goals, in addition 
to eliminating the unrealistic expectations put forth by 
the patients. Nevertheless, several studies have evaluated 
the accuracy between the preoperative computer-simu-
lated images and the postoperative rhinoplasty outcomes. 
For instance, a recent study conducted by Sang et al has 
disclosed that 68% of patients who underwent rhinoplasty 
believed that the outcomes of the rhinoplasty procedure 
they underwent was either anticipated or better than they 
had anticipated based on the preoperative computer-
simulated images they were offered.33 Consequently, a 
study conducted by Mühlbauer and Holm31 disclosed 
that 78.3% of the rhinoplasty patients who underwent 
various surgical procedures rated their general aesthetic 
outcomes as being similar or identical to the preoperative 
computer simulated images. Still, De Greve et al34 in their 
study have disclosed an 80% agreement between the post-
rhinoplasty outcomes and the preoperative computer-sim-
ulated images following a number of facial plastic surgery 
procedures. Based on the above observations and study 
findings, one may conclude that the application of tech-
nology during the preoperation counseling cannot only 
enhance the outcomes of rhinoplasty procedures but will 
also assist in the management of patient expectations in 
addition to facilitating the patient–physician communica-
tion and relationship. This is vital in preventing potential 
postrhinoplasty depression.
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MATERIALS AND METHODOLOGY

Search Strategy
For this systematic review, the literature search was 

conducted on different online databases, including 
Scopus, PubMed, Google Scholar, and EBSCOhost for var-
ious observational studies focusing on depression among 
patients who have undergone rhinoplasty. The search 
mainly utilized Boolean operators with every probable com-
bination of Medical Subject Headings terms. Additionally, 
the search strategy was based on 2 stages and was primarily 
carried out based on the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses (PRISMA) of peer-
reviewed journal articles and observational studies. The 
initial stage of the search strategy entailed the indepen-
dent screening of the databases retrieved and identified 
articles’ titles and abstracts by 2 researchers, separately. 
In instances where adequate data were available within 
the article’s abstract to inform the decision to retain or 
exclude an article, the researchers made the decision on 
articles that needed exclusion from the full-text screening 
phase. If not, articles whose titles were considered relevant 
with regard to the topic under study, and whose abstract 
failed to offer adequate data to warrant exclusion were all 
included for the full-text screening phase.

In the second stage, which involved full-text screen-
ing, the full texts of every article retained during the 
initial phase were screened for the inclusion and exclu-
sion criteria. In case of doubts, a third researcher was 
requested to make decisions regarding the inclusion or 
exclusion of the study. Thus, discrepancies realized were 
effectively resolved through consultation and consensus. 
Furthermore, the removal of all duplicate studies retained 
from divergent databases was conducted through the use 
of bibliographic managers (RefWorks and Endnote). The 
studies included in this systematic review and meta-analy-
sis were mainly identified through an in-depth search on 
the virtual databases, in addition to searching the refer-
ence lists of identified and included studies. The search 
was conducted between February 15 and March 2, 2024.

Inclusion and Exclusion Criteria
For this systematic review, the inclusion criteria entailed 

original studies, such as randomized controlled trials, pro-
spective cohort studies, and crossover design studies that 
met the following criteria: studies on depression after rhi-
noplasty and patient discontentment with the procedure, 
studies published in English language, and studies carried 
out during the last 10 years. Moreover, sponsored clini-
cal trials, editorials, narrative reviews, and opinions were 
excluded. The initial evaluation of the articles’ abstracts 
resulted in the removal of 823 articles.

Additionally, for the present systematic review, impera-
tive information was extracted from the identified and 
included eligible articles using the following: (1) gen-
eral characteristics of the study, including the names of 
the authors, study year, publication year, and sampling 
methodologies utilized; (2) the characteristics of the 
study population, including sample size, race, age, and 
sex of the study participants, as well as follow-up; (3) type 

and duration of the intervention; and (4) the key study 
findings.

Data Collection Process
The data required were extracted from different 

studies and full-text articles under the assessment of the 
authors. The identified discrepancies were mainly resolved 
through discussion and consultations with experts in the 
fields, and information regarding the main author, year of 
publication, study region/site, sample size, response rate, 
and screening tool used were independently extracted 
from every study by the authors through the use of stan-
dard data extraction format.

Quality Assessment
The quality of the studies included in this meta-anal-

ysis was assessed using the Joanna Briggs Institute qual-
ity assessment tool.10 Thus, every publication’s scoring 
was conducted through the use of the frequency scales, 
which were accorded yes, no, unclear, and not applicable 
responses. Each study’s overall quality score was then com-
puted on the basis of the overall amount of positive scores 
received.

Statistical Analysis
For this systematic review and meta-analysis, each sta-

tistical analysis was carried out through the use of compre-
hensive meta-analysis software v3.11 The individual studies’ 
prevalence rates were additionally pooled through the use 
of the random effects meta-analysis.12 The heterogeneity 
between the studies reviewed was also evaluated using I2 
statistics.13 The I 2 statistics values, including 25%, 50%, 
and 75%, are representative of low, medium, and high 
heterogeneity, respectively.13 The study attributes, includ-
ing sample size, research design, publication year, and 
location of the study, were utilized in the evaluation of the 
probable heterogeneity sources across different studies. 
Egger regression tests and funnel plots were additionally 
used in the assessment of publication biases. For every 
analysis conducted, for statistical significance, the P value 
was set at 0.05.

RESULTS
As noted earlier, for the present systematic review and 

meta-analysis, the study selection process was mainly con-
ducted using PRISMA. Thus, the study selection process 
yielded a total of 1238 article records that were retrieved 
following in-depth database search. The screening of the 
articles was conducted and resulted in the removal of 776 
duplicates along with another 131 articles that were found 
to be ineligible by automation, particularly records elimi-
nated by literature search automation tools, in this case, the 
Medical Subject Headings analyzer. Also, an additional 92 
articles were excluded for other notable reasons, includ-
ing the failure to align with the present study’s objectives, 
and being animal-based studies. Still, studies published in 
nonpeer-reviewed journals alongside dissertations were 
excluded. Studies initially published in languages other 
than English were also excluded. Additionally, opinion 
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pieces and articles not authored and published by aca-
demics, as well as scoping reviews, secondary studies, and 
other research types that did not meet qualifications as 
primary studies were excluded. Therefore, a total of 439 
eligible studies underwent additional screening, leading 
to the exclusion of a further 206 articles. The remain-
ing 101 studies were sought for retrieval, of which the 
researchers were unable to retrieve 12 articles. This led to 
the evaluation of 91 studies for eligibility, which resulted 
in the exclusion of 69 studies following full-text screen-
ing for reasons that included protocol (22 articles), full 
text not retrievable even after reaching out to the authors 
(15 studies), preprint (17 studies), failure to report limita-
tions (8 studies), and failure to assess the targeted inter-
vention (7 studies). As a result, only 22 studies met the set 
inclusion criteria and qualified for the current systematic 
review and meta-analysis as indicated in Figure 2.

Characteristics of the Included Studies
For this review study, a total of 22 studies were iden-

tified, screened, and included in the final meta-analysis. 
Of the 22 studies included, all were published between 
2010 and 2024. The studies were mainly conducted in 
regions with a higher number of patients seeking rhino-
plasty, including the United States, Germany, the United 
Kingdom, Asia, and the Middle East Region.

Quality of Studies Included
The articles selected for the final analysis were evalu-

ated for quality using the Joanna Briggs Institute quality 
assessment checklist, and had an 8.75 mean quality score 
that ranged between 7 and 9. As a result, 13 articles were 
found to be of highest quality with a score of 8.75 or more, 
and the other 9 articles were found to be of moderate 
quality with scores ranging between 6 and 8.75. As such, 
none of the 16 articles identified were of poor quality. 
Furthermore, to reduce the risk of bias associated with 
individual studies, only publications whose results were 
from double-blind, randomized, and controlled trials 
were considered and included. The duplicated titles iden-
tified from the in-depth search conducted on the different 
databases and with slight differences in the title entries 
and authors in the different databases were excluded. 
Also, to reduce the risk of bias across the different studies, 
all pertinent data in the identified studies were utilized 
in addition to ensuring that the studies had no selective 
reporting, which is a strategy that enabled the avoidance 
of selection bias.

DISCUSSION
The popularity of aesthetic surgery continues to grow 

as an increased number of patients seek to enhance 

Fig. 2. PRISMA flow diagram indicating the study search and identification processes.
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their physical attributes along with self-perception. The 
Aesthetic Society has, in this regard, observed that aes-
thetic surgery increased by more than 40% between 2020 
and 2021.35 Such increments in the number of aesthetic 
operations can be partly attributed to the increase in soci-
etal pressure with regard to body image and the increased 
use of various social media platforms. Moreover, since the 
2020 COVID-19 pandemic, there has been an increased 
uptake of Zoom (San Jose, CA), making it a popular and 
preferred video conferencing tool for educational and 
occupational communication. The increased use in such 
contexts has led to increased awareness of appearance, 
leading to increased incidence and aggravated body dys-
morphic symptoms.36 The increased appearance aware-
ness alongside self-critiquing with the different video 
conferencing forms has been referred to as “zoom dys-
morphia,” which has been found to increase the demand 
for aesthetic procedures.37 In this regard, it is noteworthy 
that several studies conducted in Saudi Arabia and other 
regions of the world have reported poor general psy-
chological health and mental disturbances as the reason 
underlying the urge to undergo rhinoplasty procedures.5 
A similar study conducted in Norway disclosed that inter-
ests in rhinoplasty were highly likely in younger women 
and men with body dysmorphic disorder (BDD).38 Such 
observations have been aptly supported by the findings of 
the study conducted in Iran’s Shiraz University of Medical 
Sciences.39 The demand for aesthetic procedures is also 
clouded by several psychological aspects that may affect 
the way patients respond postoperatively.

Being a common aesthetic surgical procedure, rhino-
plasty has been performed for prolonged periods and has 
turned out to be increasingly popular across the globe. 
In the field of facial aesthetic surgery, rhinoplasty takes 
a bigger proportion. However, regardless of the large 
amount of literature on rhinoplasty, including the tech-
nical details, psychological assessments, and preselection 
criteria, at present, there is a limited amount of literature 
focusing on postsurgical depression in patients who have 
undergone rhinoplasty and its effects on health-related 
quality of life. Thus, there exists a general dearth of aptly 
controlled research regarding the psychosocial results 
of the aesthetic surgical procedures in otolaryngology. 
Currently, particularly in contemporary medicine, it has 
become increasingly significant to assess the advantages 
of the surgical procedures. There is less acceptance of the 
complications occurring after cosmetic procedures among 
patients and surgeons. On the contrary, patients who 
undergo elective cosmetic surgery have been observed to 
be highly likely to be sensitive to the appearance of their 
bodies following the surgery. Postoperatively, a number 
of patients who undergo rhinoplasty may develop depres-
sion as a result of discomfort and pain linked to recov-
ery, and others may feel down and moody at the regularly 
distressing sight of swelling and recuperative bruising, 
anticipated following rhinoplasty.40 Additionally, having 
to stay indoors for prolonged periods as the body recov-
ers, and having to refine and readjust the normal sleep 
position with the objective of ensuring optimum recovery 
might be disconcerting. Still, a number of patients who 

have undergone rhinoplasty have also been found to be 
prone to mild anxiety and depression, and undergoing 
rhinoplasty might act to worsen their conditions. Such 
instances of depression development have been attrib-
uted to the observation that individuals who undergo 
rhinoplasty normally have higher expectations for the 
procedure’s results, and often get disappointed when such 
expectations are not met.41 The changes in facial appear-
ance following rhinoplasty might turn out to be a major 
trigger with regard to development of BDD, characterized 
by the obsessive concentration on the perceived flaws in 
facial appearance by the patient.42,43 Individuals with BDD 
normally experience social isolation, anxiety, and depres-
sion attributed to the increased preoccupation with their 
facial appearance after rhinoplasty.

A study that evaluated the incidence and attributes of 
postrhinoplasty acne and the identification of the under-
lying risk factors disclosed that a significant correlation 
existed between anxiety and acne incidence postrhino-
plasty.1 The study also disclosed higher stress and depres-
sion levels among the patients postrhinoplasty.1 Thus, 
according to Bakhshaee et al,1 the normal hospital anxi-
ety and depression levels were observed in 29.6% of the 
patients who underwent rhinoplasty with borderline levels 
being observed in 38.8% of the patients, and modest-to-
severe depression levels being observed in 31.6% of the 
patients postrhinoplasty. Similarly, Piromchai et al43 have 
observed that individuals who undergo aesthetic surgery 
have been found to have high preexisting mood disorder 
incidence rates in comparison to those pursuing other 
types of cosmetic surgery for functional purposes. Though 
mood and body image may improve postrhinoplasty, a 
number of studies have reported exacerbated postopera-
tive depression and anxiety symptoms, thereby highlight-
ing an area of rhinoplasty that requires more research.44

Additionally, a recent study conducted by Čaušević et 
al45 has disclosed that patients who underwent rhinoplasty 
are always burdened by various preexisting psychologi-
cal challenges, and the most common diagnoses include 
depression, unstable personality, and impulsivity. Similar 
to other aesthetic operations, body image improve-
ment has been found to be the key driving force for the 
increased pursuit of rhinoplasty, and the enhancement of 
quality of life remains the collective outcome. Nonetheless, 
negative psychological responses to rhinoplasty have been 
disclosed to happen in approximately 50% of patients, 
and depression and anxiety are the most widespread out-
comes.45 A study conducted by Goin et al46 disclosed that 
patients who underwent rhinoplasty presented with early 
postoperative depression and anxiety more regularly com-
pared with the other aesthetic surgery patients. A prospec-
tive study conducted by Goin et al46 investigated 50 female 
patients who underwent rhinoplasty using psychological 
interviews. Goin et al evaluated patients preoperatively 
through the use of psychological interviews, and this was 
repeated again postoperatively at different time-points 
for up to 180 days (6 months). The findings of the study 
disclosed that nearly 30% of the patients developed post-
surgical depression at certain points in the course of the 
postoperative follow-up.46 The timing for the emergence 
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of the depressive symptoms was found to be reliant on 
several factors that include personality factors and various 
individual stressors. The study concluded that patients 
who underwent rhinoplasty who had preexisting depres-
sion were highly prone to have had considerable impact 
on their depressive reactions postoperatively. Moreover, 
patients who underwent rhinoplasty with definite depres-
sion-prone personality trait, including neuroticism, were 
highly prone to develop postoperative depression.10,46 
Similarly, other studies have reported statistically signifi-
cant differences in relation to the self-esteem scores in 
patients whose rhinoplasty procedures were planned for 
aesthetic purposes, as they had lower mean scores in com-
parison to those who planned rhinoplasty for functional 
problems as opposed to aesthetic purposes.47 The out-
comes of the study conducted by Hashemi et al48 indicated 
the existence of lower self-esteem values alongside lower 
body image measures in patients who underwent aesthetic 
rhinoplasty.

Furthermore, a study by Naraghi and Atari49 evaluated 
depression incidence in patients who underwent aesthetic 
rhinoplasty and 21 patients with functional rhinoplasty 
through the use of a preoperative Beck Depression 
Inventory and the depression subscale of Symptom 
Checklist-90-Revised. The study findings on the depres-
sion scale indicated considerably higher scores among the 
aesthetic rhinoplasty patients’ cohort in comparison to 
the functional rhinoplasty cohort.49 The measurement of 
the psychological reactions following rhinoplasty was also 
performed in the prospective study by Kütük and Arıkan.50 
In the study, the 200 patients who underwent rhinoplasty 
were required to complete the Brief Symptom Inventory 
to enable the assessment of their psychological status pre-
operatively, and this was conducted again postoperatively 
at 30 and 180 days. The findings of the study indicated 
that preoperatively, the Brief Symptom Inventory scores 
were normal for the entire cohort, and that there was a 
considerable decrement in depression for the patients at 
the 180-day time-point.50

Even though the most intriguing psychological out-
comes of aesthetic rhinoplasty have been reported by 
Goin et al in their postsurgical depression study in 
patients who underwent rhinoplasty,48 the findings have 
been attributed to increased swelling and bruising, and 
the facial operation’s nature, which cannot be hidden, 
thereby making the process of healing increasingly dif-
ficult for the patient to endure.46 However, similar post-
operative depressive reactions have not been observed by 
Meningaud et al.51 The study conducted by Meningaud 
et al disclosed that anxiety noticeably improved following 
facial surgery, which further led to the conclusion that 
depressive symptoms might have also improved, as the 2 
psychological states are always comorbid.51

Nevertheless, a number of other studies have also 
reported contradictory findings in relation to the levels of 
depression among patients postrhinoplasty. For instance, 
in their study, Bensoussan et al52 have disclosed the exis-
tence of significant increment in self-esteem and improve-
ment in depression and anxiety levels postoperatively in 
patients who underwent aesthetic rhinoplasty during the 

follow-up period at 6 months. Similarly, Goin et al46 have 
disclosed that the postoperative depression scores ulti-
mately equalized to levels that were lower in comparison 
to the preoperative scores at 6 months. Also, a study con-
ducted by Moss and Harris53 focused on the evaluation of 
the long-term impacts of cosmetic procedures, including 
rhinoplasty, disclosed that aesthetic surgery improved anx-
iety, depression, and self-esteem among patients. These 
findings are increasingly consistent with those of the study 
conducted by Von Soest et al,54 which has disclosed an 
increment in self-esteem and improvement in depression 
and anxiety post aesthetic surgery. Various studies have 
additionally indicated that different psychological vari-
ables, including anxiety and depression, portrayed signifi-
cant improvements after aesthetic surgery.49,55 The present 
study also supports the observation that rhinoplasty is 
linked to negative body image alongside low self-esteem, 
as disclosed by the study conducted by Naraghi and Atari.49 
(See table, Supplemental Digital Content 1, which displays 
the studies selected and included in this systematic review 
alongside the summaries of their objectives and findings. 
http://links.lww.com/PRSGO/D636.)

CONCLUSIONS
Rhinoplasty is among the most intricate and difficult 

operations in the field of plastic surgery. The present 
study’s findings suggest that the satisfaction level among 
patients who have undergone rhinoplasty was lower with 
a number of psychological complications being reported. 
Depression, which is one of the most reported mental 
issues associated with rhinoplasty outcomes, has been 
noted to be highly prevalent among patients who are dis-
contented with the outcomes of the surgical procedure. 
Major depression remains a chronic health condition 
that should be a major concern to surgeons undertak-
ing cosmetic procedures, given that the condition affects 
the patients and their families. Moreover, depression and 
anxiety have been found to be higher in patients who 
seek or have undergone facial aesthetic operations, and 
depression, as opposed to anxiety, has been observed to 
be widespread among patients who have undergone rhi-
noplasty procedures. Increased incidence rate of body 
dysmorphia has additionally been noted in patients pursu-
ing rhinoplasty procedures for facial aesthetics. The find-
ings of this systematic review and meta-analysis reinforce 
the observation that every aesthetic patient is “in effect” a 
psychiatric patient, which is a significant correlation for 
surgeons to always take into consideration. Additionally, 
this lays emphasis on the significance of in-depth and 
detailed evaluation and clarification with regard to the 
anticipations of the patients, as well as the actual surgical 
possibilities. Proper communication, thoughtful consid-
eration of various risk factors linked to rhinoplasty con-
sideration and outcomes, and listening to the patients is 
prone to result in successful procedures with lower rates 
of depression and anxiety. The provision of careful atten-
tion to the patient’s reason for the decision to undergo 
rhinoplasty may significantly contribute to an increasingly 
successful surgical outcome, and the comprehension of 

http://links.lww.com/PRSGO/D636
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potential complications and risks may offer increased lev-
els of patient satisfaction.

Rafeef I. Alhajress, MD
Department of Otolaryngology—Head and Neck Surgery

King Abdulaziz University Hospital
King Saud University
Riyadh, Saudi Arabia

E-mail: Rafeefalhajress@gmail.com

DISCLOSURE
The authors have no financial interest to declare in relation to 

the content of this article.

REFERENCES
	 1.	 Bakhshaee M, Poursadegh M, Irani M, et al. Post-rhinoplasty 

acne, frequency and role players. Iran J Otorhinolaryngol. 
2020;32:319. 

	 2.	 Ishii LE, Tollefson TT, Basura GJ, et al. Clinical practice guide-
line: improving nasal form and function after rhinoplasty. 
Otolaryngol Head Neck Surg. 2017;156:S1–S30. 

	 3.	 Montrief T, Bornstein K, Ramzy M, et al. Plastic surgery com-
plications: a review for emergency clinicians. West J Emerg Med. 
2020;21:179. 

	 4.	 Obeid FM, Mortada H, Alsulaiman M, et al. The use of social 
media and its influence on undergoing rhinoplasty. Plast Reconstr 
Surg Global Open. 2022;10:e4375. 

	 5.	 Alsulaiman AM, Alrashid S, Alabdulkareem S, et al. Interest 
in rhinoplasty and awareness of postoperative complications 
among female high school students in Riyadh, Saudi Arabia. 
Cureus. 2023;15:e40783. 

	 6.	 Arkoubi A, Aldaghri F, Daghstani WA, et al. Prevalence and 
determinants of plastic surgery among adults in Saudi Arabia. 
Cureus. 2024;16. 

	 7.	 Rohrich RJ, Ahmad J. Rhinoplasty. Plast Reconstr Surg. 
2011;128:49e–73e. 

	 8.	 Alsubeeh NA, AlSaqr MA, Alkarzae M, et al. Prevalence of con-
sidering revision rhinoplasty in Saudi patients and its associated 
factors. Maxillofac Plast Reconstr Surg. 2019;41:1–10. 

	 9.	 Apaydin F, Stanic L, Unadkat S, et al. Postoperative care in aes-
thetic rhinoplasty patients. Facial Plast Surg. 2018;34:553–560. 

	10.	 Jones HE, Faulkner HR, Losken A. The psychological impact 
of aesthetic surgery: a mini-review. Aesthet Surg J Open Forum. 
2022;4:ojac077. 

	11.	 Radman M, Pourhoseinali L. Effect of rhinoplasty on changing 
body images in candidates for surgery. J Family Med Prim Care. 
2022;11:5535–5539. 

	12.	 Castle DJ, Honigman RJ, Phillips KA. Does cosmetic sur-
gery improve psychosocial wellbeing? Med J Aust. 2002;176: 
601–604. 

	13.	 Paula PRD, Freitas-Júnior R, Prado M, et al. Depressive disorders 
in patients who seek cosmetic surgery: a broad and updated view. 
Rev Bras Cirurgia Plástica. 2023;31:261–268. 

	14.	 Amodeo CA. The central role of the nose in the face and the 
psyche: review of the nose and the psyche. Aesthetic Plast Surg. 
2007;31:406–410. 

	15.	 Swami V, Chamorro-Premuzic T, Bridges S, et al. Acceptance of 
cosmetic surgery: personality and individual difference predic-
tors. Body Image. 2009;6:7–13. 

	16.	 Al Ghadeer HA, AlAlwan MA, AlAmer MA, et al. Impact of self-
esteem and self-perceived body image on the acceptance of cos-
metic surgery. Cureus. 2021;13:e18825. 

	17.	 Melfa F, Bovani B, Cirillo P, et al. Attitudes, concerns, and expec-
tations of consumers of aesthetic medicine and surgery during 

the COVID-19 outbreak: an Italian online survey. Aesthet Surg J 
Open Forum. 2020;2:ojaa037. 

	18.	 Alharethy SE. Trends and demographic characteristics of Saudi 
cosmetic surgery patients. Saudi Med J. 2017;38:738–741. 

	19.	 Aldosari BF, Alkarzae M, Almuhaya R, et al. Effect of media on 
facial plastic surgery in Saudi Arabia. Cureus. 2019;11:e6232. 

	20.	 Chen J, Ishii M, Bater KL, et al. Association between the use of social 
media and photograph editing applications, self-esteem, and cos-
metic surgery acceptance. JAMA Facial Plast Surg. 2019;21:361–367. 

	21.	 Bidkhori M, Yaseri M, Sari AA, et al. Relationship between socio-
economic factors and incidence of cosmetic surgery in Tehran, 
Iran. Iran J Public Health. 2021;50:360. 

	22.	 Harris J. You can’t ask if you don’t know what to ask: a survey of 
the information needs and resources of hospital outpatients. N Z 
Med J. 1992;105:199–202.

	23.	 Padberg RM, Padberg LF. Strengthening the effectiveness of 
patient education: applying principles of adult education. Oncol 
Nurs Forum. 1990;17:65–69.

	24.	 de Souza OE, Lavinsky-Wolff M, Migliavacca RO, et al. Analysis 
of determinants of postoperative satisfaction after rhinoplasty. 
Laryngoscope. 2022;132:1569–1575. 

	25.	 Verkest V, Pingnet L, Fransen E, et al. Multidimensionality of 
patient-reported outcome measures in rhinoplasty satisfaction. 
Facial Plast Surg. 2022;38:468–476. 

	26.	 Ng SX, Wang W, Shen Q, et al. The effectiveness of preoperative 
education interventions on improving perioperative outcomes 
of adult patients undergoing cardiac surgery: a systematic review 
and meta-analysis. Eur J Cardiovasc Nurs. 2022;21:521–536. 

	27.	 Aung SC, Liam FC, Teik LS. Three dimensional laser scan assess-
ment of the Oriental nose with a new classification of oriental 
nasal types. Br J Plast Surg. 2000;53:109–116. 

	28.	 Vuyk HD, Stroomer J, Vinayak B. The role of computer imag-
ing in facial plastic surgery consultation: a clinical study. Clin 
Otolaryngol Allied Sci. 1998;23:235–243. 

	29.	 Cingi CC, Bayar Muluk N, Cingi C. Preoperative computer imag-
ing before augmentation rhinoplasty. Eur Rev Med Pharmacol Sci. 
2023;27:21–26. 

	30.	 Mahajan AY, Shafiei M, Marcus BC. Analysis of patient-deter-
mined preoperative computer imaging. Arch Facial Plast Surg. 
2009;11:290–295. 

	31.	 Mühlbauer W, Holm C. Computer imaging and surgical reality 
in aesthetic rhinoplasty. Plast Reconstr Surg. 2005;115:2098–2104. 

	32.	 Rohrich RJ, Janis JE, Kenkel JM. Male rhinoplasty. Plast Reconstr 
Surg. 2003;112:1071–85; quiz 1086. 

	33.	 Yu MS, Jang YJ. Modified vertical dome division technique for 
rhinoplasty in Asian patients. Laryngoscope. 2010;120:668–672. 

	34.	 De Greve G, Malka R, Barnett E, et al. Three-dimensional tech-
nology in rhinoplasty. Facial Plast Surg. 2022;38:483–487. 

	35.	 Parsa KM, Prasad N, Clark CM, et al. Digital appearance manipu-
lation increases consideration of cosmetic surgery: a prospective 
cohort study. Facial Plast Surg Aesthet Med. 2021;23:54–58. 

	36.	 Bahlol FA, Hashim MT, Khaleq MAA, et al. Prevalence of body 
dysmorphic disorder among attendances seeking facial cosmetic 
procedures in Baghdad. Pol Merkur Lekarski. 2023;51:511–520. 

	37.	 Sarangi A, Yadav S, Gude J, et al. Video conferencing dysmor-
phia: assessment of pandemic-related body dysmorphia and 
implications for the post-lockdown era. Cureus. 2022;14. 

	38.	 Javo IM, Sørlie T. Psychosocial characteristics of young 
Norwegian women interested in liposuction, breast augmenta-
tion, rhinoplasty, and abdominoplasty: a population-based study. 
Plast Reconstr Surg. 2010;125:1536–1543. 

	39.	 Alavi M, Kalafi Y, Dehbozorgi GR, et al. Body dysmorphic dis-
order and other psychiatric morbidity in aesthetic rhinoplasty 
candidates. J Plast Reconstr Aesthet Surg. 2011;64:738–741. 

	40.	 Figueroa C. Self-esteem and cosmetic surgery: is there a relation-
ship between the two? Plast Surg Nurs . 2003;23:21–24. 

mailto:Rafeefalhajress@gmail.com
https://doi.org/10.22038/ijorl.2020.41593.2358
https://doi.org/10.22038/ijorl.2020.41593.2358
https://doi.org/10.22038/ijorl.2020.41593.2358
https://doi.org/10.1177/0194599816683153
https://doi.org/10.1177/0194599816683153
https://doi.org/10.1177/0194599816683153
https://doi.org/10.5811/westjem.2020.6.46415
https://doi.org/10.5811/westjem.2020.6.46415
https://doi.org/10.5811/westjem.2020.6.46415
https://doi.org/10.1097/GOX.0000000000004130
https://doi.org/10.1097/GOX.0000000000004130
https://doi.org/10.1097/GOX.0000000000004130
https://doi.org/10.7759/cureus.40783
https://doi.org/10.7759/cureus.40783
https://doi.org/10.7759/cureus.40783
https://doi.org/10.7759/cureus.40783
https://doi.org/10.7759/cureus.34922
https://doi.org/10.7759/cureus.34922
https://doi.org/10.7759/cureus.34922
https://doi.org/10.1097/PRS.0b013e31821e7191
https://doi.org/10.1097/PRS.0b013e31821e7191
https://doi.org/10.1186/s40902-019-0205-2
https://doi.org/10.1186/s40902-019-0205-2
https://doi.org/10.1186/s40902-019-0205-2
https://doi.org/10.1055/s-0038-1676379
https://doi.org/10.1055/s-0038-1676379
https://doi.org/10.1093/asjof/ojac077
https://doi.org/10.1093/asjof/ojac077
https://doi.org/10.1093/asjof/ojac077
https://doi.org/10.4103/jfmpc.jfmpc_2116_21
https://doi.org/10.4103/jfmpc.jfmpc_2116_21
https://doi.org/10.4103/jfmpc.jfmpc_2116_21
https://doi.org/10.5694/j.1326-5377.2002.tb04593.x
https://doi.org/10.5694/j.1326-5377.2002.tb04593.x
https://doi.org/10.5694/j.1326-5377.2002.tb04593.x
https://doi.org/10.5935/2177-1235.2016rbcp0042
https://doi.org/10.5935/2177-1235.2016rbcp0042
https://doi.org/10.5935/2177-1235.2016rbcp0042
https://doi.org/10.1007/s00266-006-0241-2
https://doi.org/10.1007/s00266-006-0241-2
https://doi.org/10.1007/s00266-006-0241-2
https://doi.org/10.1016/j.bodyim.2008.09.004
https://doi.org/10.1016/j.bodyim.2008.09.004
https://doi.org/10.1016/j.bodyim.2008.09.004
https://doi.org/10.7759/cureus
https://doi.org/10.7759/cureus
https://doi.org/10.7759/cureus
https://doi.org/10.1093/asjof/ojaa037
https://doi.org/10.1093/asjof/ojaa037
https://doi.org/10.1093/asjof/ojaa037
https://doi.org/10.1093/asjof/ojaa037
https://doi.org/10.15537/smj.2017.7.18528
https://doi.org/10.15537/smj.2017.7.18528
https://doi.org/10.7759/cureus.6232
https://doi.org/10.7759/cureus.6232
https://doi.org/10.1001/jamafacial.2019.0321
https://doi.org/10.1001/jamafacial.2019.0321
https://doi.org/10.1001/jamafacial.2019.0321
https://doi.org/10.18502/ijph.v50i2.5337
https://doi.org/10.18502/ijph.v50i2.5337
https://doi.org/10.18502/ijph.v50i2.5337
https://pubmed.ncbi.nlm.nih.gov/1625827/
https://pubmed.ncbi.nlm.nih.gov/1625827/
https://pubmed.ncbi.nlm.nih.gov/1625827/
https://pubmed.ncbi.nlm.nih.gov/2300506/
https://pubmed.ncbi.nlm.nih.gov/2300506/
https://pubmed.ncbi.nlm.nih.gov/2300506/
https://doi.org/10.1002/lary.29923
https://doi.org/10.1002/lary.29923
https://doi.org/10.1002/lary.29923
https://doi.org/10.1055/a-1760-1422
https://doi.org/10.1055/a-1760-1422
https://doi.org/10.1055/a-1760-1422
https://doi.org/10.1093/eurjcn/zvab123
https://doi.org/10.1093/eurjcn/zvab123
https://doi.org/10.1093/eurjcn/zvab123
https://doi.org/10.1093/eurjcn/zvab123
https://doi.org/10.1054/bjps.1999.3229
https://doi.org/10.1054/bjps.1999.3229
https://doi.org/10.1054/bjps.1999.3229
https://doi.org/10.1046/j.1365-2273.1998.00147.x
https://doi.org/10.1046/j.1365-2273.1998.00147.x
https://doi.org/10.1046/j.1365-2273.1998.00147.x
https://doi.org/10.26355/eurrev_202306_32727
https://doi.org/10.26355/eurrev_202306_32727
https://doi.org/10.26355/eurrev_202306_32727
https://doi.org/10.1001/archfacial.2009.61
https://doi.org/10.1001/archfacial.2009.61
https://doi.org/10.1001/archfacial.2009.61
https://doi.org/10.1097/01.prs.0000164676.72074.6a
https://doi.org/10.1097/01.prs.0000164676.72074.6a
https://doi.org/10.1097/01.PRS.0000076201.75278.BB
https://doi.org/10.1097/01.PRS.0000076201.75278.BB
https://doi.org/10.1002/lary.20817
https://doi.org/10.1002/lary.20817
https://doi.org/10.1055/s-0042-1744514
https://doi.org/10.1055/s-0042-1744514
https://doi.org/10.1089/fpsam.2020.0156
https://doi.org/10.1089/fpsam.2020.0156
https://doi.org/10.1089/fpsam.2020.0156
https://doi.org/10.36740/Merkur202305110
https://doi.org/10.36740/Merkur202305110
https://doi.org/10.36740/Merkur202305110
https://doi.org/10.7759/cureus.22735
https://doi.org/10.7759/cureus.22735
https://doi.org/10.7759/cureus.22735
https://doi.org/10.1097/PRS.0b013e3181d5135a
https://doi.org/10.1097/PRS.0b013e3181d5135a
https://doi.org/10.1097/PRS.0b013e3181d5135a
https://doi.org/10.1097/PRS.0b013e3181d5135a
https://doi.org/10.1016/j.bjps.2010.09.019
https://doi.org/10.1016/j.bjps.2010.09.019
https://doi.org/10.1016/j.bjps.2010.09.019
https://doi.org/10.1097/00006527-200323010-00005
https://doi.org/10.1097/00006527-200323010-00005


 Alhajress et al • Postrhinoplasty Depression: A Systematic Review

9

	41.	 Kucur C, Kuduban O, Ozturk A, et al. Psychological evaluation of 
patients seeking rhinoplasty. Eurasian J Med. 2016;48:102–106.

	42.	 Javanbakht M, Nazari A, Javanbakht A, et al. Body dysmorphic 
factors and mental health problems in people seeking rhinoplas-
tic surgery. Acta Otorhinolaryngol Ital. 2012;32:37.

	43.	 Piromchai P, Suetrong S, Arunpongpaisal S. Psychological status 
in patients seeking rhinoplasty. Clin Med Insights Ear Nose Throat. 
2011;4:31–35. 

	44.	 Brunicardi F, Andersen D, Billiar T, et al. Schwartz’s Principles of 
Surgery. 10e. McGraw-hill; 2014:1034–1099.

	45.	 Čaušević R, Karić I, Salihagić S, et al. Patient satisfaction as a 
psychological dimension after rhinoplasty: a randomized study. J 
Health Sci. 2020;10:219–225. 

	46.	 Goin J, Goin M, Karimi K, et al. Psychology of the facelift patient. 
Facial Plast Surg. 2017;33:252–259. 

	47.	 Chowdhury S, Verma S, Debnath T. Self-esteem in rhinoplasty 
patients: a comparative study. Indian J Otolaryngol Head Neck Surg. 
2022;74:1571–1575. 

	48.	 Hashemi M, Sakhi N, Ghazavi H, et al. Effects of aesthetic rhino-
plasty on quality of life, anxiety/depression, and self-esteem of 
the patients. Eur J Plast Surg. 2020;43:153–158. 

	49.	 Naraghi M, Atari M. A comparison of depression scores between 
aesthetic and functional rhinoplasty patients. Asian J Psychiatr. 
2015;14:28–30. 

	50.	 Kütük SG, Arıkan OK. Evaluation of the effects of open and 
closed rhinoplasty on the psychosocial stress level and qual-
ity of life of rhinoplasty patients. J Plast Reconstr Aesthet Surg. 
2019;72:1347–1354. 

	51.	 Meningaud JP, Benadiba L, Servant JM, et al. Depression, anxiety 
and quality of life: outcome 9 months after facial cosmetic sur-
gery. J Craniomaxillofac Surg. 2003;31:46–50. 

	52.	 Bensoussan JC, Bolton MA, Pi S, et al. Quality of life before and 
after cosmetic surgery. CNS Spectr. 2014;19:282–292. 

	53.	 Moss TP, Harris DL. Psychological change after aesthetic plastic 
surgery: a prospective controlled outcome study. Psychol Health 
Med. 2009;14:567–572. 

	54.	 Von Soest T, Kvalem IL, Roald HE, et al. The effects of cosmetic 
surgery on body image, self-esteem, and psychological problems. 
J Plast Reconstr Aesthet Surg. 2009;62:1238–1244. 

	55.	 Sarwer DB, Gibbons LM, Magee L, et al. A prospective, multi-site 
investigation of patient satisfaction and psychosocial status fol-
lowing cosmetic surgery. Aesthet Surg J. 2005;25:263–269. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC3324957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3324957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3324957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3324957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3324957/
https://doi.org/10.4137/CMENT.S7859
https://doi.org/10.4137/CMENT.S7859
https://doi.org/10.4137/CMENT.S7859
https://doi.org/10.17532/jhsci.2020.930
https://doi.org/10.17532/jhsci.2020.930
https://doi.org/10.17532/jhsci.2020.930
https://doi.org/10.1055/s-0037-1601411
https://doi.org/10.1055/s-0037-1601411
https://doi.org/10.1007/s12070-021-02734-2
https://doi.org/10.1007/s12070-021-02734-2
https://doi.org/10.1007/s12070-021-02734-2
https://doi.org/10.1007/s00238-019-01582-2
https://doi.org/10.1007/s00238-019-01582-2
https://doi.org/10.1007/s00238-019-01582-2
https://doi.org/10.1016/j.ajp.2015.01.009
https://doi.org/10.1016/j.ajp.2015.01.009
https://doi.org/10.1016/j.ajp.2015.01.009
https://doi.org/10.1016/j.bjps.2019.04.002
https://doi.org/10.1016/j.bjps.2019.04.002
https://doi.org/10.1016/j.bjps.2019.04.002
https://doi.org/10.1016/j.bjps.2019.04.002
https://doi.org/10.1016/s1010-5182(02)00159-2
https://doi.org/10.1016/s1010-5182(02)00159-2
https://doi.org/10.1016/s1010-5182(02)00159-2
https://doi.org/10.1017/S1092852914000210
https://doi.org/10.1017/S1092852914000210
https://doi.org/10.1080/13548500903112374
https://doi.org/10.1080/13548500903112374
https://doi.org/10.1080/13548500903112374
https://doi.org/10.1016/j.bjps.2007.12.093
https://doi.org/10.1016/j.bjps.2007.12.093
https://doi.org/10.1016/j.bjps.2007.12.093
https://doi.org/10.1016/j.asj.2005.03.006
https://doi.org/10.1016/j.asj.2005.03.006
https://doi.org/10.1016/j.asj.2005.03.006

