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Abstract
Objective This systematic review aims to answer the following question: What is the psychological impact of orthognathic 
surgery on patients with dentofacial deformities undergoing orthodontic-surgical treatment?
Material and methods The search was adapted for each of the following databases: American and Caribbean Center on 
Health Sciences (LILACS), Cochrane Library, Embase, Psychinfo, PubMed/Medline, Scopus and Web of Science, and gray 
literature using Google Scholar, OpenGrey, and ProQuest. The risk of bias was assessed using the Joanna Briggs Institute 
Critical Assessment Checklist. This study performed estimates of interest, random-effects meta-analyses, and calculated 
heterogeneity using Higgins inconsistency index (I2).
Results A total of 6751 references were found in all searches. After applying the eligibility criteria after full-text reading, 37 
studies comprised the final qualitative synthesis. Thirteen studies were included in quantitative synthesis, and it was possible 
to meta-analyze data from the following questionnaires: GHQ-28, MMPI, RSES, and SCL-90-R. There was an improve-
ment in psychological aspects related to depression, hysteria, self-esteem, anxiety, obsessive-compulsiveness, interpersonal 
sensitivity, paranoid ideas, and psychoticism (p < 0.05).
Conclusions Correction of dentofacial deformity through orthodontic-surgical treatment is associated with improvements 
observed in several psychological domains, especially in relation to depressive states.
Clinical relevance. This result highlights the importance of surgeons and orthodontists in promoting adequate control of 
patients’ expectations and treatment goals taking into account the individual's psychological aspects.
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Introduction

Orthodontic-surgical treatment through a combination of 
orthognathic surgery and orthodontic treatment is the ideal 
option for the correction of dentofacial deformities [1–3]. 
This procedure consists, in general, in repositioning the 
maxillary bones, providing a harmonization of the facial 
bone structure and consequent anatomical-functional cor-
rections [4]. It thus matches biological, functional, and 
especially aesthetic aspects [5]. This type of treatment 
involves some phases, such as initial planning, orthodon-
tic preparation, the surgical act repositioning the facial 
skeleton in a more harmonious position through orthog-
nathic surgery, post-surgical orthodontic refinement, and 
the containment phase after removal of the fixed ortho-
dontic appliance [3].

Orthodontic-surgical treatment, by making facial 
changes of patients, both in the preoperative and the post-
operative period, may affect the individual's psychosocial 
factors and their interaction in society [6]. Thus, knowl-
edge of these aspects is of paramount importance for den-
tal professionals since the psychosocial state, in addition to 
being able to interfere at a macro level, such as influencing 
the behavior and interpersonal relationships of individuals, 
may also interfere with parameters of the surgical process 
itself, such as the motivation to seek treatment and satis-
faction with results [7].

To date, there are three systematic reviews addressing 
the relationship between orthodontic-surgical treatment 
and psychosocial aspects [8–10]. Hunt, O.T. et al. (2001) 
reported the benefits of orthognathic surgery and studied 
parameters of self-confidence and social consonance [10]. 
On the other hand, Alanko, O.M. et al. (2010) did not find 
great differences in the psychic and social dimensions of 
the studied patients [8]. The most recent systematic review 
on this topic [9] did not find scientific evidence attesting 
the effects of this treatment on the intended outcome due 
to a high risk of bias presented by the studies included. 
However, the analyses did not include all available evi-
dence on the subject, making clinical decision-making dif-
ficult. The assessment of risk of bias was performed using 
a tool designed for a different type of study, not consistent 
with the studies included. This may have resulted in an 
inadequate assessment of the risk of bias of these studies 
[11]. No review presented a quantitative synthesis of the 
findings through meta-analysis. Also, new studies were 
published on this subject, thus justifying a new systematic 
review.

Considering this scenario, this systematic review aims to 
answer the following question: What is the psychological 
impact of orthognathic surgery on patients with dentofacial 
deformities undergoing orthodontic-surgical treatment?

Methods

This systematic review was developed according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses Checklist (PRISMA) [12].

Eligibility criteria

To consider the eligibility of studies to be included/excluded 
in this review, “PICOS” was used:

Population (P)  Patients with dentofacial deformities;
Intervention (I)  Carrying out orthodontic-surgical 

treatment;
Comparison (C)  Comparison of the moment before sur-

gery (baseline) with the moment after 
surgery, or a control group without 
dentofacial deformity;

Outcomes (O)  Psychosocial aspects assessed using a 
validated psychometric scale;

Studies design (S)  Randomized clinical studies, pseudo-
randomized, non-randomized, observa-
tional cohort, or cross-sectional studies.

Inclusion criteria

Studies whose objective was to evaluate psychological 
aspects through validated questionnaires applied before and 
after orthodontic-surgical treatment in patients with dentof-
acial deformities (longitudinal assessment) were included. 
Studies that evaluated patients undergoing orthodontic-
surgical treatment, comparing them to a control group of 
patients with good facial harmony (cross-sectional assess-
ment) were also included. There was no restriction on age, 
language, and time of publication. Cross-sectional, cohort, 
case–control, randomized clinical trials, pseudo-randomized, 
or non-randomized studies were included.

Exclusion criteria

The following exclusion criteria were applied: 1) reviews, 
letters, posters, conference abstracts, case reports, expert 
opinions, and articles that were not available for full read-
ing were excluded; 2) works applying psychological ques-
tionnaires only before or only after orthognathic surgery; 
3) studies that applied questionnaires without validation or 
those developed by the authors themselves; 4) studies that 
evaluated patients with syndromes or diseases associated 
with craniofacial anomalies, orofacial neoplasms, patients 
with cleft lip/palate (only in the lip or palate), or patients 
who did not undergo orthognathic surgery; 5) Patients being 
treated for sleep apnea; 6) orthodontic-surgical treatments in 
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the “surgery-first” modality (orthognathic surgery without 
preoperative orthodontic preparation) or when combined 
with other specialties, except for orthodontics.

Information sources and search strategy

Detailed and tailored individual search strategies were 
developed for each of the following bibliographic data-
bases: American and Caribbean Center on Health Sciences 
(LILACS), Cochrane Library, Embase, Psychinfo, PubMed/
Medline, Scopus, and Web of Science. A gray literature 
search was performed using Google Scholar, OpenGrey, Pro-
Quest and medRxiv. The search was carried out on February 
8, 2020, in all databases and updated on March 17, 2021. 
The list of references cited in the articles included was also 
verified and an expert in the field was consulted about any 
publication relevant to this study.

Appropriate combinations of truncation and words were 
done and adapted for each database query (online resource 
1). All references were managed by the appropriate reference 
software (EndNote® Web—Thomson Reuters, Philadelphia, 
PA), and duplicates were removed.

Selection process

The selection was carried out in two phases. In phase 1, two 
reviewers (I.B.B. and C.M.A.) independently and blindly 
reviewed the titles and abstracts of all citations collected 
from identified electronic databases. Articles that did not 
meet the inclusion criteria were discarded. In phase 2, the 
same reviewers applied the eligibility criteria to the full text 
of the articles. The reference list of selected studies was 
critically evaluated by both examiners (I.B.B. and C.M.A.).

To facilitate independent reading in both phases, the 
Rayyan website (http:// rayyan. qcri. org) was used. Review-
ers were blinded in all evaluations, and a third team member 
(O.G.F.) acted as moderator [13]. In addition, to ensure a 
correct calibration between both reviewers, the calculation 
of the Kappa coefficient of agreement was performed, and 
the reading started only when the agreement value was > 0.7, 
indicating a good agreement.

Data collection process

Two authors (I.B.B. and A.A.M.) collected information from 
the selected articles, such as study characteristics (author, 
year of publication, country, and study design), popula-
tion characteristics (total number, total sample, number 
of cases and control, gender, age), Angle’s classification 
of malocclusion, questionnaires evaluating psychological 
aspects, results, and conclusions. Any disagreements were 
excluded through discussion and mutual agreement between 

reviewers. When the two authors did not reach a consen-
sus, a third reviewer (O.G.F.) intervened to make the final 
decision.

If any data were missing or incomplete in the article, 
attempts were made to contact the authors to obtain perti-
nent unpublished information. Three attempts were made 
to contact the first author, the corresponding author, and 
the last author of the article, and the time interval between 
attempts was one week. In case of no response, the article 
was excluded with due justification.

Data items

The mean scores for each validated questionnaire were 
extracted from the studies included considering the time of 
assessment during the treatment. To increase the reliability 
of the extracted measures, only scores originating from psy-
chometric instruments and validated in the literature were 
accepted.

Assessment of risk of bias

The risk of bias was assessed separately by three review-
ers (I.B.B., A.A.M., and F.M.G.) using the Joanna Briggs 
Institute Critical Assessment Checklist [14], specific to the 
design of the studies included. The included articles were 
judged as “high risk,” “moderate risk,” and “low risk” 
when the domains with “yes” answers represented 0–49%, 
50–69%, 70% or more, respectively, of the other domains. A 
meeting with the three reviewers solved any disagreements. 
A fourth reviewer (K.V.M.T) contributed if necessary.

Effect measures

When the results were presented on the same scale, the dif-
ference between the means (MD) of scores was calculated by 
comparing the two groups (baseline and post-intervention).

Conversely, if the measurements were in different scales, 
even if using the same questionnaire, the standardized differ-
ence between means (SMD) was used as a summary measure 
(Hedges’s g). SMD values of 0.2–0.5 were considered small, 
values of 0.5–0.8 were considered medium, and values > 0.8 
were considered large effect size[15].

Synthesis method

To calculate the estimates of interest, random effects meta-
analyses were performed, weighted by the inverse variance 
method using the DerSimonian and Laird estimator to esti-
mate the variance by the value of  Tau2. The Higgins incon-
sistency index was used to calculate heterogeneity (I2) [16]. 
To analyze the influence of heterogeneity on the interval 
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estimates of the analyses, 95% prediction intervals (PI95%) 
were calculated for the estimated global effect.

The summary effect estimate was calculated through the 
mean difference between the moments of interest (baseline 
and post-intervention) and the measurements of MD and 
SMD. Sensitivity analyses were performed when a study 
classified as with a high risk of bias was included, or when 
there was the inclusion of a cross-sectional study, even eval-
uating a sample of pre-surgical and post-surgical patients, 
to see if there was a change in the effect size due to the 
inclusion of different study designs. As the randomization 
process did not influence the estimate (only performed pre 
and post-surgery evaluation—patients as their own control), 
sensitivity analysis was not necessary for these cases. Possi-
ble confounding factors, were evaluated by meta-regression 
with random effect models to verify whether the variance 
in the observed effect estimates was explained by these 
covariables, generating a bubble plot graph for the analysis. 
The significance level adopted was 5%, and the Forest Plots 
graphs were generated by the statistical software R, version 
1.2.1335 (Rstudio Inc, Boston, USA) and Stata version 16.0 
(Stata Corp LLC, College Station, USA).

Reporting bias assessment

In the impossibility of performing an evaluation using the 
funnel graph (n < 10) to reduce the probability of occur-
rence of publication bias, a broad search was carried out in 
several databases, including a database in a language other 
than English (LILACS), and in gray literature.

Certainty of evidence

The level of evidence was evaluated using the Grading of 
Recommendations, Assessment, Development and Evalua-
tion (GRADE) [17]. It grades the quality of evidence in four 
levels: very low, low, moderate, and high. ‘‘High quality’’ 
suggests that the actual effect lies close to the estimate of the 
effect. ‘‘Very low quality’’ suggests that there is very little 
confidence in the effect estimate, and the estimate reported 
can be substantially different from what was measured. This 
tool considers five aspects for rating the quality of evidence 
[18].

Results

Study selection

In Phase 1, 6751 references were found in all searches. After 
duplicates were removed, 4967 articles remained for screen-
ing of titles and abstracts. After screening, both reviewers 
selected 84 references to proceed to phase 2. After applying 

the eligibility criteria on full text reading, 49 further articles 
were excluded (online resource 2). After performing a search 
update, the authors included one more article. In addition, 
they included a thesis found in gray literature. Thus, 37 
studies remained in the final qualitative synthesis (online 
resource 3). Figure 1 shows a flowchart of the identification 
process, inclusion, and exclusion of studies.

Study characteristics

Most studies included in the analysis were observational 
studies (no intervention control); nine were cross-sectional, 
one was a case control, and nineteen were cohort studies. In 
addition, five studies had a mixed design (cross-sectional 
and longitudinal assessment). Three studies were rand-
omized controlled trials. Of all the included studies, only 
six included studies performed in a cross-sectional assess-
ment, comparing scores of individuals before surgery with 
control groups with good facial harmony, to demonstrate the 
psychosocial impact of the deformity before correction with 
orthodontic-surgical treatment [19–24]. All other studies 
compared scores in a pre-surgical time with a post-surgical 
or post-treatment time.

The studies were published between 1982 and 2021 and 
conducted in the following countries: Austria, Brazil, China, 
Croatia, Denmark, Finland, France, Italy, Japan, Jordan, 
South Korea, Taiwan, Turkey, USA, and UK.

The study sample ranged from 29 to 1196 patients, and 
ages ranged from 11 years at the beginning of orthodontic 
treatment to 69 years. The most used questionnaires to assess 
psychological aspects in orthodontic-surgical patients were 
Symptom Checklist-90-Revised (SCL-90-R), Minnesota 
Multiphasic Personality Inventory (MMPI), The General 
Health Questionnaire-28 (GHQ-28), and Rosenberg Self-
esteem Scale (RSES). Online resource 3 presents the char-
acteristics of the studies included in the synthesis.

Risk of bias

Among the 37 studies included, three articles were classified 
as with a high risk of bias, eighteen as having a moderate 
risk, and the others as low risk of bias. The domains with 
the greatest number of methodological flaws were related 
to the control of confounding factors and strategies to deal 
with them, and the absence of a description of the complete 
follow-up in longitudinal studies. The randomized clinical 
trials included in the analysis were classified as having a 
low risk of bias, but none of them cited adequate blinding 
strategies (Fig. 2 and online resource 4).

Of the studies included in the meta-analysis, only one 
study had a high risk of bias.

Clinical Oral Investigations (2022) 26:2237–22512240
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Results of individual studies

All patients who sought orthodontic-surgical treatment 
reported aesthetic or functional complaints or followed the 
recommendation of professionals in the area. The main moti-
vation of orthognathic surgery was due to facial aesthetics 
and functional objectives. Some psychological changes may 
be related to dentofacial deformities, significantly improving 
the results obtained after surgical treatment [19, 21, 25–31]. 
Psychological support throughout the treatment was also 
reported as a facilitator to achieve aesthetic and functional 
success [32].

Finlay P.M. et al. (1995) showed that most patients were 
motivated by aesthetics, and only 31% by impaired orofacial 
function [28]. Alanko, O.M. et al. (2014) observed that 15% 
of the sample of patients who sought orthognathic surgery 
were bullied, and 23 to 57% of their sample had some sig-
nificant psychiatric symptom during their daily lives [19].

Self-esteem has a tendency to decrease at the beginning 
of orthodontic treatment, remaining low up to six months 
after surgery [33]. After this period, compared to patients 
who did not undergo surgical treatment, self-esteem is sig-
nificantly higher [28, 34, 35]. Class III patients showed a 
greater insecurity regarding appearance, sensitivity to criti-
cism, greater anxiety, and lower self-esteem in the pre-sur-
gical period [34, 36–38].

After undergoing orthognathic surgery, at least one 
subscale, such as self-confidence, social interaction, 
facial body image, depression, or anxiety, was signifi-
cantly higher than that of patients in the control group 
without orthognathic surgery, even though they had some 
functional problem, such as paresthesia after the surgery 
[19, 21, 23, 25, 27, 30, 31, 33–35, 37, 39–46]. There was 
disagreement in the literature when evaluating self-esteem 
in individuals with the skeletal discrepancy in the pre- 
and post-treatment moments or in a control group with 
good facial harmony. Studies showed improvement in self-
esteem or no statistical difference [19, 33, 40, 47, 48]. 
Pain, paresthesia, post-surgical discomfort, and functional 
problems were predictors of emotional issues related to 
self-esteem in the post-surgery period; however, there was 
a decrease over time [49, 50].

Some studies show that the greater the severity of skeletal 
discrepancy, the higher the score for depression [40, 51–53]. 
As for symptoms of depression, Brunault, P. et al. (2016) 
demonstrated that demographic factors do not directly influ-
ence the results for depression among men and women or 
marital status, but the highest score obtained for depression 
was associated with the length of treatment and the type of 
orofacial deformity [52]. Also, there was a decrease in these 
psychological symptoms after an average time of 12 months 
after surgery [52, 54].

Fig. 1  Flowchart of literature search and selection criteria

Clinical Oral Investigations (2022) 26:2237–2251 2241
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Younger patients (21–34 years) showed more psychologi-
cal problems, while older patients showed more physiologi-
cal complaints. They are associated with poor post-surgical 
results [55]. On the other hand, a study by Brunault, P. et al. 
(2016) found no significant age-related effects [52].

Hatch, JP. et  al. (1997) suggested that psychosocial 
changes remain stable in surgical groups immediately after 
surgery, and that after an average time of 2 years they tend 
to decrease, reaching a lower level than in the pre-operative 

period. This shows that there is no relationship between psy-
chological function before surgery and satisfaction with the 
treatment results [37]. In this same line of study, Motegi, 
E. et al. (2003) demonstrates that from 2 to 5 years after 
surgery psychological changes are not significant, as well 
as immediately after surgery [56].

Orthognathic patients had significantly higher levels of 
social anxiety than the general population [57]. Gender was 
a significant factor associated with anxiety. Overall, women 

Fig. 2  Risk of bias. Joanna Briggs Institute Critical Assessment Checklist. Green indicates a low risk of bias, yellow indicates an unclear risk of 
bias and red indicates a high risk of bias

Clinical Oral Investigations (2022) 26:2237–22512242
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showed a greater anxiety than men [52, 53]. Self-reporting 
regarding the personality of surgical patients improved com-
pared to the preoperative period in relation to some disorders 
such as depression, anxiety, psychoticism, obsessive–com-
pulsive symptoms, and interpersonal sensitivity, in addition 
to improving self-identity, self-satisfaction, and social con-
flicts [39, 58, 59].

Synthesis of results

Thirteen studies were included in the quantitative synthe-
sis. It was possible to meta-analyze data from the following 
questionnaires: GHQ-28, MMPI, RSES, and SCL-90-R.

When the scores for the domains somatic symptoms, anxi-
ety/insomnia, social dysfunction, and severe depression were 

Fig. 3  Forest plot of the meta‐analysis of GHQ-28 questionnaire, displaying risk of bias judgements for each study included
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Fig. 4  Forest plot of the meta‐analysis of the MMPI questionnaire, displaying risk of bias judgements for each study included
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evaluated, the only domain of the GHQ-28 questionnaire to 
show a statistical significance (p < 0.05) was that related to severe 
depression: there was a decrease in means by -0.82 when com-
paring the time before orthognathic surgery and six-12 months 
after surgery [CI95% = -1.35 – -0.28; I2 = 0%], indicating a 
slight improvement in mental health regarding aspects related to 
depression in six to 12 months after surgery (Fig. 3). There was 
no statistical significance for the overall effect for this question-
naire. These results were the same even with the performance of 
a sensitivity analysis, excluding the study classified as a high risk 
of bias or cross-sectional design (online resource 5).

When evaluating the personality of these individuals 
through the MMPI questionnaire, no domains when evalu-
ated in isolation, showed statistically significant difference 
(p > 0.05). When considering the overall effect, there was a 
mean decrease of -1.30 in scores of individuals over a period 
of six months after surgery (MD = -1.30; CI95% = -2.18–-
0.42; I2 = 52%) (Fig. 4). However, the prediction interval 
includes the null difference value, thus denoting low robust-
ness of these results [PI95% = -3.71–1.11].

When assessing the self-esteem of patients undergo-
ing orthodontic-surgical treatment compared to individuals 
with a normal face or already treated, there was a significant 
increase in self-esteem scores according to the Rosenberg 
scale [SMD = 0.56; CI95% = 0.25–0.88] (Fig. 5), reflecting 
an improvement in the individual’s self-image, with a mod-
erate effect size. Despite the low heterogeneity between the 
effects of the included studies (I2 = 34%), the small number of 
included studies made the analysis present a wide prediction 
range [PI95% = -0.27–1.40], denoting a low robustness of these 
findings. For the SCL-90-R questionnaire, seven of the nine 

domains showed a statistically significant improvement for 
psychological symptoms related to obsessive-compulsiveness 
[SMD = -0.30; CI95% = -0.57–-0.04; I2 = 32%], interpersonal 
sensitivity [SMD = -0.71; CI95% = -0.98–-0.44; I2 = 32%], 
depression [SMD = -0.56; CI95% = -0.77–-0.35; I2 = 0%], anxi-
ety [SMD = -0.42; CI95% = -0.64–-0.20; I2 = 6%], phobic anxi-
ety [SMD = -0.46; CI95% = -0.78–-0.13; I2 = 53%], paranoid 
ideation [SMD = -0.43; CI95% = -0.74–-0.11; I2 = 51%], and 
psychoticism [SMD = -0.37; CI95% = -0.57–-0.16; I2 = 0%]. 
It was also possible to observe a decrease in the overall effect 
[SMD = -0.42; CI95% = -0.51–-0.33; I2 = 34%], thus evidenc-
ing a decrease in the psychopathological symptoms of these 
individuals when undergoing orthodontic-surgical treatment to 
correct the dentofacial deformity. The domains related to som-
atization and hostility were not statistically significant (Fig. 6).

When the scores for the depression domain of the different 
questionnaires were standardized by the same effect size (Hedg-
es’s g), it was possible to see a significant improvement in this 
outcome for individuals undergoing orthodontic-surgical treat-
ment [SMD = -0.28; CI95% = -0.38–-0.18; p < 0.05] (Fig. 7a). 
The postoperative time covariate proved to be a significant pre-
dictor, explaining 100% of the heterogeneity observed in the 
analysis [R2 = 100%; p = 0.034], showing a decrease in scores 
related to depression as the postoperative time passes. (Fig. 7b).

Confidence in cumulative evidence

The certainty of the evidence assessed by the GRADE tool 
was considered very low. The main factors for the decrease 
in the certainty of the evidence generated were the meth-
odological limitations, generating a potential risk of bias, 

Fig. 5  Forest plot of the meta‐analysis of the RSES questionnaire, displaying risk of bias judgements for each study included
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inconsistency (presence of uncontrolled confounding factors, 
generating statistical heterogeneity), and imprecision (wide 
prediction interval generated by the existing heterogeneity or 
by the low number of studies) (online resource 6).

Discussion

This systematic review and meta-analysis analyzed the psycho-
logical aspects of patients with skeletal facial deformities under-
going orthodontic-surgical treatment. The search for this type 
of treatment occurs mostly for aesthetic reasons, correspond-
ing to 52% of the cases, while only 31% seek treatment due to 

Fig. 6  Forest plot of the meta‐analysis of the SCL-90-R ques-
tionnaire, displaying risk of bias judgements for each study 
included

◂

Fig. 7  Meta-analysis for the depression domain, assessed by different questionnaires (a) and bubble plot graph using postoperative time 
(months) as a covariate for depression scores (b)

Clinical Oral Investigations (2022) 26:2237–2251 2247
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functional reasons [28]. The included studies that evaluated the 
psychological aspects before and after treatment found a high fre-
quency of depression, anxiety, and self-esteem scores as the main 
changes that affect these patients when undergoing treatment.

The depressive state may directly influence the quality 
of life of individuals with dentofacial deformities, signifi-
cantly interfering in the vitality, mental health, and social 
aspects of these individuals [60]. Orthognathic patients 
with severe dentofacial deformity may be more likely to 
suffer psychological distress and even depression [61]. In 
the present review, the domain related to depression showed 
a statistically significant difference, denoting a decrease in 
the depressive state of these patients. General health and 
quality of life are affected in orthognathic patients [60], and 
the correction of these aspects can be an explanation for the 
improvement in the depressive state of these patients.

Treatments that involve cosmetic aspects in addition 
to functional aspects are closely related to psychological 
well-being. Patients who seek cosmetic surgery often show 
high levels of anxiety [62]. The psychological assessment 
obtained by the SCL-90-R questionnaire showed improve-
ment in two domains related to anxiety levels, indicating that 
the orthodontic-surgical treatment positively affects the psy-
chosocial state. Orthognathic patients may be at an increased 
risk of social anxiety disorder regardless of age, gender, or 
severity of deformity [57]. Taking into account the stress 
generated in the pre-surgical orthodontic treatment stage, it 
is necessary to carry out an assessment of prior anxiety. The 
main complaints reported in the initial consultation should 
be considered. After the treatment, it is essential to follow 
the evolution of patients to monitor any problems and/or dis-
satisfaction in the postoperative period [38], thus providing 
a more structured future follow-up [29, 52, 56].

Patients with dentofacial deformity and Class III malocclu-
sion show a significant decrease in self-esteem compared to 
individuals without dentofacial deformation [34]. According 
to Araujo, C.M. et al. [63], after an average of four months 
after surgery, there is an evident increase in quality of life in 
domains related to facial esthetics and function. The sum-
mary of results of the studies included showed a significant 
increase in self-esteem after orthodontic-surgical treatment. 
It was equivalent to that of patients in the control group at 
the initial time of studies [33, 40]. Characteristics such as 
gender, age, and severity of malocclusion were factors that 
could affect the results obtained in these patients. Changes in 
aesthetic aspects may explain our findings, as aesthetics are 
improved. This might have influenced the increase in these 
patients' self-esteem scores. In addition, after correction 
of dentofacial deformity, sensitivity to criticism and social 
appearance anxiety tend to decrease in these individuals [34]. 
However, despite the low heterogeneity of studies in the scien-
tific literature on the subject, there is a need for more studies 
that assess this outcome to increase its robustness.

There is evidence that psychological problems may be cor-
related with different types of dentofacial deformities [36, 38, 
40]. In general, patients with Class III malocclusion tend to 
have a greater insecurity, depression, and psychological stress 
compared to other types of malocclusion [36], as it is more 
difficult to disguise skeletal discrepancy due to the protrusion 
of the jaw and concavity of the facial profile, which is consid-
ered less attractive [38, 40]. According to Gerzanic, L. et al., 
patients with Class III malocclusion undergo orthognathic sur-
gery approximately 4 years earlier than in other deformities, 
reaffirming that there are psychological reasons that affect the 
decision to undergo surgical correction [36]. Gender was one 
of the factors associated with changes in emotional behavior, 
depression, and self-esteem. Females experience the most dra-
matic changes with the change in the facial profile [33, 36, 44, 
52, 56]. Age can also be a determining factor. Younger indi-
viduals were the most likely to have some psychiatric disorders 
and emotional difficulties as they are in a stage of development 
and construction of an identity where a negative body image 
may cause vulnerability [29]. The lack of control of these con-
founding factors in the studies included decreased the degree of 
certainty of the evidence generated by this synthesis according 
to the GRADE tool. In the present review, the only possible 
outcome to be analyzed through a regression analysis was the 
time of postoperative evaluation, showing to be a significant 
predictor for this outcome.

After analyzing the studies included in this systematic 
review, the importance of psychological assessment of the 
patient prior to orthodontic-surgical treatment is evident 
in order to observe the psychological characteristics and 
align aesthetic with functional expectations in the final 
surgical result.

Limitations

The certainty of evidence assessed by the GRADE tool 
resulted in low and very low certainty of evidence. The 
presence of several confounding factors inherent to the 
topic, such as age, gender, type of malocclusion, and 
patients’ expectations of orthodontic-surgical treat-
ment, may affect the estimates generated, especially 
when they are not controlled by appropriate methods 
of sampling and randomization. Most of the analysis 
was based on uncontrolled observational studies, and 
thus there was no control of the exposure factor and also 
the impossibility of random allocation methods. These 
factors reduce the certainty of evidence and may have 
generated inaccuracy and inconsistency. Thus, based on 
the current literature on this subject, it is recommended 
to carry out randomized clinical studies with adequate 
sampling methods, controlling possible confounding 
factors.

Clinical Oral Investigations (2022) 26:2237–22512248



1 3

Conclusion

Based on the results of this systematic review and meta-anal-
ysis, the evidence suggests an improvement in psychosocial 
aspects related to hysteria, self-esteem, anxiety, obsessive-
compulsiveness, interpersonal sensitivity, paranoid ideas, 
psychoticism, and an improvement in the depressive state. 
The postoperative time being an important covariate for the 
improvement of scores related to the depressive state in these 
patients. This result highlights the importance of surgeons 
and orthodontists in promoting adequate control of patients’ 
expectations and treatment goals taking into account the 
individual's psychological aspects.
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