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Abstract 

This study was designed to evaluate the impact of orthognathic surgery on depression and anxiety in patients with dentofacial deformities. 
PubMed, Embase, Cochrane Library, Web of Science, CNKI and WANFANG databases were searched from 2000 to 2025. This systematic 
review included studies that evaluated the impact of orthognathic surgery on depression and anxiety as measured by the Symptom Checklist-
90 (SCL-90), Minnesota Multiphasic Personality Inventory (MMPI), State-Trait Anxiety Inventory (STAI) and Social Appearance Anxiety 
Scale (SAAS). The review included 12 articles with 613 participants, of which 10 were included in the meta-analyses. It revealed that orthog-
nathic surgery was associated with postoperative improvement in psychological status. Regarding depression, scores at more than 6 months 
postoperatively were significantly lower than preoperative levels for both SCL-90 (MD 0.20, 95% CI [0.07 to 0.32]) and MMPI (MD 1.77,
95% CI [ 0.50 to 4.04]). However, a more pronounced reduction in depression was observed at 3 months postoperatively (MD 0.33, 95% CI
[ 0.15 to 0.80]) compared to 6 months, suggesting a potential partial relapse during this interim period. For anxiety, significant improvement
was noted at more than 6 months using the SAAS (MD 9.41, 95% CI [2.21 to 16.61]), while just a positive trend was observed with the SCL-
90 (MD 0.10, 95% CI [ 0.07 to 0.27]). Similarly, a more pronounced reduction in anxiety was observed at 3 months postoperatively (MD
0.33, 95% CI [ 0.14 to 0.80]). Orthognathic surgery improves psychological status including anxiety and depression in patients with dento-
facial deformities, with peak effects observed at 3 months that may relapse by 6 months.
© 2026 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights are reserved, including those for
text and data mining, AI training, and similar technologies.

Keywords: Malocclusion; Orthognathic surgery; Psychology ; Anxiety; Depression

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Else
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los d
⇑ Corresponding author at: State Key Laboratory of Oral & Maxillofacial 
Reconstruction and Regeneration, Key Laboratory of Oral Biomedicine 
Ministry of Education, Hubei Key Laboratory of Stomatology, School &
Hospital of Stomatology, Wuhan University, Wuhan, China.

E-mail addresses: chenxinzi.lin@whu.edu.cn (C. Lin), 
2022303043007@whu.edu.cn (C. Liu), 2022303043015@whu.edu.cn 
(W. Huang), 2023305233097@whu.edu.cn (J. Wu), jingyuan.zhang@ 
whu.edu.cn (J. Zhang), yawen.chen@whu.edu.cn (Y. Chen), qilong. 
wan@whu.edu.cn (Q. Wan). 
# Chenxinzi Lin and Chuyi Liu contributed equally to this work.

https://doi.org/10.1016/j.bjoms.2026.03.014 
0266-4356/© 2026 The British Association of Oral and Maxillofacial 
Surgeons. Published by Elsevier Ltd. All rights are reserved, including
those for text and data mining, AI training, and similar technologies.
Introduction 

Orthognathic surgery has been widely applied in clinical 
practice as a critical intervention for correcting dentofacial 
deformities, improving oral function, and enhan cing facial
aesthetics.1,2 However, dentofacial deformities can not only 
lead to physiological dysfunction but also contribute to 
abnormal psychological states in patients.3,4 Studies indicate 
that patients with skeletal Class II and III deformities often 
experience severe social avoidance, masticatory dysfunction, 
and psychological distress due to significant craniofacial 
structural abnormalities, with preoperative anxiety and 
depression levels markedly h igher than those with mild
deformities.5,6 Although surgery effectively improves 
anatomical structures, its long-term psychological impact 
remains controversial: some studies report significant
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ostoperative mental health improvements,7 while others 
uggest that pain during recovery, delayed adaptation to aes-
hetic changes, or functional recovery uncertainties may 
xacerba te psychological distress, particularly when conclu-
ions vary across assessment tools.8,9 
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This study focuses on integrating multi-phase data at the 
reoperative, 3 months, and 6 months postoperative stages to 
ystematically analyse the longitudinal impact of orthog-
athic surgery on anxiety and depression. By examining tem-
oral trends in psychological outcomes and the confounding 
nfluence of assessment tool heterogeneity, this research 
ims to provide evidence-based guidance for targeted psy-
hological intervention strategies in patients after orthog-
athic surgery treatment, thereby addressing deficiencies in
atient stratification, dynamic tracking, and methodological
tandardisation in the existing literature.

Material and methods

Protocol and registra tion

T 
f 
A 
( 

his systematic review was developed according to the Pre-
erred Reporting Items for Systematic Reviews and Meta-
nalyses Checklist under the ID CRD420251044273
PRISMA).

Eligibility criteria 

T 
t 
w 
e 
t 
s 
A 
t 

he following inclusion criteria were established based on 
he PICO framework: Population (P): Patients diagnosed 
ith dentofacial deformities; studies involving were 
xcluded; Intervention (I): Undergoing orthognathic surgery 
reatment; Comparison (C): Comparison of psychological
tatus before surgery versus after surgery; Outcome (O):
nxiety and depression assessed using validated psychome-
ric instruments; Study design (S): Cohort studies.

y 
p 
p 
o 

The following exclusion criteria were applied: (1) Patients 
ounger than 18 years; (2) Studies with missing or incom-
lete data; (3) Patients with orofac ial neoplasms, or cleft lip/-
alate; (4) Reviews, letters, conference abstracts, expert
pinions, case reports, and case control studies.

Information sources and search strategy

A 
s 
P 
t 
( 
( 
t 
s 

total of seven electronic databases were systematically 
earched to identify potentially relevant articles, including 
ubMed (n = 592), Embase (n = 565), Cochrane Central Regis-
er of Controlled Trials (CENTRAL) (n = 266), Web of Science 
n = 2011), China National Knowledge Infrastructure (CNKI) 
n = 176), WANFANG Database (n = 324 ). The search covered
he period from January 1, 2000, to September 1, 2025. The
earch strategies were summarised in Table S 1 (online o nly).

Selection proces s

T 
r 
he screening process was divided into two phases. After 
emo ving duplicates in Phase 1, two independent reviewers
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J. W. and W. H.) screened the relevance of articles based 
n the inclusion criteria through their titles and abstracts. 
n Phase 2, the same reviewers applied the eligibility criteria 
o the full text of the articles. In case of any disagreements, a
hird reviewer (C. L.) was recruited to reach a consensus. A
etailed explanation for the exclusion of studies was pro-
ided in Table S2 (online only) .

Data collection process a nd data items

T 
d 
i 
c 
p 
i 
c 
e 

wo reviewers (J.W. and W.H.) independently extracted 
ata using a standardised form. The extracted information 
ncluded: first author; publication year; country; sample size; 
ontinuous outcome data for anxiety and depression from the 
sychological inst ruments; and main findings. Correspond-
ng authors were contacted for missing data. Studies without
omparable data across the predefined time points were
xcluded from quantitative synthesis.

Assessment of risk of bias

T 
d 
O 
k 
i 
c 
w 
w 
s 
a 

he risk of bias for the included cohort studies was indepen-
ently assessed by three reviewers using the Newcastle-
ttawa Scale. This tool evaluates study quality across three 
ey domains: the selection of the study groups, the comparabil-
ty of the groups, and the ascertainment of the exposure or out-
ome of interest. A star system is used to rate each domain, 
ith a maximum possible score of nine stars. For this review, 
e classified the studies based on their total score. Studies
coring between seven and nine stars were considered to have
low risk of bias, reflecting high methodological quality.

b 
o 
r 

A score of four to six stars indicated a moderate risk of 
ias, while a score of zero to three stars indicated a high risk
f bias. Any disagreements between the reviewers were
esolved through discussion until a consensus was achieved.

Statistical analysis 
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ll analyses were performed using Review Manager version 
.3 (The Nordic Cochrane Centre, The Cochrane Collabora-
ion). Considering the large variability commonly seen 
mong relevant studies, we decided a priori to use the 
andom-effects model in all meta-analyses. Mean difference 
MD) estimates were used to quantify effect sizes. A two-
ailed significance level of 5% was applied to all analyses.
ubgroups were classified based on assessment timing:
efore surgery, 3 months after surgery, and 6 months after
urgery. Statistical heterogeneity among studies was
ssessed using Cochran’s Q test and the I2 statistic, with I2
alues above 50% indicating substantial heterogeneity.

Results 

Study selec tion

F 
a 
ig. 1 illustrates the study selection process for this meta-
nalysis. The systematic search across databases yielded
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3578 records. After removing 903 duplicates, the titles and 
abstracts of 2675 records were screened. Of these, 1346 
records were excluded. The full texts of the remaining 89 
articles were assessed for eligibility by three independent 
revie wers. At this stage, 77 studies were excluded for not
meeting the inclusion criteria. Ultimately, 12 studies were
included in the quantitative synthesis and meta-analysis.

Study charact eristics

The key characteristics of the 12 incl uded studies are sum-
marised in Table 1. All selected studies employed a cohort 
design, encompassing a total of 613 participants. The sample 
sizes of individual studi es ranged from 22 to 119. The
follow-up assessments were categorised based on the num-
Fig. 1. PRISMA flowchart of search 

Des
ber of distinct time points reported: two time points in eight
studies,4,7,10–15 three time points in three studies,16–18 and 
four time points in one study.19 The primary outcome mea-
sures, as documented in all included publications, comprised
scores from SCL-90, MMPI, SAAS, and STAI.

Risk of bias in incl uded studies

The risk of bias was assessed using the Newcastle-Ottawa 
Scale (NOS) in Table S 3 (online only). The NOS scores 
for the 12 included studies ranged from 5 to 7. The majority 
of studies (n = 6) scored 7, indicating a low risk of bias, some 
studies (n = 5) scored 6, indicating a moderate risk of bias, 
while a minority (n = 1) scored 5, suggesting a high risk of
bias.
criteria and literature selection.
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Table 1 
Study and patient characteristics.
First author, year,
reference

Origin Participants (age in years) Malocclusion Measures Type of orthognathic surgery Assessment timing Conclusion 

Agırnaslıgıl, 201910 Turkey 45: M 18, F 27;
Age: 21.40 ± 2.02

Class III SAAS Le Fort I; BSSRO T0: before surgery; 
T1: 6 months after
treatment

Social appearance anxiety levels decreased signi cantlyfi

Alanko, 20174 Finland 22: M 6, F 16;
Age: 18-54

Not stated SCL-90 BSSO; Bimaxillary surgery; Maxillary
surgery

T0: before surgery; 
T1: 1 year after treatment

The SCL-90 scores were lower at 1 year after surgery,
indicating a decrease in psychiatric symptoms

Alanko, 202211 Finland 22 Not stated SCL-90 Not stated T0: before surgery; 
T1: 1 year after treatment

All aspects of SCL improved

An, 201912 China 30: M 14, F 16;
Age: 27.5 ± 6

Not stated SCL-90 Not stated T0: before surgery; 
T1: 3 months after
treatment

The postoperative F2-F9 scores in the treatment group 
were all lower than the preoperative scores.

Chen, 200319 China 73 Not stated SCL-90 Not stated T0: immediately after 
surgery; 
T1: 3 months after 
treatment; 
T2: 6 months after
treatment;
T3: 1 year after treatment

By three months scores had declined to near-
preoperative levels, while at six months and one year,
they showed a significant reduction compared to
baseline

Dong, 200816 China 42 Not stated SCL-90 Not stated T0: Immediately after 
surgery; 
T1: 3 months after 
treatment;
T2: 6 months after
treatment

The SCL-90 scores were signi cantly lower than beforefi

treatment

Kim, 200913 Korea 34: M 10, F 24;
Age: 22.5 ± 5.65

Not stated SCL-90, 
MMPI 

Single oral and maxillofacial surgeon T0: before surgery; 
T1: 6 months after
treatment

Signi cant differences in personality characteristicsfi 
were noticed after orthognathic surgery

Li, 201514 China 36: M 16, F 20;
Age: 21.7

Not stated SCL-90 Not stated T0: before surgery; 
T1: 2 years s after
treatment

Depression, anxiety, phobic anxiety and psychosis were 
signi ficantly higher than normal preoperatively

Scariot, 201918 Brazil 44 Not stated STAI Not stated T0: before surgery; 
T1: 1 month after 
treatment
T2: 6 months after
treatment

Preoperative trait anxiety levels can serve as an effective 
reference indicator for screening patients with high
postoperative state anxiety

Takatsuji, 201515 Japan 119: M 38, F 81; Age:
25.5 ± 9.4

Class I; Class II; Class
III

MMPI Le Fort I; BSSO T0: before surgery; 
T1: 6 months after
treatment

The MMPI scores for depression, hysteria, 
psychasthenia, and social introversion scales were
significantly higher than standard values before surgery

Wang, 20247 China 50: M 23, F 27;
Age: 22.14 ± 2.31

Class III SAAS Le Fort I; BSSRO T0: before surgery; 
T1: 6 months after
treatment

Social appearance anxiety decreased

Yang, 202417 China 96 Not stated STAI Not stated T0: before surgery; 
T1: 3 months after 
treatment
T2: 6 months after
treatment

Gender and the ESR1 gene polymorphism rs9340799 
were associated with anxiety levels in orthognathic
surgery patients

BSSO: Bilateral sagittal split ramus osteotomy; BSSRO: Bilateral sagittal split ramus osteotomy; F: Female; M: Male; MMPI: Minnesota Multiphasic Personality Inventory; SAAS: Social Appearance Anxiety Scale; 
SCL-90: Symptom Checklist-90; STAI: State-Trait Anxiety Inventory.
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Results of indi vidual studies

Based on the timings for SCL-90, MMPI and SAAS assess-
ment among the studies included in quantitative synthesis, 
we classified the data into three categories: before surgery, 
3 months after surgery, and 6 months after surgery. We com-
pared the depression and anxiety assessed at different times
to investigate the changes in the patients’ depression and
anxiety after orthognathic surgery and the changes during
the two distinct stages of treatment.

Of the studies included in meta-analyses, three questionnaires 
including SCL-90, MMIP and SAAS were involved for the 
assessment of depression and anxiety. Two questionnaires 
MMPI and SAAS focus on depression and anxiety, respectively. 
While the questionnaires SCL-90 focus on both depression and 
anxiety. We statistically synthesised the total scores for depres-
sion and anxiety for questionnaires SCL-90, MMPI and SAAS.

Effects of orthognathic surgery in questionnaire SCL-9 0
and MMPI for depression

The meta-analysis showed that the scores of patients’ depres-
sion at more than 6 months after orthognathic surgery were 
all lower than the scores before surgery in both questionnaire
SCL-90 (MD 0.20, 95% CI [0.07 to 0.32]) and MMPI (MD
1.77, 95% CI [ 0.50 to 4.04]) (Fig. 2). The score of depres-
A. In the study using the SCL-90 for depression after surgery 

B. In the study using the MMPI for depression after surgery

Fig. 2. Forest plot of the meta-analysis of SCL-9

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of He
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sion measured by SCL-90 at 3 months after surgery was also 
lower than the results before surgery (MD 0.33, 95% CI 
[ 0.15 to 0.80]). However, compared to pre-orthognathic 
surgery, patients at 3 months after orthognathic surgery 
had lower depression scores than patients more than 6 
months after surgery. This seems to indicate that patients at 
3 months after orthognathic surgery show a better improve-
ment in depression than those at more than 6 months after
surgery. Over time, there may be some degree of relapse in
the patients’ depressive state, but it is still an improvement
over the preoperative period.

Effects of orthognathic surgery in SCL-90 a nd SAAS
questionnaire for anxiety

When comparing the results of the improvements of patients’ 
anxiety states which evaluated at more than 6 months after sur-
gery with before surgery in both questionnaire SCL-90 (MD 
0.10, 95% CI [ 0.07 to 0.27]) a nd SAAS (MD 9.41, 95% CI
[2.21 to 16.61]) (Fig. 3). The conclusions show that the patients’ 
anxiety improved better at 3 months (MD 0.33, 95% CI [ 0.14 
to 0.80]) after orthognathic surgery than at more than 6 months 
after surgery, which is similar to the previous patients’ depres-
sion. Overall, orthognathic surgery has improved patients’ anx-
iety, except for the study Chen et al,19 which showed a slight 
increase in patients’ postoperative anxiety status instead.
0 and MMPI questionnaire for depression.

alth and Social Security de ClinicalKey.es por Elsevier en septiembre 22, 
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A. In the study using the SCL-90 for anxiety s after surgery 

B. In the study using the SAAS for anxiety after surgery

Fig. 3. Forest plot of the meta-analysis of SCL-90 and SAAS questionnaire for anxiety.
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Discussion 
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his study conducted a systematic review and meta-analysis 
ynthesising data from 10 studies to longitudinally assess the 
mpact of orthognathic surgery on anxiety and depression in 
atients with dentofacial deformities. In contrast to previous 
esearch, which has often focused on single postoperative 
ime points or short-term outcomes and been confounded 
y heterogeneity in statistical instruments, the study revealed 
he dynamic changes in psychological improvement by 
pecifically examining three critical time points: preopera-
ively, 3 months postoperatively, and 6 months postopera-
ively. Data from standardised psychol ogical assessment
ools including the SCL-90, SAAS, and MMPI were incor-
orated for comprehensive cross-instrument analysis.
lthough conflicting findings regarding changes in patients’
nxiety and depression, levels persist in the literature, the
verall evidence indicates that, despite initial improvement
bserved from the preoperative period to 3 months postoper-
tively, a relapse in the severity of anxiety and depression
ymptoms is evident by the 6 month postoperative mark.

s 
s 
p 
f 

Although most studies failed to distinguish between 
keletal Class II and Class III patients due to limited sample 
izes, the aggregated data observed relapse at 6 months com-
ared with 3 months postoperatively. Research by Mazza-
erro et al20 demonstrated that the psychological status of
s 
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keletal Class II patients was generally poorer than that of 
lass III patients. Concurrently, studies by Duarte et al21 

nd Song et al22 revealed that Class III patients exhibited 
reater postoperative psychological improvement than Class 
I patients. Consequently, superior recovery might be antic-
pated in Class III patients, potentially resulting in better anx-
ety and depression outcomes. Also, multiple confounding 
actors present in the literature were neither distinguished 
or excluded, thereby influencing outcomes. F or instance,
significant gender imbalance was observed,22,23 with 

emale participants constituting approximately two-thirds 
f the study cohorts, potentially affecting reported anxiety 
nd depression levels.24,25 Anxiety and depression are also 
nfluenced by sociocultural factors, which vary across 
egions and the heterogeneous distribution of dentofacial 
eformities patients may limit the generalisabi lity of the
esearch findings.26,27 The prevalence of skeletal Class Ill 
alocclusion ranges from 1% to 5% in white populations, 
ompared to as high as 14% in Asian populations.28,29 This 
xplains, in part, the considerable volume of related research 
onducted in Asia, especially in China, which provides a 
arge population base for such studies. Patients’ socioeco-
omic status was also identified as influencing postoperative 
sychological outcomes, with the substantial financial bur-
en of treatment compounding anxiety and depression.13 

dditionally, pre-existing psychiatric conditions were shown
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to correlate with postoperative dissatisfaction regarding aes-
thetics, occlusion, and functional results, adversely affecting
psychological states.22 Heightened sensitivity and difficulty 
adapting to new facial appearance in a subset of patients
may also contribute to this relapse.30

Variations in assessment scales were found to generate 
divergent results. The SCL-90 was noted to be more sensitive 
to changes in psychological symptoms than other instru-
ments, exhibiting more consistent postoperative improve-
ments; the SAAS, which focuses exclusively on social 
anxiety, lacks the capacity to evaluate broader anxiety
domains; and the MMPI, despite its comprehensiveness,
often induced test fatigue and compromised the quality of
responses owing to its length, with a typical completion time
of 60 to 90 minutes.31 These methodological inconsistencies 
across studies may have introduced systematic error, poten-
tially accounting for the apparent resurgence in anxiety and 
depression between 3 and 6 months. Consequently, the use 
of uniform standardis ed scales is deemed essential to deter-
mine whether this resurgence represents a genuine phe-
nomenon or methodological artifact.32 

The 6 month postoperative time frame itself was ques-
tioned as potentially suboptimal.21 Residual issues such as 
postoperative pain were documented at this stage,24 with 
multiple studies reporting functional deterioration in 7% of 
patients, reduced overall comfort due to side effects in
15%, and impaired speech in 4%.32–35 Negative perception 
of body image may persist, with the results of treatmen t
potentially falling short of patient expectations.30 Socially, 
recreational and social activities were observed to decline 
immediately after surgery, only gradually returning to preop-
erative levels around 9 months. This transient reduction in 
social engagement, coupled with the 6 month proximity to
surgery, may exacerbate anxiety and depression relative to
the 3 month period.36 Crucially, psychological adaptation 
was found to stabilise only after 2–5 years, suggesting that 
assessment of permanent psychological impact should be 
deferred to this later timeframe to allow for personality inte-
gration and functional adaptation.5,22,36–38 

These findings above align with the theoretical frame-
works of ‘body image adapta tion’ and ‘social function
restoration’.10 Orthognathic surgery addresses the fundamen-
tal physiological aspects of dentofacial deformities, which 
are known triggers for social avo idance, functional limita-
tions, and diminished self-esteem. As noted byMotegi et al,37 

the recovery of essential functions such as mastication and 
speech, coupled with the stabilisation of facial appearance, 
facilitates a positive reappraisal of body image. This process, 
in turn, encourages greater social engagement and bolsters 
self-confidence, ultimately leading to a reduction in anxiety 
and depression. The observed resurgence at 6 months, how-
ever, may reflect the transient stress response phase within
the ‘adaptation process model’, wherein significant physical
and functional changes necessitate time for psychological
integration. This underscores the imperative for integrating
psychological support throughout the rehabilitation contin-
uum to facilitate successful adaptation.
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of He
2026. Para uso personal exclusivamente. No se permiten otros usos sin autoriz
Surgeons should proactively inform patients that psycho-
logical recovery after orthognathic surgery often follows a 
non-linear trajectory. Establishing realistic expectations 
regarding potential mood fluctuations, particularly the possi-
bility of a temporary relapse between 3 to 6 months postop-
eratively, may prevent postoperative distress and improve 
satisfaction. We recommend implementing a standardised 
follow-up protocol that includes mandatory psychological 
assessment at 3 and 6 months postoperatively, using consis-
tent, validated tools like the SCL-90, Orthognathic Quality of
Life Questionnaire (OQLQ) and so on. The consultation at 6
months postoperatively is crucial for identifying patients
experiencing a resurgence of anxiety or depression who
may benefit from prompt psychological intervention.24 

Several included studies were limited by small sample sizes 
at specific intervals, most notably at 6 months postoperatively, 
and inconsistent availability of complete data across all three 
defined time points: preoperative, 3 months, and 6 months. 
This limitation may introduce selection bias and diminish the 
statistical power of longitudinal comparisons. Furthermore, 
the overrepresentation of Asian studies in the literature corre-
sponds to the higher global disease burden of dentofacial 
deformities in these populations. Given that the expression 
and experience of anxiety and depression are profoundly influ-
enced by sociocultural factors, this imbalance may limit the 
generalisability of our findings to other cultural contexts. 
Fut ure research should also aim to incorporate direct cross-
cultural comparisons and systematically measure relevant
sociocultural variables to better elucidate the mechanisms.
Conclusion 

This systematic review and meta-analysis demonstrate that 
orthognathic surgery is associated with significant postoper-
ative improvement in psychological status, both in anxiety 
and depression. However, the magnitude of this improve-
ment exhibits a distinct dynamic trajectory over time, being 
most pronounced at 3 months post-surgery and showing a 
degree of attenuation by the 6 month follow up. The synthe-
sised evidence further indicates that the measured psycholog-
ical outcomes are substantially influenced by the specific 
assessment instruments employed, unders coring the critical
impact of methodological heterogeneity. These findings
highlight the necessity for incorporating standardised psy-
chological assessments in future research and for integrating
longitudinal, targeted psychological support throughout the
patient care continuum to consolidate and sustain the mental
health benefits of orthognathic surgery treatment.
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