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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-
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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, Al training, and similar technologies.
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Introduction

Orthognathic surgery has been widely applied in clinical
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practice as a critical intervention for correcting dentofacial
deformities, improving oral function, and enhancing facial
aesthetics.'” However, dentofacial deformities can not only
lead to physiological dysfunction but also contribute to
abnormal psychological states in patients.”* 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 higher than those with mild
deformities.”® Although surgery effectively improves
anatomical structures, its long-term psychological impact
remains controversial: some studies report significant
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postoperative mental health improvements,” while others
suggest that pain during recovery, delayed adaptation to aes-
thetic changes, or functional recovery uncertainties may
exacerbate psychological distress, particularly when conclu-
sions vary across assessment tools.*’

This study focuses on integrating multi-phase data at the
preoperative, 3 months, and 6 months postoperative stages to
systematically analyse the longitudinal impact of orthog-
nathic surgery on anxiety and depression. By examining tem-
poral trends in psychological outcomes and the confounding
influence of assessment tool heterogeneity, this research
aims to provide evidence-based guidance for targeted psy-
chological intervention strategies in patients after orthog-
nathic surgery treatment, thereby addressing deficiencies in
patient stratification, dynamic tracking, and methodological
standardisation in the existing literature.

Material and methods
Protocol and registration

This systematic review was developed according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses Checklist under the ID CRD420251044273
(PRISMA).

Eligibility criteria

The following inclusion criteria were established based on
the PICO framework: Population (P): Patients diagnosed
with dentofacial deformities; studies involving were
excluded; Intervention (I): Undergoing orthognathic surgery
treatment; Comparison (C): Comparison of psychological
status before surgery versus after surgery; Outcome (O):
Anxiety and depression assessed using validated psychome-
tric instruments; Study design (S): Cohort studies.

The following exclusion criteria were applied: (1) Patients
younger than 18 years; (2) Studies with missing or incom-
plete data; (3) Patients with orofacial neoplasms, or cleft lip/-
palate; (4) Reviews, letters, conference abstracts, expert
opinions, case reports, and case control studies.

Information sources and search strategy

A total of seven electronic databases were systematically
searched to identify potentially relevant articles, including
PubMed (n = 592), Embase (n = 565), Cochrane Central Regis-
ter 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
the period from January 1, 2000, to September 1, 2025. The
search strategies were summarised in Table S1 (online only).

Selection process

The screening process was divided into two phases. After
removing duplicates in Phase 1, two independent reviewers

(J. W. and W. H.) screened the relevance of articles based
on the inclusion criteria through their titles and abstracts.
In Phase 2, the same reviewers applied the eligibility criteria
to the full text of the articles. In case of any disagreements, a
third reviewer (C. L.) was recruited to reach a consensus. A
detailed explanation for the exclusion of studies was pro-
vided in Table S2 (online only).

Data collection process and data items

Two reviewers (J.W. and W.H.) independently extracted
data using a standardised form. The extracted information
included: first author; publication year; country; sample size;
continuous outcome data for anxiety and depression from the
psychological instruments; and main findings. Correspond-
ing authors were contacted for missing data. Studies without
comparable data across the predefined time points were
excluded from quantitative synthesis.

Assessment of risk of bias

The risk of bias for the included cohort studies was indepen-
dently assessed by three reviewers using the Newcastle-
Ottawa Scale. This tool evaluates study quality across three
key domains: the selection of the study groups, the comparabil-
ity of the groups, and the ascertainment of the exposure or out-
come of interest. A star system is used to rate each domain,
with a maximum possible score of nine stars. For this review,
we classified the studies based on their total score. Studies
scoring between seven and nine stars were considered to have
a low risk of bias, reflecting high methodological quality.

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

Statistical analysis

All analyses were performed using Review Manager version
5.3 (The Nordic Cochrane Centre, The Cochrane Collabora-
tion). Considering the large variability commonly seen
among relevant studies, we decided a priori to use the
random-effects model in all meta-analyses. Mean difference
(MD) estimates were used to quantify effect sizes. A two-
tailed significance level of 5% was applied to all analyses.
Subgroups were classified based on assessment timing:
before surgery, 3 months after surgery, and 6 months after
surgery. Statistical heterogeneity among studies was
assessed using Cochran’s Q test and the 12 statistic, with 12
values above 50% indicating substantial heterogeneity.

Results
Study selection

Fig. 1 illustrates the study selection process for this meta-
analysis. 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
reviewers. 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 characteristics

The key characteristics of the 12 included 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 studies ranged from 22 to 119. The
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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.'’ The primary outcome mea-
sures, as documented in all included publications, comprised
scores from SCL-90, MMPI, SAAS, and STAI

Risk of bias in included studies

The risk of bias was assessed using the Newcastle-Ottawa
Scale (NOS) in Table S3 (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

follow-up assessments were categorised based on the num- bias.
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Fig. 1. PRISMA flowchart of search criteria and literature selection.
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Table 1

Study and patient characteristics.

First author, year, Origin  Participants (age in years) Malocclusion Measures Type of orthognathic surgery Assessment timing Conclusion
reference
Agirnashgil, 2019'° Turkey 45: M 18, F 27, Class 1II SAAS Le Fort I; BSSRO TO: before surgery; Social appearance anxiety levels decreased significantly
Age: 21.40 + 2.02 T1: 6 months after
treatment
Alanko, 2017* Finland 22: M 6, F 16; Not stated SCL-90 BSSO; Bimaxillary surgery; Maxillary ~ TO: before surgery; The SCL-90 scores were lower at 1 year after surgery,
Age: 18-54 surgery T1: 1 year after treatment  indicating a decrease in psychiatric symptoms
Alanko, 2022"' Finland 22 Not stated SCL-90 Not stated TO: before surgery; All aspects of SCL improved
T1: 1 year after treatment
An, 2019"? China 30: M 14, F 16; Not stated SCL-90 Not stated TO: before surgery; The postoperative F2-F9 scores in the treatment group
Age: 275+ 6 T1: 3 months after were all lower than the preoperative scores.
treatment
Chen, 2003" China 73 Not stated SCL-90 Not stated TO: immediately after By three months scores had declined to near-
surgery; preoperative levels, while at six months and one year,
T1: 3 months after they showed a significant reduction compared to
treatment; baseline
T2: 6 months after
treatment;
T3: 1 year after treatment
Dong, 2008'° China 42 Not stated SCL-90 Not stated TO: Immediately after The SCL-90 scores were significantly lower than before
surgery, treatment
T1: 3 months after
treatment;
T2: 6 months after
treatment
Kim, 20093 Korea 34: M 10, F 24; Not stated SCL-90, Single oral and maxillofacial surgeon TO: before surgery; Significant differences in personality characteristics
Age: 22.5 + 5.65 MMPI T1: 6 months after were noticed after orthognathic surgery
treatment
Li, 2015" China 36: M 16, F 20; Not stated SCL-90 Not stated TO: before surgery; Depression, anxiety, phobic anxiety and psychosis were
Age: 21.7 T1: 2 years s after significantly higher than normal preoperatively
treatment
Scariot, 2019'® Brazil 44 Not stated STAI Not stated TO: before surgery; Preoperative trait anxiety levels can serve as an effective
T1: 1 month after reference indicator for screening patients with high
treatment postoperative state anxiety
T2: 6 months after
treatment
Takatsuji, 2015 Japan 119: M 38, F 81; Age: Class I; Class II; Class  MMPI Le Fort I; BSSO TO: before surgery; The MMPI scores for depression, hysteria,
255+94 11 T1: 6 months after psychasthenia, and social introversion scales were
treatment significantly higher than standard values before surgery
Wang, 20247 China 50: M 23, F 27, Class 11T SAAS Le Fort I; BSSRO TO: before surgery; Social appearance anxiety decreased
Age: 22.14 £ 2.31 T1: 6 months after
treatment
Yang, 2024"7 China 96 Not stated STAI Not stated TO: before surgery; Gender and the ESR1 gene polymorphism rs9340799

T1: 3 months after
treatment
T2: 6 months after
treatment

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.

FSS—98S (9207) #9 423418 [DIDJOIXVIN pub [DAQ JO [DUINOL YSULIG / [V 12 UIT °D

6¥S



550

Results of individual 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-90
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

before surgery after surgery

Study or Subgroup Mean SD Total Mean SD Total Weight
1.1.1 3 months

An2019 146 0.99 30 1.19 0.57 30 11.9%
Chen2003 175 062 108 1.74 0.59 94 20.8%
Dong2008 2.54 0.46 42 1.82 0.83 42 16.1%
Subtotal (95% CI) 180 166 48.7%

Heterogeneity: Tau? = 0.15; Chiz = 17.69, df = 2 (P = 0.0001); I> = 89%
Test for overall effect: Z=1.35 (P = 0.18)

1.1.2 6 months

Alanko2017 0.71 0.75 32 0.53 0.58 22 13.6%
Chen2003 175 062 108 1.59 0.43 87 21.5%
Li2015 1.79 0.66 36 145 0.56 36 16.2%
Subtotal (95% ClI) 176 145 51.3%
Heterogeneity: Tau? = 0.00; Chiz = 1.23, df = 2 (P = 0.54); I? = 0%

Test for overall effect: Z =3.13 (P = 0.002)

Total (95% CI) 356 311 100.0%

Heterogeneity: Tau? = 0.04; Chi? = 18.93, df =5 (P = 0.002); I = 74%
Test for overall effect: Z = 2.64 (P = 0.008)
Test for subgroup differences: Chi? = 0.27, df =1 (P = 0.60), I = 0%

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

before surgery =6months after surgery

C. Lin et al./British Journal of Oral and Maxillofacial Surgery 64 (2026) 546—554

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 and 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]) and 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,'” which showed a slight
increase in patients’ postoperative anxiety status instead.

Mean Difference Mean Difference

IV, Random, 95% Cl 1V, Random, 95% CI
0.27 [-0.14, 0.68] T
0.01[-0.16, 0.18] -+
0.72[0.43, 1.01] —
0.33 [-0.15, 0.80] i
0.18 [-0.18, 0.54] T
0.16 [0.01, 0.31] il
0.34 [0.06, 0.62] ——
0.20 [0.07, 0.32] L 2
0.26 [0.07, 0.46] <&

-2 -1 0 1 2

before surgery after surgery

Mean Difference Mean Difference

Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Takatsuji2015 53.76 119 119 52.35 11.4 119 58.6% 1.41[-1.55, 4.37]
Kim2009 4964 57 34 47.36 8.8 34 414% 2.28 [-1.24, 5.80]

Total (95% CI) 153
Heterogeneity: Tau? = 0.00; Chi? = 0.14, df =1 (P =0.71); 2= 0%
Test for overall effect: Z = 1.53 (P = 0.13)

153 100.0%

1.77 [-0.50, 4.04]

-20 -10 0 10 20
before surgery =6months after surgery

Fig. 2. Forest plot of the meta-analysis of SCL-90 and MMPI questionnaire for depression.
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A. In the study using the SCL-90 for anxiety s after surgery

before surgery
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Study or Subgroup _Mean SD Total Mean (;)taarf1 Wenl%rﬁ(inal ﬁ?ckgﬁ%ﬁteggl%sa’ ermiten otros usownﬁg}?& 5

2.1.1 3 months

Chen2003 14 041 108 143 05 94  21.9% -0.03 [-0.16, 0.10] ™
Dong2008 2.27 0.89 42 172 0.28 42  14.9% 0.55[0.27, 0.83] -
An2019 1.68 1.42 30 1.11 0.39 30 7.5% 0.57 [0.04, 1.10] o
Subtotal (95% CI) 180 166 44.4%  0.33 [-0.14, 0.80] i
Heterogeneity: Tau? = 0.14; Chi2 = 16.81, df = 2 (P = 0.0002); |2 = 88%

Test for overall effect: Z=1.38 (P = 0.17)

2.1.2 6 months

Chen2003 1.4 041 108 141 0.3 87 23.0% -0.01 [-0.11, 0.09] £ 3
Alanko2017 0.49 0.59 32 035 05 22 14.5% 0.14 [-0.15, 0.43] =
Li2015 1.67 0.46 36 1.43 0.46 36 18.1% 0.24 [0.03, 0.45] =
Subtotal (95% CI) 176 145 55.6% 0.10 [-0.07, 0.27] ’
Heterogeneity: Tau? = 0.01; Chi? = 4.81, df =2 (P = 0.09); I> = 58%

Test for overall effect: Z=1.12 (P = 0.26)

Total (95% CI) 356 311 100.0% 0.18 [0.01, 0.35] ‘
Heterogeneity: Tau? = 0.03; Chi* = 22.04, df = 5 (P = 0.0005); I = 7% + 4 L } t

Test for overall effect: Z = 2.04 (P = 0.04)
Test for subgroup differences: Chi? = 0.83, df = 1 (P = 0.36), I?

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

before surgery

=0%

=6months after surgery

before surgery after surgery

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl

Wang2024 40.2 7.2 50 34.1 2.2 50 55.2% 6.10 [4.01, 8.19] =

Agirnasligii2019 41.58 14.83 45 28.09 9.38 45 44.8% 13.49 [8.36, 18.62] =

Total (95% CI) 95 95 100.0%  9.41[2.21, 16.61] B o

Heterogeneity: Tau? = 23.32; Chi? = 6.85, df = 1 (P = 0.009); I = 85% 50 25 0 25 50

Test for overall effect: Z = 2.56 (P = 0.01)

before surgery =6months after surgery

Fig. 3. Forest plot of the meta-analysis of SCL-90 and SAAS questionnaire for anxiety.

Discussion

This study conducted a systematic review and meta-analysis
synthesising data from 10 studies to longitudinally assess the
impact of orthognathic surgery on anxiety and depression in
patients with dentofacial deformities. In contrast to previous
research, which has often focused on single postoperative
time points or short-term outcomes and been confounded
by heterogeneity in statistical instruments, the study revealed
the dynamic changes in psychological improvement by
specifically examining three critical time points: preopera-
tively, 3 months postoperatively, and 6 months postopera-
tively. Data from standardised psychological assessment
tools including the SCL-90, SAAS, and MMPI were incor-
porated for comprehensive cross-instrument analysis.
Although conflicting findings regarding changes in patients’
anxiety and depression, levels persist in the literature, the
overall evidence indicates that, despite initial improvement
observed from the preoperative period to 3 months postoper-
atively, a relapse in the severity of anxiety and depression
symptoms is evident by the 6 month postoperative mark.
Although most studies failed to distinguish between
skeletal Class II and Class III patients due to limited sample
sizes, the aggregated data observed relapse at 6 months com-
pared with 3 months postoperatively. Research by Mazza-
ferro et al’’ demonstrated that the psychological status of

skeletal Class II patients was generally poorer than that of
Class III patients. Concurrently, studies by Duarte et al’'
and Song et al’” revealed that Class III patients exhibited
greater postoperative psychological improvement than Class
II patients. Consequently, superior recovery might be antic-
ipated in Class III patients, potentially resulting in better anx-
iety and depression outcomes. Also, multiple confounding
factors present in the literature were neither distinguished
nor excluded, thereby influencing outcomes. For instance,
a significant gender imbalance was observed,””** with
female participants constituting approximately two-thirds
of the study cohorts, potentially affecting reported anxiety
and depression levels.”**> Anxiety and depression are also
influenced by sociocultural factors, which vary across
regions and the heterogeneous distribution of dentofacial
deformities patients may limit the generalisability of the
research findings.”®?” The prevalence of skeletal Class IlI
malocclusion ranges from 1% to 5% in white populations,
compared to as high as 14% in Asian populations.”**’ This
explains, in part, the considerable volume of related research
conducted in Asia, especially in China, which provides a
large population base for such studies. Patients’ socioeco-
nomic status was also identified as influencing postoperative
psychological outcomes, with the substantial financial bur-
den of treatment compounding anxiety and depression.'’
Additionally, 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.”” Heightened sensitivity and difficulty
adapting to new facial appearance in a subset of patients
may also contribute to this relapse.’

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.’' 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 standardised scales is deemed essential to deter-
mine whether this resurgence represents a genuine phe-
nomenon or methodological artifact.*

The 6 month postoperative time frame itself was ques-
tioned as potentially suboptimal.”' Residual issues such as
postoperative pain were documented at this stage,”’ with
multiple studies reporting functional deterioration in 7% of
patients, reduced overall comfort due to side effects in
15%, and impaired speech in 4%.’” > Negative perception
of body image may persist, with the results of treatment
potentially falling short of patient expectations.’” 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.”® Crucially, psychological adaptation
was found to stabilise only after 25 years, suggesting that
assessment of permanent psychological impact should be
deferred to this later timeframe to allow for personality inte-
gration and functional adaptation.’*% %

These findings above align with the theoretical frame-
works of ‘body image adaptation’ and ‘social function
restoration’.'’ Orthognathic surgery addresses the fundamen-
tal physiological aspects of dentofacial deformities, which
are known triggers for social avoidance, functional limita-
tions, and diminished self-esteem. As noted by Motegi et al,”’
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.

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.™

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.
Future 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, underscoring 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.

Ethics approval statement
Does not apply.
Patient consent statement

Does not apply.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 22,
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.



C. Lin et al./British Journal of Oral and Maxillofacial Surgery 64 (2026) 546-554 553

Permission to reproduce material from other sources
Does not apply.

Declaration of competing interest

The authors declare that they have no competing interest.
Funding statement

This study was supported by grants from Wuhan University
Planning Project of Innovation and Entrepreneurship Train-
ing of Undergraduates [No. W202510486508], School &
Hospital of Stomatology, Wuhan University [No.
LYZX202002].

CRediT authorship contribution statement

Chenxinzi Lin: Conceptualization, Data curation, Method-
ology, Supervision, Validation, Visualization, Writing —
original draft, Writing — review & editing. Chuyi Liu: Con-
ceptualization, Methodology, Formal analysis, Investigation,
Writing — original draft. Weiwei Huang: Formal analysis,
Investigation. Jiangyue Wu: Formal analysis, Investigation.
Jingyuan Zhang: Data curation, Formal analysis. Yawen
Chen: Formal analysis. Qilong Wan: Conceptualization,
Supervision, Resources, Writing — review & editing.

Appendix A. Supplementary material

Supplementary material to this article can be found online at
https://doi.org/10.1016/j.bjoms.2026.03.014.

References

1. Motegi E, Hatch JP, Rugh JD, et al. Health-related quality of life and
psychosocial function 5 years after orthognathic surgery. Am J Orthod
Dentofacial Orthop 2003;124:138—-143.

2. Kurabe K, Kojima T, Kato Y, et al. Impact of orthognathic surgery on
oral health-related quality of life in patients with jaw deformities. Int J
Oral Maxillofac Surg 2016;45:1513-2159.

3. Lin CH, Chin WC, Huang YS, et al. Short-term and long-term
psychological impact and quality of life of patients undergoing
orthognathic surgery. Biomed J 2022;45:549-556.

4. Alanko O, Tuomisto MT, Peltomiki T, et al. A longitudinal study of
changes in psychosocial well-being during orthognathic treatment. /nt J
Oral Maxillofac Surg 2017;46:1380—1386.

5. Hunt OT, Johnston CD, Hepper PG, et al. The psychosocial impact of
orthognathic surgery: asystematic review. Am J Orthod Dentofacial
Orthop 2001;120:490-497.

6. Alanko OM, Svedstrom-Oristo AL, Tuomisto MT. Patients’ percep-
tions of orthognathic treatment, well-being, and psychological or
psychiatric status: a systematic review. Acta Odontol Scand
2010;68:249-260.

7. Wang BL, Yang ML. Psychological status of patients with skeletal
class III malocclusion undergoing bimaxillary surgery: a comparative
study. Medicine (Baltimore) 2024;103 €39435.

8. Cordeiro LD, Fanderuff M, Olsson B, et al. Factors associated with
quality of life before and after orthognathic surgery. Oral Surg Oral
Med Oral Pathol Oral Radiol 2024;137:338-344.

9. Phillips C, Kiyak HA, Bloomquist D, et al. Perceptions of recovery and
satisfaction in the short term after orthognathic surgery. J Oral
Maxillofac Surg 2004,62:535-544.

10. Agirnashigil MO, Gul Amuk N, Kilic E, et al. The changes of self-
esteem, sensitivity to criticism, and social appearance anxiety in
orthognathic surgery patients: a controlled study. Am J Orthod
Dentofacial Orthop 2019;155:482-489.¢2.

11. Alanko OM, Svedstrom-Oristo AL, Suominen A, et al. Does orthog-
nathic treatment improve patients’ psychosocial well-being? Acta
Odontol Scand 2022;80:177-181.

12. An X, Ni J, Zhou N. Using the SCL-90 scale to evaluate changes in
psychological characteristics before and after adult orthognathic
surgery. Electron J Gen Stomatol 2019;6:40—41.

13. Kim SJ, Kim MR, Shin SW, et al. Evaluation on the psychosocial
status of orthognathic surgery patients. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2009;108:828-832.

14. Li XR, Chen LQ, Li YL, et al. The change of patients’ psychosomatic
symptoms after orthognathic surgery. Shanghai Kou Qiang Yi Xue
[Shanghai  Journal of Stomatology] 2015;24:107-110 (paper in
Chinese).

15. Takatsuji H, Kobayashi T, Kojima T, et al. Effects of orthognathic
surgery on psychological status of patients with jaw deformities. /nt J
Oral Maxillofac Surg 2015;44:1125-1130.

16. Dong N, Song J, Deng F, et al. Study on appearance changes in patients
with orthognathic surgery and their satisfaction. Chongging Med
2008;451-455.

17. Yang X, Wang X, Li Z, et al. The change of state-trait anxiety among
patients undergoing orthognathic surgery: a longitudinal study. 4m J
Orthod Dentofacial Orthop 2024;165:628—637.

18. Scariot R, Tomaz CO, Calixto RD, et al. Association between gender,
estrogen receptors genes and anxiety levels in patients undergoing
orthognathic surgery. J Craniomaxillofac Surg 2019;47:1300-1305.

19. Chen B, Zhang Z, Wang X, et al. Psychosomatic symptoms after
orthognathic surgery. Chin Ment Health 2003.

20. Mazzaferro DM, Wes AM, Naran S, et al. Orthognathic surgery has a
significant effect on perceived personality traits and emotional
expressions. Plast Reconstr Surg 2017;140:971-981.

21. Duarte V, Zaror C, Villanueva JW, et al. Changes in health-related
quality of life after orthognathic surgery: a multicenter study. Clin Oral
Investig 2022;26:3467-3476.

22. Song YL, Yap AU. Orthognathic treatment of dentofacial dishar-
monies: Its impact on temporomandibular disorders, quality of life, and
psychosocial wellness. Cranio 2017;35:52-57.

23. de Araujo CM, Schroder AG, de Araujo BM, et al. Impact of
orthodontic-surgical treatment on quality of life: a meta-analysis. Eur J
Orthod 2020;42:281-289.

24. Zhou D, Wang LK, Wu HY, et al. Early-stage postoperative depression
and anxiety following orthognathic surgery: a cross-sectional study.
BMC Anesthesiol 2024;24:338.

25. Pachéco-Pereira C, Pereira JR, Dick BD, et al. Factors associated with
patient and parent satisfaction after orthodontic treatment: a systematic
review. Am J Orthod Dentofacial Orthop 2015;148:652—659.

26. Dimitrov D, Kroumpouzos G. Beauty perception: a historical and
contemporary review. Clin Dermatol 2023;41:33-40.

27. Kim YJ, Lee BK. Recent trends in orthognathic surgery in Asia. Facial
Plast Surg Clin North Am 2021;29:549-566.

28. He S, Gao J, Wamalwa P, et al. Camouflage treatment of skeletal Class
III malocclusion with multiloop edgewise arch wire and modified Class
II elastics by maxillary mini-implant anchorage. Angle Orthod
2013;83:630-640.

29. Khan MB, Karra A. Severe skeletal Class III orthosurgical correction. J
Orofac Res 2013;3:274-279.

30. Liddle MJ, Baker SR, Smith KG, et al. Psychosocial outcomes in
orthognathic surgery: a review of the literature. Cleft Palate Craniofac
J 2015;52:458-470.

31. Ben-Porath YS. Addressing challenges to MMPI-2-RF-based testimony:
questions and answers. Arch Clin Neuropsychol 2012;27:691-705.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 22,
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.


https://doi.org/10.1016/j.bjoms.2026.03.014
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0005
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0005
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0005
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0010
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0010
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0010
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0015
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0015
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0015
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0020
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0020
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0020
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0025
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0025
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0025
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0030
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0030
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0030
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0030
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0030
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0035
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0035
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0035
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0040
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0040
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0040
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0045
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0045
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0045
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0050
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0050
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0050
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0050
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0055
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0055
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0055
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0055
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0060
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0060
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0060
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0065
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0065
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0065
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0070
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0070
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0070
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0070
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0070
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0075
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0075
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0075
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0080
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0080
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0080
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0085
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0085
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0085
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0090
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0090
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0090
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0095
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0095
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0100
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0100
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0100
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0105
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0105
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0105
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0110
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0110
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0110
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0115
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0115
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0115
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0120
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0120
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0120
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0125
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0125
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0125
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0130
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0130
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0135
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0135
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0140
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0140
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0140
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0140
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0145
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0145
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0150
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0150
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0150
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0155
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0155

554

32.

33.

34.

C. Lin et al./British Journal of Oral and Maxillofacial Surgery 64 (2026) 546-554

Soh CL, Narayanan V. Quality of life assessment in patients with
dentofacial deformity undergoing orthognathic surgery—a systematic
review. Int J Oral Maxillofac Surg 2013;42:974-980.

Murphy C, Kearns G, Sleeman D, et al. The clinical relevance of
orthognathic surgery on quality of life. Int J Oral Maxillofac Surg
2011;40:926-930.

Choi WS, Lee S, McGrath C, et al. Change in quality of life after
combined orthodontic-surgical treatment of dentofacial deformities.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010;109:46-51.

35.

36.

37.

Tirker N, Varol A, Ogel K, et al. Perceptions of preoperative
expectations and postoperative outcomes from orthognathic surgery:
Part 1. Turkish female patients. Int J Oral Maxillofac Surg
2008;37:710-775.

Lam T, Kiyak HA, Hohl T, et al. Recreational and social activities of
orthognathic surgery patients. Am J Orthod 1983;83:143—152.
Lazaridou-Terzoudi T, Kiyak HA, Moore R, et al. Long-term
assessment of psychologic outcomes of orthognathic surgery. J Oral
Maxillofac Surg 2003;61:545-552.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 22,
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.


http://refhub.elsevier.com/S0266-4356(26)00105-1/h0160
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0160
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0160
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0165
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0165
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0165
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0170
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0170
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0170
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0175
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0175
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0175
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0175
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0180
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0180
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0185
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0185
http://refhub.elsevier.com/S0266-4356(26)00105-1/h0185

	Depression and anxiety changes in patients after�orthognathic surgery: a systematic review and meta-analysis
	Introduction
	Material and methods
	Protocol and registration
	Eligibility criteria
	Information sources and search strategy
	Selection process
	Data collection process and data items
	Assessment of risk of bias
	Statistical analysis

	Results
	Study selection
	Study characteristics
	Risk of bias in included studies
	Results of individual studies
	Effects of orthognathic surgery in questionnaire SCL-90 and MMPI for depression
	Effects of orthognathic surgery in SCL-90 and SAAS questionnaire for anxiety

	Discussion
	Conclusion
	Ethics approval statement
	Patient consent statement
	Permission to reproduce material from other sources
	Declaration of competing interest
	Funding statement
	CRediT authorship contribution statement
	Appendix A Supplementary material
	Appendix A Supplementary material
	References




