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Abstract

Orthognathic surgery causes functional and aesthetic changes, which could affect patients” quality of life
(QOL). The current analysis assessed the impact of orthodontic-surgical treatment on the parameters af-
fecting the QOL using different scoring systems. The criteria for inclusion were studies written in various
languages that compared the effects of the intervention on patients' QOL before surgery and at various periods
after surgery (3 weeks to several months), which resulted in including 19 studies into this meta-analysis.
The outcomes of these studies underwent random-effect modeling to calculate the mean difference (MD)
and 95% confidence intervals (95% CIs) of the impact of different surgical techniques on clinical parameters,
and publication bias was analyzed with Begg’s test. According to the total score of the Orthognathic Quality
of Life Questionnaire (0QLQ), surgery significantly affected patients’ QOL after 2 months or less (p = 0.049),
up to 6 months (p < 0.001), and when comparing 2 months or less with up to 6 months (2—6 months)
(p < 0.001). In addition, the total Oral Health Impact Profile-14 (OHIP-14) score showed a significant dif-
ference in the QOL after 6 months (p = 0.003) and up to 12 months (p = 0.002) after surgery. Therefore,
orthodontic-surgical treatment significantly improves patients QOL after surgery compared to before surgery.
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Introduction

Orthodontic surgery consisting of a combination of or-
thognathic surgery and orthodontic treatment is the op-
timal method for correcting dentofacial deformities,!~
and results in the harmonization of the facial skeletal
structure and anatomical-functional adjustments by re-
arranging the maxillary bones.* Therefore, such treatment
addresses biological, functional and aesthetic consider-
ations.® The treatment consists of several phases, including
the initial planning, orthodontic preparation, orthognathic
surgical repositioning of the facial skeleton, postsurgical
orthodontic refinement, and the containment phase that
follows the removal of the fixed orthodontic appliance.>®

The World Health Organization (WHO) defines
the quality of life (QOL) as “the individual’s perception
of his or her position in life in the context of the culture
and value system in which he lives and in relation to his
goals, expectations, standards, and concerns.”” However,
this is a broad and comprehensive concept that is affected
in a complex way by physical health, psychological state,
social relationships, and environment.” The assessment
of QOL is a rapidly expanding research area in the fields
of medicine and dentistry,® which have widely investigated
the impact of various conditions on patients.” Orthog-
nathic surgery, by altering facial aesthetics, can affect
personal attitudes, social attitudes and behaviors as it in-
volves changes in the patients’ functional and aesthetic
aspects.®!! These alterations may be associated with
patient-reported changes in QOL levels.’

Dental problems can affect several factors, such as per-
sonal characteristics, personality traits'?!® and QOL.14-Y
For instance, malocclusion detrimentally affects QOL,
social interaction, interpersonal relationships, and psycho-
logical health.!* In addition, malocclusion had an increased
detrimental effect on social wellbeing.!® Furthermore, one
study found a correlation between skeletal malocclusion
and myofascial pain, major depression, and chronic pain.'®
Moreover, those with malocclusion may experience low
self-esteem and social stigma.!”

The term “body image” refers to a multi-faceted concept
encompassing how a person perceives and conceptualizes
their physical form.!® Dissatisfaction with personal physical
appearance often stems from an inaccurate self-perception
of physical characteristics. Among the validated numeri-
cal questionnaires assessing QOL is the Orthognathic
Quality of Life Questionnaire (OQLQ) and Oral Health
Impact Profile-14 (OHIP-14). The OQLQ has 22 questions
on a5-point Likert scale ranging from “does not bother me
at all” (score 0) to “bothers me a lot” (score 4). The possible
total range of points is 0—88, with a lower score preferable.'
Meanwhile, the responses for the OHIP-14 questionnaire
use a 5-point Likert scale including 0 — never, 1 — hardly
ever, 2 — occasionally, 3 — fairly often, and 4 — very often/
every day. Higher OHIP-14 scores indicate a worse QOL,
and lower scores indicate a better QOL.2°

X. Li et al. Orthodontic surgery and quality of life

Objectives

The current study aimed to assess the impact of orth-
odontic surgery on a patient’s QOL compared to pre-sur-
gery using numerical scores from validated questionnaires
(OHIP-14 and OQLQ).

Materials and methods
Study design

This meta-analysis of clinical trials was included
in the epidemiological declaration and followed a predeter-
mined study design. Data collection and analysis encom-
passed the following databases: OVID, PubMed, Cochrane
Library, Embase, and Google Scholar.

Data pooling

Studying the consequences and outcomes of surgery
required the analysis of clinical investigations concen-
trating on assessing the influence of orthodontic surgery
on QOL indicators using validated numerical scoring
systems to compare post-surgery and pre-surgery scores.
Only human-related studies were included, regardless
of language and sample size. However, noninterventional
research, such as reviews, editorials and letters, was ex-
cluded. Figure 1 depicts the entire study identification
process.

Records identified Records identified
through database through other sources
search (n =902) (n=0)

l l

After duplication removal
(n=439)

Records excluded
(n=317)

Full text evaluated
(n=122)

[ Eligibility ] [ Screening ] [Identification]

Full text excluded
because not related
to inclusion criteria

t A (n=103)
o

'§ Studies included

S (n=19)
Fig. 1. Flowchart of the study

Eligibility and inclusion criteria

A summary was created by analyzing the impact of orth-
odontic surgery treatments on postoperative outcomes and
QOL scores compared to preoperative scores.

Only studies describing the impact of interventions
on the parameters related to oral function, social impact,
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physical pain, and awareness, and those which used vali-
dated questionnaires were included in the sensitivity
analysis.

The following criteria had to be met for an article to be
considered for inclusion in the meta-analysis:

1. Studies in which patients with dentofacial abnormali-
ties underwent orthodontic-surgical treatment;

2. Studies that used validated questionnaires to assess
the QOL of patients before and after surgery or compared
such patients to a control group free from any dentofacial
deformity;

3. Norestrictions were placed on the type of malocclusion,
gender, age, ethnicity, study language, or publication date;

4. The intervention regimen compared postoperative
outcomes with preoperative QOL parameters using dif-
ferent scoring systems.

The exclusion criteria were:

1. Studies that failed to use a numerical score to assess
QOL based on different parameters;

2. Studies on subjects suffering from syndromes, such
as dentofacial malformations or orofacial neoplasia, and those
with cleft palates or exclusively affected on the lip or palate;

3. Studies on patients who did not undergo orthognathic
surgery;

4. Studies not reporting QOL-related parameters after
surgery compared to before surgery.

Identification

The Population, Intervention, Comparison, OQutcome,
and Study Design (PICOS) principle was used to out-
line a protocol of search strategies for: P (population)
— orthodontic surgery subjects; I (intervention/exposure)
— orthodontic surgery; and C (comparison) — various
QOL parameters scored numerically using questionnaires
(OHIP-14 and OQLQ). Oral function, social, body and psy-
chological aspects, and awareness-related features are all
study outcomes. Research design refers to whether or not
clinical investigations were random.

A thorough search of the Cochrane Library, PubMed,
OVID, Embase, and Google Scholar databases up until
July 2022 was conducted using the keywords and related
terms provided in Table 1. The titles and abstracts of all
publications collated into a reference managing program
were reviewed. Any research that did not establish a con-
nection between orthodontic surgeries and their impact
on quality of life was excluded from the study. Two authors
(XL and XZ) served as reviewers to find relevant papers.

Screening

The following criteria were used to narrow down
the data: study-related features in a standard format,
the surname of the first author, the duration of the study,
the year of publication, the country of the study, the de-
sign of the study, the population type recruited, the total
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Table 1. Search strategy for each database

Database | Search strategy

#1 ‘orthodontic”: ti,ab,kw OR“surgery”: ti,ab,kw (word
variations have been searched)

#2 "quality of life": ti,ab,kw OR “oral function: ti,ab,kw
(word variations have been searched)

#3 #1 AND #2

#1 “orthodontic” [MeSH terms] OR “surgery” [all fields]

#2  "quality of life” [MeSH terms] OR “oral function” [all
fields]

#3 #1 AND #2

#1 “orthodontic”[all fields] OR “surgery” [all fields]
QVID #2 "quality of life” [all fields] OR “oral function”[all fields]
#3 #1 AND #2

Cochrane
Library

PubMed

#1 “orthodontic”OR“surgery”
#2 "quality of life” OR “oral function”
#3 #1 AND #2

Google
Scholar

#1 “orthodontic"/exp OR “surgery”
Embase #2 'quality of life"/exp OR “oral function”
#3 #1 AND #2

MeSH — medical subject headings; ti,ab,kw — terms in either title
or abstract or keyword fields; exp — exploded indexing term.

number of subjects, demographic information, clinical
and treatment characteristics, the information source,
and the outcome. Each study was checked for bias, and
the methodological quality of the chosen studies was rated
by 2 authors (WZ and YZ) in a blinded manner.

Statistical analyses

Data analysis employed Jamovi 2.3 software (https://
www.jamovi.org/download.html).?! The analysis utilized
the standardized mean difference (MD) to measure out-
comes by subtracting preoperative values from postopera-
tive values and subtracting scores at 2 months from scores
at 6 months post-surgery. Lower values indicated better
QOL for both scoring systems. A random-effects model
was fitted to the data, and the constrained maximum
likelihood estimator calculated the level of heterogeneity
(12). In addition to the 12 estimate, the Q-test for hetero-
geneity and the I? statistic are provided. Any level of het-
erogeneity identified (i.e., 1 > 0 regardless of the Q-test
findings) led to the calculation of a prediction interval for
the true outcomes. Studentized residuals and Cook’s dis-
tances allowed to determine whether the studies may be
outliers and their importance within the model. Studies
with a studentized residual greater than 100 x (1 - 0.05/
(2 x kth)) percentile of a standard normal distribution
were regarded as potential outliers (using the Bonferroni
correction with two-sided a = 0.05 for included stud-
ies). Studies considered influential had a Cook’s distance
greater than the median plus 6 times the interquartile
range (IQR) of Cook’s distances. Utilizing the standard
error of the observed results as a predictor, the rank cor-
relation test and the regression test examined the pos-
sibility of publication bias.
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Results

After reviewing 902 relevant studies, 19 studies pub-
lished between 2008 and 2022 fit the inclusion crite-
ria.”?2-% Table 2 summarizes the review findings and in-
cludes study characteristics such as year, country, the total
number of subjects, and the scoring system used.

Orthognathic Quality of Life Questionnaire

The analysis of studies assessing QOL with the OQLQ
score involved 20 different subgroup analyses using 5 score
parameters, with each parameter analyzed for 4 different
comparisons. Most studies showed a significant impact
of the intervention on QOL by demonstrating lower post-
operative OQLQ scores compared to preoperative scores,
and lower scores after 6 months compared to 2 months.
However, social aspects (up to 12 months), facial aesthet-
ics (up to 12 months), oral function (2 months or less and
up to 12 months), awareness (2 months or less and up
to 12 months), and the total score (up to 12 months) were
not significantly impacted by surgery, as shown in Table 3
and Fig. 2—-4.

Table 2. Characteristics of the included studies

Study Year ‘ Country
Goelzer et al’ 2014 Brazil
Eslamipour et al.?® 2017 Iran
Alanko et al.”? 2017 Finland
Antoun et al. 2015 New Zealand
Baherimoghaddam et al.** 2016 Iran
Chaurasia et al.?® 2018 Nepal
Choi et al.® 2010 Hong Kong
Tabaie et al.?/ 2022 Iran
Geramy et al.?8 2019 Iran
llic et al.®® 2022 Bosna
Kavin et al 3 2012 India
Kiyak®! 2008 USA
Lancaster et al > 2020 USA
Leeetal® 2008 Hong Kong
Murphy et al 34 2011 Ireland
Rezaei et al.*® 2019 Iran
Silva et al 3 2016 Sweden
Soh et al?’ 2015 India
Sun et al*® 2018 China

X. Li et al. Orthodontic surgery and quality of life

Oral Health Impact Profile-14

The evaluation of studies assessing QOL using the OHIP-
14 score included the analysis of 16 different subgroups
using 8 score parameters, with each parameter compared
at 2 recovery periods, as shown in Table 3. All 16 subgroup
analyses showed significantly lower OHIP-14 scores post-
surgery and at 6 and 12 months, for all parameters (Fig. 5,6).

The heterogeneity of different analyses is expressed
in Table 3 as 12, I, Q-test, and Cook’s distances, the latter
of which estimates the influence of a data point and indi-
cates the number of studies that could be considered overly
influential. Most models showed significant heterogeneity
for both scoring systems (OHIP-14 and OQLQ), while only
5 analyses showed nonsignificant heterogeneity (Table 3).
Variability of I? values ranged from 7% to 99%.

Risk of bias

The risk of bias assessment used Egger’s regression and
Begg’s test, as shown in Table 3. All parameters related
to the OQLQ score, including social aspects, facial aes-
thetics, oral function, awareness, and the total score, and
analyzed for differences at 2 months or less, 2—6 months,
and up to 12 months showed nonsignificant publication

Total number ‘ .
Scoring system

of subjects
74 OHIP-14 score
43 0QLQ score
60 0OQLQ score
29 OHIP-14 score
75 OHIP-14 score
14 0OQLQ score
OHIP-14 score
3 OQLQ score
OHIP-14 score
90 OHIP-14 score
29 OHIP-14 score
40 OHIP-14 score
14 0QLQ score
197 0OQLQ score
71 OQLQ score
36 0QLQ score
OHIP-14 score
52 0OQLQ score
112 OQLQ score
50 0QLQ score
OHIP-14 score
66 0OQLQ score
85 OQLQ score
OHIP-14 score

OQLQ - Orthognathic Quality of Life Questionnaire; OHIP-14 — Oral Health Impact Profile-14.
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bias ranging from p = 0.06 to p = 0.99. On the other hand,
the analysis of 8 parameters related to OHIP-14 score and
analyzed at up to 6 and 12 months post-surgery showed
different results, with significant publication bias in 12 pa-
rameters (p < 0.05). This included functional limitation (up
to 12 months), physical pain (up to 6 and 12 months), psy-
chological discomfort (up to 6 months), physical disability
(up to 12 months), psychological disability (up to 6 months),
social disability (up to 6 months), handicap (up to 6 months),
and the total OHIP-14 score itself (up to 6 and 12 months).
The analysis of other OHIP-14-related parameters showed
nonsignificant publication bias, as shown in Table 3.

Discussion

The current meta-analysis included 19 studies assess-
ing the impact of orthodontic-surgical treatment on QOL

1103

Fig. 2. Forest plot showing

the impact of orthodontic-surgical
treatment on quality of life according
to Orthognathic Quality of Life
Questionnaire (OQLQ) total score
before surgery and after surgery

at 2 months or less (A), 2-6 months
(B), comparing 2 months with

6 months (C), and up to 12 months (D)

RE — random effects.

using the OQLQ and OHIP-14 scoring systems. Accord-
ing to the total OQLQ score, patients’ QOL significantly
improved after surgery within 2 months or less (p = 0.049),
up to 6 months (p < 0.001), and when comparing 2 months
or less with 2—6 months (p < 0.001). In addition, the OHIP-
14 scores showed a significant difference in QOL post-
surgery at 6 months (p = 0.003) and up to 12 months
(p = 0.002).

Quality of life is a vital indicator at any stage of surgi-
cal orthodontic treatment and is crucial when addressing
the patient’s mental health.?* Functional constraints,
decreased masticatory efficiency, discomfort, edema,
sensorineural abnormalities, and morbidities specific
to the surgical process all contribute to a significant
drop in QOL in the postoperative period, as reported
by Choi et al.?° In contrast, research by Lee et al. dem-
onstrated that 6 weeks after surgery, patients experi-
enced a considerable improvement in QOL associated
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Table 3. Results of statistical analyses, heterogeneity and publication bias assessment

Score Element

Comparison

2 months

03
or less

=003 0.64

2-6 months 0.75 048 1.02

2 months
orless
compared to
2-6 months

social aspects

0.56 0.25 0.87

up

to 12 months 21

-0.56 477
2 months

0.75
orless

0.28 122

2-6 months 0.91 1.98

2 months
or less
compared to
2-6 months

facial

aesthetics

06 0.22 0.98

up

to 12 months —0.269

6.53
2 months

—-0.570
orless

0.23

2-6 months 0.68 1.69

2 months
or less
compared to
2-6 months

0QLo

oral function
Score 102 062 143

up

to12months | 203 | 7065

4.7

2 months

0.108
or less

-0095 031

2-6 months 0.705 = 0203 = 1.207

2 months
orless
compared to
2-6 months

awareness

0664 0044 1.283

up

to 12 months ~0.11

2.68
2 months

0.001
orless

0.547

2-6 months 0.993 1.647

2 months
or less
compared to
2-6 months

total score

0951 = 0538 1365

up

to 12 months 328

-1.044 7612

with cosmetic facial elements.?® The current study,
which obtained data through meta-analytical estima-
tion of QOL in patients 6 weeks after surgery using
the OQLQ questionnaire, corroborates these findings
by demonstrating that QOL for social aspects, functional
aspects, awareness, and the total score did not change
from the initial to final stages (without any treatment).

0.07

<0.001

<0.001

0.122

0.002

<0.001

0.002

0.07

04

<0.001

<0.001

0.137

0.30

0.006

0.036

0.07

0.049

<0.001

<0.001

0.14

Cook’s distances

(number Egger’s '3:23;2;
© | IP[%] | Q-test | ofstudiescould | regres-
. : rank
be considered sion .
. ) correlation
overly influential)

0.1 66 11.8* none 0.76 0.99
0.09 73 19.7% none 0.13 0.56
0.07 55 8.94 none 0.12 048
10.79 = 99 61.9% none 0.1 047
0.24 81 21.6% none 0.55 0.82
048 92 100.6* none 0.65 0.77
0.13 69 13.1% none 0.07 0.08
17.5 99 64.2% 1 0.1 0.27
0.16 75 16.7* none 0.79 0.99
041 91 77.3* 1 0.74 0.24
0.15 70 14.2* none 0.14 0.82
109 99 66.5* 1 0.1 027
0.003 7 4.1 none 041 0.82
0.34 88 356* 1 0.13 0.06
044 88 31.2* none 0.12 0.23

29 98 71.3* 1 0.051 0.06
006 49 9.8 none 0.35 0.27
013 68 21.1* none 0.94 0.99
0.19 73 19.9% none 0.052 0.27
237 99 47.6% 1 0.2 0.083

The results also demonstrated that facial aesthetics
significantly improved 6 weeks post-surgery compared
to pre-treatment levels. If the OQLQ questionnaire is di-
rectly related to dentofacial experiences, these results
make sense, given that orthodontic-surgical treatment
corrects the dentofacial abnormality. Compared to ques-
tionnaires that take a more generalized approach to oral
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Table 3. Results of statistical analysis, heterogeneity and publication bias assessment — cont.

Score Element

Comparison

Lower

limit

p-value | ©

up 0662 = 0425 0900 = <0001
functional to 6 months
limitation up
t0 12 months 113 0316 1.954 0.007
b 0785 0487 1084 <0001
to 6 months ' ’ ’ ’
physical pain
up
t6 12 months 1 0.363 1.639 0.002
up
1.64 0.609 2.664 0.002
psychological =~ t© 6 months
discomfort up
t0 12 months 2.16 0.803 3523 0.002
up
0.704 0376 1.032 <0.001
physical to 6 months
disability up
t0 12 months 1.01 0.098 1.928 0.030
OHIP-14
up . 157 0591 2559 0002
psychological =~ t© 6 months
disability up
t0 12 months 1.80 0.636 2971 0.002
up 0.979 0.496 1463 <0.001
social to 6 months ’ ’ ’ ‘
disability up
t0 12 months 0.904 0.357 1452 0.001
up 112 0686 1548 <0001
to 6 months ' ’ ’ ’
handicap
up
t0 12 months 0.963 0475 1451 <0.001
up
2.16 0.730 3.584 0.003
total OHIP-14 | to 6 months
seore up 266 | 0983 | 4337 0002
to 12 months ' ' ' '

Cook’s distances

12[%] | Q-test | of studle.s could regres- rank
be considered sion .
overly influential) e

0.02 28 6.9 none 0.052 0.06
1.1 96 74.8% none 0.001 0.01
0.07 53 10.8 none 0.002 0.003
0.7 93 47.5% none 0.001 0.03
1.5 95 61.7% 1 0.001 0.003
32 98 141.4* none 0.1 0.14
0.1 61 13.6* none 0.052 0.06
14 97 49.9* 1 0.01 0.03
14 94 64.9% none 0.01 0.02
24 97  1111.8* none 0.2 0.07
0.3 81 24.8*% none 0.01 0.02
0.5 91 64.7% none 0.61 0.38
0.2 75 20.2% none 0.01 0.02
04 88 54.5% none 0.6 0.56
3.1 97 105.9% 1 0.002 0.003
56 98 147.8* none 0.01 0.03

0OQLQ - Orthognathic Quality of Life Questionnaire; OHIP-14 — Oral Health Impact Profile-14; *significant heterogeneity.

health, the level of specificity increases the sensitivity
with which QOL changes can be detected, even in their
earliest stages.3?

Many studies show a link between dentofacial abnor-
malities and psychological issues,**~*? and when compar-
ing patients with other types of malocclusion,*® those with
class III malocclusion are more likely to experience feel-
ings of insecurity, depression and psychological stress.
Such issues arise due to the difficulty of hiding the skel-
etal discrepancy caused by the protrusion of the jaw and
the concavity of the facial profile, both of which are viewed
as unattractive. Patients with class III malocclusion have
orthognathic surgery around 4 years earlier than patients
with other abnormalities,?° suggesting that psychological
factors play a role in the decision to undertake surgical
treatment. Variations in emotional behavior, depression
intensity and self-esteem are linked to gender, and there

are more noticeable alterations to the female facial pro-
file.22:404344 Moreover, as shown by Bortoluzzi et al., QOL
has a greater effect on females and elicits diverse responses
from patients of different ages who suffer from dentofacial
deformities.?24

Bias regarding the type of deformities and the number
of patients between groups may influence the results due
to the cross-sectional design of research and the inclu-
sion of multiple types of malocclusion in the same sam-
ple.*¢ Confounding factors such as gender, age, marital
status, and type of malocclusion were taken into account
in the review and data analysis in just 12 of the included
studies. This could help account for the relatively high
I2 value found in this meta-analysis. However, the direc-
tion of the impact in the individual results demonstrated
the same effect tendency, even in meta-analyses that re-
ported considerable heterogeneity.
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Limitations

Age, gender, type of malocclusion, and patient expecta-
tions of orthodontic-surgical treatment are confounding
factors that are intrinsic to the issue and may alter the es-
timations if not controlled by adequate sampling and ran-
domization techniques. Since most of the studies were
uncontrolled and observational, they could not control
the exposure factor or use random allocation methods.
Also, some studies had a small sample size of less than
20 subjects. In addition, not all studies measured the out-
comes at the same time after surgery, and many studies were
excluded due to not stating the exact timing of the results.

Conclusions

Orthodontic-surgical treatment resulted in a significant
enhancement in patient QOL after surgery compared
to before surgery. The OHIP-14 demonstrated significant
improvement in all elements covered by this questionnaire,
while the OQLQ showed varied findings that depended
on the time after surgery. However, future multicenter
clinical studies are required to make more definitive
conclusions.
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