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ARTICLE INFO ABSTRACT

Handling Editor: Prof. Emeka Nkenke The aim of this study was to investigate the impact of orthognathic therapy on patients’ quality of life. Therefore,
a systematic review was conducted including all prospective studies that compared pretherapeutic and post-
therapeutic Oral Health Impact Profile (OHIP) or Overall Quality of Life (OQOL) questionnaire scores. Studies in
patients with congenital deformities, clefts, or posttraumatic or cancer-associated deformities were excluded.
Overall, 23 prospective studies were included; 8 used OHIP, 9 used OQOL and 6 used both questionnaires. A total
of 1039 patients were identified (60.29% women, 39.71% men), with a mean age of 45.17 years. All analyzed
studies showed in both OHIP and OQLQ an improvement of the quality of life in patients after orthognathic
therapy. While improved scores could be observed in all investigated criteria, the studies demonstrated that
social and aesthetic aspects showed the most prominent impact. Comparison of different Angle Classes showed,
furthermore, that Class III patients had an even greater advantage over those with a Class II deformity. The
review confirms that the quality of life in patients with orthognathic therapy improves significantly in all
observed aspects. With regard to Angle Classes, Class III patients showed an even greater improvement than Class
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1. Introduction

Various reasons have been identified for patients with dysgnathic
deformities to seek for treatment. While some patients wish for func-
tional correction, others hope for optimization of their masticatory
apparatus or harmonization of their facial profile and aesthetics for
psychological reasons (Rivera et al., 2000).

Studies show that in patients with dentofacial deformities, decreased
self- and body perception can be observed, which usually results in
impaired quality of life. In fact, these deformities can be corrected
(Seehra et al., 2011; Frejman et al., 2013; Silva et al., 2021). While in
many cases orthodontic treatment is adequate, many patients need a
combined orthodontic and surgical correction. Here the surgical pro-
cedure in particular is usually perceived as the most important step for
correction of the deformity.

However, due to the long duration of the treatment and the necessary
surgical procedure with its possible relevant complications such as
damages to the alveolar nerve, it is important to investigate whether
patients benefit from this treatment at all.

In 2012, Soh et al. published a review of this topic, which included
studies that investigated the quality of life in dysgnathic patients before
and after treatment based on two questionnaires. The Overall Quality of
Life (OQLQ) and the Oral Health Impact Profile (OHIP) questionnaires
are suitable measures that gather information on the individual’s quality
of life based on different aspects such as function, social perception and
aesthetics. In both questionnaires, high quality of life is expressed with
low numbers (Soh and Narayanan, 2013).

The aim of this study was the continuation of the study by Soh et al.
to clarify, based on the published literature, how much orthognathic
therapy impacts patients’ quality of life in the observed aspects, and
whether patients with different indications are affected in different
ways.

2. Material and methods
2.1. Registration and protocol

This systematic review was presented according to the Preferred
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Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement 2020 (Page et al., 2021). The PICOS strategy (Patient, Inter-
vention, Comparison, Outcome, and Study) was used to produce a
well-formulated question. This systematic review was registered on the
Platform of Registered Systematic Review and Meta-analysis Protocols
(INPLASY), registration number INPLASY202330034.

2.2. Eligibility criteria

Included studies had to prospectively compare pre- and post-
therapeutic quality of life scores based on OQLQ or OHIP question-
naires for patients undergoing combined orthodontic and orthognathic
surgical therapy. Studies had to be published between 2012 and
December 2021 in German or English. Studies including patients with
congenital deformities, clefts or secondary malocclusion caused by
trauma or cancer were excluded.

2.3. Information sources

In this systematic review, literature research was conducted only for
English-language articles on PubMed, Medline and Google Scholar. All
articles from June 2012 to December 2021 were included.

2.4. Search strategy

The combination of search terms was (orthognathic surgery OR
dentofacial deformities) AND (psychosocial OR quality of life).

2.5. Selection process

For all studies found, publications were viewed by two authors
independently. Abstracts were read. Studies that included patients with
craniofacial deformities, syndromes, congenital deformities, lip-jaw-
palate clefts, and secondary deformities after trauma or after tumor
diseases were excluded.

2.6. Data collection process

Data were taken from publications and listed on a Microsoft Excel
spreadsheet. The data were cross-checked by a second investigator.

2.7. Data items

Data collected from the articles were as follows: author, year of
publication, study design, country, number of patients, mean age, age
range, gender ratio, data collection period, angle classification, surgical
procedure, chosen questionnaire(s), time of testing, pre-therapeutic
scores, intermediate scores (if available), post-therapeutic scores, and
difference between the scores.

2.8. Study risk-of-bias assessment

Following the ROBIS system, a review of the risk of bias was per-
formed. However, no complete ROBIS analysis was carried out.

2.9. Effect measures

Absolute numbers were used in the distribution of questionnaires,
changes in OQLQ and OHIP, patient numbers, average age, women’s
share and distribution, and surgery first vs. orthodontic first.
2.10. Synthesis methods

Data were collected with Microsoft Excel 16.43 (Microsoft Corp.,

Redmond, WA, USA) and then transferred to SPSS Statistics 22.0 (IBM
Corp., Armonk, NY, USA). Subsequently, the articles were imported into
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Endnote X9 software (Thompson Reuters, Philadelphia, PA, USA). Cor-
relations were calculated with a t-test for normally distributed and
Mann-Whitney U test for non-normally distributed variables.

2.11. Reporting bias assessment

Two review authors independently cross-checked the data.
3. Results
3.1. Study selection

Overall, 382 publications were found, based on the search terms.
After exploration and selection according to the mentioned criteria, 23
publications were included in this study (Table A, Fig. 1).

3.2. Study characteristics
Study characteristics are shown in Table A.
3.3. Overview of the studies

The 23 publications were from 13 different countries (4 Brazil; 3
each Iran and China; 2 each Finland, Sweden and Japan; 1 each Ger-
many, Saudi-Arabia, Italy, New Zealand, India, Great Britain and
Taiwan). Two studies had a prospective randomized design with control
groups, 8 were prospective without randomization but with a control
group and 13 were prospective without randomization and without a
control group. Altogether 1039 patients were included, with a mean
number of 45 patients per publication (range, 9-228). Of the patients,
39.71% were male and 60.29% were female, with an overall mean age of
22.7 years.

3.4. Risk of bias in studies

Following the ROBIS system, a review of the risk of bias was per-
formed. However, no complete ROBIS analysis was carried out.

3.5. Results of individual studies and results of syntheses

3.5.1. Overview of the questionnaires

Of the 23 included studies 7 used both OQLQ and OHIP question-
naires (Kavin et al., 2012; Silva et al., 2016; Feu et al., 2017; Pelo et al.,
2017; Sun et al., 2018; Avelar et al., 2019; Ni et al., 2019), 8 publications
used only OQLQ (Abdullah, 2015; Alanko et al., 2017; Emadian Razvadi
et al., 2017; Eslamipour et al., 2017; Zingler et al., 2017; Tachiki et al.,
2018; Saghafi et al., 2020; Vongkamolchoon et al., 2021) and 8 only OHIP
for quality of life assessment (Goelzer et al., 2014; Silvola et al., 2014;
Baherimoghaddam et al., 2016; Corso et al., 2016; Huang et al., 2016;
Kurabe et al., 2016; Bengtsson et al., 2018; Nichols et al., 2018) (Fig. 2).

All 15 OQLQ publications showed a highly significant improvement
(p < 0.001) in the post-therapeutic mean score (23.9 + 8.6) compared to
pre-therapeutic numbers (48.6 + 10.6) [6-20]. The greatest difference
could be observed in the study by Avelar et al., with 54.1 points (Avelar
etal., 2019). Considering the different aspects that are questioned in the
OQLQ, the highest improvements were found in the social domain in 5
publications (Abdullah, 2015; Eslamipour et al., 2017; Avelar et al., 2019;
Ni et al., 2019; Saghafi et al., 2020) and for facial aesthetics in 4 studies
(Silva et al., 2016; Sun et al., 2018; Tachiki et al., 2018; Saghdfi et al.,
2020) (Fig. 3).

Similar results were found for OHIP questionnaires. Pre- and post-
therapeutic scores again showed highly significant improvements
(18.3 £11.4vs6.25 £ 7.0; p < 0.001) (Kavin et al., 2012; Goelzer et al.,
2014; Silvola et al., 2014; Baherimoghaddam et al., 2016; Corso et al.,
2016; Huang et al., 2016; Kurabe et al., 2016; Silva et al., 2016; Feu et al.,
2017; Pelo et al., 2017; Bengtsson et al., 2018; Nichols et al., 2018; Sun
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Tab. A
Overview of the included studies.
Title Year Study design Patient Follow- test
n up type
Abdullah et al. 2014  Prospective 17 12 OQLQ
cohort study Months
without control
group
Alanko et al. 2017 Prospective 22 12 0OQLQ
cohort study Months
with control
group
Avelar et al. 2019  Prospective 20 4-6 OHIP-
cohort study Months 14
without control OQLQ
group
Baherimoghaddam 2016  Prospective 58 12 OHIP
et al. cohort study Months
without control
group
Bengtsson et al. 2017  Randomized 55 12 OHIP
cohort study Months
with control
group
Corso et al. 2015  Prospective 30 3 OHIP
cohort study Months
with control
group
Eslamipour et al. 2017 Prospective 43 6 OQLQ
cohort study Months
without control
group
Feu et al. 2017  Prospective 16 24 OQLQ,
cohort study Months OHIP
with control
group
Goelzer et al. 2014  Prospective 74 4-6 OHIP
cohort study Months
without control
group
Huang et al./Wang 2016 Prospective 50 18 OHIP
et al. cohort study Months
with control
group
Kavin et al. 2012 Prospective 14 6 OQLQ,
cohort study Months OHIP
without control
group
Kurabe et al. 2016  Prospective 65 6 OHIP-
cohort study Months J54
with control
group
Ni et al. 2019  Prospective 45 8 OHIP-
cohort study Months 14
with control OQLQ
group
Nichols et al. 2018  Prospective 22 60 OHIP
cohort study Months
without control
group
Pelo et al. 2017  Randomized 30 1 0OQLQ,
cohort study Months OHIP
with control
group
Razvadi et al. 2017  Prospective 24 4 OQLQ
cohort study Months
without control
group
Saghafi et al. 2020  Prospective 32 6 0OQLQ
cohort study Months
without control
group
Silva et al. 2017 Prospective 50 6 0OQLQ,
cohort study Months OHIP

without control
group
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Tab. A (continued)

Title Year Study design Patient Follow- test
n up type
Silvola et al. 2014  Prospective 38 36 OHIP
cohort study Months
with control
group
Sun et al. 2018 Prospective 85 7 OQLQ,
cohort study Months OHIP
with control
group
Tachiki et al. 2017 Prospective 20 3 0OQLQ
cohort study Months
without control
group
Vongkamolchoon 2021  Prospective 228 12 OQLQ
et al. cohort study Months
without control
group
Zingler et al. 2017  Prospective 9 3 OQLQ
cohort study Months

without control
group

et al., 2018; Avelar et al., 2019; Ni et al., 2019). The greatest difference
was seen in the publication by Huang et al., with 34.79 points in patients
who underwent surgery as the first treatment (Huang et al., 2016). Most
of the studies found the greatest difference for psychological discomfort
(Goelzer et al., 2014; Baherimoghaddam et al., 2016; Nichols et al., 2018;
Sun et al., 2018; Avelar et al., 2019) (Fig. 4).

3.5.2. Angle classification

Five publications included only patients with Class III dysgnathia
(Huang et al., 2016; Feu et al., 2017; Bengtsson et al., 2018; Tachiki et al.,
2018; Ni et al.,, 2019), while all other studies performed no selection.
Unfortunately, not all publications differentiated the pre- and
post-therapeutic scores according to Class II and Class III. Baher-
imoghaddam et al. showed that Class II patients demonstrated greater
improvement in pain and psychological impairment, while class III pa-
tients had greater improvement in psychological discomfort (Baher-
imoghaddam et al., 2016).

Eslamipour et al. showed that while, for both classes, the quality of
life scores improved with the therapy, the difference was significantly
greater for Class III patients (Eslamipour et al., 2017). Similar results
were found by Goelzer et al. (Goelzer et al., 2014).

3.5.3. Surgery first vs. orthodontics first

Feu et al., Huang et al., Pelo et al. and Saghafi et al. included patients
who either underwent orthodontics first (OF) or surgery first (SF)
(Huang et al., 2016; Feu et al., 2017; Pelo et al., 2017; Saghafi et al., 2020)
Huang et al. and Pelo et al. showed that SF patients had greater
improvement in OQLQ scores (Huang et al., 2016; Pelo et al., 2017),
while Saghafi et al. observed the opposite, with better results in OF
patients (Saghafi et al., 2020). While both SF and OF showed a signifi-
cant improvement in these studies, there was no significant difference
between those two groups in the publication by Pelo et al. (2017).

However, studies that assessed intermediate results could observe
that OF patients had worsened quality-of-life scores during the ortho-
dontic treatment prior to surgery. These numbers then improved after
surgery. In fact, the mean duration of therapy was significantly shorter
in SF patients (16.6 vs. 25.3 months) (Huang et al., 2016; Pelo et al.,
2017).

3.5.4. Sex and age

Overall, it was found that female patients showed worse mean scores
in pre-therapeutic assessment than did male patients (45 vs. 30). These
numbers, however, almost converged by the end of the treatment (14.5
vs. 10) (Eslamipour et al., 2017). In particular, Sun et al. emphasized that
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[ Identification of publications via databases and registers ]

Publications identified from
Pubmed/Mediline/Google
Scholar:
(n=382)

[ identification |

!

Publications screened
(n=2341)

!

Screening

Full text articles assessed for
eligibility
(n=85)

}

Publications included in review
(n=23)

Included

Publications after Duplicate
Publications removed (n = 341)

Publications excluded
(n = 256)

Publications excluded:
Wrong questionnaire (n = 17)
Wrong study design (n = 15)

Syndrome patients (n = 14)
Trauma patients (n = 9)
Cancer patients (n = 7)

Fig. 1. PRISMA flow diagram of the screening and selection process.

HOHIP mOQLQ

OHIP & 0QLQ

Fig. 2. Distribution of the questionnaires used in the studies included in this
publication.

women showed high numbers in OQLQ for facial aesthetics before
treatment, but the authors mention further that the numbers were
almost even between the two sexes in the post-therapeutic assessment
(Corso et al.,, 2016; Sun et al., 2018). Only a few studies did not find
significant differences between male and female patients.

With a mean age of 22.7 years, the patients were in general as young
as expected. The improvement rates depending on the patients’ age that
were found in the included studies were very different. Vongkamo-
lochoon et al. stated that patients between 23 and 30 years showed the
greatest reduction and therefore the best improvement in quality of life
compared to other age groups (Vongkamolchoon et al., 2021). However,
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the greatest improvement among all publications was found in the study
by Avelar et al., in patients over 60 years of age (Avelar et al., 2019), and
Corso et al. did not observe any difference at all between the different
age groups (Corso et al., 2016).

3.5.5. Reporting biases
Two review authors independently cross-checked the data.

4. Discussion

This review aimed to investigate the literature on the quality of life
for patients undergoing combined orthodontic and orthognathic surgi-
cal therapy for dysgnathia. Only prospective studies that used either
OQLQ or OHIP or both questionnaires were eligible for the review. A
total of 23 studies with 1039 patients were included.

In general, all publications found significant or highly significant
improvement rates in the comparison of pre- and post-therapeutic
scores. While the OQLQ studies showed the greatest improvement in
the social domain and in regard to facial aesthetics (Abdullah, 2015; Silva
et al., 2016; Eslamipour et al., 2017; Sun et al., 2018; Tachiki et al., 2018;
Avelar et al., 2019; Ni et al., 2019; Saghafi et al., 2020), the OHIP-based
studies showed the lowest numbers (highest quality score) for psycho-
logical discomfort by the end of the treatment. These observations
correlate with clinical experience, since patients with Class II or Class III
dysgnathia often dislike their facial profile. Both a receding and a
prominent chin lead to a disproportion of the lower facial third and
usually result in worse facial aesthetics, commonly leading to reduced
self-confidence (Corso et al., 2016; Sun et al., 2018).

While many of the studies did not differentiate between Class II and
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III patients, some authors subclassified their results according to the
angle classes (Avelar et al., 2019). These publications state that while
both classes improved significantly in their quality-of-life scores, those
with Class III show an even more positive effect of the treatment (Sun
etal., 2018). Interestingly these studies also show that the patients seem
to benefit in different ways. Class II patients show mostly a functional
improvement with the reduction of pain, while Class III patients benefit
from a reduction in psychological discomfort (Corso et al., 2016).

The mean age in the study was 22.7 years, which is in accordance
with the general literature. Normally, patients undergoing orthognathic
therapy are of younger age, as dentists usually refer them to orthodon-
tists before the end of their body growth. Yet, more and more adults seek
out orthodontists, and in fact the reasons for patients to undergo a
treatment are very different, depending on their age. Therefore, one
might assume that, based on the different motivations, the improvement
rates have to differ between the age groups. Evaluation of the included
studies, however, did not show a clear pattern, since some authors
showed the greatest improvement rates with younger patients (Sun
et al.,, 2018; Vongkamolchoon et al., 2021), while the overall greatest
improvement could be found in the study by Avelar et al. in patients over
60 years of age (Avelar et al., 2019).

Regarding sex differences, calculations for all patients showed that
women scored significantly higher than men on pretherapeutic assess-
ments (Eslamipour et al., 2017). Yet, the numbers of men and women
almost converged by the end of the treatment. This means that women
are more affected by the effects of dysgnathia, which, as mentioned by
Sun et al., seem to be especially due to dislike of their facial aesthetics
(Sun et al., 2018). On one hand, this explains why, out of 1039 patients
from this study, almost two-thirds were female; on the other hand, it is
yet again further proof for the immense positive effect on facial aes-
thetics and psychological discomfort that can be achieved with the
combined treatment.

Of course, the duration of the treatment is a very important factor.
Concerning intermediate results, it can be shown that the decompen-
sation of the teeth in OF patients prior to surgery leads to lower quality
of life in all studies. This is mainly due to the worsened occlusion, and
becomes even more relevant in the comparison of OF patients with those
undergoing SF treatment. In SF patients, the scores are immediately
better after surgery and usually stay in a good range throughout the
whole therapy, leading to higher patient satisfaction. The scores at the
end of the treatment were identical for both OF and SF patients (Huang
et al., 2016; Feu et al., 2017). However, one must bear in mind that not
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every patient is suitable for SF therapy, and that these numbers could be
affected by a selection bias.

5. Conclusion

In conclusion, the study shows that patients undergoing combined
orthodontic and orthognathic surgical therapy benefit from the treat-
ment in many different respects, with the greatest improvements
observed in facial aesthetics and psychological discomfort. These
numbers can be found for both Class II and Class III patients as well as for
both men and women with different emphases. Based on the data, it can
furthermore be recommended to perform surgery first in patients who,
based on their clinical findings, are eligible for this treatment.
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