
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=iode20

Acta Odontologica Scandinavica

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/iode20

Does orthognathic treatment improve patients’
psychosocial well-being?

Outi Marja Elina Alanko, Anna-Liisa Svedström-Oristo, Auli Suominen, Tero
Soukka, Timo Peltomäki & Martti T. Tuomisto

To cite this article: Outi Marja Elina Alanko, Anna-Liisa Svedström-Oristo, Auli Suominen,
Tero Soukka, Timo Peltomäki & Martti T. Tuomisto (2021): Does orthognathic treatment
improve patients’ psychosocial well-being?, Acta Odontologica Scandinavica, DOI:
10.1080/00016357.2021.1977384

To link to this article:  https://doi.org/10.1080/00016357.2021.1977384

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group on behalf of Acta Odontologica
Scandinavica Society.

Published online: 22 Sep 2021.

Submit your article to this journal 

Article views: 146

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=iode20
https://www.tandfonline.com/loi/iode20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/00016357.2021.1977384
https://doi.org/10.1080/00016357.2021.1977384
https://www.tandfonline.com/action/authorSubmission?journalCode=iode20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iode20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/00016357.2021.1977384
https://www.tandfonline.com/doi/mlt/10.1080/00016357.2021.1977384
http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2021.1977384&domain=pdf&date_stamp=2021-09-22
http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2021.1977384&domain=pdf&date_stamp=2021-09-22


Does orthognathic treatment improve patients’ psychosocial well-being?

Outi Marja Elina Alankoa,b, Anna-Liisa Svedstr€om-Oristoa,c, Auli Suominend, Tero Soukkac, Timo Peltom€akie,f,g,h

and Martti T. Tuomistob

aPediatric Dentistry and Orthodontics, University of Turku, Turku, Finland; bFaculty of Social Sciences (Psychology), Tampere University,
Tampere, Finland; cDepartment of Oral Diseases, Turku University Hospital, Turku, Finland; dCommunity Dentistry, University of Turku,
Turku, Finland; eFaculty of Medicine and Health Technology, Tampere University, Tampere, Finland; fInstitute of Dentistry, Faculty of Health
Sciences, University of Eastern Finland, Kuopio, Finland; gDepartment of Oral and Maxillofacial Diseases, Kuopio University Hospital, Kuopio,
Finland; hDepartment of Ear and Oral Diseases, Tampere University Hospital, Tampere, Finland

ABSTRACT
Objective: To analyse changes in patients’ psychosocial well-being from before treatment until post-
surgical orthodontic treatment (including retention) is completed.
Materials and methods: Data was collected six times: before treatment (T0), 6–8 weeks after the
placement of orthodontic appliances (T2), 3–4 weeks before surgery (T3), six weeks after surgery (T4),
one year after surgery (T5) and after completing orthodontic treatment (T6; 20–57 months after sur-
gery). At T0, 60 patients participated while at T6, data was available for 15 patients. All patients com-
pleted the Orthognathic Quality of Life Questionnaire (OQLQ), Rosenberg Self-Esteem Questionnaire
(RSES), Acceptance and Action Questionnaire II (AAQ-II) and the Symptom Checklist 90 (SCL-90). All
pairwise comparisons between variables were conducted with the Wilcoxon signed-rank test.
Results: OQLQ function, RSES, AAQ-II and SCL GSI worsened from T0 to T2. At T5, improvements com-
pared to T0 were found in all aspects of OQLQ and SCL GSI. When comparing results at T6 to T0,
improvements where only found in OQLQ sum, OQLQ facial aesthetics and OQLQ function.
Conclusions: Although well-being of orthognathic patients seems to improve during treatment, many
improvements cannot be verified anymore at the completion of the retention period. Most stable
changes are found in the oral function component and in the facial aesthetics component of
the OQLQ.
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Introduction

Orthognathic treatment combines orthodontic and surgical
treatment and aims at correcting severe dentofacial discrep-
ancies that cannot be treated with conventional orthodontic
treatment. Severe dentofacial discrepancies affect patients in
many ways: Patients report various symptoms, such as head-
ache, facial pain, temporomandibular joint problems and
chewing difficulties [1,2] and prospective orthognathic
patients have more symptoms in their head and neck region
than young adults not in need of orthognathic treatment
[3,4]. Before surgery, patients’ quality of life is lower than
controls’ quality of life [5–10]. Patients’ self-esteem seems
lower than controls’ [11,12], but on closer inspection, this
may only be true for female patients [12] (see also Jung [6]).

Orthognathic treatment seems to improve the well-being
of patients. Recent meta-analyses concluded that orthog-
nathic treatment resulted in improvements in orthognathic
quality of life that can be detected six months after surgery
[10, 13]. Especially social aspects, facial appearance and oral
function improved from before treatment to 6 months after
surgery [10]. However, the length of the follow-up periods of

individual studies varies considerably (see, e.g. Zamboni et
al., for a review [14]) and often the last data collection point
is 12 months after surgery at the latest. As orthognathic
treatment is expensive and time-consuming, more informa-
tion on long-term effects is needed on quality of life and
other aspects of psychosocial well-being, such as self-esteem
and psychological symptoms. The long-term effects of
orthognathic treatment are especially intriguing. A recent art-
icle by Ashton-James and Chemke-Dreyfus [15] suggested
that sustainable improvements in daily affect should not be
expected following orthognathic treatment. People tend to
adapt to changes in their life circumstances. However, a
recent cross-sectional study by Paunonen et al. [16] suggests
that at least the positive improvements in quality of life are
maintained for a longer period. In their study, the orthog-
nathic quality of life of patients treated 4–8 years previously
was better than that of prospective patients. Information
regarding long-term changes in self-esteem or psychiatric
symptoms after orthognathic treatment is not available.
However, a recent study found that 10–15 years after
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surgery, most patients are still highly satisfied with treatment
outcome [17].

In a previous study, patients’ psychosocial well-being was
followed from the initial stages of treatment planning to one
year after surgery [18]. The results suggest that in general,
psychosocial well-being decreases from pre-treatment to the
application of orthodontic appliances and then increases
until one year after surgery. One year after surgery, patients’
psychosocial well-being was comparable to or even better
than controls’, although in another study we found prospect-
ive patients to have lower condition-specific quality of life
and lower body image than controls, while self-esteem was
equal to controls’ [19]. The focus of the current study is to
report changes in patients’ psychosocial well-being until
post-surgical orthodontic treatment (including retention) is
completed, allowing for comparisons between one year after
surgery and at the end of treatment. Furthermore, also
patients who dropped out of the study are included in the
analyses for as long as they participated. The focus of the
current study is to compare the end results of orthodontic-
surgical treatment to all patients who were eligible for the
treatment. In sum, the main interest of this study was to find
out does orthognathic treatment improve the psychosocial
well-being of adults with severe dentofacial discrepancies.

Methods

Patients referred to two university hospitals for evaluation of
orthognathic treatment need were recruited to the study.
Patients with cleft lip or palate or syndromes affecting cra-
niofacial anatomy and those whose Finnish-language skills
did not allow them to complete the questionnaires were
excluded from the study. Data were collected six times:
before treatment (T0), 6–8 weeks after the placement of
orthodontic appliances (T2), 3–4 weeks before surgery (T3),
six weeks after surgery (T4), one year after surgery (T5) and
after completing orthodontic treatment (T6; 20–57 months
after surgery). All patients (n¼ 60) whose data were included
in the analyses at T0, later on received an orthodontic-surgi-
cal treatment plan. Of them, 8 decided not to begin any
treatment and thus did not participate in following data col-
lection points, while altogether 7 patients were excluded
from the analyses during the study because their treatment
plan changed, and they did not undergo surgery. At the first
data collection point, 60 prospective patients participated
and at the last data collection point, the patient group con-
sisted of 15 patients. Some patients participated at all data
collection points, while for some, data was available for a
limited number of time points. Reasons for patients’ drop-
outs from the study are listed in Table 1.

Data were collected with four questionnaires:
Orthognathic Quality of Life Questionnaire (OQLQ) [20],
Rosenberg Self-Esteem Questionnaire (RSES) [21], Acceptance
and Action Questionnaire II (AAQ-II) [22] and The Symptom
Checklist 90 (SCL-90) [23]. OQLQ consists of 22 items that
form subscales on oral function, facial aesthetics, awareness
of dentofacial aesthetics, and social aspects of dentofacial
deformity. Items are assessed on a five-point scale (N/A¼ 0,

“bothers me a little”¼1 to “bothers me a lot”¼4). Higher
scores indicate lower orthognathic quality of life (sum score
range 0–88). The reliabilities of the subscales range from 0.83
to 0.93 [24]. RSES is a ten-item questionnaire with a four-
point Likert scale (strongly disagree – strongly agree), where
higher scores indicate higher self-esteem (sum score range
0–30). The reliability of the RSES in a Finnish population has
been found to be 0.86 [25]. AAQ-II is a seven-item question-
naire for assessing psychological flexibility (i.e. the ability to
accept and experience current feelings and emotions) [26].
Items are answered on a seven-point scale (never true ¼ 1
to always true ¼ 7). Higher scores indicate greater psycho-
logical flexibility (sum score range 7–49). The mean a-coeffi-
cient of AAQ II has been 0.84 [22]. SCL-90 is a self-report
questionnaire. The patients rated the occurrence of psychi-
atric symptoms on a five-point Likert scale (not at all ¼ 0 to
extremely ¼ 4, sum score range 0–360). SCL-90 has 90 items
that form the following scales: somatisation, obsessive-com-
pulsivity, interpersonal sensitivity, depression, hostility, anx-
iety, phobic anxiety, paranoid ideation, psychoticism and
global severity index (GSI). The reliability of these in the
Finnish version ranges from 0.77 to 0.90 [27]. The Ethics
Review Committees approved the study protocol of the
Hospital District of Southwest Finland and the Joint
Municipal Authority of the Pirkanmaa Hospital District.
Informed consent was obtained from all patients and con-
trols before the study. Participation in this study
was voluntary.

Pairwise comparisons between time points were carried
out using the Wilcoxon signed-rank test. All analyses were
conducted using SPSS Statistical Package (IBM SPSS Statistics,
V26.0, Armonk, NY). P-values <.05 were interpreted as statis-
tically significant.

Results

Detailed descriptive data for the scores of all applied ques-
tionnaires at all time points are presented in Table 2. As a
summary, OQLQ function, RSES, AAQ-II and SCL GSI all wors-
ened from pre-treatment (T0) to placement of orthodontic
appliances (T2). No difference was found for OQLQ facial aes-
thetics, social aspects of dentofacial deformity and awareness
of dentofacial aesthetics. From pre-treatment (T0) to one
year after surgery (T5), all aspects of OQLQ and SCL GSI
improved, but no change was found in RSES or AAQ-II. From
pre-treatment (T0) to the end of the treatment (T6), statistic-
ally significant long-term changes were found in OQLQ sum
score (p¼.011), facial aesthetics (p¼.020) and oral function
(p¼.001). Other aspects of OQLQ, RSES, AAQ-II and SCL GSI
remained unchanged. Comparisons between all the mean
differences at T0, T2, T5 and T6 are shown in Table 3.

Discussion

The aim of this study was to find out does orthodontic-surgi-
cal treatment improve patient’s psychosocial well-being,
when comparing the long-term results of treatment to the
psychosocial well-being of prospective patients. The results
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of this study indicate that placement of fixed orthodontic
appliances has effects both on the functional and psycho-
logical aspects of well-being. Specifically, after beginning
orthodontic treatment, patients experience a deterioration in
their oral function, self-esteem, and psychological flexibility
and an increase in psychological distress. However, these
deteriorations do dissipate during treatment. Although
improvements in self-esteem are cited as a motive to start
treatment (see, e.g. Yu et al. [12]), in this study patients’ self-
esteem drops after placement of fixed orthodontic applian-
ces, but then returns to the baseline level and does not
improve; thus, treatment does not seem to fulfil patients’
expectations in this respect. Psychological flexibility follows
the same pattern (i.e. improves back to the baseline level,
but not any higher).

Interestingly, general psychological distress differs some-
what from these trends and seems to be better one year

after surgery than at baseline. However, these improvements
are lost by the end of treatment (i.e. at least 20 months after
surgery). Yet the mean score is lower at the end of treatment
than at one year after surgery, though statistical significance
is not reached. The only improvements maintained at the
end of the treatment are found in general orthognathic qual-
ity of life, oral function and facial aesthetics, supporting
recent findings by Torgersbråten et al. [28] who reported
improvements in oral function, dental and facial appearance
three years post-surgery. The results also support the results
by Paunonen et al. [16], who found improvements in OQLQ
in patients treated 4–8 years previously, as we did find
changes both in functional and aesthetic issues. Thus, it
seems that orthognathic treatment is beneficial to patients
wishing for improvements in function and aesthetics, but not
for those who hope to achieve improvement in their psycho-
logical well-being. As self-esteem did not change during

Table 1. Attrition of the study sample from time point T0 to T6.

Time point Sample size Appointment Reason for attrition n

T0 60 Before treatment – –
T1 Orthodontic examination and treatment plan – –
– – – Did not start treatment 8

Treatment without surgery 3
Moved away 2
Did not want to participate in the study 7

T2 40 6–8 weeks after placement of orthodontic appliances – –
– – – Treatment without surgery 4

Mowed away 1
Did not want to participate in the study 3

T3 32 3–4 weeks before surgery – –
– – – Did not want to participate in the study 1
T4 31 6 weeks after surgery – –
– – – Did not want to participate in the study 9
T5 22 1 year after surgery – –
– – – Did not want to participate in the study 7
T6 15 After completing orthodontic treatment – –

Table 2. Sample size, means, and standard deviations at different data collection points.

Measure Before treatment (T0)

6–8 weeks after
placement of
orthodontic

appliances (T2)
3–4 weeks before

surgery (T3)
6 weeks after
surgery (T4)

1 year after
surgery (T5)

After completing
orthodontic

treatment (T6)

OQLQ sum n¼ 57 n¼ 37 n¼ 29 n¼ 23 n¼ 22 n¼ 13
M 32.35 M 38.49 M 40.34 M 37.00 M 14.50 M 11.08
SD 20.15 SD 22.16 SD 21.16 SD 21.00 SD 13.04 SD 11.00

OQLQ
social aspects

n¼ 60 n¼ 38 n¼ 29 n¼ 23 n¼ 22 n¼ 13
M 8.02 M 10.58 M 11.38 M 9.87 M 2.86 M 2.85
SD 8.20 SD 10.03 SD 8.69 SD 8.59 SD 5.29 SD 3.98

OQLQ
facial aesthetics

n¼ 60 n¼ 37 n¼ 30 n¼ 23 n¼ 22 n¼ 14
M 9.12 M 10.16 M 10.70 M 8.96 M 4.23 M 4.57
SD 5.82 SD 6.07 SD 6.02 SD 6.37 SD 4.39 SD 4.42

OQLQ oral function n¼ 57 n¼ 38 n¼ 30 n¼ 23 n¼ 22 n¼ 14
M 9.81 M 12.53 M 12.30 M 11.87 M 5.00 M 2.50
SD 5.07 SD 4.91 SD 4.74 SD 5.61 SD 3.55 SD 2.65

OQLQ awareness of
dentofacial
aesthetics

n¼ 60 n¼ 38 n¼ 30 n¼ 23 n¼ 22 n¼ 14
M 5.33 M 5.61 M 5.77 M 6.30 M 2.41 M 2.43
SD 4.00 SD 4.24 SD 4.11 SD 4.60 SD 3.19 SD 2.28

RSES n¼ 58 n¼ 37 n¼ 30 n¼ 23 n¼ 22 n¼ 13
M 22.22 M 19.81 M 21.63 M 21.83 M 24.50 M 23.92
SD 5.89 SD 7.26 SD 5.68 SD 6.68 SD 4.26 SD 4.42

AAQ-II n¼ 59 n¼ 36 n¼ 30 n¼ 23 n¼ 22 n¼ 14
M 41,.2 M 38.97 M 41.83 M 41.70 M 43.41 M 42.79
SD 7.69 SD 8.88 SD 6.43 SD 7.44 SD 5.91 SD 3.17

SCL-90
GSI

n¼ 59 n¼ 38 n¼ 30 n¼ 23 n¼ 22 n¼ 14
M 48.19 M 59.95 M 48.20 M 38.70 M 34.96 M 32.29
SD 42.33 52.61 SD 47.11 SD 35.98 SD 38.96 SD 23.96

OQLQ: Orthognathic Quality of Life Questionnaire; RSES: Rosenberg Self-Esteem Scale; AAQ-II: Acceptancance and Action Questionnaire; SCL-90 GSI: General
Symptomatic Index of the Symptom Check List 90.
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treatment, these results support at least partly the results by
Ashton-James and Chemke-Dreyfus [15], who suggested that
the results of orthognathic treatment are not stable as peo-
ple adapt to the changes. Also, as noted in a previous review
article [29], patients may feel that, e.g. their self-esteem has
improved during treatment, although this change is not
reflected on standardised questionnaires.

Thus, changes in the long-term results between studies
may also reflect methodological issues. However, in line with
earlier findings the results of the current study indicate posi-
tive effects of orthognathic treatment on patients’ oral func-
tion and dental aesthetics. In the future, it would be of
interest to compare results of standardised questionnaires
with patients’ self-evaluated changes in well-being.

The main limitation of this study is the small sample size
at the later data collection points. However, this study adds
to previous knowledge of the psychosocial well-being of
orthognathic patients by following them during the whole
treatment process.
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