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Long-term patient satisfaction and the sense of coherence – a longitudinal
study 10–15 years after orthognathic surgery
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ABSTRACT
Objective: This study focuses on evaluating the long-term treatment outcome (10–15 years) and
patient satisfaction after orthognathic treatment with bisagittal split osteotomy (BSSO). Furthermore,
the aim was to evaluate whether the psychosocial factor, sense of coherence (SOC) associates with
long-term patient satisfaction.
Materials and methods: Study sample consisted of 57 patients who had orthognathic treatment with
BSSO. Self-completion questionnaires were distributed approximately 1.8 years and 10–15 years after
surgery to evaluate treatment outcome. SOC was evaluated with a 12-scale questionnaire 10–15 years
after the surgery.
Results: After 10–15 years following BSSO, 96% of patients were highly or moderately satisfied with
the treatment outcome and none expressed dissatisfaction. Less educated patients were more satisfied
with the treatment outcome than those with a higher educational level. Patients who felt clear
improvement in their facial appearance expressed higher satisfaction than those experiencing only
minor facial improvement. Furthermore, patients with improvement in orofacial pains and headaches
more often expressed high satisfaction than those without improvement of these symptoms. Patients
with strong SOC seemed to have somewhat higher scores for functional aspects of long-term treat-
ment outcome.
Conclusions: Post-treatment satisfaction with orthognathic treatment appears to be long-lasting.
Psychosocial factors may play a role in long-term post-treatment satisfaction. Our study strongly sug-
gests that psychosocial factors should be taken into account in the treatment planning of orthog-
nathic patients.
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Introduction

Severe malocclusions and skeletal maxillofacial deformities in
adults can be treated with combined surgical-orthodontic
treatment. One of the most commonly used procedures for
the mandible is bisagittal split osteotomy (BSSO) [1]. In
recent years, the surgical technique of BSSO has improved
and the surgical outcome has become more predictable and
reliable [2]. It is acknowledged that orthognathic treatment
comprises more than just correction of facial deformity [3].
Several studies have demonstrated improvement in oral
function, in occlusal features and in temporomandibular dis-
orders (TMDs) after treatment [1,4,5]. Furthermore, post-treat-
ment patient satisfaction and psychological well-being,
together with oral health and quality of life, have attracted
growing interest [6]. Several studies have suggested that
there is a growing need for recognition of underlying psy-
chosocial factors [6,7]. Benefits of orthognathic treatment
may include improved self-esteem, self-confidence and per-
sonality [8] as well as positive effects on oral function and
psychosocial dimensions [9]. Nevertheless, after the treat-
ment some patients are dissatisfied and have difficulties in

accepting the obtained results even when their treatment
outcome has been professionally evaluated as successful [7].
In recent years, there has been a growing interest among
researchers in identifying psychosocial patterns that may
affect patients’ ability to accept life changes.

‘Why do some people stay healthy whereas others do
not?’ This salutogenic question was asked by sociologist
Antonowsky [10,11]. He created the theory of sense of coher-
ence (SOC), a theory of psychosocial factors explaining how
people can manage lack of control in their lives. SOC is
strongly related to perceived health and has also been
shown to predict health in general [10–12]. SOC appears to
be capable of positively influencing the perception and pro-
motion of health and quality of life [12], although it is evi-
dent that SOC alone cannot explain patients’ overall health
perception [10]. People with strong SOC are, however, more
likely to tolerate stress better and to make healthy choices in
their lives [11,13,14]. Strong SOC has also been associated
with fewer symptoms and better self-rated health and quality
of life [10,15].

The reported follow-up times in outcome studies after
surgical-orthodontic treatment have been relatively short
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and only seldom extend beyond five years [5,16–18]. This
treatment is known to be lengthy and expensive [8], and it is
therefore essential to also evaluate the long-term benefits
with respect to patient outcome.

The objective of this study was to evaluate long-term
patient satisfaction after orthognathic treatment including
BSSO surgery in relation to changes in facial appearance,
orofacial pain and chewing ability. Furthermore, our aim was
to evaluate whether the psychosocial factor, SOC associates
with long-term patient satisfaction.

Materials and methods

Study population and follow-up data

The basic study population consisted of 82 adult orthog-
nathic patients who had BSSO surgery between 1998 and
2004 at the Clinic of Oral and Maxillofacial Surgery, Kuopio
University Hospital Eastern Finland. Of these patients 64
(78%) had mandibular advancements, and 18 (22%) had set-
backs. All patients had pre- and post-operative orthodontic
treatment. The mean age of the patients was 49 years at T1
(SD 10.2; range 29–67 years). At the post-treatment examin-
ation (T1, mean 1.8 years after BSSO), patients were given a
questionnaire on the influence of the treatment on their
masticatory function and symptoms of TMD. Subjective
evaluation of treatment outcome satisfaction was also
included in the questionnaire and the results have been pub-
lished previously [1].

To assess long-term patient satisfaction with the orthog-
nathic treatment outcome and to evaluate SOC (Figure 1),
subsequent questionnaires were sent to 77 study participants
10–15 years after the surgical procedure (T2). Five patients
were (contact information not available or patient moved
abroad) during the follow-up and were therefore excluded.

In total, 57 (38 females and 19 males, 74%) patients
returned the long-term follow-up questionnaires. Patients
were asked whether they had improved or unchanged facial
appearance, self-confidence, facial pain and headaches,
symptoms of TMD, and chewing ability. Patients also filled
out a short version of the SOC questionnaire (12-scale, vali-
dated in Finnish [12]) (Figure 1), and were asked to report
their marital status (single/married or cohabiting) and level
of education (vocational or polytechnic/university), which
were both dichotomized for the analysis.

For logistic regression analysis, a 12-item SOC scale was
first divided into tertiles and then dichotomized as follows:
the highest tertile was defined as strong SOC and the two
lower tertiles were combined and defined as weaker SOC. An
acceptable evaluation of SOC was obtained from 53 patients.

Measurement of SOC with self-evaluating questionnaires
has previously been described in detail [10,19].

Statistical analyses

Chi-square statistics or Fisher’s exact test was used to study
the differences in variables between genders and between
patients with the strong and weak SOC and also among

patients who reported being very satisfied and moderately
satisfied with the treatment.

A multiple logistic regression model was used to evaluate
the association between patients’ long-term satisfaction with
treatment outcome and the following variables: marital
status, education, improvement in chewing ability, improve-
ment in facial pain and headaches, improvement in self-
confidence and improvement in facial attractiveness.
The effects of age and gender were also considered in
the analysis.

The data were analysed using SPSS statistical software,
version 21 (SPSS, Inc., Chicago, IL). For all comparisons,
p values �.05 were considered statistically significant.

Ethical aspects

The Research Ethics Committee of the Kuopio University
Hospital approved this study.

Results

Long-term patient satisfaction

Ten to 15 years after surgical-treatment, 68% (n¼ 38) of par-
ticipants still expressed high satisfaction with the outcome.
Twenty-nine percent (n¼ 17) were rather satisfied with the
outcome, and self-evaluation was not available from two
patients. None of the patients expressed dissatisfaction.
During the follow-up (T1–T2), patients’ satisfaction with the
treatment outcome appeared to remain constant, with no
statistically significant variation over time. The subjective
treatment outcome was as good as expected in 52%
(n¼ 30), and better in 35% (n¼ 20) of the patients, respect-
ively. Only 13% (n¼ 7) reported the result as poorer than
they had expected.

The logistic regression model showed that patients with
lower education level were more satisfied with the treatment
outcome than those with higher education level (OR 0.2, CI
0.05–0.93, p¼ .04). Furthermore, patients who experienced
improvement in their facial appearance more often
expressed high satisfaction with the treatment outcome than
those with less facial improvement (OR 6.4, CI 1.17–35.10,
p¼ .03). In addition, those who experienced improvement in
orofacial pains and headaches as a result of the treatment
more often expressed high satisfaction with the treatment
outcome than those without improvement of these symp-
toms (OR 5.0, CI 1.05–24.05, p¼ .04). The results of the logis-
tic regression analysis are presented in Table 1.

Furthermore, in univariate analysis older patients
(>40 years) and married or cohabiting patients were more
satisfied with the treatment outcome than younger or single
patients (p¼ .037 and p¼ .036, respectively). However, nei-
ther age nor marital status was independently associated
with high treatment outcome satisfaction in the logistic
regression model.
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How do You feel? Please give only one answer to each ques�on.

1. Un�l now your life has had
no clear goals or
purpose at all 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7

very clear goal and
purpose

2. Do you have feeling that you don´t really care what goes around you?

very seldom 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very o�en

3. Has it happened in the past that you were surprised by the behaviour of the people whom you
thought you knew well?

never happened 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 always happened

4. Has it happened that people whom you counted on disappointed you?

never happened 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 always happened

5. 5. Do you have the feeling that you´re being treated unfairly?

very o�en 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very seldom or never

6. Do you have the feeling that you are in an unfamiliar situa�on and don´t know what to do?

very o�en 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very seldom or never

7. Doing the thing you do every day is:
a source of deep
pleasure and
sa�sfac�on 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7

a source of pain and
boredom

8. Do you have very mixed-up feelings and ideas?

very o�en 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very seldom or never

9. Many people- even those with a strong character- some�mes feel like sad sacks (losers)
in certain situa�ons. How o�en have you felt this way in the past?

never 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very o�en

10. When something happened, have you generally found that:
you over- or
underes�mated its
importance 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7

you saw things in
right propor�on

11. How o�en do you have the feeling that there´s li�le meaning in the things
you do in your daily life?

very o�en 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very seldom or never

12. How o�en do you have the feeling that you´re not sure you can keep under control?

very o�en 1………. 2 ………. 3 ………. 4 ………. 5 ………. 6 ………. 7 very seldom or never

Figure 1. Sense of coherence 12-item questionnaire.

Table 1. Associations between patients who were very satisfied with treatment outcome in long-term and gender, age,
marital status, education, BSSO, change in facial pain, improved chewing ability, improved facial appearance and reduced
TMD symptoms in logistic regression model.

OR 95% CI p value

Gender (0¼ female, 1¼male) 0.6 0.12–2.73 .48
Age (1¼<40 years, 2¼�40 years) 0.8 0.12–4.57 .76
Marital status (1¼married or intimate relationship, 2¼ single) 0.9 0.20–3.95 .88
Education (1¼ vocationally, 2¼ polytechnic or university) 0.2 0.05–0.93 .04
BSSO (1¼ advancement, 2¼ set back) 4.4 0.62–31.0 .14
Change in facial pain (0¼ no, 1¼ improved) 5.0 1.05–24.05 .04
Improved chewing ability (0¼ no, 1¼ improved) 1.1 0.21–5.43 .94
Improved facial appearance (0¼ no, 1¼ improved) 6.4 1.17–35.10 .03
Reduced TMD symptoms (0¼ no, 1¼ improved) 1.7 0.39–7.50 .47

p-values� .05 is considered statistically significant.
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Sense of coherence

In general, approximately one-third of participants appeared
to have a strong SOC 10–15 years post-operatively (T2).
Strong SOC and lower SOC according to the different patient
characteristics are presented in Table 2.

In univariate analysis, patients who reported improved
chewing ability and reduced TMD-symptoms were more
likely to have strong SOC (p¼ .025 and p¼ .002, respectively)
(Figure 2). Furthermore, patients who reported improved
facial appearance and patients who were very satisfied with
the treatment had no significant differences in SOC on the
basis of these variables (Figure 2).

In the multiple logistic regression analysis model with
long-term treatment satisfaction, SOC was not independ-
ently associated.

Discussion

In the present study, we examined the long-term
(10–15 years) post-treatment satisfaction of orthognathic
patients. In a single-centre prospective cohort from Eastern
Finland, we report that 68% of the participants had high
long-term satisfaction with the treatment outcome and 29%
were moderately satisfied. None of the patients expressed
dissatisfaction. Our results also indicate that a psychosocial
factor, SOC, may have some role in long-lasting treatment
satisfaction.

Orthognathic treatment is known generally to have a high
positive impact on patients’ everyday life and well-being
[6–8,20,21]. The degree of satisfaction after treatment is a
combination of patients’ motives and expectations [9], and it
appears that realistic expectations result in higher long-term
satisfaction [20].

It is widely recognized that surgical-orthodontic treatment
is time-consuming, expensive and stressful for patients [22].
Nevertheless, our results suggest that even 10–15 years after
treatment, patients are still generally satisfied with their
treatment outcome. The results presented here justify surgi-
cal-orthodontic treatment, as both short- and long-term
effects of the treatment were shown to be beneficial for the
patients in this cohort.

Oral health is considered an integral part of general
health [23]. SOC can be evaluated as an indicator of psycho-
social factors that appear to also predict health in general
[10]. Strong SOC is commonly related to better perceived
health [10] and also to significantly fewer issues in oral con-
dition [10,18,24]. Our results also indicate that as a psycho-
social factor, SOC, may have a role in long-lasting treatment
satisfaction. Patients’ with strong SOC seemed to have some-
what higher scores for functional aspects of long-term treat-
ment outcome.

Previously, more than 70% of patients were found to be
satisfied with the surgical outcome, and improvement in
quality of life 6 months after surgery was evident [3]. The
results reported here are in line with the previous data.
However, it has been observed that a small proportion of
patients have difficulties in adjusting to their altered appear-
ance or changes in occlusion after treatment. Dissatisfaction
has been shown to be related to unfulfilled aesthetic, func-
tional and psychosocial expectations [7]. In our study, no dis-
satisfaction was reported.

There are several motivational factors for seeking orthog-
nathic treatment. Studies suggest that the main reasons are
improvement in aesthetics, self-confidence and facial appear-
ance [3,25,26]. In addition, a combination of functional and
psychological state, TMD-symptoms and preventing future
problems are also common motivating factors [1,26,27].
Patients’ hopes and expectations may not always be realistic
[28], and the effect of pre-treatment motives should thus be
evaluated carefully with each patient individually.
Interestingly in one study, patients who expected better oral
function had lower post-treatment satisfaction than patients
who expected better aesthetics [25]. In our cohort, half of
the patients reported that the treatment outcome was as
good as they had expected. One-third considered it to be
better than expected and approximately 10% poorer than
expected. This suggests that high aesthetic expectations may
be easier to fulfil with orthognathic patients than high func-
tional expectations [25]. In addition, post-treatment satisfac-
tion may be high when aesthetic needs are met, regardless
of possible residual functional problems [29].

The present study indicated that patients with lower edu-
cational level are more often satisfied with the treatment
outcome than patients with higher educational level,
although contrary results have also been published [20].
Concerning recent study [30], one could speculate that the
initial oral condition of the patients with lower education
may have been poorer, thus leading to a greater positive
treatment effect when evaluated subjectively after
the treatment.

Previously, patients’ satisfaction from 8 weeks to 2 years
post-surgery has been shown to correlate with age, as older
patients appeared to be more satisfied post-surgically than
younger patients [31]. The results reported here are in line
with these findings, but it has also been suggested that age
and marital status do not play a role in terms of outcome
satisfaction [20].

In a recent review discussing the effects of BSSO on the
temporomandibular joint (TMJ), the authors concluded that

Table 2. Strong SOC and lower SOC according to the different patient charac-
teristics (n¼ 53).

Lower SOC % Strong SOC % �p Value

Gender
Female (n¼ 36) 69 31 .73
Male (n¼ 17) 65 35

Age .27
<40 years (n¼ 11) 82 18
�40 years (n¼ 42) 64 36

Education .19
Vocationally (n¼ 41) 63 37
Polytechnic or university (n¼ 12) 83 17

Marital status .27
Single (n¼ 18) 78 22
Married or cohabiting (n¼ 35) 63 37

BSSO .08
Advancement (n¼ 42) 62 38
Set back (n¼ 11) 91 9

�By Chi-square statistics or Fisher’s exact test.
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TMJ health could either improve or worsen as a result of this
surgery [32], and that there is still a lack of firm evidence
concerning improvement in TMD symptoms and orthog-
nathic surgery. In our study, patients who reported reduced
TMD-symptoms were more likely to have strong SOC. Strong
SOC has been associated with fewer symptoms [10,15] and
people with strong SOC are more likely to tolerate stress bet-
ter [11,13,14]. It is well known that TMD symptoms tend to
fluctuate over time and even over a long period of time, as
in our study, new TMD symptoms may also occur. However,
these symptoms might be due to a combination of various
psychosocial factors that are not connectioned with the pre-
viously performed surgery.

The present study has some clear limitations. First, the
extensive follow-up period with purely subjective reporting
may cause errors, as recollection and personal experience of
symptoms may alter with time. The first follow-up question-
naire was collected within the hospital, whereas the second
questionnaire was sent to the patients by mail. Furthermore,
SOC was only evaluated after the long-term follow-up and,
therefore, any alterations in SOC level could not be detected.
In addition, although the sample size was relatively small, it
is comparable to other similar studies [1,4–6,33,34]. The
strength of this study derives from the prospective analysis
performed in a well-defined patient cohort. SOC is also a
generally recognized and reliable concept in the evaluation
of psychosocial factors [10].

Previously, Hunt et al. [8] pondered ‘Does orthognathic
surgery result in psychosocial benefits for the patient?’ and
concluded that nearly all previously reviewed studies suggest
that orthognathic surgery has some beneficial psychosocial
effects on patients [8]. On the other hand, according Mihalik
et al. [35], patients with orthodontic camouflage were as sat-
isfied with the treatment outcome as those who had surgery
[35]. This raises a question that should be considered indi-
vidually before every treatment: is operative treatment the
right choice when taking into account the risks and possible
benefits as well as the increased costs of the treatment with
surgery [35]? We also draw attention to the key importance

of the long-lasting effectiveness of treatments and propose
that psychosocial factors should be taken into account in
individual treatment planning.

In conclusion, post-treatment satisfaction with orthog-
nathic treatment appears to be long-lasting. Orthognathic
surgery may have beneficial psychosocial effects for the
patients, and psychosocial factors may play a role in long-
term post-treatment outcome.
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