
Good well-being is not only a noteworthy el-
ement of health, but it also influences the overall 
evaluation concerning the quality of life assessed 
in relation to individually selected criteria  [1]. 
The  term quality of life (QOL) is the main sub-
ject of multiple publications from various scientif-
ic branches, such as: sociology, psychology, philos-
ophy, theology, political science, pedagogy, econo-

my and medicine. Each of these scientific domains 
attempts to determine factors influencing satisfac-
tion with life and quality of life. Apart from a mul-
titude of elements, the human face and the sub-
jective perception of individual attractiveness, due 
to their influence on various aspects of individu-
al, professional and social life, play a crucial role in 
the subjective evaluation of quality of life [2]. That 
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Background. Good well-being is a noteworthy element of health and it also influences the overall evaluation con-
cerning the quality of life assessed in relation to individually selected criteria.
Objectives. The aim of this study was to examine whether the subjective evaluation concerning the satisfaction 
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gery). The questionnaire study was divided into two parts. The first one was a survey concerning patients’ satisfaction 
with treatment results, their appearance and subjective evaluation concerning the function of the stomatognathic 
system following the surgery. The second was the Satisfaction with Life Scale (SWLS) questionnaire. Satisfaction with 
life index (SAT) was used to assess patients’ answers and transformed into standardized STEN units.
Results. SAT ranged from 13 to 31 points, mean value: 23.9 ± 3.83, after BBSO: 25.3 ± 2.73, EVRO: 23.4 ± 4.26, 
bimaxillary surgery: 20.9 ± 1.25. 95% patients would undergo the surgery for the second time. More than half of 
them had high stens (57%). No statistically significant differences were observed between positive and negative 
responses to questions and high or low STEN evaluations (p > 0.05).
Conclusions. Satisfaction with life after orthognathic surgery is on average higher than the average satisfaction 
with life in reference to the adult population and depends on the type of conducted surgery. Patients who under-
went sagittal split ramus osteotomy experienced a higher level of well-being than patients undergoing bimaxillary 
surgeries. The value of satisfaction with life after orthognathic surgery does not depend on the patient’s subjective 
evaluation concerning therapeutic result (Dent. Med. Probl. 2016, 53, 2, 236–243).
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is why currently the increasingly common rea-
son to undertake orthodontic treatment, as well as 
combined orthodontic-surgical therapy, lies in the 
desire to improve the appearance of one’s face by 
improving occlusion conditions, obtaining an aes-
thetic smile and an attractive facial profile  [3, 4]. 
The willingness to improve one’s appearance may 
also result from the fact that people with maxil-
lofacial defects are usually seen as less interesting 
and less valuable, and hence less socially desired. 
Prolonging the lower part of the face, protrusion of 
the mandible give one’s face an aggressive appear-
ance, which is particularly negatively perceived in 
case of women. It has been proven that a smaller 
labiomental angle and the nasion-pogonion angle 
is associated with lowered feeling of psychical dis-
comfort caused by a negative assessment of the fa-
cial appearance in patients, who underwent man-
dibular setback surgery  [5]. Among people with 
maxillofacial defects, mainly with skeletal class III 
malocclusion, negative emotions associated with 
the lack of acceptance for one’s own appearance 
may lead not only to lowered satisfaction with life 
but also to worsened quality of life. These may as 
well have a negative effect on the psyche, person-
ality and adaptation to function in a society [6, 7].

Change in the appearance of a  patient’s face 
resulting from orthodontic and orthognathic ther-
apy may influence success in professional and per-
sonal life, and hence on the evaluation of the qual-
ity of life. Orthognathic procedures restore the 
proper functioning of the stomatognathic system 
through improved osseous-dental relations, im-
proved articulation, chewing and biting of food, 
not to mention that due to changes in the soft tis-
sue structure these procedures influence the aes-
thetics and attractiveness of a patient’s face.

The aim of this study was to examine wheth-
er the subjective evaluation concerning the quali-
ty of life after orthognathic treatment depends on 
the surgical method applied for treating skeletal 
class III malocclusion and subjective evaluation of 
the result obtained after the surgery.

Material and Methods
Sixty-six patients from 90 treated between 

2002 and 2013 for skeletal class III malocclusion, 
who underwent orthognathic surgeries (bilat-
eral vertical ramus osteotomy from external ap-
proach, EVRO, bilateral sagittal split ramus oste-
otomy from internal approach with Obwegeser-
Dal Pont’s method, BSSO or bimaxillary surgery 
– Le Fort I osteotomy and BSSO) and who filled 
the questionnaires, were enrolled into the study. 
The  questionnaire study was conducted at least 

6 months after the surgical procedure. The study 
was divided into two parts. The first part includ-
ed a  survey, elaborated by the authors, covering 
12  questions concerning patients’ satisfaction 
with treatment results, their appearance and sub-
jective evaluation concerning the functionality of 
the stomatognathic system following the surgery. 
(Annex 1) The  second part of the study includ-
ed a questionnaire elaborated by Diener et al. [8], 
which was adapted and translated into Polish by 
Z.  Jurczyński –  the Satisfaction with Life Scale 
(SWLS). The Satisfaction with Life Scale contains 
five statements. Each patient assessed to what ex-
tent each statement relates to his person and to his 
life. This measurement enables us to obtain the 
overall index of satisfaction with life (SAT). (An-
nex 2) The scope of results is within 5 to 35 points. 
The higher the result, the greater the feeling of sat-
isfaction with life. Average values of the satisfac-
tion with life index (SAT) were calculated for the 
overall group of patients, women and men, as well 
as in groups of patients divided according to the 
type of conducted surgical procedure. Addition-
ally, the overall SAT index was transformed into 
standardized STEN units, based on Table  1. Re-
sults between 1 and 4 stens were seen as low re-
sults, the ones falling between 7 and 10 stens as 
high, whereas results equaling 5 and 6 stens were 
considered average.

Sixty-six patients filled out the questionnaire, 
40  women and 26  men between 18 and 51  years 
old (average age 24.3 ± 6.4 years). Characteristics 
of patients enrolled into the study are shown in 
Table 2.

Statistical Analysis
The Chi-square test of independence was uti-

lized to compare the frequency of particular re-

Table 1. The method of transformation of the general 
index of satisfaction with life (SAT) to standardized units 
of sten scale (STEN)

Value of SAT index Standardized STEN unit

5–9 1

10–11 2

12–14 3

15–17 4

18–20 5

21–23 6

24–26 7

27–28 8

29–30 9

31–35 10
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sponses in examined groups as well as to evaluate 
the dependence between features. The p value low-
er than .05 was assumed as the significance level.

Results
SAT values within the whole questioned group 

ranged from 13 to 31 points, with the average reach-
ing 23.9 ± 3.83. Women obtained a slightly high-
er average than men (24.3 ± 3.63 vs. 23.4 ± 4.14 re-
spectively; p >  .05). Overall, high results were re-
ported in 57.6% cases, slightly more among women 
(60.0%) than men (53.8%), (p > .05) (Table 3).

What applied to the whole group of ques-
tioned patients was that the highest average SAT 
values were obtained in the case of sagittal oste-
otomy procedures, namely 25.3  ±  2.73. A  con-
siderably lower result was observed in the case 
of vertical osteotomy: 23.4 ± 4.26, while the low-
est result was noted after the bimaxillary surgery: 
20.9 ± 1.25. The average SAT value for sagittal os-
teotomy was significantly higher when compared 
with the bimaxillary surgery (z = 2.468; p < .05). 
Differences between sagittal osteotomy and ver-
tical osteotomy (p >  .05), as well as between ver-
tical osteotomy and bimaxillary surgery (p > .05) 
proved to be statistically insignificant. Statisti-
cally significant differences were observed in the 
percentage of high results (sten 7–10) reported af-
ter various procedures (p <  .05). Sagittal osteoto-
my revealed the highest percentage of high results 
(71.3%), which was followed by vertical osteotomy 
(54.8%), while the smallest percentage was noted 

in the bimaxillary surgery, where the percentage 
of high results amounted only to 14.3%. No statis-
tically significant difference was observed among 
percentage of low results (sten 1–4) for particular 
procedures (p > .05), although the highest percent-
age of such results was observed after bimaxillary 
surgeries (14.3%), while after sagittal osteotomy 
results falling between 1 and 4 stens did not oc-
cur at all (Table 4).

Similar values of the overall satisfaction with 
life index following the orthognathic procedure 
as well as statistical dependences were observed 
in the female group. The highest SAT values were 
stated after sagittal osteotomy procedures, where 
the average reached 25.5 ± 2.55. The average val-
ue following vertical osteotomy was much low-
er: 23.8  ±  3.67, and the lowest one was reported 
after the bimaxillary surgery, as it only reached 
19.0  ±  5.20. A  statistically significant difference 
was seen between average SAT values calculat-
ed for sagittal osteotomy and bimaxillary sur-
gery (z  =  2.521; p  <  .05). Whereas the difference 
between average values of this parameter in the 
group of patients undergoing sagittal and verti-
cal osteotomy did not prove statistically signifi-
cant (p > .05). A comparison of average SAT val-
ues among patients operated with vertical osteoto-
my method and those undergoing the bimaxillary 
surgery did not reveal significance dependences as 
well (p > .05). A statistically significant difference 
was not observed as well within the scope of low 
results (sten 1–4) and high results (sten 7–10) for 
particular procedures (p >  .05). However, a com-
parison of pairs of high results in groups of pa-

Table 2. Characteristics of patients included in the study

Female Male Total

N % Age ± SD N % Age ± SD N % Age ± SD

EVRO 18 27.27 23.2 ± 5.53 13 19.70 25.8 ± 6.17 31  46.97 24.3 ± 5.95

BSSO 19 28.79 23.3 ± 4.96  9 13.64 26.7 ± 10.02 28  42.42 24.4 ± 7.18

Bimaxillary surgery  3  4.55 19.3 ± 1.70  4  6.06 26.8 ± 3.70  7  10.61 23.6 ± 4.75

Total 40 60.61 23.0 ± 5.17 26 39.40 26.3 ± 7.49 66 100 24.3 ± 6.40

N – number of patients, SD – standard deviation, EVRO – external vertical ramus osteotomy, BSSO – bilateral sagittal split 
osteotomy.

Table 3. Test results of SAT and STEN in the group of respondents

N Mean value 
of SAT results

SD STEN units

low values (sten 1–4) high values (sten 7–10)

Total 66 23.9 3.83 6.1% 57.6%

Female 40 24.3 3.63 5.0% 60.0%

Male 26 23.4 4.14 7.7% 53.8%

Statistical analysis z = .768; p > .05 chi2 = .006; p > .05 chi2 = .244; p > .05

N – number of patients, SD – standard deviation.
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tients undergoing various orthognathic proce-
dures revealed a significantly higher percentage of 
results within the scope of sten 7–10 after sagittal 
osteotomy when compared with bimaxillary sur-
gery (68.4% vs. 0%; p < .05) (Table 4).

In the male group, the average SAT results and 
the frequency of both high and low results were 
similar to those observed for the female group, 
although no statistically significant dependenc-
es were observed. What concerns the male group, 
the highest SAT values were observed after sagittal 
osteotomy procedures, where the average reached 
24.8 ± 3.19. A smaller average was obtained in the 
case of vertical osteotomy: 22.8  ±  5.08 and the 
smallest one in case of the bimaxillary surgery: 
22.3  ±  1.89. What was also statistically insignifi-
cant was the difference concerning the percent-
age of high results (sten 7–10) in the case of var-
ious procedures (p  >  .05). However, within this 
group, similarly to the female group, sagittal oste-
otomy was characterized by the highest percentage 
of high results (77.4%), and was followed by verti-
cal osteotomy (46.2%). The smallest percentage of 
high results was reported after the bimaxillary sur-
gery (25.0%). Comparing high results in groups af-
ter various surgeries in pairs in the male group did 
not reveal significant differences (p > .05) (Table 4).

All questioned patients assessed that their im-
age after the surgery was very good or good, and 
the number of high results (sten 7–10) reached 38 

(57%). A positive influence on self-confidence was 
noted in 56 out of 66 questioned patients (84%), and 
high results (sten 7–10) were indicated by 32 peo-
ple from this group (57%), which means more than 
every other questioned patient. Forty-one patients 
(62%) declared improved interpersonal contacts, 
but only half of them had high stens (N = 21; 51%). 
In  the case of 57 people (86%) their friends were 
positive about their new look, and high 7–10 stens 
were recorded in more than half of these patients 
(N = 31; 54%). Thirty-six patients (54%) declared 
that they wanted their environment to see the 
change in their appearance, but high stens con-
cerned only slightly more than half of this group 
(N  =  20, 56%). Change in the professional status 
applied to only 5 people (7%) and they all evalu-
ated their satisfaction with life as high. Only one 
person with high sten attributed the promotion 
at work to the performed procedure (1.5%). Fifty-
three patients experienced an improvement in bit-
ing and chewing food (80%), yet only slightly more 
than half of them (28 people; 53%) had stens reach-
ing 7–10. Similarly, improved articulation was re-
ported by 38  questioned patients (58%), but only 
slightly more than half of them had sten between  
7 and 10 (21 people, 55%). 31 out of 66 patients were 
operated by means of external access. 27 patients 
from this group said that the scar does not nega-
tively influence their image (87%). It is worth men-
tioning that only 16 people, and this is more than 

Table 4. Results of SAT and STEN for different methods of surgical treatment for the entire group of patients and for male 
and female patients

N Mean value 
of SAT results

SD STEN units

low values (sten 1–4) high values (sten 7–10)

Total 66 23.9 3.83  6.1 57.6

BSSO 28 25.3 2.73 – 71.4

EVRO 31 23.4 4.26  9.7 54.8

Bimaxillary surgery  7 20.9 1.25 14.3 14.3

Statistical analysis H = 6.255; p < .05 chi2 = 1.132; p > .05 chi2 = 7.655; p < .05

Female

Total 40 24.3 3.63  5.0 60.0

BSSO 19 25.5 2.55 – 68.4

EVRO 18 23.8 3.67  5.5 61.1

Bimaxillary surgery  3 19.0 5.20 33.3 –

Statistical analysis H = 6.780; p < .05 chi 2 = 1.271; p > .05 chi2 = 2.633; p > .05

Male

Total 26 23.4 4.14  7.7 53.8

BSSO  9 24.8 3.19 – 77.8

EVRO 13 22.8 5.08 15.4 46.2

Bimaxillary surgery  4 22.3 1.89 – 25.0

Statistical analysis H = 1.812; p > .05 chi2 = 2.166; p > .05 chi2 = 3.072; p > .05

N – number of patients, SD – standard deviation.
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half of this group (59%), have high stens: 7–10. Six-
ty-three from among 66 patients (95%) would un-
dergo the surgery for the second time. More than 
half of them have high stens (57%). No statistical-
ly significant differences were observed between 
positive or negative responses to questions and 
high or low STEN evaluations (p >  .05). The ma-

jority of questioned patients gave positive answers 
to questions in the survey, but in most questions 
only half of surveyed people evaluated their satis-
faction with life on the level of 7–10 stens (Fig. 1). 
The vast majority of patients (70.4%) made an in-
dividual decision to undergo the surgical proce-
dure (Table 5).

Fig. 1. Positive results of the survey and the frequency of high results (sten 7–10) of satisfaction with life scale

Table 5. Results of the survey elaborated by the authors

  Answers

a b c d

N % N % N % N %

Question 1 30 45.45 35 53.03  1  1.52  0  0.00

Question 2 13 19.70 42 63.64  7 10.61  4  6.06

Question 3 11 16.67 29 43.94  8 12.12 18 27.27

Question 4 37 56.06 19 28.79  0  0.00 10 15.15

Question 5 14 21.21 22 33.33 26 39.39  4  6.06

Question 6  5  7.58  5  7.58 56 84.85  0  0.00

Question 7  1  1.52 65 98.48  0  0.00  0  0.00

Question 8 42 63.64 10 15.15  6  9.09  8 12.12

Question 9 11 16.67 26 39.39 20 30.30  9 13.64

Question 10a  0  0.00  4 10.00 36 90.00  0  0.00

Question 11 62 93.94  4  6.06  0  0.00  0  0.00

Question 12b 10 14.08  2  2.82 54 76.06  5  7.04

Note: a Only patients after extraoral vertical ramus osteotomy (EVRO), b More there one answer is possible to this question, 
N – number of patients.
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Discussion
The measurement of satisfaction with life is an 

adequate tool used to evaluate good well-being [8]. 
There are three elements that influence the subjec-
tive experience of well-being: the level of satisfac-
tion with life, positive feelings and lack of negative 
feelings. The  evaluation concerning satisfaction 
with life is a  result of comparing one’s individu-
al situation with the expected one, according to 
norms/standard that a  given person has set for 
oneself. The image of a patient after the orthogna-
thic surgery and the subjective evaluation of sat-
isfaction with one’s changed image may influence 
the three above-mentioned factors, amounting to 

a subjective feeling of satisfaction with life. It has 
been proved that there is a  dependence between 
the level of satisfaction with life and self-esteem, 
and simultaneously, that there is no dependence 
between the level of satisfaction with life and in-
tensification concerning perceived stress, as well 
as control of anger, depression and fear [9–12].

As far as Polish adult population is concerned, 
the average value of the SWLS index equals 
20.4  ±  5.32, and is slightly higher among wom-
en than among men. A  definitely lower satisfac-
tion with life evaluated by means of this param-
eter can be observed in the group of diabetic pa-
tients, dialyzed patients and people who suffered 
from myocardial infarction [12]. The average val-

Appendix 1

Questionnaire created by researchers for the requirements of clinical evaluation 
concerning mandibular prognathism treatment results after 1-jaw surgeries

 1. How do you evaluate your image after the procedure?
 a) very good,  b) good,   c) average,  d) bad

 2. Did the surgical procedure influence your self-confidence and to what extent?
 a) yes, 100%,   b) rather yes, 70%,  c) rather not, 40%,
 d) it did not have any influence, 0%

 3. Do you feel that it is easier to make friends with other people after the surgery?
 a) definitely yes,   b) rather yes,  c) rather not,
 d) the procedure did not have an influence

 4. Did your friends evaluate your appearance in a positive way?
 a) yes,   b) rather yes,  c) rather not,
 d) they did not evaluate the way I look

 5. Did you care if your environment saw the changes in your appearance after the surgery?
 a) definitely yes,   b) rather yes,  c) rather not,
 d) definitely no

 6. Did your professional status improve after the surgery?
 a) yes,   b) no,   c) it remained unchanged

 7. Did you attribute your promotion at work to the conducted surgical procedure?
 a) yes,   b) no

 8. Did you experience improvement in biting and chewing food after the surgery?
 a) yes,   b) rather yes,  c) rather not,
 d) the procedure did not have any influence

 9. Did your articulation improve after the surgery?
 a) yes,   b) rather yes,  c) rather not,  d) no

10.  To what extent does the post-operative scar on your face bother you?
 a) very much,  b) averagely,  c) does not bother me

11. Would you decide to undergo the same mandibular prognathism surgery once again?
 a) yes,   b) no

12. What made you decide to undergo the surgery?
 a) influence of my close ones,    b) influence of my friends,
 c) I made the decision myself,    d) I consulted my family doctor
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ue of satisfaction with life in the original Ameri-
can study by Diener et  al.  [8], conducted among 
students equaled 23.4 ± 6.53, and in the group of 
elderly people values reached 24.4  ±  6.99. In  our 
study patients with skeletal class III malocclusion 
after orthognathic surgeries on average evaluated 
their satisfaction with life higher than people from 
the reference group representing adult population 
in Poland. Patients after sagittal split ramus oste-
otomy were the group of patients, which revealed 
the highest average value in the SWLS study. This 
value was higher than the average data observed 
by Diener et al. [8] in the study conducted on the 
American population. However, the lowest aver-
age value of subjectively experienced satisfaction 
with life was noted among patients after bimax-
illary surgery. This value was only slightly high-
er than the average value of satisfaction with life 
observed in diabetic patients (20.9  ±  1.25 versus 
20.3 ± 5.78).

Results obtained by the authors of this ques-
tionnaire study concerning therapeutic results are 
close to the data stated by other authors. The ma-
jority of patients with skeletal class III malocclu-
sion after orthognathic surgeries are satisfied with 

the outcome of the therapy [5, 7]. As far as the ex-
amined population is concerned, all patients eval-
uated the appearance of their face after the surgery 
as being very good or good. About 95% of people 
would probably once again decide to undergo the 
orthognathic procedure. Most patients also ob-
served improvement in biting and chewing food, 
as well as improvement in articulation. Subjective 
feelings of improved articulation and food chew-
ing were confirmed in subjective tests conduct-
ed by Lewandowski  [13, 14]. When observing the 
group of his patients, he reported that lisping and 
hypernasal speech, which concerned about half of 
the examined group, vanished entirely or partially 
after the surgical procedure [13, 14]. Some authors 
suggest that in the case of most people with maxil-
lofacial defects the negative evaluation of their ap-
pearance negatively influence their personal life, 
and in about 40% it negatively influences their re-
lations with others  [15]. What has been also ob-
served is the fact that the main motivation to un-
dergo combined orthodontic-orthognathic treat-
ment in patients with morphological defects of the 
facial skeleton was associated with the desire to im-
prove facial aesthetics [3, 4]. Flanary [16] diagnosed 

Appendix 2

E. Diener, R.A. Emmons, R.J. Larson and S. Griffin
SWLS

Adapted by: Z. Juczyński

…………………………………….  age …………..  gender M F      date of the examination ………………

Below you can find several statements that you can agree with or not. By using a scale from 1 to 7 please 
indicate – to what extent do you agree with each statement by entering a proper digit in the empty 
space provided. Please be honest when providing your answers.

Particular points of the scale indicate the following:
1 – I disagree entirely
2 – I do not agree
3 – I rather do not agree
4 – I neither agree nor disagree
5 – I rather agree
6 – I agree
7 – I entirely agree
___________________________________________________________________________

1.  ¨ In many aspects my life is nearly perfect

2.  ¨ My living conditions are perfect

3.  ¨ I am satisfied with my life

4.  ¨ As far as my life is concerned, I have achieved the most important aspects that I desired

5.  ¨ If I could relive my life, I wouldn’t like to change almost anything



Satisfaction with Life 243

about 1/3 of his patients with personality disorders. 
He also observed a  positive influence of surgical 
procedure on the psychological profile of patients 
2 years after the surgical procedure. Whereas Sergl 
et al. [6] proved in his study that patients felt aes-
thetically impaired, which was reflected in a social 
handicap. In  our study, more than half of people 
wanted their environment to see a positive change 
in their appearance. In 84% of cases the change in 
the way they look positively influenced their self-
esteem. About 60% of patients observed improve-
ment in interpersonal relations after the surgery, as 
they found it easier to make friends.

The  results demonstrate that subjective eval-
uation concerning satisfaction with life among 
patients with skeletal class III malocclusion, who 
underwent orthognathic surgeries is on average 
higher than the average satisfaction with life in 
reference adult population and depends on the 
type of conducted surgery. Patients who under-
went sagittal split ramus osteotomy experienced 
a  higher level of well-being than patients under-
going bimaxillary surgeries. The value of satisfac-
tion with life after orthognathic surgery does not 
depend on the patient’s subjective evaluation con-
cerning the therapeutic result.
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