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Abstract
Objective To evaluate changes in general and oral health-related quality of life (HRQoL) in patients with dentofacial deform-
ity undergoing orthognathic surgery, and whether these changes vary according to type of deformity.
Material and methods This is a prospective longitudinal multicenter study of patients with dentofacial deformities (n = 90). 
The Orthognathic Quality of Life Questionnaire (OQLQ), Oral Health Impact Profile (OHIP-14), and Short-Form Health 
Survey version2 (SF-36v2) were self-completed by patients before surgery, 3 and 6 months after orthognathic surgery. Change 
was tested using paired t-test, and compared between Class II and Class III of dentofacial deformity by unpaired t-test. The 
magnitude of change was examined estimating the standardized response mean (SRM).
Results The OQLQ and OHIP-14 showed statistically significant improvements 6 months after surgery, compared with the 
pre-surgical evaluation, but the SF-36v2 only in the physical component summary. The SRM was large in OQLQ oral function 
(-1.11) and dentofacial facial aesthetics (-0.76) dimensions, and moderate in most of OHIP-14 dimensions. Differences in 
mean change between Class II and III were statistically significant for global scores of OQLQ (-10.08 vs -20.30, p = 0.0271) 
and OHIP-14 (-3.79 vs -10.56, p = 0.0144).
Conclusions A significant improvement was observed in oral HRQoL and in the physical component of general health in 
patients with dentofacial deformities Class II and III after orthognathic surgery. Improvement was greater among Class III 
than in Class II patients.
Clinical relevance These results provide patients, oral health care professionals, and planners with valuable information to 
make evidence-based decisions and facilitate shared clinical decision-making, taking into account the patients’ perspective.

Keywords Oral health-related quality of life · Orthognathic surgery · Patient-reported outcome measures · Dentofacial 
deformity · Health-related quality of life

Introduction

Patients with dentofacial deformities may require a com-
prehensive orthodontic and surgical approach to correct 
moderate and serious dentofacial deformities [1, 2]. The 
conventional 3-phase technique includes orthodontic treat-
ment prior to and after orthognathic surgery [3]. Pre-surgi-
cal orthodontics aims to achieve correct occlusion through 
cephalometric prediction, while the post-surgical treat-
ment allows maintaining the final occlusion achieved and 

its long-term stability by settling and levelling the arches, 
ensuring good root parallelism, and performing detailed 
tooth positioning [4]. The duration of orthodontic treat-
ment varies from 27.9 [5] to 21.9 months, with a median 
presurgical duration of 15.4 months, and of 5.9 months 
post-surgery [6]. Each patient requires a variable length of 
preoperative orthodontics, followed by a relatively constant 
period of post-surgical orthodontic treatment to obtain the 
final occlusion [4].

Health-Related Quality of Life (HRQoL) is an impor-
tant patient-reported outcome to evaluate the impact of 
therapeutic interventions on health [7]. Patient-reported out-
comes are increasingly being used to provide complemen-
tary and additional insight into the health status of patients 
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[8]. Disease-specific patient-reported outcomes may show 
intervention-related changes more precisely than the generic 
ones, applicable to all populations [9]. The Orthognathic 
Quality of Life Questionnaire (OQLQ) is the only instru-
ment specifically designed to measure Oral Health-Related 
Quality of Life (OHRQoL) in patients with dentofacial 
deformities [10, 11], to evaluate the benefit of orthognathic 
surgery from the patients’ point of view. The Spanish version 
of the OQLQ was validated in Chile demonstrating good 
validity, reliability, and responsiveness [12].

The comprehensive orthodontic and surgical approach to 
correct dentofacial deformities has shown important benefits 
measured with patient-reported outcomes [11, 13–17], and 
the efficacy of orthognathic surgery has been also demon-
strated by cost-utility analysis [18]. However, studies meas-
uring both general and oral HRQoL [11, 15–17] included 
small sample sizes (from 14 to 60 patients) [11, 16, 17], 
except for Khadka et al. (n = 110) [15]. Moreover, there 
are few studies analyzing Class II and Class III dentofacial 
deformities separately [13, 19–21], although significant dif-
ferences have been reported between both classes in pre-
operative psychologic profiles and postoperative dynamics 
of patients [22]. The presurgical orthodontic treatment can 
further affect OHRQoL in patients with Class III malocclu-
sion, as the necessary decompensation strongly emphasizes 
skeletal disharmony in these patients [23].

The aim of the study was to evaluate changes in gen-
eral and oral HRQoL in patients with dentofacial deform-
ity treated by orthognathic surgery, and to examine whether 
these changes vary according to type of deformity.

Methods

Study design

This is a prospective longitudinal multicenter study of 
patients with dentofacial deformities recruited from three 
public hospitals and two private clinics, registered in Clini-
calTrials.gov (register ID: NCT04863170). The inclusion 
criteria were adult patients over 18 years old with dentofa-
cial deformity Class II or III selected for orthodontic treat-
ment and orthognathic surgery, regardless the extent of their 
dysgnathia. Patients with congenital abnormalities such as 
craniofacial syndrome or cleft lip/palate and sequels due to 
maxillofacial trauma were excluded.

Patients were examined by clinical and cephalometric 
analysis to be classified into Class II or Class III by dentofa-
cial deformity. Edward Angle (1899) classified Orthodontic 
malocclusion into Class I, II and III based on the mesio-
distal relationship of the 1st permanent molars, considered 
as the key ridge teeth [24]. Depending on the relationship 
between the upper first molar and the lower first molar: Class 

I presents normal molar relationship, but there is crowding 
or misalignment of the teeth, cross bites, among other irreg-
ularities; Class II malocclusion is defined as the mesiobuccal 
cusp of the upper first molar being mesially (anteriorly) posi-
tioned relative to the buccal groove of the lower first molar; 
while in Class III, the mesiobuccal cusp of the upper first 
molar is distally (posteriorly) positioned relative to the buc-
cal groove of the lower first molar [25]. Malocclusion may 
be associated with skeletal abnormalities [26] and reflect 
maxillo–mandibular disharmony defined for skeletal Class 
II as underdevelopment of mandibular growth and/or maxil-
lary excess, leading to a facial convex profile and for skeletal 
Class III when discrepancies are caused by maxillary retrog-
nathia and/or mandibular protrusion (concave profile) [27].

Orthognathic treatment was conducted in a conventional 
three-stage approach, including pre-surgical orthodontics, 
surgery, and post-surgical orthodontics. Written consent was 
obtained from the patients during the first evaluation visit in 
the presurgical stage. The study was approved by the ethics 
committee of Valparaíso–San Antonio Health Service.

Data collection and instruments

Patient-reported outcomes were collected at three time 
points: during the orthodontic treatment 1 to 2 weeks before 
surgery (T1), 3 months (T2), and 6 months after orthog-
nathic surgery (T3). All patients at T2 and T3 were under 
post-surgical orthodontic treatment with a fixed appliance. 
Patients were asked to self-complete the socio-demographic 
data, the motivation for treatment, and the following three 
questionnaires: the Orthognathic Quality of Life Question-
naire (OQLQ) [10, 11], the Short-Form Oral Health Impact 
Profile (OHIP-14) [28], and the Short-Form Health Survey 
version 2 (SF-36v2) [29].

The OQLQ consists of 22 questions which are answered 
on a 5-point Likert scale [10, 11] ranging from “does not 
bother me at all” (0) to “bothers me a lot” (4). This ques-
tionnaire covers 4 domains of oral HRQoL: dentofacial 
aesthetics impact (items 1, 7, 10, 11, and 14; score range 
0 to 20), oral function (items 2 to 6; score range 0 to 20), 
awareness impact (items 8, 9, 12, and 13; score range 0 to 
16), and social impact (items 15 to 22; score range 0 to 32) 
[7, 8, 30, 31]. The scores of the questionnaire are obtained 
by the arithmetic sum of the points in each item or ques-
tion as reported by Cunningham et al.[10] A total score is 
also calculated with a theoretical minimum of 0 points (22 
* 0), and a theoretical maximum of 88 points (22 * 4). A 
lower score reflects a better oral HRQoL. Missing data were 
estimated by a simple allocation method from the mean of 
those items that were available in each dimension of the 
questionnaire [32].

The OHIP-14 consists of 14 items covering 7 domains 
of oral HRQoL: Functional limitation, Physical pain, 
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Psychological discomfort, Physical disability, Psychologi-
cal disability, Social disability, and Handicap [28]. Items are 
answered through a Likert scale with values ranging from 0 
to 4: never, almost never, occasionally, frequently and very 
frequently. Summary OHIP-14 scores can range from 0 to 
56, higher scores indicating worse HRQoL [33].

The SF-36v2 questionnaire consists of 36 items cover-
ing 8 domains of general HRQoL: Physical functioning, 
Role-physical, Bodily pain, General health, Vitality, Social 
functioning, Role-emotional, and Mental health [34, 35]. 
Scores for dimensions and for physical and mental compo-
nent summaries (PCS and MCS) were constructed using the 
recommended scoring algorithms [35]. SF-36v2 scores were 
standardized to have a mean of 50 and standard deviation 
of 10 in the US general population. Higher scores indicate 
better HRQoL [29].

A Global Transition Scale was administered to patients 
at each post-surgical follow-up time (T2 and T3), asking to 
compare their current oral health with before surgery, with 
three response options: better, about the same, or worse. 
If patients stated that they had improved, they were asked 
how much, responding on a six-point scale [36]. Patients 
stating that they had worsened also specified how much on 
a scale of six response options. Patients who said they were 
about the same had three response options to specify if there 
was any slight modification. Thus, we had a 15-point global 
rating scale for changes from -7 (a very great deal worse), 
through 0 (no change) to + 7 (a very great deal better).

Sample size

Accepting an alpha risk of 0.05 and a beta risk of 0.2 in 
a two-sided test, 33 subjects are necessary to recognize as 
statistically significant a paired difference of 0.5 SRM or 
greater. To allow stratified analysis by class, a total of 80 
participants are needed assuming a drop-out rate of 20% 
and a balanced distribution between Class II and Class III.

Data analysis

Descriptive statistics were used to examine frequency and 
distribution of the sample’s sociodemographic data. Char-
acteristics of patients by type of dentofacial deformity were 
compared using Chi-squared or Fisher’s Exact tests.

The mean (SD) of general and oral health-related quality 
of life (HRQoL) scores was calculated at baseline and at 
each follow-up time (T1, T2, and T3). Changes were tested 
using parametric test (paired t-test). The magnitude of the 
change was examined using the Standardized Response 
Mean (SRM), an indicator based on the distribution. SRM 
is a type of effect size defined as a ratio of observed mean 
change and the standard deviation of change [37]. Values 
of 0.20, 0.50, and 0.80 or greater have been proposed to 

represent small, moderate, and large change, respectively 
[37]. All these analyses were performed for the total sample 
and stratified by type of deformity Class II or III. Change 
between Class II and Class III was compared by unpaired 
t-test. A database was created for statistical analysis using 
Stata Software [Stata Corp 2015, College Station, TX, 
USA].

Results

In total, 90 patients were included in the study during their 
pre-surgical orthodontic treatment and 73 subjects com-
pleted the two follow-ups at 3 and 6 months post-surgery 
(81.1% response rate). Drop-outs to follow-up are mostly 
due to the postponement of clinical visits for elective con-
trols during the height of the SARS-CoV-2 pandemic.

Table 1 shows patient characteristics: age mean was 
23.28 ± 5.7, most of the participants were female (71.2%) 
and reported having started or completed university studies 
(67.1%). The main motivation for treatment was aesthetics 
and functional (60.3%), followed by only functional moti-
vation (37%). Patients diagnosed as Class III were 53.4%, 
and statistically significant differences for treatment motiva-
tion were found between patients in Class II and Class III 
(p = 0.041). In Class II, the motivation was only functional 
for half of the patients, while it was mainly the combination 
of aesthetics and functional (69.2%) for Class III patients.

Table 2 shows mean scores, both global and per dimen-
sions, of generic and oral HRQL instruments at baseline 
(pre-surgery), 3 and 6 months post-surgery follow-up, and 
mean changes between pre- and post-surgery. Negative mean 
changes indicate improvement. Almost all dimensions of 
the OQLQ and OHIP-14 showed statistically significant 
improvements at 3 and 6 months after surgery, compared 
with the pre-surgical evaluation. The SF-36v2 showed sta-
tistically significant improvement only in the physical com-
ponent summary at 6 months after surgery. The OQLQ pre-
sented the highest Standardized Response Means (SRMs), 
the SF-36v2 the lowest. At 6 months post-surgery the larg-
est SRM were found in OQLQ oral function (-1.11) and 
dentofacial facial aesthetics (-0.76) dimensions, SRM was 
moderate in most of OHIP-14 dimensions except for func-
tional limitations and handicap (-0.30 in both). The largest 
SRM on SF-36v2 scores (0.46) was observed on the Physical 
Component Summary (PCS).

Table 3 shows the mean and mean changes between 
pre- and post-surgery global scores according to the type of 
dentofacial deformity. Mean change of OQLQ and OHIP-14 
was statistically significant 3 months and 6 months after sur-
gery in both types of deformity. At 6 months after surgery, 
mean change of SF-36v2 PCS was also statistically signifi-
cant. Differences in mean change between Class II and III 
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were statistically significant for OQLQ (-10.08 vs -20.30, 
p = 0.0271) and OHIP-14 (-3.79 vs -10.56, p = 0.0144).

Table  4 shows the distribution of responses to the 
Global Transition Scale on oral health. At 3 months after 
surgery, 60.71% of Class II patients indicated improve-
ment, 32.1% worsening, and 7.1% stability. The number of 
Class II patients who reported worsening decreased to 0 at 
6 months after surgery. None of Class III patients claimed 
to have worsened their condition, with the majority report-
ing improvement at both follow-ups: 90.0% at 3 months and 
91.18% at 6 months.

Discussion

Our study showed improvements in oral health-related 
quality of life and also in the physical component of gen-
eral health in patients with dentofacial deformities at 3 and 
6 months after orthognathic surgery, with statistically sig-
nificant differences between Class II and Class III. Although 
patients in both classes of dentofacial deformity presented 
an improvement, the increase was clearly higher for Class 
III patients than for Class II, especially in the first follow-up 
3 months after surgery (score mean change of OQLQ -15.76 
vs -7.23; of OHIP-14 -3.29 vs -8.69). Consistently, patients 
in Class III reported improvement in the global transition 

scale, from 90% at 3 months to 91.18% at 6 months, com-
pared with 60.71% and 96.66% of patients in Class II.

OQLQ mean change from pre-surgery was higher at 
6 months than at 3 months after surgery in our sample. Con-
sidering the magnitude of change indicated by the SRM, 
the improvement was moderate at 3 months after surgery 
in the OQLQ dimensions of dentofacial aesthetics and oral 
function, increasing to large at 6 months. This gradual post-
surgical improvement was also found by Choi et al. (2010) 
[16] and Eslamipour et al. (2017) [13], who reported moder-
ate to large improvement from 3 to 6 months post-surgery 
follow-up. These gradual changes could be expected by the 
normal postoperative clinical evolution. However, the OHIP-
14 did not show this gradual pattern of change, except for 
improvement on physical pain, which increased from small 
magnitude at 3 months to moderate at 6 months.

Frequently the studies show that the main motivation 
for surgical treatment is to improve facial aesthetics [31, 
38], although Baherimoghaddam et al. [20] reported that 
certain patients prefer to improve function. Patients in 
our study reported both, aesthetics and functional, as a 
priori motivations for orthognathic surgery, which was 
consistent with the most impaired OQLQ dimensions at 
baseline (dentofacial aesthetics and oral function), and 
also with the greatest treatment benefits obtained in these 
dimensions (large improvements, SRM = -0.76 and -1.1, 

Table 1  Characteristics of 
patients according to type 
of deformity and follow-up 
completion

* aChi-squared, bFisher’s exact tests differences between class II and III

Patient characteristics Patients with 
follow-up com-
pleted

Class II patients Class III patients p value* Patients not 
completing
follow-up

Number of patients 73 34 39 17
Age, year mean (SD) 23.28 (5.7) 22.88 (5.2) 23.64 (6.2) 24.52 (5.5)
range, n (%)

  18 – 20 36 (49.3%) 18 (52.9%) 18 (46.1%) 0.563a

  21 – 42 37 (50.7%) 16 (47.1%) 21 (53.9%)
Gender, n (%)

  Female 52 (71.23) 24 (70.6) 28 (71.8) 0.910a 10 (58.8)
  Male 21 (28.77) 10 (29.4) 11 (28.2) 7 (41.2)

Education, n (%)
  Secondary 12 (16.44) 7 (20.6) 5 (12.8) 0.862b 2 (11.8)
  Technic 8 (10.96) 3 (8.8) 5 (12.8) 1 (5.8)
  University 49 (67.12) 22 (64.7) 27 (69.3) 12 (70.6)
  Postgraduate 4 (5.48) 2 (5.9) 2 (5.1) 2 (11.8)

Type of deformity, n (%)
  Class II 34 (46.58)
  Class III 39 (53.42)

Motivation for treatment, n (%)
  aesthetics 2 (2.74) 0 2 (5.1) 0.041b 0
  functional 27 (36.99) 17 (50) 10 (25.7) 4 (23.5)
  both 44 (60.27) 17 (50) 27 (69.2) 13 (76.5)
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Table 2  Mean scores at three times: before surgery (T1), 3  months (T2) and 6  months after orthognathic surgery (T3); and mean changes 
between pre and post-surgery (n = 73)

SRM standardized response mean
* paired t-test

Instruments T1 T2 T3 CHANGE (T2-T1) CHANGE (T3-T1)

Mean (SD) Mean (SD) Mean (SD) Mean change (SD) p* SRM Mean change (SD) p* SRM

OQLQ Global Score 40.71
(19.13)

28.91
(17.27)

25.16
(16.79)

 − 11.79
(20.20)

 < 0.001 -0.58  − 15.54
(19.83)

 < 0.001 -0.78

  Social aspects of 
deformity

11.67
(8.82)

8.90
(7.75)

7.31
(6.83)

 − 2.76
(8.28)

0.0056 -0.33  − 4.35
(8.52)

 < 0.001 -0.51

  Dentofacial aesthetics 11.34
(5.14)

7.56
(4.70)

6.91
(4.99)

 − 3.78
(5.76)

 < 0.001 -0.66  − 4.42
(5.82)

 < 0.001 -0.76

  Oral function 11.04
(4.79)

6.53
(4.37)

5.09
(4.42)

 − 4.5
(6.19)

 < 0.001 -0.73  − 5.94
(5.37)

 < 0.001 -1.11

  Awareness of facial 
deformity

6.65
(4.23)

5.91
(4.32)

5.83
(4.48)

 − 0.75
(4.50)

0.1650 -0.17  − 0.82
(4.49)

0.1226 -0.18

OHIP-14 Global Score 16.32 (10.09) 10.15
(7.89)

8.91
(8.57)

 − 6.17
(10.06)

 < 0.001 -0.61  − 7.41
(11.91)

 < 0.001 -0.62

  Functional limitation 1.5 (1.75) 1.08
(1.41)

0.95
(1.54)

 − 0.49
(1.70)

0.0156 -0.29  − 0.61
(2.06)

0.0129 -0.30

  Physical pain 3.39 (1.83) 3.02
(1.85)

2.38
(1.82)

 − 0.36
(1.77)

0.0793 -0.20  − 1.01
(1.90)

 < 0.001 -0.53

  Psychological dis-
comfort

3.01 (2.24) 1.57
(1.71)

1.64
(1.88)

 − 1.43
(2.45)

 < 0.001 -0.58  − 1.36
(2.62)

 < 0.001 -0.52

  Physical disability 2.83 (2.21) 1.45
(1.65)

1.39
(1.80)

 − 1.38
(2.05)

 < 0.001 -0.67  − 1.43
(2.61)

 < 0.001 -0.55

  Psychological dis-
ability

2.72 (2.13) 1.41
(1.69)

1.27
(1.41)

 − 1.31
(2.19)

 < 0.001 -0.69  − 1.45
(2.48)

 < 0.001 -0.58

  Social disability 1.82 (2.03) 1.04
(1.51)

0.83 (1.37)  − 0.78
(1.90)

 < 0.001 -0.41  − 0.98
(2.15)

 < 0.001 -0.46

  Handicap 0.95 (1.53) 0.56
(1.14)

0.42 (1.22)  − 0.39
(1.65)

0.0441 -0.24  − 0.53
(1.77)

0.0121 -0.30

Short-Form 36v2 Global Score
  Physical Functioning 93.35 (10.03) 94.58

(12.74)
96.71 (8.54) 1.23

(14.71)
0.4766 0.08 3.35

(8.86)
0.0018 0.38

  Role-Physical 87.87 (17.16) 87.75
(17.13)

92.89 (12.98)  − 0.11
(17.09)

0.9547 -0.01 5.02
(15.86)

0.0085 0.32

  Bodily Pain 77.27 (20.93) 78.79
(19.17)

83.91 (20.46) 1.52
(24.62)

0.5994 0.06 6.64
(23.50)

0.0183 0.28

  General Health 76.47 (16.20) 80.47
(15.08)

80.75 (17.57) 4
(13.58)

0.0141 0.29 4.27
(15.22)

0.0191 0.28

  Vitality 64.29 (21.88) 64.38
(20.37)

67.12 (19.90) 0.08
(20.13)

0.9711 0.00 2.82
(22.14)

0.2794 0.13

  Social Functioning 82.19 (18.03) 82.19
(19.08)

84.41 (22.70) 0
(22.04)

1 0.00 2.22
(23.23)

0.4157 0.10

  Role Emotional 85.15 (18.49) 88.01
(16.54)

86.18 (21.07) 2.85
(19.50)

0.2154 0.15 1.02
(22.43)

0.6967 0.05

  Mental Health 74.65 (16.63) 74.45
(18.53)

74.10 (18.64)  − 0.20
(19.10)

0.9270 -0.01  − 0.54
(22.38)

0.8349 -0.02

  SF-36v2 Physical 
Health Component 
Summary

55.28 (5.23) 55.93
(5.04)

57.82 (5.25) 0.65
(6.13)

0.3675 0.11 2.54
(5.54)

 < 0.001 0.46

  SF-36v2 Mental 
Health Component 
Summary

49.33 (9.15) 49.61
(9.51)

49.12 (11.04) 0.28
(9.67)

0.8040 0.03  − 0.20
(11.66)

0.8797 -0.02

3471Clinical Oral Investigations (2022) 26:3467–3476



1 3

Ta
bl

e 
3 

 C
om

pa
ris

on
 b

et
w

ee
n 

C
la

ss
 II

 (n
 =

 34
) a

nd
 C

la
ss

 II
I (
n =

 39
) o

f m
ea

n 
of

 g
lo

ba
l s

co
re

 p
re

-p
os

t-s
ur

ge
ry

 c
ha

ng
es

Th
re

e 
tim

e 
po

in
ts

 a
ss

es
se

d:
 b

ef
or

e 
su

rg
er

y 
(T

1)
, 3

 m
on

th
s (

T2
) a

nd
 6

 m
on

th
s a

fte
r o

rth
og

na
th

ic
 su

rg
er

y 
(T

3)
SR

M
 st

an
da

rd
iz

ed
 re

sp
on

se
 m

ea
n

*  pa
ire

d 
t-t

es
t b

et
w

ee
n 

T1
 a

nd
 T

2 
or

 b
et

w
ee

n 
T1

 a
nd

 T
3

**
 un

pa
ire

d 
t-t

es
t b

et
w

ee
n 

C
la

ss
 II

 a
nd

 C
la

ss
 II

I

G
lo

ba
l 

sc
or

e 
in

str
u-

m
en

ts

Ty
pe

 o
f 

de
fo

rm
-

ity

T1
T2

T3
C

H
A

N
G

E 
(T

2-
T1

)
C

H
A

N
G

E 
(T

3-
T1

)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
ch

an
ge

 
(S

D
)

P*
SR

M
D

iff
er

-
en

ce
 

be
tw

ee
n 

gr
ou

ps

P*
*

M
ea

n 
ch

an
ge

(S
D

)

P*
SR

M
D

iff
er

-
en

ce
 

be
tw

ee
n 

gr
ou

ps

P*
*

O
Q

LQ
C

la
ss

 II
36

.9
1

(1
6.

50
)

29
.6

7
(1

6.
03

)
26

.8
2

(1
5.

06
)

⎯7
.2

3
(1

6.
13

)
0.

01
33

⎯0
.4

5
8.

53
0.

07
15

⎯1
0.

08
(1

8.
30

)
0.

00
29

⎯0
.5

5
10

.2
1

0.
02

71

C
la

ss
 II

I
44

.0
2

(2
0.

80
)

28
.2

5
(1

8.
47

)
23

.7
1

(1
8.

23
)

⎯1
5.

76
(2

2.
63

)
 <

 0.
00

1
⎯0

.7
0

⎯2
0.

30
(2

0.
11

)
 <

 0.
00

1
⎯1

.0
1

O
H

IP
-1

4
C

la
ss

 II
13

.9
7

(8
.2

3)
10

.6
7

(7
.3

1)
10

.1
7

(9
.3

6)
⎯3

.2
9

(6
.8

9)
0.

00
87

⎯0
.4

8
5.

39
0.

02
12

⎯3
.7

9
(1

2.
46

)
0.

08
52

⎯0
.3

0
6.

76
0.

01
44

C
la

ss
 II

I
18

.3
8

(1
1.

17
)

9.
69

(8
.4

3)
7.

82
(7

.7
8)

⎯8
.6

9
(1

1.
70

)
 <

 0.
00

1
⎯0

.7
4

⎯1
0.

56
(1

0.
58

)
 <

 0.
00

1
⎯1

.0
0

SF
-3

6v
2 

PC
S

C
la

ss
 II

54
.7

2
(4

.9
7)

55
.1

8
(5

.9
6)

57
.4

6
(5

.2
0)

0.
45

(6
.7

0)
0.

69
42

0.
07

⎯0
.3

6
0.

80
20

2.
74

(5
.3

4)
0.

00
53

0.
51

0.
35

0.
78

52

C
la

ss
 II

I
55

.7
6

(5
.4

6)
56

.5
8

(4
.0

4)
58

.1
4

(5
.3

3)
0.

82
(5

.6
6)

0.
37

17
0.

14
2.

38
(5

.7
8)

0.
01

41
0.

41

SF
-3

6v
2 

M
C

S
C

la
ss

 II
49

.0
6

(9
.5

1)
49

.1
3

(9
.4

4)
50

.1
8

(1
0.

69
)

0.
07

(7
.3

2)
0.

95
37

0.
01

⎯0
.3

9
0.

86
48

1.
11

(1
0.

07
)

0.
52

27
0.

11
2.

47
0.

36
90

C
la

ss
 II

I
49

.5
6

(8
.9

3)
50

.0
2

(9
.6

8)
48

.2
0

(1
1.

39
)

0.
46

(1
1.

43
)

0.
80

13
0.

04
⎯1

.3
6

(1
2.

91
)

0.
51

43
⎯0

.1
1

3472 Clinical Oral Investigations (2022) 26:3467–3476



1 3

respectively). Studies with similar follow-up times to ours 
(before surgery and 6 months post-surgery) also found 
large improvements in dentofacial aesthetics [13, 16, 31, 
39] and oral function [16, 31, 39]. Furthermore, most of 
these studies reported moderate improvement in the social 
domain [13, 16, 39] and small on awareness [16, 31, 39], 
the same magnitude of improvement observed in our sam-
ple 6 months after surgery.

It is especially remarkable the moderate to small improve-
ment observed in the four physical health domains of the 
SF-36v2 at 6 months after surgery (SRM 0.38 in physical 
functioning, 0.32 in role-physical, 0.28 in bodily pain and 
general health), as well as the moderate improvement in the 
Physical Health Component Summary that collects mainly 
these four dimensions for both Class II and III (SRM 0.51 
and 0.41). A study of patients with Angle’s Class III maloc-
clusion showed statistically significant improvement after 
orthognathic surgery on physical and social domains of SF-
36v1 [40]. However, other two studies reported a signifi-
cant but transient deterioration in the SF-36v1 Physical and 
Mental component summaries at 6 weeks after surgery [16] 
[39], which returned to baseline levels at 6 months after 
surgery[39] or at the end of orthodontic treatment [16]. We 
did not observe this deterioration in the first assessment 

3 months post-surgery, but we could not be sure that it 
occurs due to the lack of evaluation at 6 weeks.

We observed a greater improvement in Class III patients 
compared to Class II in oral health-related quality of life 
measured with OQLQ and OHIP-14 global scores. Our 
results are in accordance with those from the two studies that 
analyzed the change according to diagnostic group, meas-
uring the oral health-related quality of life with the OQLQ 
[13, 19], and the two studies [19–21] measuring it with the 
OHIP-14, that also showed this pattern of greater improve-
ment among Class III patients than Class II.

A study with the Body Image Assessment Questionnaire 
showed that the psychologic profiles are significantly dif-
ferent between Class II and Class III patients preoperatively 
[22]: the latter felt significantly less attractive, reported 
slightly higher attention and insecurity regarding their physi-
cal appearance. Another study with the Minnesota Multipha-
sic Personality Inventory showed higher depression score in 
Class III than in Class II groups [41]. Findings of these two 
studies [22, 41] are consistent with the worse oral HRQoL 
in Class III vs Class II patients of our study before surgery 
(with score means of 44.02 vs 36.9 in the OQLQ and 18.38 
vs 13.97 in the OHIP-14) and also with their different post-
operative dynamics. This suggests that the fact that Class 

Table 4  Responses to the Global Transition Scale by type of deformity and follow-up time

T2: 3 months after surgery, T3: 6 months after surgery
* Fisher’s exact test to compare between Class II and Class III

Global rating T2 T3

Class II (n = 28) Class III (n = 30) Class II (n = 30) Class III (n = 34)

n (%) n (%) n (%) n (%)

Has improved 17 (60.71) 27 (90) 29 (96.66) 31 (91.18)
  A very great deal better 9 (32.14) 11 (36.67) 10 (33.33) 14 (41.18)
  A great deal better 6 (21.43) 5 (16.67 5) 6 (20) 5 (14.71)
  A good deal better 0 6 (20) 9 (30) 6 (17.65)
  Moderately better 0 4 (13.33) 1 (3.33) 4 (11.76)
  Somewhat better 0 0 3 (10) 1 (2.94)
  A little better 2 (7.14) 1 (3.33) 0 1 (2.94)

Practically the same 2 (7.14) 3 (10) 1 (3.33) 3 (8.82)
  Almost the same, hardly any better at all 0 0 0 2 (5.88)
  No change 2 (7.14) 3 (10) 1 (3.33) 1 (2.94)
  Almost the same, hardly any worse at all 0 0 0 0

It has worsened 9 (32.14) 0 0 0
  A very great deal worse 0 0 0 0
  A great deal worse 0 0 0 0
  A good deal worse 5 (17.86) 0 0 0
  Moderately worse 1 (3.57) 0 0 0
  Somewhat worse 2 (7.14) 0 0 0
  A little worse 1 (3.57) 0 0 0

P value* 0.001 0.616
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III patients presented a greater impact before surgery, partly 
explains their greater improvement between pre- and post- 
orthognathic surgery.

The main limitation of the study is the baseline meas-
urement, which was performed just before surgery. To 
assess the impact of conventional three-phase treatment for 
dentofacial deformities (pre-surgical orthodontics, surgery 
and post-surgical orthodontics), it would have been ideal 
to carry out the baseline measurement prior to the instal-
lation of orthodontic devices, and to finalize the follow-up 
after removing post-surgical orthodontics, which would have 
required at least 2 to 3 years. This longer ideal follow-up 
could not be applied in our study due to time and financial 
restrictions. Nevertheless, most of the few studies applying 
this ideal design also showed large improvement on dentofa-
cial aesthetics [11, 16] and oral function [16, 42], and mod-
erate on social [11, 42], with more variability on awareness, 
which showed moderate improvement in some studies [16, 
42] but negligible in another one [11].

Second, because our study included mainly young women 
with university studies, the generalizability of our results 
regarding gender and social class is uncertain. Women with 
dentofacial deformities have shown a lower perception of 
quality of life compared to men and a stronger motivation 
for surgical treatment [43], with studies presenting up to a 
"2 to 1 ratio" in favor of women [43, 44]. This surgery is 
usually prescribed in young adults, once their growth is fin-
ished, but its coverage by the Chilean public health system 
is very restrictive. The high percentage of individuals with 
university studies in our sample reflects the socioeconomic 
bias of accessing this treatment privately.

While the existing literature supports the positive impact 
of orthognathic surgery in oral health-related quality of life, 
our study is the first analyzing by type of dentofacial deform-
ities with generic, further than oral-specific, health-related 
quality of life instruments and a global transition scale. The 
Global Transition Scale has been used only in one previous 
orthognathic surgery study [31] which did not differentiate 
by class.

Conclusion

A significant improvement was observed in oral health-
related quality of life and also in the physical component 
of general health in patients with dentofacial deformities 
Class II and III at 3 and 6 months after orthognathic sur-
gery. Improvement was greater in Class III than in Class II 
patients. These results provide patients, oral health care pro-
fessionals, and health care planners with valuable informa-
tion to make evidence-based decisions and facilitate shared 
clinical decision-making, taking into account the patients’ 
perspective.
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