
Impact of skeletal divergence on oral health-related 
quality of life and self-reported jaw function

Objective: To investigate the differences in oral health-related quality of life 
(OHRQoL) and self-reported jaw function between patients with hyperdivergent 
and normodivergent facial types. Methods: Eighty patients with a distinctively 
hyperdivergent facial type (mandibular plane angle greater than 2 standard 
deviations, or 42o) and 80 controls were individually matched according to 
age, sex, ethnicity, and treatment stage. Data were collected using self-report 
questionnaires such as the Oral Health Impact Profile (OHIP-14) and Jaw 
Functional Limitation Scale (JFLS-8). Results: The mean age of the patients was 
17.2 ± 4.6 years (range, 12–49 years), with most (65.0%) being female and of New 
Zealand European origin (91.3%). Individuals with hyperdivergent facial types 
had higher overall and social domain scores on the OHIP-14 (p < 0.05) than did 
the ones with normodivergent facial types. However, the intergroup differences 
in JFLS-8 scores were not significant (p > 0.05). Conclusions: Jaw function 
appears to be similar in individuals with hyperdivergent and normodivergent 
facial morphologies. However, those with hyperdivergent facial types are more 
likely to self-report poorer OHRQoL than are those with normal faces, especially 
in relation to social aspects. . 
[Korean J Orthod 2017;47(3):186-194]
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INTRODUCTION

  Most patients seek orthodontic treatment for esthetic 
reasons,1 although those with severe dentofacial de
formities may also report functional problems.2 Acco
rdingly, malocclusions may have a significant impact 
on oral health-related quality of life (OHRQoL) and, 
particularly, on emotional and social wellbeing.3,4 In 
addition to the nature and severity of malocclusions,5 
their type and location might play a part in this. 
For instance, significantly higher Child Perceptions 
Questionnaire (CPQ) scores have been reported for 
several dental anomalies located in the esthetic zone, 
including multiple missing teeth,6 greater overjet, and 
anterior spacing.7

  Individuals with hyperdivergent facial types (or long 
faces) also have esthetically sensitive characteristics, 
with anterior open bite, gummy smile, and excessive 
lower facial height being common findings.8 Specific 
features of the long face, such as anterior open bite, 
have been associated with greater impacts on OHRQoL.9 
However, few studies have investigated the relationship 
between OHRQoL and the hyperdivergent facial type 
as a distinct craniofacial anomaly. Individuals with 
hyperdivergent facial types are reported to have less 
attractive profiles,10,11 poorer masticatory performance, 
and a slower chewing rate than do normal or short-
faced individuals.12 These functional differences have 
been attributed to their lower bite force, which typically 
leads to greater muscular effort and associated rapid 
fatiguing.12 Individuals with other facial morphologies 
may not necessarily experience this combination of 
esthetic and functional problems; therefore, we assume 
that these factors may have some additional impact on 
one’s quality of life.
  A large number of self-report instruments have 
been used in orthodontics to evaluate the impact of 
malocclusion on OHRQoL. Of these, the short-form Oral 
Health Impact Profile (OHIP-14)13 is the most frequently 
used to assess the impact of orthodontic problems9 
and the effect of treatment on OHRQoL.14 Despite its 
popularity, differentiation among the various dimensions 
of the OHIP-14 can often be difficult because of the 
limited number of items used to characterize each 
domain.15 Functional limitations, in particular, may be 
more comprehensively assessed using condition-specific 
instruments such as the short-form Jaw Functional 
Limitation Scale (JFLS-8),16 which has been reported to 
be a useful self-report instrument for individuals with 
functional problems.17

  The objective of the present study was to investigate 
the differences in OHRQoL and jaw function between 
individuals with hyperdivergent and normodivergent facial 
types by using the OHIP-14 and JFLS-8, respectively. We 

hypothesized that individuals with hyperdivergent facial 
types would have relatively poorer OHRQoL, especially 
in the functional and psychosocial domains, than do 
individuals with normodivergent facial types. 

MATERIALS AND METHODS

  The study included orthodontic patients with hy
perdivergent and normodivergent facial types (n = 
80 in each group), individually matched according to 
age, sex, ethnicity, and orthodontic treatment stage. 
Study participants were recruited by systematically 
screening the lateral cephalograms of previous and 
existing patients treated in the orthodontic clinic at the 
University of Otago (Dunedin, New Zealand). Since this 
study was part of a broader research project, the sample 
size was estimated using an outcome measure (minor 
allele frequency for single-nucleotide polymorphisms) 
not reported in this article. The study was approved by 
the University of Otago Ethics Committee (reference, 
11/196).
  The inclusion criteria were a willingness to participate, 
provision of informed consent, and a good-quality pre
treatment cephalogram. Patients were excluded from the 
study if they had more than four extracted permanent 
teeth (excluding third molars), orofacial clefts, crani
ofacial syndromes, or a history of facial fractures. 

Classification of vertical facial morphology 
  Facial morphology was evaluated by screening pre
treatment lateral cephalograms for the mandibular plane 
angle (sella-nasion to mandibular plane). Participants 
with hyperdivergent facial types (cases) were selected 
on the basis of having an SN-MP angle greater than 2 
standard deviations from the norm, or 42o. Individuals 
with normodivergent facial types (controls) were selected 
if the mandibular plane angle was within 1 standard 
deviation of the norm, or between 27o and 37o. The 
cut-off values used to define the study groups were 
independent of age or sex, and were those commonly 
used in Caucasian populations.18

Evaluation of OHRQoL 
  Study participants were asked to complete the 14-item 
OHIP-14 questionnaire based on their experiences over 
the previous 4 weeks.13 The 14 items of the OHIP-14 re
present the seven domains of function, pain, physical 
disability, psychological discomfort, psychological 
disability, social disability, and handicap. The parti
cipants reported the impact on each item by using a 
5-point Likert-type response format (4 = very often, 3 = 
fairly often, 2 = occasionally, 1 = hardly ever, and 0 = 
never). An individual’s overall score could range from 0 
to 56, while the domain scores could range from 0 to 



Antoun et al • OHRQoL and jaw function in longface

www.e-kjo.org188 https://doi.org/10.4041/kjod.2017.47.3.186

8. A higher OHIP-14 score indicated a greater impact 
on OHRQoL. The OHIP-14 scores were computed and 
reported as follows: (1) the prevalence or proportion of 
participants reporting more than one impact (defined as 
“very often” or “fairly often”, code 3 or 4); and (2) the 
severity or total OHIP-14 score (calculated by adding the 
scores of all 14 items).
  Concurrent validity of the OHIP-14 was investigated by 
observing the mean OHIP-14 scores across the ordinal 
response categories of a global question included in the 
study questionnaire (i.e., “How would you describe the 
health of your teeth or mouth?”).19 Responses to the 
global question were recorded as either “excellent,” “very 
good,” “good,” “fair,” or “poor.”

Evaluation of jaw function 
  Study participants were also asked to complete the 
JFLS-8 based on their experiences over the previous 4 
weeks.16 The 8-item questionnaire sought information 
on the degree of limitation involved in carrying out 
normal daily tasks including chewing tough food, 
chewing chicken prepared in an oven, eating soft food 
not requiring chewing, opening the mouth wide 
enough to drink from a cup, swallowing, yawning, 
talking, and smiling. The participants reported the 
extent of functional limitation for each item by using 
an unmarked 10-cm visual analogue scale (VAS). They 

were asked to place a vertical mark on the scale that 
was anchored by “no limitation” at one end and “severe 
limitation” at the other end. They were also instructed 
not to respond to an item if they avoided that specific 
activity for reasons other than a physical limitation (such 
as a vegetarian who does not normally eat chicken—
item 2). The VAS score for each item was recorded as a 
continuous variable.

Statistical analysis
  Data were analyzed using conventional descriptive 
methods. Bivariate analysis was performed using the 
chi-square test, Fisher’s exact test, and one-way analysis 
of variance as appropriate. Non-parametric tests (such 
as the Kruskal-Wallis and Mann-Whitney U tests) were 
used whenever a continuous dependent variable was 
not normally distributed. Data were analyzed using IBM 
SPSS Statistics for Macintosh (version 22.0; IBM Co., 
Armonk, NY, USA).

RESULTS

  The mean age of the participants was 17.2 ± 4.6 years 
(range, 12–49 years), with most participants being 
female (65.0%) and of New Zealand European origin 
(91.3%; Table 1). Approximately 25% of the participants 
had not received any orthodontic care, while 45% had 

Table 1. Sociodemographic characteristics of the study participants

Variable
Study group

Total (n = 160)
Hyperdivergent (n = 80) Normodivergent (n = 80)

Age (yr) 17.1 ± 4.5 17.3 ± 4.6 17.2 ± 4.6

Sex

   Male 28 (35.0) 28 (35.0) 56 (35.0)

   Female 52 (65.0) 52 (65.0) 104 (65.0)

Ethnicity*

   European 73 (91.3) 73 (91.3) 146 (91.3)

   Maori 2 (2.5) 2 (2.5) 4 (2.5)

   Polynesians 2 (2.5) 2 (2.5) 4 (2.5)

   Asian 1 (1.3) 2 (2.5) 3 (1.9)

   Latin American 1 (1.3) 0 (0.0) 1 (0.6)

   African 1 (1.3) 1 (1.3) 2 (1.3)

Treatment stage†

   Before 18 (22.5) 19 (23.8) 37 (23.1)

   During 25 (31.3) 26 (32.5) 51 (31.9)

   After 37 (46.3) 35 (43.8) 72 (45.0)

Values are presented as mean ± standard deviation or number (%).
*One Latin American case (long face) was matched with an Asian control (normal face); †two case-control pairs were not 
matched according to treatment stage.
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completed treatment. The two groups differed primarily 
in hyperdivergence, but not in sagittal characteristics. 
For instance, the A point-nasion-B point angle in the 
cases (3.8o ± 2.7o) was similar to that in the controls (3.1o 
± 3.1o; p > 0.05).
  The majority of the participants rated the overall health 
of their teeth and mouth as either “very good” (39.4%) 
or “good” (35.6%), with very few rating it as “poor” 
(2.5%). In general, a gradient was observed in the OHIP-
14 scores across the five categories of the self-rated oral 
health global question (Table 2). Participants who rated 
their overall oral health as either “fair” or “poor” had the 
highest mean OHIP-14 scores and greatest prevalence of 
OHIP-14 impacts. 
  The prevalence of impacts and the mean score for 
each of the seven domains are presented in Table 3. 
No statistically significant differences were observed in 
the prevalence of OHIP-14 impacts or in the mean item 
score for any of the 14 items between the two study 
groups (Table 4). Approximately 10% of the participants 

with hyperdivergent facial types reported experiencing 
at least one impact related to social disability (p < 
0.05). These participants also had consistently higher 
mean OHIP-14 scores in all seven domains, even though 
these did not differ significantly from those of the 
controls. The overall OHIP-14 score was higher in the 
hyperdivergent group than in the normodivergent group 
(p < 0.05). 
  The participants with hyperdivergent facial types had 
a slightly higher mean score than did the controls for 
most of the JFLS-8 items, but these differences were 
not statistically significant (Table 5). The greatest 
limitation in the hyperdivergent group was reported for 
“chewing chicken prepared in an oven” and “chewing 
tough food,” while the least discomfort occurred while 
“talking.” Moreover, the mean score for “eating soft 
food not requiring chewing” in the hyperdivergent 
group was identical to that for “chewing tough food” in 
the normodivergent group.

Table 2. Mean OHIP-14 scores and prevalence of OHIP-14 impacts according to self-rated oral health (global question)

Global question* Frequency Severity (OHIP-14 score)† Prevalence‡

Excellent 11 (6.9) 7.9 ± 6.3 4/11 (36.4)

Very good 63 (39.4) 6.9 ± 5.8 14/63 (22.2)

Good  57 (35.6) 7.7 ± 6.6 9/57 (15.8)

Fair 25 (15.6) 12.2 ± 7.1 12/25 (48.0)

Poor 4 (2.5) 18.8 ± 4.1 3/4 (75.0)

Values are presented as mean ± standard deviation or number (%).
OHIP-14, the short-form Oral Health Impact Profile.
*“How would you describe the health of your teeth or mouth?”
Prevalence indicates proportion of participants reporting more than one impact. 
†p = 0.001, Kruskal-Wallis test; ‡p = 0.004, Fisher’s exact test.

Table 3. Mean OHIP-14 scores and prevalence of OHIP-14 impacts

OHIP-14 subscale
Mean OHIP-14 scores Prevalence of OHIP-14 impacts 

Hyperdivergent 
(n = 80)

Normodivergent
(n = 80)

Hyperdivergent
(n = 80)

Normodivergent
(n = 80)

Functional limitation 1.2 ± 1.2 0.8 ± 0.9 5 (6.3) 2 (2.5)

Physical pain 2.2 ± 1.6 1.9 ± 1.8 8 (10.0) 6 (7.5)

Psychological discomfort 1.8 ± 1.7 1.6 ± 1.8 10 (12.5) 13 (16.3)

Physical disability 1.2 ± 1.3 0.9 ± 1.3 8 (10.0) 4 (5.0)

Psychological disability 1.4 ± 1.4 1.2 ± 1.6 5 (6.3) 7 (8.8)

Social disability* 1.1 ± 1.4 0.8 ± 1.2 8 (10.0) 1 (1.3)

Handicap 0.5 ± 0.9 0.3 ± 0.7 3 (3.8) 1 (1.3)

Overall   9.3 ± 6.5* 7.5 ± 6.8 22 (27.5) 20 (25.0)

Values are presented as mean ± standard deviation or number (%).
OHIP-14, The short-form Oral Health Impact Profile.
*p < 0.05, Fisher’s exact test showed significant difference between hyperdivergent and normodivergent groups.
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DISCUSSION

  Few studies have investigated the impact of vertical 
facial form on OHRQoL. The purpose of this study was 
to investigate the impact of the hyperdivergent facial 
type on OHRQoL. Our findings suggest that some minor 
differences in OHRQoL exist between individuals with 
hyperdivergent and normodivergent facial types.
  The study used two self-report instruments to assess the 
quality of life and functional limitations in individuals 
with different facial morphologies. Although the impact 
of malocclusions has traditionally been measured using 
clinical indices, there is a growing trend of combining 
these indices with OHRQoL measures in order to 
better evaluate a patient’s self-perception of his/her 
facial appearance.14 The OHIP-14 is a generic OHRQoL 
instrument with a number of important properties, 
including good discriminative abilities in normal 
orthodontic patient samples,20 as well as in those with 
severe dentofacial deformities.21 Moreover, it has been 
validated for use in young patients.22 These features 
made the OHIP-14 ideal for evaluating OHRQoL in the 
present study sample with varied facial deformities and 
demographic characteristics. 
  The assessment of jaw function is somewhat more 
difficult because a large proportion of individuals are 
often not aware of their oral behaviors and habits.23 
Several instruments have been purposefully designed to 
evaluate jaw function, including the Research Diagnostic 
Criteria for Temporomandibular Disorders, the Fu
nctional Limitation Checklist,24 and the Mandibular 
Function Impairment Questionnaire. These instruments 
were originally developed for assessing patients with 
temporomandibular disorders (TMDs), and they have 
not been validated for assessing other conditions.16 
Moreover, some have been found to have inadequate 
definitions of specific behaviors, along with overlapping 
content across domains.16

  The JFLS is another condition-specific instrument 
that has recently been developed for patients with 
TMDs.16 Unlike previous scales, however, the JFLS has 
been validated for a range of oral conditions, including 
primary Sjögren syndrome, burning mouth syndrome, 
skeletal malocclusion, and healthy dentitions.17,25 
More specifically, the JFLS has been validated for se
vere malocclusions such as anterior open bite and 
mandibular prognathism.25 Although the JFLS-20 was 
originally validated for assessing three distinct constructs 
(mastication, vertical jaw mobility, and emotional and 
verbal expression), the short-form version (JFLS-8) 
has also been shown to be a useful measure of global 
functional limitation of the jaws.25 The combined use 
of a generic OHRQoL measure and a condition-spe
cific functional scale was useful in this study because 
some of the participants were expected to have both 
psychological and functional problems.
  Individuals with hyperdivergent facial patterns did 
not differ from the controls in either the functional 
limitation subscale of the OHIP-14 or any of the JFLS-
8 items. Interestingly, the mean score for “eating soft 
food not requiring chewing” in the hyperdivergent 
group was identical to that for “chewing tough food” 
in the control group. A similar preference for soft and 
pasty food (over solid food) has also been reported in 
young children with enlarged adenotonsillar tissue and 
who often present with similar skeletal patterns.26 These 
findings indicate that participants with hyperdivergent 
facial types may experience minor problems with 
mastication and deglutition, probably owing to the 
biomechanical properties of their masticatory system. 
Indeed, individuals with hyperdivergent facial types are 
reported to have poor masticatory muscle efficiency, 
which results in a slower rate of chewing during eating, 
than do individuals with normodivergent facial types.12

  The lack of incisor contact due to an anterior open 
bite has also been associated with discomfort while 

Table 5. Mean JFLS-8 score

Items
Study group

Total (n = 160)
Hyperdivergent (n = 80) Normodivergent (n = 80)

Chew tough food 2.7 ± 2.5 2.0 ± 2.2 2.3 ± 2.4

Chew chicken prepared in oven 3.7 ± 15.4 3.4 ± 15.5 3.5 ± 15.4

Eat soft food not requiring chewing 2.0 ± 11.1 0.6 ± 1.0 1.3 ± 7.9

Open wide enough to drink from a cup 1.0 ± 1.8 0.9 ± 1.4 1.0 ± 1.6

Swallow 1.0 ± 1.5 2.0 ± 11.0 1.5 ± 7.9

Yawn 1.4 ± 2.1 0.9 ± 1.4 1.2 ± 1.8

Talk 1.1 ± 1.6 0.8 ± 1.3 0.9 ± 1.5

Smile 1.2 ± 1.7 1.2 ± 1.9 1.2 ± 1.8

JFLS-8, Jaw Functional Limitation Scale.
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eating.9 Although anterior open bite occurs in a large 
proportion of patients with hyperdivergent facial types,27 
neither our sample size nor the study design allowed 
us to investigate the impact of anterior occlusion on 
jaw function. Future studies, however, should focus on 
investigating jaw function in different subphenotypes of 
the hyperdivergent facial type, especially those without 
incisor contact.  
  Study participants with hyperdivergent facial types in this 
study had greater mean scores and prevalence of OHIP-
14 impacts for the overall scale and social disability 
subscale than did the ones with normodivergent facial 
types. Previous studies using orthodontic samples have 
also found greater impacts in the emotional and social 
domains of the CPQ11-14.

3,4 The impact of malocclusions 
on social interactions and interpersonal relationships is 
likely to reflect a desire for better esthetics. Individuals 
with particularly long faces are known to present with 
a wide range of dental and facial esthetic concerns, 
including gummy smile, greater lower facial height, and 
anterior open bite.8 Although orthodontic treatment 
may help address some of these esthetic concerns, it 
is unlikely that other issues (particularly skeletal ones) 
would be corrected without surgical intervention. 
  With the exception of the social domain, we found 
no statistically significant differences in the other 
six domains of the OHIP-14 between the two study 
groups. In fact, the prevalence of impacts for the two 
psychological domains was somewhat higher in the 
normodivergent group than in the hyperdivergent group. 
This was somewhat unexpected, because patients with 
hyperdivergent facial types are reported to have less 
attractive profiles than do those with normodivergent 
facial types,10,11 and this could have some adverse 
impact on the former group’s social development and 
functioning.28 Of course, the exact definition of facial 
attractiveness is not universal, with opinions differing 
substantially between clinicians and lay people.29 None
theless, the mediating role of facial attractiveness 
should still be considered in future studies designed 
to investigate the impact of dentofacial anomalies on 
OHRQoL.
  Several other reasons may account for the lack of 
differences between the two study groups. For instance, 
the selection criterion (i.e., mandibular plane angle) 
used to classify facial type may not reflect the important 
esthetic or functional differences between the groups. 
Lower anterior facial height has been reported to be 
an important predictor of facial attractiveness—even 
more so than sagittal features.10 Profiles with greater 
lower anterior facial height have been rated as the 
least attractive and the most in need of orthodontic 
treatment.11 The participants in this study differed 
primarily on the basis of skeletal divergence and not 

necessarily on the basis of their lower anterior facial 
height. Future studies should, therefore, consider the 
use of additional cephalometric measurements to 
characterize the hyperdivergent facial phenotype.
  Another important confounding factor is the impact of 
other malocclusion features on an individual’s OHRQoL. 
Although this study investigated only the impact of 
vertical morphology, it is important to note that other 
occlusal features (such as lateral cross bite and anterior 
spacing) may adversely affect an individual’s quality of 
life.7,9 Indeed, the effect of orthodontic treatment on 
OHRQoL has been shown to differ among patients with 
different malocclusions.30 It is noteworthy, however, 
that previous studies have also encountered similar 
difficulties while investigating the relationship between 
specific features of a malocclusion (e.g., vertical 
dysplasia) and OHRQoL.9 
  This study had a number of limitations, which may 
have masked important differences in OHRQoL and jaw 
function between the groups. First, the study may not 
have been adequately powered to detect particularly 
small effect sizes. Second, most of the study participants 
were either undergoing orthodontic treatment or had 
completed treatment at the time of participation. 
Patients undergoing orthodontic treatment often 
experience a significant worsening of OHRQoL,19 and 
this may have confounded the relationship between 
malocclusion and quality of life in our study. In other 
words, the impact of treatment status on OHRQoL 
may have been greater than that of the underlying 
malocclusion. Although treatment duration may have 
some impact on OHRQoL, we could not evaluate this 
because of the mixed design and cross-sectional nature 
of the study (i.e., some participants had still not started 
or finished treatment at the time of the study). Third, 
the study did not utilize clinical or epidemiological 
indices (such as the Dental Aesthetic Index31) to adjust 
for differences in malocclusion severity between the 
study groups. Other clinical factors such as periodontal 
health and level of dental decay were also not considered 
in this study; however, most of the participants were 
generally young adolescents who were expected to have 
good oral health. Finally, detailed screening for TMDs 
was not carried out; however, the prevalence of these 
conditions was expected to be low given the young 
age of the participants. Future studies should address 
limitations of the current study design.
  Despite these limitations, the study had a number 
of strengths including the use of a global question to 
validate the OHIP-14.19 We found that participants who 
reported their overall oral health as “poor” or “fair” 
did in fact have the highest OHIP-14 score (or worse 
OHRQoL). Accordingly, the OHIP-14 was considered a 
valid measure of how participants in this study viewed 



Antoun et al • OHRQoL and jaw function in longface

www.e-kjo.org 193https://doi.org/10.4041/kjod.2017.47.3.186

their general oral health. In addition, the effects of some 
potential confounders were reduced by individually 
matching the groups according to age, sex, ethnicity, 
and treatment stage. From a clinical perspective, these 
findings may be useful for understanding the impact of 
facial divergence and treatment on a patient’s everyday 
life. Future work should focus on determining the 
minimally important difference in the OHIP-14 score 
required for triggering a clinically important change in 
oral health.32

CONCLUSION

  Vertical facial morphology appears to have a small 
but significant overall effect on OHRQoL. Moreover, the 
most important difference in the OHIP-14 scale between 
individuals with hyperdivergent and normodivergent 
facial types occurs in the social disability domain, rather 
than in the functional one. 

ACKNOWLEDGEMENTS

  The authors thank Dr. Izzy Lim and Dr. Svetlana Nekru
tenko for their assistance with data collection.

REFERENCES

1.	 Tuominen ML, Tuominen RJ. Factors associated 
with subjective need for orthodontic treatment 
among Finnish university applicants. Acta Odontol 
Scand 1994;52:106-10.

2.	 Ryan FS, Barnard M, Cunningham SJ. Impact of 
dentofacial deformity and motivation for treatment: 
a qualitative study. Am J Orthod Dentofacial Orthop 
2012;141:734-42. 

3.	 Foster Page LA, Thomson WM, Jokovic A, Locker 
D. Validation of the child perceptions questionnaire 
(CPQ 11-14). J Dent Res 2005;84:649-52.

4.	 O'Brien C, Benson PE, Marshman Z. Evaluation of 
a quality of life measure for children with malo
cclusion. J Orthod 2007;34:185-93; discussion 176.

5.	 Choi SH, Kim JS, Cha JY, Hwang CJ. Effect of malo
cclusion severity on oral health-related quality of 
life and food intake ability in a Korean population. 
Am J Orthod Dentofacial Orthop 2016;149:384-90. 

6.	 Locker D, Jokovic A, Prakash P, Tompson B. Oral 
health-related quality of life of children with 
oligodontia. Int J Paediatr Dent 2010;20:8-14. 

7.	 Johal A, Cheung MY, Marcene W. The impact of two 
different malocclusion traits on quality of life. Br 
Dent J 2007;202:E2.

8.	 Schendel SA, Eisenfeld J, Bell WH, Epker BN, 
Mishelevich DJ. The long face syndrome: vertical 
maxillary excess. Am J Orthod 1976;70:398-408.

9.	 Rusanen J, Lahti S, Tolvanen M, Pirttiniemi P. 
Quality of life in patients with severe malocclusion 
before treatment. Eur J Orthod 2010;32:43-8.

10.	 De Smit A, Dermaut L. Soft-tissue profile preference. 
Am J Orthod 1984;86:67-73.

11.	 Johnston DJ, Hunt O, Johnston CD, Burden DJ, 
Stevenson M, Hepper P. The influence of lower face 
vertical proportion on facial attractiveness. Eur J 
Orthod 2005;27:349-54.

12.	Gomes SG, Custodio W, Faot F, Del Bel Cury AA, 
Garcia RC. Masticatory features, EMG activity 
and muscle effort of subjects with different facial 
patterns. J Oral Rehabil 2010;37:813-9. 

13.	 Slade GD. Derivation and validation of a short-form 
oral health impact profile. Community Dent Oral 
Epidemiol 1997;25:284-90.

14.	de Oliveira CM, Sheiham A. The relationship between 
normative orthodontic treatment need and oral 
health-related quality of life. Community Dent Oral 
Epidemiol 2003;31:426-36.

15.	 John MT, Hujoel P, Miglioretti DL, LeResche L, 
Koepsell TD, Micheelis W. Dimensions of oral-health-
related quality of life. J Dent Res 2004;83:956-60.

16.	Ohrbach R, Granger C, List T, Dworkin S. Preliminary 
development and validation of the Jaw Functional 
Limitation Scale. Community Dent Oral Epidemiol 
2008;36:228-36.

17.	 Larsson P. Methodological studies of orofacial 
aesthetics, orofacial function and oral health-related 
quality of life. Swed Dent J Suppl 2010;(204):11-98.

18.	Riedel RA. The relation of maxillary structures to 
cranium in malocclusion and in normal occlusion. 
Angl Orthod 1952;22:142-5.

19.	 Locker D. Oral health indicators and determinants 
for population health surveys. Community Dental 
Health Services Research Unit. Toronto: University 
of Toronto; 2001.

20.	de Oliveira CM, Sheiham A. Orthodontic treatment 
and its impact on oral health-related quality of life 
in Brazilian adolescents. J Orthod 2004;31:20-7; 
discussion 15.

21.	 Lee S, McGrath C, Samman N. Quality of life in 
patients with dentofacial deformity: a comparison 
of measurement approaches. Int J Oral Maxillofac 
Surg 2007;36:488-92. 

22.	Broder HL, Slade G, Caine R, Reisine S. Perceived 
impact of oral health conditions among minority 
adolescents. J Public Health Dent 2000;60:189-92.

23.	 Panek H, Nawrot P, Mazan M, Bielicka B, Sumisławska 
M, Pomianowski R. Coincidence and awareness of 
oral parafunctions in college students. Community 
Dent Health 2012;29:74-7.

24.	Dworkin SF, LeResche L. Research diagnostic criteria 
for temporomandibular disorders: review, criteria, 



Antoun et al • OHRQoL and jaw function in longface

www.e-kjo.org194 https://doi.org/10.4041/kjod.2017.47.3.186

examinations and specifications, critique. J Cra
niomandib Disord 1992;6:301-55.

25.	Ohrbach R, Larsson P, List T. The jaw functional 
limitation scale: development, reliability, and validity 
of 8-item and 20-item versions. J Orofac Pain 
2008;22:219-30.

26.	Valera FC, Travitzki LV, Mattar SE, Matsumoto MA, 
Elias AM, Anselmo-Lima WT. Muscular, functional 
and orthodontic changes in pre school children 
with enlarged adenoids and tonsils. Int J Pediatr 
Otorhinolaryngol 2003;67:761-70.

27.	Betzenberger D, Ruf S, Pancherz H. The compen
satory mechanism in high-angle malocclusions: a 
comparison of subjects in the mixed and permanent 
dentition. Angle Orthod 1999;69:27-32.

28.	Van der Geld P, Oosterveld P, Van Heck G, Kuijpers-
Jagtman AM. Smile attractiveness. Self-perception 
and influence on personality. Angle Orthod 

2007;77:759-65.
29.	Cochrane SM, Cunningham SJ, Hunt NP. A com

parison of the perception of facial profile by the 
general public and 3 groups of clinicians. Int J Adult 
Orthodon Orthognath Surg 1999;14:291-5.

30.	Zheng DH, Wang XX, Su YR, Zhao SY, Xu C, Kong 
C, et al. Assessing changes in quality of life using 
the Oral Health Impact Profile (OHIP) in patients 
with different classifications of malocclusion during 
comprehensive orthodontic treatment. BMC Oral 
Health 2015;15:148. 

31.	 Cons NC, Jenny J, Kohout FJ. DAI--the Dental 
Aesthetic Index. College of Dentistry, University of 
Iowa Iowa City; 1986.

32.	 John MT, Reissmann DR, Szentpétery A, Steele J. 
An approach to define clinical significance in pro
sthodontics. J Prosthodont 2009;18:455-60. 




