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Comparison of two survey instruments measuring quality of life in pediatric
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INTRODUCTION

mately 2.5% of the U.S. population and in about 5% of
individuals seeking orthodontic treatment.2,3 Ideal
treatment for patients with a dentofacial deformity calls
for orthodontic treatment to optimally position teeth
within each jaw and orthognathic surgery to address
the underlying skeletal discrepancy.
Patients with a dentofacial deformity may suffer
physical and psychological consequences as a result
of their condition and how they and others perceive
their appearance. Esthetics is the most commonly cited
reason for these patients seeking treatment and these
self-image concerns can have a negative psychological effect.4,5 Individuals with dentofacial deformities
report increased levels of stress, reduced self-esteem,
and increased difficulty navigating social interactions.4,5
Some evidence suggests that the severity of the
skeletal mal-relationship correlates with the prevalence
of psychological problems.6 Physical concerns are the
second most common reason for this population to
seek treatment and include reduced occlusal function,
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ABSTRACT
Objectives: (1) To assess the effectiveness of the Orthognathic Quality of Life Questionnaire
(OQLQ) and the Child Oral Health Impact Profile (COHIP) to detect differences in Oral HealthRelated Quality of Life (OHRQoL) between pediatric patients with dentofacial deformities and
controls. (2) To assess for correlations between scores from the OQLQ and COHIP domains with
the type and severity of the skeletal mal-relationship. (3) To assess if the COHIP and OQLQ were
identifying unique or overlapping OHRQoL concerns.
Materials and Methods: Subjects were under age 18, presented with a dentofacial deformity, and
completed both surveys. Matched controls completed the same. Severity for conditions was
recorded via overjet, overbite, and ANB values and subjects were classified as skeletal Class I, II,
or III.
Results: Enrollment yielded 30 subjects and 31 controls. For the OQLQ, significant differences
between subjects and controls were found for the Facial Esthetics domain, Oral Function domain,
and total score. For the COHIP, significant differences were found for the Social/Emotional WellBeing and Self-Image domains plus total score. There were no significant correlations between the
severity of the condition as measured by overjet and reported OHRQoL for any domains.
Conclusions: The OQLQ and COHIP are effective at detecting significant OHRQoL differences
between pediatric patients with dentofacial deformities and controls. Although there is some
overlap in the results, the instruments appear to identify different OHRQoL concerns. (Angle
Orthod. 2021;91:371–376.)
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dentofacial deformities.17 Because dentofacial deformities become apparent during the adolescent growth
spurt, these individuals often present for treatment as
pediatric patients.
The aims of this study were (1) to assess the
effectiveness of the OQLQ and COHIP to detect
differences in OHRQoL between pediatric patients
with dentofacial deformities and controls with no
apparent facial/skeletal mal-relationship, (2) to assess
for any correlations between reported OHRQoL from
the OQLQ and COHIP domains with the type and
severity of the skeletal mal-relationship, and (3) to
assess if the COHIP and OQLQ are identifying unique
or overlapping OHRQoL concerns.
MATERIALS AND METHODS
The Ohio State University Institutional Review Board
approved this project. Pediatric patients (defined as
under age 18) with a dentofacial deformity were eligible
for enrollment. Subjects completed both the OQLQ and
COHIP questionnaires prior to starting any treatment.
Inclusion criteria were: assent of the subject and
signed consent of a parent or guardian, ability to
communicate in English and complete the questionnaires, a treatment plan option that included combined
orthodontics and orthognathic surgery, and a dentofacial deformity that was not the result of trauma or any
genetic/developmental condition. Controls were recruited from a pediatric dental clinic and from a
university campus. Individuals were eligible for enrollment if they did not have a marked appearance of a
dentofacial deformity and were not actively undergoing
orthodontic treatment. Controls were matched to
subjects for age, gender, employment, and educational
level. Subjects and controls received a $10 gift card as
compensation for the time needed to answer the
questionnaires only. There were no radiographs taken
in the control group.
Demographic information of age, gender, education
level, and employment status were obtained for
subjects and controls. The severity of the dentofacial
deformity was evaluated for subjects using digitized
lateral cephalograms (Dolphin Imaging 11.9, Dolphin
Imaging, Chatsworth, CA). The following measurements were recorded: overjet (mm), overbite (mm), and
ANB angle (degrees). All patients were classified as
skeletal Class I, II, or III based on their ANB values
compared to racial norms. An ANB within the normal
range was considered Class I, an ANB increased by
more than one standard deviation Class II, and an ANB
decreased by more than one standard deviation Class
III.
Sample size determination was based upon OQLQ,
the instrument with higher variability. With an alpha risk
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difficulty speaking, airway issues, and pain associated
with the temporomandibular joint.7,8
Physical and psychological conditions experienced
by patients with dentofacial deformities can negatively
affect quality of life, which is a broad term used to
describe how people perceive their position in life in the
context of health, finances, and other factors their
culture deems important.9 Healthcare fields have
broadened their focus to include health-related quality
of life (HRQOL), which can be thought of as the effect
of a medical condition and/or its consequent therapy
upon a patient’s ability to carry out the tasks of
everyday life.10,11 HRQOL is subjective and multidimensional and includes physical and occupational
function, psychological state, social interaction, and
somatic sensation.11 In the past few decades, the more
specific term, Oral-Health Related Quality of Life
(OHRQoL), has emerged in the literature in studies
seeking to understand how oral health (which is
composed of the presence/absence of oral disease,
ability to function, esthetics of the craniofacial area,
and so on) affects quality of life. The World Health
Organization now recognizes the term as part of their
Global Oral Health Program.12
One example of a tool to measure OHRQoL is the
Orthognathic Quality of Life Questionnaire (OQLQ)
developed by Cunningham et al. to measure quality of
life outcomes in patients with dentofacial deformities; it
is a ‘‘condition-specific’’ instrument. 13 It contains 22
questions resulting in a score range of 0–88 with a
higher score indicating poorer quality of life. The
instrument is reliable and consists of four clinically
meaningful domains: (1) Social Aspects of the Deformity; (2) Facial Esthetics; (3) Oral Function; and (4)
Awareness of Facial Deformities.13 The OQLQ showed
good evidence of validity and responsiveness.14 It was
not designed for a specific age group and has been
administered to adult and pediatric patients.
The Child Oral Health Impact Profile is a valid and
reliable instrument designed to assess OHRQoL in
school-aged pediatric populations.15,16 A short-form
version of the questionnaire (COHIP-SF 19, henceforth
denoted as COHIP) has been released.17 It contains 19
questions at a grade 3.2 readability level broken down
into five domains: (1) Oral Health; (2) Functional WellBeing; (3) Social/Emotional Well-Being; (4) School
Environment; and (5) Self-Image.17 The COHIP also
contains a 20th question asking the subject to rate his/
her overall health but the answer is not reflected in any
of the individual domain scores. A higher COHIP score
indicates better OHRQoL. The COHIP is not ‘‘condition
specific’’ and has been administered in pediatric dental,
orthodontic, and cleft lip/palate patient populations
including patients who were at least 18 years old, but
has not been used extensively in patients with
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Table 1. Demographics of Subjects and Controlsa
Gender
(in numbers)

Subjects (n ¼ 30)
Controls (n ¼ 31)
a
b

Education
Level, %b

Employment
Status, %

Mean Age
(years þ SD)

M

F

A

B

Yes

No

16.1 6 2.4
16.0 6 2.7

10
9

20
22

86.7
96.8

13.3
3.2

10
29

90
71

Randomization Chi-Squared
Test
Test for
for Age
Gender
P ¼ .868

P ¼ .786

Kruskal-Wallis Chi-Squared
Test for
Test for
Education
Employment
Level
Status
P ¼ .154

P ¼ .106

F indicates female; M, male; SD, standard deviation.
A ¼ current grade level between 0 and 12; B ¼ completion of high school.

RESULTS
There were 30 subjects with dentofacial deformities
and 31 controls. The mean subject age was 16.1 years
(20 females, 10 males). There were no significant
differences between subjects and controls for age,
gender, education level, and employment status (Table
1).

For the OQLQ, there were significant differences
(Table 2) between subjects and controls for the Facial
Esthetics and Oral Function domains as well as total
score (P ¼ .004, P ¼ .019, and P ¼ .019, respectively).
For COHIP, there were significant differences in the
Social/Emotional Well-Being and Self-Image domains
and total score (P ¼ .028, P ¼ .005, and P ¼ .004,
respectively).
Of the 30 subjects with dentofacial deformities, nine
were classified as skeletal Class II (mean OJ ¼ 7.5 mm,
SD ¼ 2.58) and 18 as skeletal Class III (mean OJ ¼
-1.57, SD ¼ 2.89). The remaining three subjects were
classified as skeletal Class I with open bite.
Tables 3 and 4 reflect domain correlation matrices
for subjects and controls, respectively. For subjects,
the COHIP domain of Social/Emotional Well-Being and
COHIP total score showed significant negative correlations with each OQLQ domain. For controls, the
COHIP Social/Emotional Well-Being domain showed
significant negative correlations for all OQLQ domains
except Oral Function. Correlations for the total COHIP
score were significant with all OQLQ domains except
Awareness.
DISCUSSION
In agreement with the results of this study, other
researchers using the OQLQ have reported significant

Table 2. Instrument Comparisons for Subjects and Controlsa

OQLQ Domainb
Social Aspects of Deformity
Facial Esthetics
Oral Function
Awareness of Deformity
Total
COHIP Domainb
Oral Health
Functional Well-Being
Social/Emotional Well-Being
School Environment
Self-Image
Total
a
b

Mean Score
Subjects

Mean Score
Controls

Bonferroni-Adjusted
P Value

13.90
11.80
7.93
6.23
39.87

(8.48)
(5.01)
(4.46)
(4.10)
(18.91)

8.48
6.81
4.45
4.74
24.48

(7.46)
(4.76)
(3.91)
(3.99)
(15.34)

.051
.004*
.019*
.232
.019*

11.67
11.73
14.50
6.73
2.63
50.43

(2.71)
(2.98)
(5.37)
(1.14)
(1.79)
(8.54)

12.77
13.35
18.32
7.19
4.55
59.61

(3.10)
(2.30)
(4.47)
(1.08)
(2.13)
(9.68)

.232
.132
.028*
.210
.005*
.004*

Standard deviations in parentheses; * indicates P , .05.
COHIP indicates Child Oral Health Impact Profile; OQLQ, Orthognathic Quality of Life Questionnaire.
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and power of 0.05 and 0.85, respectively, a sample
size of 28 per group (subjects and controls) was
required to demonstrate a difference of 616 in total
score.18 Descriptive and inferential statistics were used
to assess for differences between subjects and
controls for age, sex, employment status, and education level. Multiple Wilcoxon-Mann-Whitney tests were
used to detect differences between subjects and
controls for each of the domains and total scores for
both surveys with P values adjusted using the stepdown Holm-Bonferroni method. Correlation matrices
were used to assess correlations between total scores
and scores for each domain of both indices. Two
matrices were run: subjects only and controls only.
Raw P values for all correlation tests were not adjusted
for multiple comparisons and should be interpreted as
preliminary. Data analysis was performed using statistical software (SAS/STAT, version 9.4, SAS Institute
Inc., Cary, NC).
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Table 3. Domain Correlation Matrix Values for Subjectsa
OQLQ Social
Aspectb
COHIP:
COHIP:
COHIP:
COHIP:
COHIP:
COHIP:
a
b

Oral Healthb
Functional Well-Being
Social/Emotional Well-Being
School Environment
Self-Image
Total

0.005
0.338
0.752
0.320
0.394
0.705

(.980)
(.068)
(,.001)*
(.085)
(.031)*
(,.001)*

OQLQ Facial
Esthetics
0.0293 (.878)
0.210 (.267)
0.740 (,.001)*
0.025 (.896)
0.430 (.018)*
0.609 (,.001)*

OQLQ Oral
Function
0.088
0.280
0.429
0.300
0.258
0.369

(.645)
(.134)
(.018)*
(.108)
(.168)
(.045)*

OQLQ
Awareness
0.025
0.353
0.635
0.187
0.296
0.561

(.894)
(.056)
(,.001)*
(.322)
(.112)
(.001)*

OQLQ
Total
0.059
0.355
0.772
0.239
0.399
0.665

(.758)
(.054)
(,.001)*
(.203)
(.029)*
(,.001)*

P value in parentheses; * indicates P , .05.
COHIP indicates Child Oral Health Impact Profile; OQLQ, Orthognathic Quality of Life Questionnaire.

differences observed in multiple COHIP domains
(Social/Emotional Well-Being and Self-Image) and total
score between subjects and controls, the instrument
appeared effective at identifying OHRQoL concerns for
the subject population in this study. One potential
limitation of using the COHIP for this population was its
inability to identify physical concerns. The Functional
Well-Being domain score was not significantly different
between subjects and controls and physical concerns
are frequently cited as a reason for these patients
seeking treatment.
The OQLQ and COHIP each identified OHRQoL
concerns that were unique for some domains and
overlapping for others. The OQLQ was designed
specifically for those with dentofacial deformities and
the COHIP is a broader quality of life measure, though
the instruments contain some questions and domains
that are similarly worded. A question contained in the
OQLQ Facial Esthetics domain asked patients if they
are ‘‘self-conscious about the appearance of [their]
teeth’’ and a similar question in the COHIP Self-Image
domain asked if they are ‘‘confident because of [their]
teeth, mouth, or face.’’ On the other hand, the Oral
Function OQLQ domain showed a significant difference between subjects and controls while its analogous domain in the COHIP (Functional Well-Being) did
not. Though the domain names are similar, the
questions were different in nature. These differences
in the wording of the questions could explain disparate
results for the between-group comparisons for the two
instruments.

Table 4. Domain Correlation Matrix Values for Controlsa

COHIPCOHIPCOHIPCOHIPCOHIPCOHIPa
b

Oral Healthb
Functional Well-Being
Social/Emotional Well-Being
School Environment
Self-Image
Total

OQLQ Social
Aspectb

OQLQ Facial
Esthetics

0.252
0.169
0.553
0.014
0.070
0.385

0.261
0.209
0.559
0.007
0.475
0.494

(.171)
(.365)
(.001)*
(.939)
(.709)
(.033)*

(.157)
(.260)
(.001)*
(.970)
(.007)*
(.004)*

OQLQ Oral
Function
0.501
0.369
0.353
0.071
0.214
0.469

(.004)*
(.041)*
(.051)
(.706)
(.247)
(.008)*

OQLQ
Awareness
0.232
0.089
0.463
0.045
0.094
0.216

P value in parentheses; * indicates P , .05.
COHIP indicates Child Oral Health Impact Profile; OQLQ, Orthognathic Quality of Life Questionnaire.
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(0.210)
(0.636)
(0.009)*
(0.811)
(0.615)
(0.243)

OQLQ
Total
0.374
0.166
0.663
0.009
0.242
0.511

(0.038)*
(0.372)
(,.001)*
(0.962)
(0.189)
(0.003)*
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differences in the domains Facial Esthetics and Oral
Function between dentofacial subjects and controls
prior to treatment.18 However, many of the other studies
that employed the OQLQ analyzed changes in
subjects over time, did not use matched controls, and
looked at other populations.14,19–25
The mean age of subjects in the present study was
younger compared to other studies of OHRQoL in
patients with dentofacial deformities.18,19 Therefore, it is
possible that the OHRQoL outcomes in this study
population were unique based on this age difference. It
should also be noted that the gender distribution for
subjects and controls resulted in a 2:1 female to male
ratio and the results may be more reflective of the
OHRQoL state of females. This high prevalence of
female patients seeking treatment for dentofacial
deformities was consistent with some studies while
others have reported a more even gender distribution.14,19–25
The results suggested that the COHIP was effective
at detecting quality of life concerns in patients with
dentofacial deformities. The COHIP has been used to
measure OHRQoL in several populations of children
with dental, craniofacial, and chronic conditions.17, 26–31
The discrepancies in which domains proved significantly different in other studies compared to the current
study may reflect variability in OHRQoL concerns in
those populations compared to the current subjects.
No version of the COHIP (original or short-form) has
been administered to pediatric patients with dentofacial
deformities that were not due to cleft lip/palate, trauma,
or other congenital conditions. Given the significant
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CONCLUSIONS




The OQLQ and COHIP are effective at detecting
significant OHRQoL differences between pediatric
patients with dentofacial deformities and matched
controls.
Though there is some overlap in the results of the
COHIP and OQLQ, they also appear to identify
different OHRQoL concerns.

ACKNOWLEDGMENTS
We would like to recognize the financial support for this project
provided by the Delta Dental Foundation.

REFERENCES
1. Proffit WR, White RP, Sarver DM. Contemporary treatment
of dentofacial deformity. St Louis, MO: Mosby; 2003:200.

2. Proffit WR, Fields HW Jr, Moray LJ. Prevalence of
malocclusion and orthodontic treatment need in the United
States: estimates from the NHANES III survey. Int J Adult
Orthodon Orthognath Surgery. 1997;13:97–106.
3. Morris AL. Handicapping orthodontic conditions. Washington, DC: National Academy of Sciences; 1975.
4. Rumsey N, Harcourt D. Body image and disfigurement:
issues and interventions. Body Image. 2004;1:83–97.
5. Newell R, Marks I. Phobic nature of social difficulty in facially
disfigured people. Br J Psychiatry. 2000;176:177–181.
6. Kovalenko A, Slabkovskaya A, Drobysheva N, Persin L,
Drobyshev A, Maddalone M. The association between the
psychological status and the severity of facial deformity in
orthognathic patients. Angle Orthod. 2011;82:396–402.
7. Phillips C, Broder HL, Bennett ME. Dentofacial disharmony:
motivations for seeking treatment. Int J Adult Orthodon
Orthognath Surgery. 1997;12:7.
8. Rivera SM, Hatch JP, Dolce C, Bays RA, Van Sickels JE,
Rugh JD. Patients’ own reasons and patient-perceived
recommendations for orthognathic surgery. Am J Orthod
Dentofacial Orthop. 2000;118:134–140.
9. Group TW. The World Health Organization quality of life
assessment (WHOQOL): development and general psychometric properties. Soc Sci Med. 1998; 46:1569–1585.
10. Cella DF. Measuring quality of life in palliative care. Semin
Oncol. 1995;22:73–81.
11. Schipper H, Clinch JJ, Olweny CL. Quality of life studies:
definitions and conceptual issues. Qual Life Pharmacoecon
Clin Trials. 1996;2:11–23.
12. Peterson PE. Continuous improvement of Oral Health in the
21st century. The approach of the WHO global Oral health
programme. World Oral Health Rep. WHO;2003.
13. Cunningham SJ, Garratt AM, Hunt NP. Development of a
condition-specific quality of life measure for patients with
dentofacial deformity: I. Reliability of the instrument. Community Dent Oral Epidemiol. 2000;28:195–201.
14. Cunningham SJ, Garratt AM, Hunt NP. Development of a
condition-specific quality of life measure for patients with
dentofacial deformity: II. Validity and responsiveness testing.
Community Dent Oral Epidemiol. 2002; 30:81–90.
15. Broder HL, McGrath C, Cisneros GJ. Questionnaire development: face validity and item impact testing of the Child
Oral Health Impact Profile. Community Dent Oral Epidemiol.
2007;35:8–19.
16. Broder HL, Wilson-Genderson M. Reliability and convergent
and discriminant validity of the Child Oral Health Impact
Profile (COHIP Child’s version). Community Dent Oral
Epidemiol. 2007;35:20–31.
17. Broder HL, Wilson-Genderson M, Sischo L. Reliability and
validity testing for the Child Oral Health Impact ProfileReduced (COHIP-SF 19). J Public Health Dent. 2012;72:
302–312.
18. 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;36:488–492.
19. Lee S, McGrath C, Samman N. Impact of orthognathic
surgery on quality of life. J Oral Maxillofac Surg. 2008;66:
1194–1199.
20. Stirling J, Latchford G, Morris DO, Kindelan J, Spencer RJ,
Bekker HL. Elective orthognathic treatment decision making:
a survey of patient reasons and experiences. J Orthod.
2007;34:113–127.
Angle Orthodontist, Vol 91, No 3, 2021

Downloaded from http://meridian.allenpress.com/angle-orthodontist/article-pdf/91/3/371/2818851/i0003-3219-91-3-371.pdf by guest on 13 May 2021

For subjects, the COHIP domain Social/Emotional
Well-Being was significantly correlated with all OQLQ
domains, suggesting that this COHIP domain may
have identified OHRQoL issues that were more
specifically assessed in the OQLQ. In the control
group, this domain showed significant correlations with
all OQLQ domains except Oral Function. This may
indicate that the nature of the OHRQoL concerns of
controls were similar to, but less severe than the
concerns of subjects and that both subjects and
controls placed great emphasis on how their perceived
social stature affected their quality of life. On the basis
of the results of this study, COHIP can be used in a
population of pediatric patients that includes children
with facial skeletal mal-relationships to examine
HRQoL. The instrument will accurately reflect issues
of social and emotional well-being that are common to
all the children in the group. However, a ‘‘conditionspecific’’ instrument, like OQLQ will be necessary to
examine functional concerns of this group.
There were limitations of this study. Correlations,
while statistically significant, between the COHIP and
OQLQ domains and total scores, may not have been
robust enough to support ‘‘equivalence’’ in their results.
The investigator should be aware of this when
choosing one or the other to use in a study. The
sample size was relatively small and the number of
female subjects in the study was twice that of males,
thereby limiting the ability of the results to reflect the
OHRQoL concerns for males with dentofacial conditions. Finally, the study was cross-sectional in nature
and did not show how OHRQoL measures for these
subjects changed with treatment and time. Future
research is needed to follow patients with dentofacial
deformities longitudinally and compare their OHRQoL
with controls over treatment and time.

375

376

Angle Orthodontist, Vol 91, No 3, 2021

26. Calis EM, Geels LM, Prahl-Andersen B, Zentner, A. Oral
health-related quality of life and dental esthetics in Amsterdam schoolchildren. J Dent Child. 2009;76:130–135.
27. Geels LM, Kieffer JM, Hoogstraten J, Prahl-Andersen B.
Oral health-related quality of life of children with craniofacial
conditions. Cleft Palate Craniofac J. 2008;45:461–467.
28. Ralstrom EF. The Impact of Oral Health in Adolescent
Patients with Sickle Cell Disease [doctoral dissertation].
Columbus, Ohio: The Ohio State University; 2010.
29. Patrick JR, da Fonseca MA, Kaste LM, Fadavi S, Shah N,
Sroussi H. Oral Health-related quality of life in pediatric
patients with cystic fibrosis. Spec Care Dentist. 2016;36:
187–193.
30. Genderson MW, Sischo L, Markowitz K, Fine D, Broder HL.
An overview of children’s oral health-related quality of life
assessment: from scale development to measuring outcomes. Caries Res. 2013;47:13–21.
31. Ward JA, Vig KW, Firestone AR, Mercado A, Da Fonseca M,
Johnston W. Oral health–related quality of life in children
with orofacial clefts. Cleft Palate Craniofac J. 2013;50:174–
181.

Downloaded from http://meridian.allenpress.com/angle-orthodontist/article-pdf/91/3/371/2818851/i0003-3219-91-3-371.pdf by guest on 13 May 2021

21. Mayo KH, Vig KD, Vig PS, Kowalski CJ. Attitude variables of
dentofacial deformity patients: demographic characteristics
and associations. J Oral Maxillofac Surg. 1991;49:594–602.
22. Flanary CM, Barnwell GM, VanSickels JE, Littlefield JH,
Rugh AL. Impact of orthognathic surgery on normal and
abnormal personality dimensions: a 2-year follow-up study of
61 patients. Am J Orthod Dentofac Orthop. 1990;98:313–
322.
23. Phillips C, Bennett ME, Broder HL. Dentofacial disharmony:
psychological status of patients seeking treatment consultation. Angle Orthod. 1998;68:547–556.
24. Johnston C, Hunt O, Burden D, Stevenson M, Hepper P.
Self-perception of dentofacial attractiveness among patients
requiring orthognathic surgery. Angle Orthod. 2010;80:361–
366.
25. Al-Ahmad HT, Al-Sa’di WS, Al-Omari IK, Al-Bitar ZB.
Condition-specific quality of life in Jordanian patients with
dentofacial deformities: a comparison of generic and
disease-specific measures. Oral Surg, Oral Med, Oral
Pathol, Oral Radiol, and Endodontol. 2009;107:49–55.

CARLOTTO, SHANKER, BECK, FIRESTONE

