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An evaluation of self-esteem and quality of life in orthodontic patients:

Effects of crowding and protrusion

Min-Ho Junga

ABSTRACT
Objective: To evaluate the effect of dental crowding and lip protrusion on self-esteem and quality
of life (QOL) in female orthodontic patients with Class I malocclusion.
Materials and Methods: The study sample consisted of 201 patients (mean age 22.6 6 3.0 years)
who sought orthodontic treatment. All the patients were evaluated before treatment in terms of their
degree of dental crowding and lip protrusion. Rosenberg’s Self-Esteem Scale and the Orthognathic
Quality of Life Questionnaire (OQLQ) were used to determine self-esteem and QOL and to
evaluate whether these values were related to malocclusion severity.
Results: The results indicated that severe crowding and severe protrusion can result in lower self-
esteem and poorer QOL (P , .05) than mild crowding and protrusion in Class I malocclusion. In
the oral function component of the OQLQ, the severity of protrusion did not have significant
effect.
Conclusions: In Class I malocclusion, patients with mild crowding or protrusion had significantly
better self-esteem and QOL scores than severe crowding or protrusion patients. (Angle Orthod.
2015;85:812–819.)
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INTRODUCTION

Recently there has been increasing recognition of
the effect of dentofacial problems on social and
psychological well-being.1,2 This has resulted in a
greater clinical focus on improving quality of life
(QOL) and other psychological measures in cases of
dental conditions that are not life threatening, and thus
the psychological aspects of malocclusion and ortho-
dontic treatment have become a popular topic in
modern orthodontics.3,4

Malocclusion represents only one dimension of the
complex nature of oral health. However, malocclusion
can affect self-satisfaction, and as a result, impair
psychological and social functioning.2 Evidence has

suggested that malocclusion can be associated with
self-esteem (SE)5 and QOL issues.6

There have been inconsistencies between the
severity of malocclusion and the reported QOL or
patients’ perception of their occlusion.7 Patient con-
cerns regarding malocclusion are frequently different
from those of the orthodontist; patients typically have
high levels of concern for noticeable problems such as
dental crowding, overjet, or lip profile, but are tolerant
of less noticeable malocclusion such as Class II or
Class III molar relationship.8 In other words, many
malocclusion patients consider esthetic impairment
very important. Therefore, to evaluate the psycholog-
ical impact of malocclusion, measures of impact need
to be focused on esthetic problems.

The severity of esthetic impairment varies among
orthodontic patients, and we can assume that the
psychological impact of malocclusion can also vary
among malocclusion patients. The objective of this
study was to evaluate whether there is any difference
in SE and QOL using Rosenberg’s Self-Esteem Scale
(RSE)9 and the Orthognathic Quality of Life Question-
naire (OQLQ)10 in crowding and protrusion patients
with differing severity. I chose the OQLQ for QOL
measurement because it focuses more on esthetic
impairment than do other QOL measures such as the
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Oral Health Impact Profile (OHIP)11 and the Oral
Health-Related Quality of Life (OHRQoL).12

MATERIALS AND METHODS

The study group was chosen among female
orthodontic patients at the Department of Orthodon-
tics, Seoul National University Dental Hospital, Korea.
To be included in the study group, the patients had to
satisfy all of the following criteria: (1) age between 18
and 30 years; (2) no craniofacial anomalies, including
cleft lip and/or palate; (3) Class I molar relationship
without spacing or noticeable facial asymmetry; (4)
normal overbite and overjet (0 mm # 4 mm); (5) no
missing or impacted teeth except third molars; (6) no
reported medical problem or temporomandibular joint
pain; (7) no orthodontic treatment experience; (8) no
untreated caries or periodontal disease. The patients
were enrolled over an 18-month period.

Sample size was calculated with the data from a
previous study13 using the Sample Size Determination
Program Ver. 2.0.1 (Seoul National University Dental
Hospital, Seoul, Korea) with a 5 0.05 and a power of
90%. A sample size of 27 in each group was required
to detect a significant difference.

Each patient signed a consent form and agreed to
participate in the study. The Seoul National University
Dental Hospital Institutional Review Board approved
all the study procedures. After a brief explanation
about the questionnaire, each participant completed
the RSE and OQLQ during a clinical examination
before orthodontic treatment.

The RSE is a Likert scale in which a positive or a
negative response is weighed with a four-point scale,
ranging from ‘‘strongly agree’’ to ‘‘strongly disagree,’’
and consists of 10 questions (Figure 1). The RSE was
between 10 and 40, and a higher RSE score indicates
greater SE. This scale has been used for both the
general population14 and orthodontic patients.5,15

The OQLQ was originally developed to assess QOL
in dentofacial deformity patients.10,16 It consists of 22
questions that measure four principal components
(social aspects, facial esthetics, function, and aware-
ness of facial deformity) using a four-point scale
according to how much the issue covered by a particular
statement bothers the respondent (Figure 2). OQLQ
dimensions are scored so that lower scores indicate
better QOL, and the scores range between 0 and 88.
This scale has been used to evaluate orthognathic
surgery patients in several countries.17,18

Protrusive lip profile and maxillary anterior crowding
are easily noticeable features, and are common
reasons for seeking orthodontic treatment.19,20 Thus,
the psychological influences of these two conditions
were evaluated in female orthodontic patients. The

study sample was divided into four groups. If the sum
of upper and lower lip protrusion to the E-line was 4 mm
or more, and the irregularity index (II) of the maxillary
anterior teeth was less than 5 mm, the subject was
placed in the protrusion group (PG). If the exhibited
score was higher than 8 mm on the II without lip
protrusion, the subject was placed in the crowding
group (CG). If the II was less than 5 mm and the sum
of upper and lower lip protrusion was less than 4 mm,
the subject was placed in the minor malocclusion
group (MMG). Subjects who showed both maxillary
anterior crowding and lip protrusion were classified as
belonging to the crowding and protrusion group (CPG).
Detailed group descriptions are given in Table 1.

To assess test-retest reliability, 20 consecutively
selected patients were asked to complete an identical
questionnaire 3 to 4 weeks after the first questionnaire.
This time interval was selected because these patients
had not started treatment by the time of the second
survey and it was long enough to expect that they
would forget their previous answers.

All sets of cephalograms were traced at the same
time by one investigator, and cephalometric values
were calculated with the V-ceph Program (Cybermed,
Seoul, Korea). Before data analysis, 15 randomly
selected cephalograms were retraced and measured
twice, 4 weeks apart, and the measurement error was
calculated using Dahlberg’s formula.21 The error ranged
between 0.1 mm and 0.8 mm for linear measurements
and between 0.1u and 0.9u for angular measurements.

Statistical analysis was conducted using SPSS
(version 17.0, SPSS, Chicago, Ill). The results of the
Shapiro-Wilk test confirmed that all the variables
followed a normal distribution. The RSE and OQLQ
measurements of each group were compared using 1-
way ANOVA and Scheffe’s multiple comparison. The
level of significance for all tests was set at a 5 0.05.

RESULTS

Sample Characteristics

A total of 2046 patients were screened. Among the
211 patients who met the inclusion criteria, 6 patients
failed to complete the questionnaire and 4 of them
declined to participate. Finally, 201 patients were
included in the study. The mean age of these patients
was 22.6 years, and there was no significant difference
in age between the groups (Table 2).

There was no significant difference in the II between
the MMG and PG, or between the CG and CPG
(Table 3). While the amount of lip protrusion was
greater in the PG and CPG than in the MMG and CG,
maxillary incisor inclination was not significantly
different in these groups. There was no significant
difference in the distance, lip protrusion to the esthetic
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line, between the PG and CPG, as well as between the
MMG and CG. Facial height ratio was smaller, ANB
was greater, and the chin position was more retrusive
in the PG and CPG than in the MMG. The CPG
showed more of a vertical skeletal pattern than did the
MMG or CG.

Comparison of RSE and OQLQ Values

The test-retest analysis was performed by compar-
ing the two sets of scores using the intraclass

correlation analysis. Correlation coefficients of each
principal component, RSE, and OQLQ are shown in
Table 4. The intraclass correlation coefficient was
between 0.863–0.974 and all the measurements were
significantly correlated between the initial and retest
questionnaire.

There was no significant difference in the level of
self-esteem between the CG, PG, and CPG (Table 5);
only the MMG exhibited higher RSE.

The OQLQ score was lower (better QOL) in the
MMG and higher in the CPG. Scores in social aspects

Figure 1. Rosenberg’s Self-Esteem Scale (RSE).9
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Figure 2. Orthognathic Quality of Life Questionnaire (OQLQ).10
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were not significantly different between CG, PG, and
CPG. In the esthetic component, the CPG showed a
greater effect in QOL, while the MMG showed the
lowest score. In the oral function component, the PG
had a score similar to that of the MMG. On the other
hand, the CG and CPG had higher scores than did the
MMG or PG in the oral function component. In the
awareness component, only the CPG exhibited a lower
QOL.

DISCUSSION

Sample Selection

The smile has been reported to be the secondmost
important facial characteristic associated with physical
attractiveness,22 and previous research suggests that
malocclusion might negatively affect self-satisfaction
and impair social functioning.2,23 However, because
there are many other factors that can influence
psychological aspects, including characteristics of the
hair, skin, eyes, body shape, and socioeconomic

status, the psychological impact of a single factor
can be limited. For that reason, only one-third of
malocclusion patients having an Index of Orthodontic
Treatment Need (IOTN) of grade 4 or 5 showed a
significantly impacted QOL.24 I assumed that the
severe and easily noticeable features of malocclusion
would have significant psychosocial effect, and the
results of this study supported my hypothesis.

The characteristics of malocclusion patients vary
widely and, because of increased knowledge about
orthodontic treatment and esthetic concerns, even
some patients having a very mild malocclusion seek
orthodontic treatment. In this study, we tried to
evaluate the psychological impact of crowding and
protrusion using mild and severe crowding or protru-
sion patients. Because malocclusion patients seeking
orthodontic treatment may have lower QOL than those
who do not,6 orthodontic patients rather than normal
occlusion subjects were used as a control group.

Patients whose sum of upper and lower lip protru-
sion exceeded 4 mm were designated as the PG. This

Figure 2. Continued.

Table 1. Characteristics of Each Group

Group Definition

MMG Maxillary anterior (canine-to-canine) irregularity index , 5 mm. Sum of upper and lower lip protrusion to E-line , 4 mm

CG Maxillary anterior (canine-to-canine) irregularity index . 8 mm. Sum of upper and lower lip protrusion to E-line , 4 mm

PG Maxillary anterior (canine-to-canine) irregularity index , 5 mm. Sum of upper and lower lip protrusion to E-line $ 4 mm

CPG Maxillary anterior (canine-to-canine) crowding . 8 mm. Sum of upper and lower lip protrusion to E-line $ 4 mm
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is because the average measurement of lip protrusion
to Ricketts’ E-line in Korean adult females is 20.86 6

2.15 mm (upper) and 0.56 6 2.30 mm (lower).25

Therefore, lip protrusion greater than 4 mm represents
a value that is similar to or greater than one standard
deviation.

The United States Public Health Service determined
the standard of crowding as being greater than 6 on
the II. Between the ages of 12 years and 17 years,
32.5% of adolescents demonstrated values of greater
than 6.26 This percentage seems to be too high to
evaluate the psychological influence of crowding. In
this study, an II score greater than 8 of the maxillary
arch was chosen as the standard for the CG and CPG.
To observe the impact more clearly, we excluded
patients with moderate crowding (II: 5 mm # 8 mm).
Most CG and CPG patients had a crossbite of the
maxillary lateral incisors or a high canine, which are
easily detected by a layperson.

Previous research showed sex-based differences on
the RSE5,27 and the oral health–related QOL.6,28,29 There
also can be differences based on the age of the study
population.5,13,30 To minimize the influence of sex and
age, only adult females under 30 years of age were
included. In addition, Angle Class I malocclusion
patients without noticeable asymmetry were used to
minimize the influence of various skeletal malocclusions.

RSE and OQLQ Values

The RSE value of this study was similar to the result
of the previous study on female university students.13

The OQLQ measurement of CPG was 39.7, similar to
the OQLQ value of orthognathic surgery patients
(37.63–42.53).17,31,32 Therefore, it can be assumed that
severe crowding and protrusion have a great impact on
QOL, as does a dentofacial deformity requiring
orthognathic surgery.

The OQLQ score of the MMG (20.9) was similar to
that of the nonsurgical control group of a previous
study (21.37),32 which suggests that mild occlusal
problems would have only a mild effect on QOL.
Another interesting finding of this study was that in the
PG, there was no significant impact on the ‘‘oral
function’’ component. Such a result is reasonable, as
the PG had only minor crowding; their major problem
was lip protrusion. Previous studies showed that, in the
jaw deformity patients without occlusal problem did not
have significant impact in oral function component of
OQLQ and OQLQ value of these patients (26.34) was
similar to the value of PG in this study (27.8). Even in
the patients without functional problems, malocclusion
can influence the QOL to a certain degree by esthetic
impairment.

Table 2. Comparison of Age in Each Groupa

Age

Group n Mean (y) SD

MMG 52 22.3 6 2.8

CG 49 22.4 6 2.9

PG 56 23.5 6 3.4

CPG 44 22.2 6 2.8

a No significant differences between groups in one-way analysis of

variance.

Table 3. Mean and Standard Deviation in the Measurements of Each Group

Group

Measurement MMG CG PG CPG

II 2.6 6 1.4 11.7 6 4.5 2.5 6 1.6 10.2 6 2.7

UL to EL 21.1 6 1.7 21.0 6 1.7 2.5 6 1.6 3.2 6 1.9

LL to EL 0.8 6 1.8 0.9 6 2.0 5.0 6 1.6 5.6 6 2.0

Björk sum 395.1 6 5.5 395.3 6 16.6 399.9 6 6.0 401.8 6 7.4

Facial ht ratio 65.5 6 4.6 64.0 6 4.9 62.3 6 4.6 61.7 6 8.2

ANB 2.6 6 2.4 3.3 6 2.4 4.5 6 2.1 5.0 6 2.5

A to N-perp 0.8 6 3.7 0.4 6 3.3 1.8 6 3.3 1.8 6 3.3

Pog to N-perp 23.2 6 5.7 25.9 6 7.0 27.2 6 7.6 28.0 6 7.9

U1 to FH 117.6 6 8.1 114.3 6 16.7 117.8 6 7.2 117.4 6 7.6

U1 to SN 108.4 6 7.9 107.0 6 7.6 107.8 6 7.0 109.6 6 7.0

L1 to A-Pog 5.4 6 2.5 5.2 6 2.7 6.9 6 3.0 7.0 6 2.6

IMPA 95.9 6 6.8 94.9 6 7.1 97.7 6 6.8 98.6 6 6.6

Interincisal angle 120.6 6 9.2 120.7 6 9.4 114.7 6 8.0 107.9 6 14.7

Nasolabial angle 102.4 6 13.2 100.6 6 10.6 100.3 6 14.5 100.0 6 11.0

Table 4. Reliability Test; Intraclass Correlation Coefficient (ICC)

in Test-Retesta

Questionnaire Component ICC (95% Confidence Interval)

RSE 0.863 (0.654–0.946)

Social aspects 0.974 (0.935–0.990)

Facial esthetics 0.961 (0.900–0.984)

Function 0.930 (0.822–0.972)

Awareness 0.877 (0.690–0.951)

OQLQ 0.968 (0.918–0.987)

a RSE indicates Rosenberg’s Self-Esteem Scale; OQLQ, Orthog-

nathic Quality Of Life Questionnaire.
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The CG experienced slightly greater QOL impair-
ment than did the PG, and the CPG showed the
greatest impairment of QOL. Because the CG and
CPG contend with not only the esthetic problems but
amount of QOL impairment in CPG seems to be
greater than that caused by the malocclusion without
significant functional problems like MMG and PG.

The desire for esthetic improvement is an important
motivating factor in seeking orthodontic treatment. Most
oral health measures are difficult to apply in some
orthodontic patients because many of their complaints
are asymptomatic and esthetic in nature.33 For example,
the OHIP questionnaire examines mainly ‘‘physical
health’’–related problems such as functional limitation,
physical pain, and physical disability.11 Previous re-
search using the OHIP reported that some of the
questions did not show significant improvement by
orthodontic treatment34 or significant difference between
the orthodontically treated group and the untreated
group.28 In our specialty, we need more condition-
specific measures that focus on esthetic impairment.

In previous research on an adolescent population,
protrusion was a less noticeable feature than anterior
crowding, and the RSE was not lower in the protrusion
group.5 My results indicated that in adult female
orthodontic patients, both lip protrusion and anterior
crowding led to a lower RSE and OQLQ. This was
similar to the results found in a previous study using
female Asian university students.13 The esthetic
concerns of adult females seem to be greater than
those of adolescent females. Among Asians, the
percentage of patients whose chief complaint is lip
fullness or protrusion is greater in adult patients than in
adolescent patients.35

The OQLQ was originally developed to assess QOL
in dentofacial deformity patients, but it is not necessary
to limit its indication to surgical cases. Previous
research has shown that patients with a prominent
zygoma or square face—but no significant functional
occlusal problem—who want to undergo zygomatic
osteotomy or mandibular angle ostectomy do not have
significant QOL impairment.17 As this study has shown,

the OQLQ seems to be suitable for evaluating the
psychological effects of malocclusion that causes
esthetic problems. Future studies need to address
differences in OQLQ of diverse malocclusions and
changes in the OQLQ after orthodontic treatment.

CONCLUSION

N In this psychological assessment of adult female
orthodontic patients, I found that patients with severe
anterior crowding and/or severely protrusive lip
profile may have lower SE and QOL than those with
minor crowding and/or protrusion.
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