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Effect of incisor position on the self-perceived psychosocial impacts of

malocclusion among Chinese young adults

Xia Dahonga; Cheng Xiangrongb; Liu Yingc; Liang Yusongd; Guo Yinge; Sun Yanf

ABSTRACT
Objective: To evaluate the impact of the incisor position on the self-perceived psychosocial
impacts of malocclusion among Chinese young adults.
Materials and Methods: This cross-sectional study included a convenience sample of 17.1- to
22.3-year-old young adults (n 5 1005). The five groups represented were normal occlusion as well
as incisor Class I, Class II/1, Class II/2, and Class III malocclusion. For clinical assessment, the
incisor relationship was evaluated according to the British Standards Institute Incisor Classification,
and the self-perception of dental esthetics was assessed using the Psychosocial Impact of Dental
Aesthetics Questionnaire (PIDAQ). Statistical analysis involved the analysis of variance and Tukey
multiple-comparison post hoc tests.
Results: Psychosocial impacts were different among the five groups for the four PIDAQ domains (P ,

.001 for all four domains). Statistically significant differences were found between the four malocclusion
groups and the normal occlusion group in all four domains (P , .001 for all four domains). Furthermore,
statistically significant differences were found between four malocclusion groups.
Conclusions: All four malocclusion groups had more severe psychosocial impacts than the
normal occlusion group in the four PIDAQ domains. Statistically significant differences were also
found between the four malocclusion groups; these malocclusion groups ranked by score, highest
to lowest, were Class III, Class II/1, Class II/2, and Class I. (Angle Orthod. 2013;83:617–622.)
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INTRODUCTION

Although orthodontists traditionally consider oral
health and function as the main goals of treatment,1,2

social and psychological effects are the key motives
for patients to seek orthodontic treatment.3–5 Recently,
oral health-related quality of life (OHRQoL) measures
with respect to malocclusion have been studied to
measure orthodontic treatment need and outcome.6–13

A previous study indicated malocclusions may contrib-
ute to mental health problems, and some patients even
needed psychological counseling,14 so it is necessary
to understand the relationship between psychosocial
impacts and malocclusion in young adults.

In the last few years, several measures have been
developed or adapted to measure OHRQoL in regard to
malocclusion, including condition-specific oral impacts
on daily performances (CS-OIDP),15 oral health impacts
profile (OHIP),16,17 14-items short-form oral health
impact (OHIP-14),18 the child perception questionnaire
(CPQ11-14),19–21 and Rosenberg’s self-esteem
scale.11,22,23 Only a few of these measures have been
specifically developed for malocclusion. The Psycho-
social Impact of Dental Aesthetics Questionnaire
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(PIDAQ),24 which was designed specifically for ortho-
dontics, is a self-rating instrument that was used to
assess the psychosocial impacts of dental esthetics in
young adults. Previous studies have confirmed its
validity in different countries with different languag-
es.25–27

On the other hand, the method by which malocclu-
sion is defined is important in studies evaluating
OHRQoL with respect to malocclusion. Although
previous studies frequently used the Dental Aesthetic
Index (DAI)9–11,21,25 and Index of Orthodontic Treatment
Need (IOTN)8,23,24,28–30 to define malocclusion, Angle’s
Classification is most widely used to define malocclu-
sion clinically. The Incisor Classification, which is
another important malocclusion classification based
on incisor-occlusion relationship, was developed to
overcome some of the disadvantages of Angle’s
Classification.31 Few studies have used Angle’s Clas-
sification or the Incisor Classification to evaluate
OHRQoL in regard to malocclusions.28 However, most
patients who seek orthodontic treatment are presum-
ably more concerned about their anterior segments of
teeth than their posterior segments. Therefore, the aim
of the present study was to evaluate the relationship
between psychosocial impacts measured by PIDAQ
and malocclusion classified by the Incisor Classifica-
tion in a group of Chinese young adults.

MATERIALS AND METHODS

A total of all 8792 first-year students (17.1 to
22.3 years old, mean 17.9 6 2.5 years, 5099 men
and 3693 women) of Wuhan Textile University
attended a general health and an oral health exami-
nation program in 2011. Malocclusions were examined
and recorded using the Incisor Classification by one of
the authors, Dr Xia.Reference needed-ED The incisor relation-
ship was classified according to the British Standard
Institute.31

To ascertain intraexaminer reliability in the use of the
Incisor Classification, 40 students were reexamined
after a period of 2 weeks by the same examiner. The
results were tested using Wilcoxon signed-rank test.
There was no statistically significant difference be-
tween the measurements for reliability (P 5 .521). The
computed intrarater correlation coefficient for repeated
measurements was 0.96 (P , .001), which indicated
high reliability.

In all, 1404 subjects (16.0%) had individual normal
occlusion, 3892 (44.3%) had Class I malocclusion,
2179 (24.8%) had Class II division 1 (Class II/1)
malocclusion, 215 (2.4%) had Class II division 2 (Class
II/2) malocclusion, and 1102 (12.5%) had Class III
malocclusion. Among these, the students excluded
from our study were those who (1) had majored in Art

Professional, (2) had cleft lip and/or cleft palate, (3)
had severe caries and/or periodontal diseases, (4) had
undergone previous orthodontic treatment or were
currently undergoing orthodontic treatment, or (5)
refused to answer the questionnaire.

After these exclusions, the smallest group size
included 201 students (Class II/2); hence, a method
similar to Bernabé et al.30 was used to standardize the
sample size to 201 for the other groups as well, which
was done by simple randomization. Total sample size
was composed of 1005 individuals.

The study was approved by the Ethics Institutional
Review Board of Wuhan University, and each partic-
ipant provided written informed consent. If participants
were under 18 years old, informed consents were
signed by their parents.

Self-Reported Questionnaire

The PIDAQ,24 which was developed in English, has
four domains: dental self-confidence (DS, 6 items),
social impact (SI, 8 items), psychological impact (PI, 6
items), and aesthetic concern (AC, 3 items). Some
studies had translated and culturally adapted the
original English version into other language such as
Portuguese25 and Chinese.26 Although there is a
validated Chinese version of PIDAQ,26 our version of
Chinese PIDAQ was developed independently. Briefly,
according to the procedure proposed by the Interna-
tional Quality of Life Assessment,33 a pilot study similar
to that of Sardenberg et al.25 was used to translate, back
translate, and culturally adapt the original English
version into Chinese. Its validity and reliability were
tested on a sample of 296 young adults (161 males and
135 females, age 19.1 to 24.2 years) that were recruited
from Wuhan Textile University, Wuhan, China. Statis-
tics showed that Cronbach a was .94 for DS, .81 for SI,
.79 for PI, and .71 for AC. Intra Class Correlation
Coefficient was .90 for DS, .97 for SI , .97 for PI, and .96
for AC. The results indicated that our Chinese version of
PIDAQ had satisfactory reliability and validity.

In the present study, the items in DS were scored in
a reversed manner to produce a consistent measure of
impacts to ensure the same direction of scoring for all
questionnaire items.

Statistical Analysis

Statistical analyses were performed using the SPSS
software package (SPSS for Windows, version 17.0;
SPSS Inc, Chicago, Ill). One-way analysis of variance
was used for the comparisons among the groups, and
Tukey multiple comparison post hoc test was used for
subgroup comparisons. The results were evaluated
within a 95% confidence interval. The statistical
significance level was established at P , .05.

618 DAHONG, XIANGRONG, YING, YUSONG, YING, YAN

Angle Orthodontist, Vol 83, No 4, 2013

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-14 via free access



RESULTS

One-way analysis of variance revealed statistically
significant intragroup differences in all four domains
(Table 1; P , .001 for DS, SI, PI, and AC).

Statistically significant differences were found be-
tween all four malocclusion groups and the normal
occlusion group in all four domains (Table 2; P , .001
for DS, SI, PI, and AC). Generally, the four malocclusion
groups ranked by scores in order from highest to lowest
were Class III, Class II/1, Class II/2, and Class I.

The Class III group reported the highest psychoso-
cial impacts among all five groups in all four domains,
and the Class II/1 group reported the second highest
impacts. However, no statistically significant differenc-
es were found between those two groups in the four
domains except for AC (Table 2; P 5 .943 for DS, P 5

.681 for SI, P 5 .706 for PI, and P 5 .026 for AC). The
Class III group had more severe psychosocial impacts
than the Class I group (Table 2; P , .001 for DS, P ,

.001 for SI, P , .001 for PI, and P , .001 for AC) and
the Class II/2 group (Table 2; P 5 .003 for DS, P ,

.001 for SI, P 5 .006 for PI, and P , .001 for AC) in all
four domains. The Class II/1 malocclusion group had
more severe psychosocial impacts than the Class I
malocclusion group (Table 2; P , .001 for DS, P 5

.002 for SI, P 5 .003 for PI, and P 5 .004 for AC) and
the Class II/2 group (Table 2; P 5 .024 for DS, P 5

.046 for SI, P 5 .195 for PI, and P 5 .036 for AC) in all
four domains. The Class II/2 group was mildly more
severe than the Class I group in any of the four
domains (Table 2; P 5 .638 for DS, P 5 .877 for SI,
P 5 .596 for PI, and P 5 .937 for AC).

DISCUSSION

The subjects of the present study included a young
university student group, which was similar to the
original instrument.24 We excluded subjects who had
undergone orthodontic treatment previously or were
currently undergoing such treatment. Furthermore,
subjects with severe caries and/or periodontal diseas-
es, subjects with cleft lip and/or cleft palate, and
subjects who had majored in Arts Professional were
excluded in order to reduce possible interference.

Our results indicated that the psychosocial impacts
on subjects in all four malocclusion groups were
statistically significantly different from those with
normal occlusion. This indicated that psychosocial
impacts related to malocclusion occur irrespective of
the type of malocclusion, and this finding is consistent
with those of previous studies.8,14,21,30,33 Furthermore,
the results of the present study demonstrate that
PIDAQ is a sensitive index for measuring psychosocial
impacts on patients with malocclusion. Similarly, de
Paula et al.33 found that 98.3% of subjects showed

Table 1. Descriptive Results of the Inquiry and Statistics of One-Way Analysis of Variancea

Mean 6 SD 95% CI Lower 95% CI Upper Min Max F P

Dental self-confidence 63.405 ,.001*

Normal occlusion 9.99 6 2.97 9.58 10.40 6.00 17.00

Class I 13.37 6 4.51 12.74 14.00 6.00 22.00

Class II, division 1 15.01 6 3.58 14.51 15.50 6.00 22.00

Class II, division 2 13.89 6 3.94 13.34 14.43 6.00 21.00

Class III 15.23 6 3.59 14.73 15.73 5.00 22.00

Social impacts 100.742 ,.001*

Normal occlusion 0.99 6 1.09 0.83 1.14 0.00 4.00

Class I 4.46 6 3.53 3.97 4.95 1.00 13.00

Class II, division 1 5.47 6 2.82 5.08 5.86 1.00 19.00

Class II, division 2 4.72 6 2.94 4.31 5.14 0.00 15.00

Class III 5.83 6 2.63 5.46 6.19 2.00 18.00

Psychological impacts 76.697 ,.001*

Normal occlusion 0.90 6 0.92 0.77 1.02 0.00 3.00

Class I 3.36 6 2.52 3.01 3.71 0.00 10.00

Class II, division 1 4.19 6 2.20 3.88 4.49 0.00 11.00

Class II, division 2 3.69 6 3.02 3.27 4.11 0.00 12.00

Class III 4.48 6 2.34 4.16 4.81 1.00 11.00

Aesthetic concern 72.399 ,.001*

Normal occlusion 0.72 6 1.17 0.55 0.88 0.00 4.00

Class I 2.40 6 1.94 2.13 2.67 0.00 7.00

Class II, division 1 3.03 6 1.74 3.19 3.67 0.00 9.00

Class II, division 2 2.52 6 1.99 2.43 3.04 0.00 8.00

Class III 3.56 6 1.94 3.29 3.83 0.00 9.00

a SD indicates standard deviation; CI, confidence interval.

* indicates statistically significant.
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some level of psychosocial impact from dental
esthetics when PIDAQ was used.

An important finding in the present study was that the
psychosocial impacts of Class III and Class II/1 patients
were similar and more severe than those of Class I and
Class II/2 patients. This suggests that the anterior-
posterior relationship of the upper and lower teeth is
conspicuous and is very important to patients. In other
words, the overjet in Class III and Class II/1 is different
from that in Class I and Class II/2 patients. The overjet
increases in Class II/1 and decreases or reverses in
Class III patients, which might induce a protrusion or
retrusion profile. These traits, which can be perceived
easily by patients, can further influence the psychology
of patients. Previous studies34,35 indicate that the overjet
is one of the most important traits and might affect the
self-dental perception of patients greatly.

In addition, the psychosocial impacts of Class III
were more severe than those of Class II/1, although
few statistically significant differences were observed
between these two groups. This indicated that Class III
malocclusion might induce considerably severe psy-
chosocial impacts on patients. Burden et al.14 investi-
gated an orthognathic patients group; results indicated
that worse mean scores of the psychological measures
were found in the skeletal II patients than skeletal III
patients. Their results were different from ours. There
were three possible reasons for this. (1) Patients of
their study group had severe malocclusions, which
needed orthognathic treatment, but most individuals of
our study group were with mild to moderate malocclu-
sion. The individuals in the Class II/1 group who might
need orthognathic treatment had a less severe
malocclusion than those in the Class III group in our
study (a judgment by experience, no radiography used

in present study), in other words, the severity of
deformity of those two groups was different. (2) Class
III malocclusion might be less acceptable than Class II
/1 in Chinese people. (3) In the present study, the
Class II group was divided into Class II/1 and Class II/2
groups. It found that psychosocial impacts were higher
in the Class II/1 group, which indicated that the self-
perceived psychosocial impacts of patients were
different based on those two Class II subdivisions.
But in the study of Burden et al.,14 Class II/2 patients
were not differentiated from Class II/1 patients, which
might reduce the scores of the latter.

Psychosocial impacts of the Class II/2 group were
mildly more severe than those of the Class I group, but
there were no significant differences between those
two groups. The reason is not clear. A previous study
indicated that anterior teeth display during smiling
might inflect psychosocial impacts measured by
PIDAQ,27 too. Excess upper anterior teeth display or
gingival display is usually a symptom of Class II/2
patients, but not for Class I and other groups, which
may be a possible reason for the increased psycho-
social impacts of the Class II/2 group.

It should be noted that scores in every PIDAQ
domain showed a wide range in each type of
malocclusion, which means that the severity of
malocclusion and other factors might influence the
self-perception of dental appearance in patients.
Although some studies found that psychosocial im-
pacts increased while the severity of malocclusion
increased,8,22,29,33 clinical experience and other studies
indicated that some patients had severe psychosocial
impacts even because of mild malocclusion.36 There-
fore, the different impacts of the different types of
malocclusion in the present study should be regarded

a CI indicates confidence interval.

* indicates statistically significant.

Table 2. Tukey’s Multiple Comparison Post Hoc Tests for Subgroup Comparisons

Dental Self-Confidence Social Impacts

Mean

Difference

95% CI

Lower

95% CI

Upper P

Mean

Difference

95% CI

Lower

95% CI

Upper P

Normal occlusion vs

Class I 23.37 24.39 22.35 ,.001 23.47- 24.22 22.73 ,.001

Class II, Division 1 25.01 26.03 23.99 ,.001 24.49 25.23 23.74 ,.001

Class II, Division 2 23.89 24.91 22.87 ,.001 23.74 24.48 22.99 ,.001

Class III 25.24 26.26 24.22 ,.001 24.85 25.58 24.10 ,.001

Class I vs

Class II, Division 1 21.63 22.66 20.62 ,.001 21.01 21.75 20.27 0.002

Class II, Division 2 20.52 21.54 0.50 0.638 20.26 21.00 0.28 0.877

Class III 21.87 22.89 20.84 ,.001 21.37 22.11 20.62 ,.001

Class II Division 1 vs

Class II Division 2 1.12 0.10 2.14 0.024 0.75 0.01 1.49 0.046

Class III 20.23 21.25 0.79 0.943 20.36 21.10 0.39 0.681

Class II Division 2 vs

Class III 21.35 22.37 20.33 0.003 21.11 21.85 20.37 ,.001
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as a generic condition. The psychosocial impacts of
patients should be treated individually in the clinic.

Furthermore, effects of socioeconomic status were
not studied because this information about patients
was not collected. The original author of PIDAQ did not
find any differences between men and women with the
application of PIDAQ. Hence, the differences between
men and women were not evaluated in this study.

CONCLUSIONS

N All four groups of subjects with malocclusion had
more severe psychosocial impacts than those with
normal occlusion in the four PIDAQ domains.

N Statistically significant differences were observed
among the four malocclusion groups. Generally, the
four malocclusion groups ranked by scores in order
from highest to lowest were Class III, Class II/1,
Class II/2, and Class I.
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