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ABSTRACT
Objective: To assess the impact of malocclusion on the quality of life.
Materials and Methods: This cross-sectional study involved 150 subjects attending the Primary
Care Unit with no history of orthodontic treatment. The Dental Aesthetic Index (DAI) with 10
occlusal characteristics were measured on study models. Oral health-related quality of life
(OHRQoL) was assessed with the Malaysian version of the Oral Health Impact Profile
questionnaire (OHIP-14). The Spearman rank-order correlation coefficient was used to evaluate
the relationship between the malocclusion and quality of life.
Results: Significantly weak correlations (r 5 .176) were found between the DAI and the OHRQoL.
Females and the younger age group (12–19 years) tended to score higher on the OHIP-14 than
their counterparts. For males, domain 3 (psychological discomfort; r 5 .462), domain 4 (physical
disability; r 5 .312), domain 7 (handicap; r 5 .309), and overall score (r 5 .289) were weak
correlates but significant to the DAI compared with females. The older age group showed
a significant weak correlation in domain 3 (psychological discomfort; r 5 .268) and domain 7
(handicap; r 5 .238), whereas the younger age group showed no correlation with any domain.
Conclusions: The DAI score does not predict the effect of malocclusion on the OHRQoL. (Angle
Orthod. 2016;86:337–342.)
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INTRODUCTION

There are many objective indexes to measure oral
health. These indexes can determine how much
a person’s oral health deviates from the ideal or
normal condition; therefore, appropriate treatment can
be provided. In malocclusion, physical deviation from
the ideal occlusion, there is a high degree of sub-
jectivity with a variety of perceptions of orthodontic
treatment need among the population.1

The Index of Orthodontic Treatment Need (IOTN) is
becoming the most commonly used index in orthodon-
tic practice. Meanwhile, the Dental Aesthetic Index
(DAI)—an alternative form of index—combines the
clinical and aesthetic aspects of occlusion that in-
directly assess the relative social acceptability of
dental appearance.2 The DAI has been proven to be
reliable, simple, valid, and user-friendly.3,4 Further-
more, it can be used and adapted globally and cross-
culturally without any modification.5–7 Unlike the IOTN,
the DAI eliminates the need of a separate instrument
to assess the aesthetic component.

Silvola et al.8 discussed the impact of oral health on
a person’s well-being from the functional, social, and
psychological aspects. Although the DAI indicates the
relative social acceptability and functionality of dental
appearance,2 ideally the patient’s own psychosocial
view should be included.9,10 The patient’s psychosocial
view would allow each treatment plan to be tailored for
the individual patient, maximizing the treatment ben-
efit. Each patient’s self-awareness of his or her
occlusion may be inconsistent with its severity.9,11

Some patients with severe malocclusion are indifferent
to their condition, while others are very concerned with
only minor irregularities.9 This is how the use of an
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occlusal index alone might be a problem: when
a patient without a psychosocial need for treatment is
deemed to be in need of treatment.

As orthodontists have become more aware of
patients’ quality of life in oral health, more oral
health-related quality of life (OHRQoL) questionnaires
have been developed over the past two decades to
assess patients’ perspectives and needs toward their
malocclusion.12 One of the emerging tools is the
Malaysian cross-cultural adaptation, the Oral Health
Impact Profile (OHIP-14),13 which has been verified to
be valid and reliable, and it has been used in a national
survey.14,15 The introduction of the OHIP-14 highlights
the importance of not only improving the malocclusion,
but also the patient’s psychosocial well-being. A
generic questionnaire has the benefit of capturing
unforeseen effects that might go unnoticed by a spe-
cific instrument.16

The DAI is an appraisal made by the dentist, while
the OHRQoL is an evaluation by the patients them-
selves. Therefore, it is important to assess whether
any correlation exists between these two instruments.
Many studies have been done to assess the correla-
tion of malocclusion with the OHRQoL.12 However,
there is still ambiguity in their relationship. Neverthe-
less, a systematic review conducted by Zhijian et al.17

covering publications from 1960 to 2007 found only
23 articles that met the inclusion criteria. The authors
concluded that there is a moderate association
between malocclusion and the QoL.

In the face of this inconsistency, the purpose of this
study was to investigate the relationship between the
DAI and the ORHQoL and to assess the impact of
malocclusion on the OHRQoL in the adolescent and
adult population.

MATERIALS AND METHODS

This study was undertaken after obtaining a detailed
protocol and ethical approval from the Research Ethics
Committee of Universiti Kebangsaan Malaysia (UKM
1.25.11/244/2).

Sample size calculation was performed using the
Raosoft online sample-size calculator (Raosoft Inc,
Seattle, Wash). With a margin of error of 5% and
a confidence level of 95%, the target sample size was
determined to be 150 (including 10% dropout). A
systematic convenience sampling was done.

A total of 159 subjects from the Primary Care Clinic
of UKM were invited to participate in this study.
Consent was obtained from each subject after we
explained the nature and purpose of the study. For
subjects under 18, consent was obtained from their
guardians. The inclusion criteria were (1) age between
12 to 35 years, (2) all teeth present excluding 3rd

molars, (3) no history of orthodontic treatment, (4) no
history of untreated dental caries, (5) no history of poor
periodontal health or previous extraction, (6) no
chronic medical conditions or craniofacial anomalies,
and (7) Malay literate. A simple clinical examination
was performed by A.A., followed by impressions of the
maxillary and mandibular arches, which were taken
with fast-setting alginate and conducted under strict
infection control procedures. The impressions were
sent directly to the laboratory and study models were
prepared.

Subjects were then given a self-administrated
questionnaire to gather sociodemographic and OHR-
QoL information. The short version of the OHIP-14
was used to reduce time and burden on the patients,
as long questionnaires could lead to inaccurate
results.18 OHIP-14 focuses on the impact of OHRQoL
via seven conceptual domains (two items per domain).
A 5-point Likert scale was used to rate the frequency of
occurrence of a particular problem captured by the
domain. The responses range from “always” to “never”
(1 to 5) with an additional X-“I don’t know.” The two
methods of scoring were (1) Additive (ADD) scores,
ranging from 0 to 56, were calculated by adding up the
response codes for each item, and (2) domain scores
were calculated by averaging the score for each
domain. High scores indicated poor OHRQoL. The
kappa value in rerating the questionnaire by 15 (10%)
of the subjects was determined to be 0.86 at an
interval of 2 weeks during their reappointment sched-
ule for the dental treatment. This showed good
intraexaminer reliability.

The DAI score was obtained using the standard DAI
regression equation index according to WHO guide-
lines.19 DAI consists of 10 occlusal characteristics
related to dentofacial anomalies according to the three
components of the dentition: spacing, crowding and
occlusion. In order to obtain accuracy with the use of
the DAI index, the examiner underwent a training and
calibration exercise, measuring the parameters for the
DAI components directly from the study model with
a digital caliper. Triplicate measurements were made
and the mean was obtained. After a patient’s total
score had been calculated, it was graded on a scale of
the most and least socially acceptable dental appear-
ance that would place it in the treatment-mandatory
category (Table 1). Intraclass correlation showed good
intraexaminer reliability (.82). Nine broken study
models were eliminated, leaving only 150 to be
included in the analysis.

The data and relationship between the DAI and
OHRQoL were analyzed using the Statistical Package
for Social Science software for Windows version 22.0
(SPSS Inc, Chicago, Ill).
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RESULTS

A total of 159 subjects among the adolescent and
adults participated in the study. However, nine records
were excluded from analysis due to the broken study
models. As shown in Table 1, of the 150 subjects,
approximately two-thirds were female (102; 68%).
Most of the subjects had at least university-level
education (67; 44.7%), and 64 (42.7%) were educated
only to the secondary level (132; 40.8%).

Table 2 depicts the mean, standard deviation,
median, and range observed in OHIP-14 for each
domain in all 150 subjects. The overall mean score (6
SD) for OHIP-14 was 13.74 6 8.12. Domain 3
(psychological discomfort) had the highest impact,
with a mean score of 3.71 6 2.0. The domain with the
least impact was domain 6 (social disability), with

a mean score of 0.6 6 1.2. Females scored higher
means in four out of seven domains (domain 4,
psychological discomfort; domain 4, physical disability;
domain 5, psychological disability; domain 6, social
disability; domain 7, handicap) along with the total score.
Generally, the younger age group (12–19 years) scored
higher means than did the older age group (20–35) in five
out of seven (domain 3, psychological discomfort;
domain 4, physical disability; domain 5, psychological
disability; domain 6, social disability; domain 7 handicap)
as well as the total score.

Table 3 shows the Spearman rank-order correlation
coefficients between the DAI and OHIP-14 scores,
which showed significant but almost no correlation (r 5

.176) between the two instruments at all grades of the
DAI summative score. Domain 3 (r 5 .223; P , .01) and
domain 4 (r 5 .220; P , .01) had the strongest
correlation. Domain 7 (r 5 .198; P , .05) was observed
to have a significant but weaker correlation.

Table 4 displays the Spearman rank-order correlation
coefficients between the DAI score and the OHIP-14
score for gender and age categories. Although females
on average had a slightly higher impact scores than
males, none of the correlations between the DAI and
OHIP-14 was significant except for domain 4 (r 5 .196).
However, for males there were significant correlations in
domains 3 (r 5 .462), 4 (r 5 .312), and 7 (r 5 .309), and
total score (r 5 .289). Between the age groups, no
significant correlation was observed in the 12–19 age
groups, whereas the older age groups showed signif-
icant but weak correlations in domain 3 (r 5 .268) and
domain 7 (r 5 .248). There was no correlation in the
total score for either age group.

DISCUSSION

Many studies have assessed the influence of
malocclusion on the quality of life.9,12,16,17,20–24 A study
in Malaysia utilized IOTN as the instrument.20 Most of
these studies have focused on a specific group such
as children, orthodontic patients, or patients seeking
orthodontic care.9,12,16,17,20–24 The current study used
DAI as the instrument and covered a wider age range
of population that comes for primary dental care, not
specifically seeking orthodontic treatment.

Studies on orthodontic patients have focused on
physical pain, psychological discomfort, and disabili-
ty.12,20,25 In this study, the patients in primary care also
indicated that psychological discomfort (domain 3) had
the highest oral impact among the seven domains
(Table 2). Feu et al.9 reported that psychological discom-
fort was the secondmost negatively impacting domain.
One study has shown that aesthetic improvement in
malocclusion provides improvement in oral health–
related quality of life, particularly in psychological

Table 1. Distribution of Sociodemographic Characteristics, DAI,a

and OHIP-14 Scores

Category n %

Gender

Male 48 32.0

Female 102 68.0

Educational background

Primary school 3 2.0

Secondary school 64 42.7

University 67 44.7

Others 16 10.7

Ethnic group

Malay 115 (76.7)

Chinese 16 (10.7)

Indian 12 (8.0)

Others 7 (4.6)

DAI scores

Grade 1 (,25) No/slight treatment need 30 (20.0)

Grade 2 (26–30) Treatment elective 40 (26.7)

Grade 3 (31–35) Treatment highly desirable 37 (24.7)

Grade 4 (.35) Treatment mandatory 43 (28.7)

Age group

12–19 74 (49.3)

20–35 76 (50.7)

a DAI indicates Dental Aesthetic Index.

Table 2. Mean, Standard Deviation (SD), Median, and Range

Observed in OHIP-14a

OHIP-14 Domains

Mean

(SD) Median

Range

Observed

D1. Functional limitation 2.26 (1.6) 2 0–8

D2. Physical pain 2.12 (1.4) 2 0–6

D3. Psychological discomfort 3.71 (2.0) 4 0–8

D4. Physical disability 1.91 (1.8) 2 0–8

D5. Psychological disability 1.51 (1.5) 1 0–8

D6. Social disability 0.6 (1.2) 0 0–7

D7. Handicap 1.6 (1.6) 1 0–7

OHIP-14 total 13.74 (8.12) 12 0–38

a OHIP-14 indicates Oral Health Impact Profile; D, domain.
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discomfort and psychological disability.8 It is reasonable
to assume that aspects of physical appearance play an
important role in malocclusion, since it is more of an
aesthetic deviation from the ideal of normal occlusion.26

The DAI was designed to assess relative social accept-
ability of dental appearance, and this was reflected in the
results of this study, in which the DAI scores were
significantly correlated with the three domains that
include physical appearance. Four domains (3, 4, 6,
and 7) of OHIP-14 cover aspects of facial appearance.
However, only three domains (3, 4, and 7) were most
affected. Domain 3 (psychological discomfort), which
was found to be related to aesthetic impairment,27 was
observed to have the highest impact in the study. Liu et
al.12 reported correlations of malocclusion with the OHIP-
14, namely, that domains 3, 5, 6, and 7 were significantly
affected. In another study, discomfort in eating (an aspect
of physical discomfort) was also significantly correlated
with malocclusion.22

In the gender category, females generally scored
higher on their OHIP-14 than did males. This trend was
also reflected in other studies.9,20,21,25 Females are
thought to be more self-conscious, and they tend to
report a higher oral impact than do males.25 This higher
score may be due the larger number of females (twice
as many) compared with the males (Table 1). Howev-
er, males also tend to score lower than females in
three domains (psychological discomfort, physical

disability, and handicap) and in total OHIP-14 scores
wherein significant correlations existed (Table 4). This
indicates that although males tend to be less con-
scious of their appearance,28 they probably are more
aware of their malocclusion.

For the age category, the younger group scored higher
in OHIP-14 but there was no correlation with the DAI. The
older group scored lower but had significant (P , .05)
correlations in two domains (psychological discomfort
and handicap; Table 4). The tendency for the younger
group to overrate their problems is probably due to the
fact that this age group represents a period of intense
social and affective relationships, in which dental
aesthetics and smile have a strong potential to influence
the individuals’ physical attractiveness.26 Older groups
tended to be more correlated with their malocclusion,
even though they scored lower. This is in agreement with
Abu Alhaija et al.,29 wherein the correlation between malo-
cclusion and OHRQoL was higher in the older groups.

In this study, OHIP-14 exhibited a few domains
(mainly 3, 4, and 7) that have significant but weak
correlations with patients’ malocclusion, which suggests
that the higher the grade of malocclusion, the more likely
are these domains affected. This was also observed in
another study, wherein quality of life was related to
emotional rather than functional or social well-being.23

The generic questionnaire does not directly assess
malocclusion,12 which is an asymptomatic deviation from

Table 3. Spearman Correlation Between DAI and OHIP-14a

D1. Functional

Limitation

D2. Physical

Pain

D3. Psychological

Discomfort

D4. Physical

Disability

D5. Psychological

Disability

D6. Social

Disability D7. Handicap

Sum

OHIP-14

r .039 .107 .223** .220** .095 2.032 .198* .176*

P .636 .193 .006 .007 .245 .694 .015 .031

a DAI indicates Dental Aesthetic Index; OHIP-14, Oral Health Impact Profile; D, domain. Spearman’s rank correlation analysis: *P , .05;

**P , .01.

Table 4. Spearman Correlation Between DAI and OHIP-14 According to Gender and Age Groupsa

Categories

D1. Functional

Limitation

D2. Physical

Pain

D3. Psychological

Discomfort

D4. Physical

Disability

D5. Psychological

Disability

D6. Social

Disability D7. Handicap

Sum

OHQoL

Gender

Male

r .093 .279 .462** .312* .166 2.123 .309* .289*

P .529 .055 .001 .031 .258 .404 .032 .046

Female

r .023 .009 .129 .196* .083 .028 .185 .151

P .818 .926 .197 .048 .407 .776 .063 .129

Age groups

12–19

r .000 .093 .185 .189 .119 .110 .125 .148

P 1.000 .432 .114 .107 .313 .353 .287 .209

20–35

r .115 .139 .268* .175 .045 2.207 .238* .207

P .324 .230 .019 .130 .697 .073 .039 .073

a DAI indicates Dental Aesthetic Index; OHIP-14, Oral Health Impact Profile; D, domain. Spearman’s rank correlation analysis: * P , .05;

** P , .01.
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the aesthetic norm rather than an acute disease.12,30

Therefore, the sensitivity of OHIP-14 to changes in
malocclusion is lower compared with other oral condi-
tions. Currently, no validated QoL instrument can be
specifically applied to malocclusion. Further research is
required to integrate a condition-specific questionnaire
for malocclusion, which should have a higher sensitivity
to assess the impact of malocclusion on the ORQoL. We
also noted that this weak correlation is a universal finding
in other studies as well. It may suggest that the
correlation values of .20 to .30 are the strongest
correlation values between the DAI and OHRQoL.

The limitations of this study must be taken into
consideration. The subjects in this study were selected
by convenience sampling: patients who sought treat-
ment at the primary dental clinic. Block sampling was
not administered, hence the large numbers of females.
In addition, those who do not seek dental treatment
might have different priorities and different perspec-
tives in their OHRQoL. A larger sample size would
increase the sensitivity of the impact of malocclusion
on the OHRQoL, which could be explored more fully
among various age groups.

CONCLUSIONS

N The findings of significant weak correlations between
the DAI and the OHRQoL suggest that the DAI grade
cannot strongly predict the OHQoL of the patients.
The females and the younger age group (12–19
years) tended to score higher on the OHIP-14 score
compared with their counterparts.

N More domains with weak correlations were found in
the males and older age group than in the females
and younger age group, respectively.
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