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ABSTRACT

Background: The aim of this study was to determine the impact of malocclusions on oral health-
related quality of life (OHRQOL) among female adolescents.
Materials and Methods: This is an observational cross-sectional descriptive study. A total of 129 
female students with age ranges between 14 and 17 years old were randomly selected from Mashhad 
(Iran) high schools and were asked to fi ll out an OHRQOL questionnaire included in four parts: Oral 
symptoms, functional limitations, emotional well-being and social well-being. Each participant was 
clinically examined to assess her malocclusion according to the index of complexity, outcome and 
need (ICON) and fi nally the data were entered to SPSS 11.5 and the relation between these two 
variables was assessed with Pearson correlation test. P < 0.05 was considered as statistically signifi cant.
Results: There was statistically signifi cant correlation between ICON scores and quality of life 
(P = 0.0176). Being separately assessed, among four parts of the questionnaire, only emotional 
well-being was signifi cantly correlated with the ICON score (P < 0.05).
Conclusion: Malocclusions play a vital role in OHRQOL. However, in female adolescents among 
four parts of OHRQOL, emotional well-being had signifi cant relationship with malocclusions.

Key Words: Adolescent, index of complexity, malocclusion, oral health-related quality of life, 
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INTRODUCTION

Over the past decade, researchers and clinicians have 
focused more on the impact of oral health and disease, 
malocclusion, dental and skeletal appearance and 
treatment for those conditions on psychological and 
functional well-being.[1] Oral diseases and abnormalities 
are highly prevalent and can have not only physical, but 
also economic, social and psychological consequences.[2]

Since the majority of dental care conditions are 
not life-threatening, there is a need to evaluate the 

impact of dental care on quality of life (QOL) with 
new indices.[3]

QOL has been defined by the World Health 
Organization as “people’s perception of their position 
in life in the context of the culture and value systems 
in which they live and in relation to their goals, 
expectations, standards and concerns,”[4] Or more 
simply, as “a sense of well-being that stems from 
satisfaction or dissatisfaction with areas of life that 
are important to the individual”.[5]

There is little doubt about the integral impact of oral 
health on general health and whether it contributes to 
overall health-related quality of life (HRQOL). The 
oral cavity contributes to HRQOL both biologically 
and psychologically and when oral health is 
compromised, it can adversely affect oral health and 
HRQOL.[6] The more specifi c concept of oral health-
related quality of life (OHRQOL) is the extent to 
which oral and paraoral conditions affect one’s life. 
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This concept has been defined as “a standard of 
health of the oral and related issues which enables an 
individual to eat, speak and socialize without active 
disease, discomfort or embarrassment and which 
contributes to general well-being.”[7]

There is a growing recognition that oral health 
researchers and clinicians must expand their focus 
on more subjective, patient-based outcomes such 
as QOL. As a result, researchers have increasingly 
worked on the role of malocclusions on OHRQOL 
recently, as well as the impact of orthodontic 
treatment on OHRQOL. Some of these authors have 
proved a strong relationship between malocclusions 
or orthodontic treatment need and OHRQOL,[8-14] 
whereas others have found no clear and direct 
relationship.[5,15-20]

The difference between conclusions could be due 
to differences in cultural, economic and social 
conditions, indices used for malocclusions assessment 
and different QOL questionnaires.[11]

Today, in order to facilitate proper treatment planning, 
it is necessary to provide patients with evidence-based 
information collected through epidemiological studies. 
Until date, few studies have been carried out in Iran 
on the relationship between malocclusions and the 
QOL. Therefore, this study was launched to assess the 
relationship between untreated malocclusions and the 
OHRQOL in female adolescent high school students 
of Mashhad (the second largest city of Iran).

MATERIALS AND METHODS

Following a pilot study on 30 students to determine 
sample size, 129 subjects (female, 14-17 years of 
age and willing to participate) were selected for this 
observational cross-sectional descriptive study.

A two-stage cluster sampling was done to select the 
participants among female students of Mashhad high 
schools. In this method, initially, 15 high schools were 
randomly selected from 7 districts and 7-10 students 
were picked from each high school using random-
numbers table. The ratio of selected girls to the total 
number of students was equal for all high schools. 
Therefore, the chance of selecting each student was 
equal in the cluster.

Exclusion criteria of this study were: Mixed dentition 
(or impacted tooth), previous orthodontic treatment, 
craniofacial anomalies such as cleft lip and palate, 
being under 14 and over 17 years of age, untreated 

dental caries and poor periodontal health condition 
to prevent possible confusing interactions of these 
conditions on the participant’s QOL.

The structure and goal of the study were explained to 
the subjects who had met the entire inclusion criteria. 
The proposal for this study was approved by the 
Ethics Committee of Mashhad University of Medical 
Sciences. Participants consented to participate in the 
study by signing the consent form.

To assess OHRQOL, a variety of questionnaires 
are available, e.g., Child Perceptions Questionnaire 
(CPQ)[21] and oral impact daily performance.[22] In 
this study, after evaluating different questionnaires, 
consultation with orthodontists and psychiatrists and 
considering the culture and age of participants, 43 
questions were carefully selected in four sections: 
Oral symptoms, functional limitations, social well-
being and emotional well-being, as in the CPQ of 
Jokovic et al.[21] The validity of the questionnaire was 
approved by an orthodontist and a psychiatrist and its 
reliability was assessed by a pilot study and the alpha 
Cronbach test (α = 0.85).

The Likert scale[23] was used in the questionnaire; fi ve 
scores for every question that indicates the incidence 
of the given item in the past 3 months: 0 as never, 
1as once or twice and 2, 3, 4 as sometimes, often 
and every day, respectively. The sum total of these 
points for each student yielded the OHRQOL score. 
The greater total score indicates the lower level of 
the OHRQOL and the lower total score indicates the 
greater level of OHRQOL. The students were given 
15 min to answer the questions.

Index of complexity, outcome and need (ICON)[24] 
was used to evaluate the severity of malocclusions 
in this study. This index included fi ve components. 
Students’ malocclusions were clinically examined by 
a single practitioner according to the ICON chart. 
Five scores were recorded for each student. These 
scores, multiplied by the specifi c weighing factor 
of that component in the fi ve parts of ICON chart, 
yielded the ICON score. Higher scores indicate more 
severe malocclusions and lower scores indicate less 
severe form of malocclusions. For bias prevention, 
the practitioner who measured ICON of students 
was not informed about the OHRQOL questionnaire 
scores. Finally, data entered to SPSS 11.5 (SPSS 
Inc., Chicago, IL, USA) and the relationship between 
ICON scores and the OHRQOL questionnaire 
scores were assessed by Pearson’s correlation test 
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and analysis of variance (ANOVA). P < 0.05 was 
considered as statistically signifi cant.

RESULTS

Mean values and standard deviations of ICON and 
OHRQOL are illustrated in Table 1. After tabulating, 
data were analyzed by the one-sample Kolmogorov-
Smirnov normality test, which showed normal 
distribution of both ICON and OHRQOL.

Pearson’s correlation test indicated a statistically 
signifi cant correlation between ICON and OHRQOL 
(P = 0.008). By assessing all four sections of the 
questionnaire, among those four sections (oral 
symptoms, functional limitations, emotional well-
being and social well-being), only emotional well-
being had a signifi cant relationship with the ICON 
score (P = 0.005) [Table 2]. On the other hand, the 
sum of the other three components (except emotional 
well-being) scores showed a signifi cant relationship 
with ICON.

Moreover, malocclusions were divided into three sets 
according to the ICON chart:
1. Acceptable occlusion: ICON <31.
2. Moderate malocclusions and relative treatment 

need: 31<ICON<43.
3. Defi nite treatment need: ICON >43.

The mean OHRQOL scores in these three groups 
are illustrated in Figure 1. Students with severe 
malocclusions had higher OHRQOL scores, indicating 
a lower OHRQOL. However, when we compared the 
OHRQOL scores of these three groups using one-
way ANOVA, there was no statistically signifi cant 
difference between them (P = 0.08).

Total scores of all participants are illustrated in Figure 2, 
which indicates that generally a higher OHRQOL score 
was associated with severe malocclusions.

Students with a high QOL presented all degrees of 
malocclusions, while those with the most severe 
malocclusions did not experience the lowest level of 
QOL, but instead, had a moderate one. Furthermore, 
students with moderate malocclusions were the ones 
who experienced the lowest level of QOL.

DISCUSSION

A large number of studies in recent years have 
emphasized on what was intuitively obvious; severe 
malocclusion is likely to be a social handicap.

Figure 1: Bar diagram of quality of life levels for three severity 
grades of malocclusions based on the index of complexity, 
outcome and need

Figure 2: Scatter plots of total oral health-related quality of 
life versus index of complexity, outcome and need for the 129 
students

Table 1: Descriptive statistics of malocclusions 
severity ICON and OHRQOL, among students

Measured 
variables

N Mean SD Minimum Maximum

ICON 129 14.1 12.8 0 74
QOL 129 43.9 25.8 2 142

ICON: Index of complexity; outcome and need; OHRQOL: Oral health-related 
quality of life; SD: Standard deviation; QOL: Quality of life

Table 2: Pearson’s correlation and 2-tailed 
signifi cance between ICON and OHRQOL and its 
components

Variables QOL Oral 
symptom

Functional 
limitation

Emotional 
well-being

Social 
well-being

ICON 
Pearson 
correlation

0.0176 0.161 0.111 0.243 0.016

Signifi cance 
(2-tailed)

0.046 0.068 0.212 0.005* 0.861

*Statistically signifi cant; ICON: Index of complexity; outcome and need; 
OHRQOL: Oral health-related quality of life; SD: Standard deviation; 
QOL: Quality of life
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Well-aligned teeth and a pleasing smile have positive 
impacts on all social levels and ages, whereas irregular 
or protruded teeth have negative impacts. Pleasing 
appearance can affect teachers’ expectations and as 
a result, students’ progress in school. Furthermore, 
the impact that appearance can have on one person’s 
employability and competition for a mate are not to 
be neglected.[25]

This study was launched to evaluate the relationship 
between the severity of malocclusions and OHRQOL 
in a group of 14-17-year-old female adolescents of 
Mashhad, Iran, high schools.

In this study, ICON score was used, which 
emphasizes on the appearance of anterior teeth instead 
of the whole arch. Besides, this index uses incisor 
irregularity contact points and tooth displacement 
instead of crowding, which implies space defi ciency 
and not necessarily the apparent misalignment of 
teeth. These points make ICON more useful in the 
objective assessment of dental appearance.

We found that students with more severe 
malocclusions had a lower level of QOL [Figures 
1 and 2]. This signifi cant relationship between 
malocclusions and OHRQOL had also been found 
by Heravi et al.,[11] Feu et al.,[8] Hassan and Amin,[9] 
Zhang et al.[26] and Bernabé et al.,[10] but not by Taylor 
et al.[5] in Washington adolescents. Besides, Kenealy 
et al.[20] after a 20-year follow-up study concluded 
that there was little objective evidence to support the 
assumption that orthodontic therapies improve long-
term psychological health.

There might be reasons for such differences: First and 
foremost is lack of a single defi nition for the concept 
of QOL and a certain index for measurement of 
malocclusion in different studies. On the other hand, 
cultures, traditions and social behavior make different 
perception of beauty in each society. Finally, a high 
frequency of malocclusions in some races and ethnic 
groups can make a malocclusion normal for them.

In spite of general relationship between malocclusions 
and OHRQOL, we concluded that among four parts of 
the OHRQOL questionnaire (oral symptoms, functional 
limitations, emotional well-being, social well-
being), only emotional well-being has a signifi cant 
relationship with the ICON score (P = 0.005), while 
in the study on male adolescents among these four 
components only oral symptoms had a signifi cant 
relationship with the ICON score.[11] Since girls may 
be more self-conscious about their appearance, the 

results are as expected. A study by Peres et al.[27] also 
found a signifi cant correlation between malocclusions 
and appearance satisfaction only in girls.

Students with the most severe malocclusions did 
not tend to have the lowest life quality score and 
instead, their scores were in the middle range of 
QOL [Figure 2], in contrast with what might be 
expected. An explanation for this fi nding may be 
their adaptation to their malocclusions and hence 
that malocclusion could not affect their QOL. On the 
other hand, some students with very mild problems 
in occlusion had a lower level of QOL. This can 
be a sign of exaggeration of a simple problem in a 
person’s mind and therefore affecting their OHRQOL 
and if this exaggeration does not get eliminated 
during orthodontic treatment, it can lead to patients’ 
dissatisfaction even after treatment.

Zhang et al.[19] in their study have reported similar 
results based on the fact that those with moderate 
malocclusion problems are more often despised by 
others. While people with severe problems usually 
receive sympathetic responses from others and these 
social attitudes have signifi cant effects on a patient’s 
perception of the problem.

Macgregor[28] claimed that unpleasant appearance 
might lead to negative responses from the society, 
whereas less disagreeable looks receive very different 
reactions, sometimes negative and sometimes positive. 
These unexpected reactions from the society would 
cause more tension. As a result, we should consider 
the QOL as adaptations of the patient with his living 
condition rather than his health condition according to 
a specialist’s point of view.

Finally, it must be mentioned that although the 
results of this study support the idea of a relationship 
between malocclusions and a decrease in life quality, 
further research is needed to evaluate every aspect of 
orthodontic treatments impacts on the QOL.

CONCLUSION

According to this study, malocclusions play an 
important role in the OHRQOL in female students 
of Mashhad high schools. In spite of a general 
relationship between malocclusions and OHRQOL, 
among four parts of the OHRQOL questionnaire (oral 
symptoms, functional limitations, emotional well-being 
and social well-being), only emotional well-being 
showed signifi cant relationship with ICON score.
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Considering how patients adapt differently to their 
appearance and health problems, the patients with the 
most severe forms of malocclusion did not experience 
the lowest level of OHRQOL. Furthermore, those 
with moderate cases experienced a lower OHRQOL, 
in contrast to what was expected.
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