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Abstract:

Objectives:

Malocclusion, though not life-threatening, has vast impact on individual’s social interactions and self-esteem. Therefore, the aim of
the current study was to assess whether orthodontic treatment of adolescents with malocclusion had any association with their oral
health-related quality of life (OHRQoL).

Methods:

The subjects for this study were recruited at a state-funded university clinic. Data were collected from 100 participants aged 17 to 21
with  moderate  to  severe  malocclusion.  Experimental  group  comprised  of  50  subjects  who  were  in  the  retention  phase  of  their
orthodontic treatment and the control group comprised of 50 untreated subjects. The shortened version of the Oral Health Impacts
Profile (OHIP-14) as used to assess the subjects’ oral health-related impact. T-test, Kruskal-Wallis, and Mann Whitney tests were
used to analyze the data and p-value was set at P < 0.05.

Results:

In general, oral health-related quality of life of all subjects significantly improved after orthodontic treatment. (p<0.001) Subjects
with moderate malocclusion showed better improvement than severe malocclusion subjects. (P<0.001)

Conclusion:

This study showed that oral health-related quality of life improves with the treatment of malocclusion.
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INTRODUCTION

Malocclusion in itself is not a life threatening condition; however, it may unfavorably affect social interactions and
psychological well-being of patients [1 - 3].

Index of Orthodontic Treatment Need (IOTN) was proposed by Brook and Shaw [4] in the United Kingdom as a
scoring system for estimating treatment need of patients with various degrees of malocclusion. The IOTN has been used
extensively in the literature to evaluate actual and perceptive  orthodontic  treatment  needs [5, 6]. Various  studies  have
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also evaluated IOTN and its  impact on quality of life.  Quality of life (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”. Additionally, oral health-related quality
of  life  (OHRQoL)  describes  the  impact  of  oral  and  paraoral  conditions  on  one’s  life.  Recognizing  the  effects  of
orthodontic treatment on the quality of life is an important step in informing the patients of the health benefits and gains
of orthodontic treatment [7].

Table 1. IOTN treatment grades.

Grade 5 (Extreme/Need treatment)

5•i Impeded eruption of teeth (except for third molars) due to crowding, displacement, the presence of supernumerary teeth, retained deciduous
teeth and any pathological cause.

5•h Extensive hypodontia with restorative implications (more than 1 tooth missing in any quadrant) requiring pre-restorative orthodontics.
5•a Increased overjet greater than 9 mm.
5•m Reverse overjet greater than 3.5 mm with reported masticatory and speech difficulties.
5•p Defects of cleft lip and palate and other craniofacial anomalies.
5•s Submerged deciduous teeth.
Grade 4 (Severe/Need treatment)
4•h Less extensive hypodontia requiring pre-restorative orthodontics or orthodontic space closure to obviate the need for a prosthesis.
4•a Increased overjet greater than 6 mm, but less than or equal to 9 mm.
4•b Reverse overjet greater than 3.5 mm with no masticatory or speech difficulties.
4•m Reverse overjet greater than 1 mm but less than 3.5 mm with recorded masticatory and speech difficulties.
4•c Anterior or posterior crossbites with greater than 2 mm discrepancy between retruded contact position and intercuspal position.
4•l Posterior lingual crossbite with no functional occlusal contact in one or both buccal segments.
4•d Severe contact point displacements greater than 4 mm.
4•e Extreme lateral or anterior open bites greater than 4 mm.
4•f Increased and complete overbite with gingival or palatal trauma.
4•t Partially erupted teeth, tipped and impacted against adjacent teeth.
4•x Presence of supernumerary teeth.
Grade 3 (Moderate/Borderline need)
3•a Increased overjet greater than 3.5 mm, but less than or equal to 6 mm with incompetent lips.
3•b Reverse overjet greater than 1 mm, but less than or equal to 3.5 mm.

3•c Anterior or posterior crossbites with greater than 1 mm, but less than or equal to 2 mm discrepancy between retruded contact position and
intercuspal position.

3•d Contact point displacements greater than 2 mm, but less than or equal to 4 mm.
3•e Lateral or anterior open bite greater than 2 mm, but less than or equal to 4 mm.
3•f Deep overbite complete on gingival or palatal tissues, but no trauma.
Grade 2 (Mild/Little Need)
2•a Increased overjet greater than 3.5 mm, but less than or equal to 6 mm with competent lips.
2•b Reverse overjet greater than 0 mm but less than or equal to 1 mm.
2•c Anterior or posterior crossbite with less than or equal to 1 mm discrepancy between retruded contact position and intercuspal position.
2•d Contact point displacements greater than 1 mm but less than or equal to 2 mm.
2•e Anterior or posterior open bite greater than 1 mm but less than or equal to 2 mm.
2•f Increased overbite greater than or equal to 3.5 mm without gingival contact.
2•g Pre- or post-normal occlusions with no other anomalies (includes up to half a unit discrepancy).
Grade 1 (No Need)
1• Extremely minor malocclusions including contact point displacements less than 1 mm.

Several studies have investigated the effects of orthodontic treatment on OHRQoL between treated patients and
untreated control groups [8]. de Oliveira and Sheiham studied the impact of orthodontic treatment on oral health-related
quality  of  life  in  Brazilian  adolescents  and  found  better  oral  health-related  quality  of  life  in  adolescents  who  had
completed  orthodontic  treatment  [9].  However,  Taylor  et  al.  [10]  did  not  find  any  significant  association  between
orthodontic treatment of malocclusion and oral  health related quality of life despite the improvement in the health,
appearance,  social  well-being  and  oral  function  of  the  patients.  Johal  et  al.  [11]  also  assessed  the  impact  of
orthodontic  treatment  on  OHRQoL  in  adults  and  found  that  during  the  first  3  months  of  treatment
fixed  orthodontic  therapy  had  a  negative  impact  on  the  OHRQoL  of  the  patients,  which  was  followed  by  an
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improvement  in  comparison  with  the  pre-treatment  scores.

Given the disagreements in the literature and lack of proper data the aim of this study was to compare the effects of
malocclusion and its orthodontic treatment on the quality of life of adolescents.

Table 2. Demographic characteristics of the subjects.

Group
Severity of Malocclusion Gender Age

IOTN Grade Number Male Female  

Experimental
3 (Moderate) 25 8 17 19.96 ± 4.1

4 (Severe) 25 6 19 19.2 ± 3.64

Control
3 (Moderate) 25 10 15 18.32 ± 3.66

4 (Severe) 25 9 16 19.32 ± 4.35
P Value 0.7 0.5

MATERIALS AND METHODS

This  historical  cohort  study  received  approval  from  the  Human  Research  Ethics  Committee  of  Islamic  Azad
University of medical sciences (IAU). Prior to data collection, only the subjects who agreed to participate by signing a
statement of informed consent were included in the study.

A  sample  size  calculation  was  carried  out  using  data  of  a  study  investigating  effects  of  malocclusion  and  its
orthodontic  treatment  on the quality of  life  of  adolescents  and other  similar  studies which used convenient  clinical
samples  for  their  study  [3,  10].  It  was  estimated  that  a  sample  size  of  46  subjects  was  needed  to  demonstrate  a
significant change in OHRQoL, with an 80 per cent probability power at the 5% level of significance. Considering
possible dropouts, the samples size was increased by 10%; resulting in a final sample size of 50 participants.

Table 3. Scores of OHRQoL based on OHIP-14.

Group IOTN Grade Mean scores

Experimental
3 (Moderate) 1.12 ± 1.69

4 (Severe) 3.88 ± 3.22

Control
3 (Moderate) 8.25 ± 3.88

4 (Severe) 20.76 ± 6.64
P Value 0.001

The samples  were selected from people who were referred to  orthodontic  department  of  IAU from February to
August  2012.  Inclusion  criteria  was  moderate  to  severe  malocclusion  using  Index  of  Orthodontic  Treatment  Need
(IOTN) grades of 3 and 4 [4, 12], age range of 17 to 21 years, and having the same socioeconomic factors including
sex, race, social class, and level of education. None of the patients had undergone orthognathic surgery. Due to the strict
inclusion criteria the final sample consisted of 100 subjects. The experimental group consisted of 50 subjects who had
undergone orthodontic treatment for 2 years for treatment of their moderate to severe malocclusion. The control group
included  50  untreated  patients  who  had  moderate  to  severe  malocclusions.  In  both  groups  25  of  the  subjects  had
moderate malocclusion (IOTN=Grade 3) and 25 of them had severe malocclusion (IOTN=Grade 4). Table 1  shows
IOTN grading used in the study and Table 2 depicts the demographic and occlusion characteristics of the samples.

Table 4. Two by two comparison of OHRQoL scores.

Grade 3
 Experimental

Grades 4
 Experimental Grade 3 Control Grades 4

control a & b a & c c & d b & d

1.12 ± 1.69a 3.88 ± 3.22b 8.25 ± 3.88c 20.76 ± 6.64d 0.001 0.001 0.001 0.001

The  samples  were  asked  to  complete  questionnaires  incorporating  the  Short  Form  Oral  Health  Impact  Profile
(OHIP-14)  [13  -  16],  which  is  a  14-items  questionnaire  designed  to  measure  self-reported  functional  limitation,
discomfort and disability attributed to oral conditions. It is derived from an original extended version of 49-items [17].
The experimental group subjects filled out the forms two months after completion of their treatment in their retention
phase and the control group subjects filled them out before the start of their treatment. Responses to the 14 items of
OHIP were recorded in a 5-point Likert scale (0= never, 1= hardly ever, 2= occasionally, 3 = fairly often, 4 = very
often). The scores ranged from 0 to 56. Therefore, higher OHIP-14 scores represent more negative effects of oral health
on the quality of life. The Statistical Package for Social Sciences, Version 20 (SPSS Inc. Chicago, Illinois, USA) was
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used to analyze the data. T-test, Kruskal-Wallis, and Mann Whitney tests were used to analyze the data and p-value was
set at P < 0.05.

RESULTS

Table  2  shows  that  there  were  no  statistically  significant  differences  in  gender,  age,  and  severity  of  the
malocclusions between the two groups. Subjects with moderate malocclusion who had undergone orthodontic treatment
had the lowest mean score of 1.12 ± 1.69; while, the control group subjects with severe malocclusion had the highest
mean score of 20.76 ± 6.64. Kruskal-Wallis test showed that mean scores of treated subjects were significantly lower
than control group which is indicative of lower OHRQoL in subjects who haven’t undergone orthodontic treatment
(P<0.001)  (Table  3).  However,  in  Table  4  Man-Whitney  test  shows  that  even  after  treatment  subjects  with  sever
malocclusion had lower OHRQoL than the subjects with moderate malocclusion.

DISCUSSION

OHIP-14 questionnaire  showed that  untreated  moderate  to  severe  malocclusions  have  a  negative  impact  on  the
quality of life of adolescents.

This  finding  is  consistent  with  previous  studies,  which  indicate  that  Brazilian  adolescents  who  had  undergone
orthodontic  treatment  had  less  physical,  psychological,  and  social  complications  associated  with  malocclusion  in
comparison with those who had no history of orthodontics [18]. Silvola et al. [19] found that the treatment of severe
malocclusion significantly improved oral health-related quality of life of the patients. Foster et al. [20] examined the
relationship between clinical characteristics (such as caries experience and malocclusion) and oral health-related quality
of life (OHRQoL) in adolescents in New Zealand and could not find any relationship between caries experience and
OHRQoL, while they found that malocclusion directly affects OHRQoL. de Oliveira et al. [9] found that completion of
orthodontic treatment had a positive impact on the oral health-related quality of life of adolescents. Nonetheless, quite
interestingly, they found that orthodontic treatment may have negative impacts on quality of life during the treatment
and suggested that orthodontists should be aware of this impact caused by treatment and regularly remind patients of the
positive outcomes. On the other hand, Taylor et al. [10] found that malocclusion and orthodontic treatment do not have
any measurable effects on the OHRQoL. They mentioned that an explanation of their different finding could be what
psychologists call a “hedonic treadmill” [21]. According to their study many believe that well-being has a fixed set
point for each person that cannot easily be changed. And because orthodontic treatment takes place over several years,
patients  might  have forgotten their  initial  condition and cannot  evaluate  their  progress,  or  they might  have already
adapted to the final occlusal and esthetic outcome and, thus, there is no impact on OHRQoL. Therefore, changes in
psychological measures after orthodontic treatment should not be expected [10].

On the contrary, our study showed that oral health-related quality of life improves as the occlusion is improved.
Nonetheless,  it  should be noted that  subjects  with severe malocclusion showed lower OHRQoL improvement  after
orthodontic treatment in comparison with more moderate subjects. The reason for this might lie in the fact that although
these  subjects  rejected  surgery  they  still  had  the  assumption  that  they  would  have  benefited  more  from  surgical
correction.

One of the limitations to this study was that were no pretreatment OHRQoL assessments of treated subjects and
longitudinal data on pre and post treatment could improve the results of the study.

CONCLUSION

Subjects  with  moderate  to  severe  malocclusion  with  no  history  of  orthodontic  treatment  had  more  negative
OHRQoL  than  adolescents  who  had  completed  orthodontic  treatment.
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