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Impact of malocclusion on oral health–related quality of life in young adults

Mu Chena*; Zhi-Cai Fengb*; Xue Liuc; Zheng-Ming Lia; Bin Caid; Da-Wei Wange

ABSTRACT
Objective: To assess oral health–related quality of life (OHRQoL) in young adult patients with
malocclusion and to measure the association between orthodontic treatment need and OHRQoL.
Materials and Methods: The study sample comprised 190 young adults aged 18 to 25 years who
were attending orthodontic clinics at the Faculty of Dentistry. The Index of Orthodontic Treatment
Need-Dental Health Component was used to measure orthodontic treatment need. Each
participant was assessed for OHRQoL before and after treatment by using the Oral Health Impact
Profile, Chinese version (OHIP-14).
Results: Patients who had little or no, borderline, and actual need for orthodontic treatment
represented 21.6%, 50.5%, and 27.9% of the total sample, respectively. OHRQoL (total OHIP-14
score and score for each domain) improved after treatment (P , .05). Significant differences in
summary OHIP-14 scores were apparent with respect to orthodontic treatment need. Participants
with high treatment need reported a significantly greater negative impact on the overall OHRQoL
score. The greatest impact was seen in the psychological discomfort domain and the psychological
disability domain.
Conclusion: Malocclusion has a significant negative impact on OHRQoL. This is greatest for the
psychological discomfort and psychological disability domains. The orthodontic treatment of
malocclusion improves OHRQoL of patients. (Angle Orthod. 2015;85:986–991.)
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INTRODUCTION

Malocclusion and dentofacial deformities are highly
prevalent and can influence physical, social, and

psychological functioning, thus playing an important
role in social acceptance and interactions.1,2 The
concept of oral health-related quality of life (OHRQoL)
corresponds to the impact of oral health or disease on
a person’s daily functioning, well-being, or overall
quality of life.3 Research on the physical, social, and
psychological impact of malocclusion on OHRQoL
sheds light on the effects of malocclusion on people’s
lives and provides a greater understanding of the
demand for orthodontic treatment beyond the mea-
surement of clinical parameters.4 Because social and
psychological effects are often the key motives for
seeking orthodontic treatment, OHRQoL can be
considered the measurement for orthodontic treatment
need and outcome.5

More recently, a number of orthodontic need indices
have been developed and used as outcome measures.
However, it is questionable whether there is a strong
association between orthodontic indices and patients’
perception of their oral health status.6 The Index of
Orthodontic Treatment Need (IOTN) is a scoring
system for malocclusion, which has been used
extensively in the literature to evaluate actual and
perceptive orthodontic treatment needs.7 However,
there is evidence that many people with normative
orthodontic treatment need measured by IOTN expe-
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rience no impacts on their OHRQoL, whereas others
with minor irregularity report high negative impacts on
quality of life.8 Therefore, the use of IOTN alone to
establish orthodontic treatment need may be poten-
tially problematic.

Most of the research has focused on the impact of
malocclusion on quality of life in children rather adults.
This relates in part to the fact that children make up the
majority of orthodontic patients, although it is in-
creasingly recognized that more and more adults are
seeking correction of their malocclusion. A systematic
review revealed no high-quality studies on the asso-
ciation of malocclusion (longitudinal studies) or its
associated treatment (randomized controlled trials).
Most evidence is cross-sectional and based on re-
duced samples of individuals.9 In this study, we aimed
to evaluate the impact of oral health–related problems
on quality of life in young adults with dentofacial
deformities, using the Oral Health Impact Profile,
Chinese version (OHIP-14), and to evaluate the
relationship between orthodontic treatment need and
OHRQoL.

MATERIALS AND METHODS

Participants in the study were young adults aged 18
to 25 years, who were attending orthodontic clinics at
Guanghua School of Stomatology, Hospital of Stoma-
tology, Sun Yat-sen University, in China. Ethical
approval from the Ethics Committee of the Guanghua
Stomatology Institute was obtained at the beginning of
the study, and informed consent was obtained before
beginning data collection. The participants were in-
formed about the examination procedures and were
assured of the confidentiality of the collected informa-
tion. Only those who gave consent were included in the
research. A convenience consecutive sampling ap-
proach was used. The participants were recruited at
their first visit for orthodontic screening before starting
any orthodontic treatment. Exclusion criteria were
patients with untreated dental caries (cavitated lesions),
periodontal diseases (periodontal pockets .4 mm),
missing teeth in need of prosthetic rehabilitation,
previous orthodontic treatment, and patients for whom
combined orthodontic treatment and orthognathic
surgery was proposed or planned. A sample-size
calculation was carried out using data from a study
investigating the effects of orthodontic treatment on
quality of life.10 It was estimated that a sample size of
48 subjects would be needed to demonstrate a signif-
icant change in OHRQoL, with an 80% probability
power at the 5% level of significance. The sample
size was inflated by a 10% margin to allow for loss to
follow-up and dropouts; thus, the total sample size
was a minimum of 52.

Variables and Their Measurement

For the OHRQoL assessment, a cultural and linguis-
tically valid and reliable version of the OHIP-14, which
has shown good psychometric properties, similar to
those from the original instrument, was used.11,12 The
OHIP-14 assesses the burden of oral health status on
life quality across seven domains (two items per
domain) by asking subjects to rate the frequency with
which a particular problem occurred, as captured by the
individual item. The dimensions are functional limitation,
physical pain, psychological discomfort, physical dis-
ability, psychological disability, social disability, and
handicap. Responses are rated on a five-point Likert
scale: 0 5 never; 1 5 hardly ever; 2 5 occasionally; 3 5

fairly often; 4 5 very often/every day. Summary OHIP-
14 scores can range from 0 to 56, and domain scores
can range from 0 to 8. A higher OHIP-14 score indicates
poorer OHRQoL. To assess external reliability, 10% of
the sample answered the questionnaire twice and were
interviewed on two consecutive days. Test-retest re-
liability was carried out on all questions of OHRQoL
measures. The correlation coefficient used to calculate
the correlation between the two sets of observations
was 0.85 in OHIP-14. The Cronbach a adopted to
assess the internal consistency was 0.86 for the OHIP-
14. Ultimately, the OHIP-14 was presented to subjects
for a retrospective evaluation of OHRQoL at baseline
(T1), and after treatment (T2).

Each patient was examined for orthodontic treat-
ment need with the dental health component (DHC) of
the IOTN before starting any orthodontic treatment.
This index has gained international acceptance be-
cause it is valid, reliable, and easy to use.13 The
training and calibration exercise consisted of two steps
(theoretical and clinical) according to a study of how
oral health conditions affect quality of life.14 Data
analysis involved the calculation of the Cohen k
coefficient on a tooth-by-tooth basis (k 5 0.896–
0.915 for both inter- and intraexaminer agreement). As
the k coefficients were good, the examiners were
considered able to perform the study. The DHC is
a five-grade index that categorizes treatment need as
little or no treatment need (DHC score 5 1 or 2),
borderline need (DHC score 5 3) and treatment
required (DHC score 5 4 or 5). The DHC uses a simple
ruler and an acronym—MOCDO (missing teeth, over-
jet, crossbite, displacements of contact points, over-
bite)—to identify the most severe occlusal trait for each
patient. The overall score was given to the patient
according to the most severe trait.

Statistical Analysis

Data analysis was performed using the Statistical
Package for the Social Science software (SPSS,
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version 19.0, SPSS Inc, Chicago, Ill), with statistical
significance set at P , .05. Changes occurring during
follow-up were normally distributed, so statistical
significances of the changes were evaluated with
paired samples t-tests. One-way analysis of variance
(ANOVA) with Bonferroni test was used to assess
differences in OHRQoL across groups as defined by
the IOTN-DHC.

RESULTS

Of 220 patients invited to participate, only eight
refused to take part, giving a 96% response rate,
despite no financial or other incentive being offered.
Therefore, 212 young adult patients were recruited to
the study, all of whom were of Chinese ethnicity.
However, a further 22 patients (10.4%) who met
exclusion criteria were subsequently removed from
further analysis. Thus, the final sample was 190
patients, maintaining the statistical power of the study.

Table 1 shows that male and female subjects made
up 42.6% and 57.4% of the sample, respectively. Most
patients were female (n 5 109). The mean age of the
total sample was 20.8 years. In this study, more than
half (50.5%; 96 of 190) of the sample had borderline

need for orthodontic treatment. Furthermore, 21.6% of
the subjects did not have IOTN orthodontic need
(grades 1 and 2 of the IOTN) and 27.9% did have
orthodontic need (grades 4 and 5 of the IOTN).

All 190 participants answered the OHRQoL ques-
tionnaire completely before and after orthodontic
treatment; there were no missing responses. Table 2
displays the mean total OHIP-14 score and the mean
score for each domain among different types of IOTN-
DHC groups at T1 and T2. Before treatment, the mean
overall score for OHIP-14 was 9.45. The mean score
(2.81) of the psychological discomfort domain of the
OHIP-14 showed the highest impact due to malocclu-
sion in patients, whereas the handicap domain had the
lowest reported impact with a mean score of (0.69).
Significant difference in overall scores was detected
between baseline and end of treatment. Statistically
significant changes were observed among all seven
domain scores. The paired-samples t-test analysis
showed that OHRQoL and its dimensions improved
after treatment regardless of the type of treatment need
(Table 2).

Table 3 shows the results from the one-way ANOVA
and Bonferroni test comparing groups defined by
IOTN-DHC. Significant differences in summary
OHIP-14 scores were apparent with respect to
orthodontic treatment need (P , .05). Participants
with high treatment need reported a significantly
greater negative impact on the overall OHRQoL score
and in each domain of the OHIP-14, except the
physical disability domain. The greatest impact was
seen in the psychological discomfort domain and the
psychological disability domain, where even having
borderline need was associated with a significant
difference in OHIP-14 scores compared with the group
needing little or no treatment. Besides, the domains of
functional limitation, physical pain, handicap, and
social disability all showed a significant difference in
OHIP-14 score at the level of the borderline treatment
need group.

Table 1. Characteristics and Orthodontic Treatment Needs of the

Study Sample

Frequency

Variable n %

Sex

Male 81 42.6

Female 109 57.4

Age, years

Mean (SD) 20.8 (2.5) –

Male mean (SD) 22.4 (2.6) –

Female mean (SD) 19.6 (1.5) –

Treatment need

Little or no treatment need 41 21.6

Borderline need 96 50.5

Treatment required 53 27.9

Table 2. Mean Scores in Overall and Seven Domains of Oral Health Impact Profile-14 (OHIP-14) OHIP-14 Among Different Types of Index of

Orthodontic Treatment Need-Dental Health Component (IOTN-DHC) Groups Before Treatment (T1) and After Treatment (T2)

Total Little or No Treatment Need Borderline Need Treatment Required

T1 T2 T1 T2 T1 T2 T1 T2

Overall OHIP-14 score 9.45 2.73 6.07 1.78 9.06 2.60 12.75 3.70

Functional limitation 1.05 0.20 0.49 0.10 0.84 0.36 1.85 0.43

Physical pain 1.48 0.20 1.12 0.10 1.54 0.22 1.64 0.25

Psychological discomfort 2.81 1.06 1.80 0.85 2.84 1.00 3.51 1.34

Physical disability 0.99 0.28 0.78 0.07 1.01 0.28 1.13 0.45

Psychological disability 1.61 0.61 0.93 0.56 1.57 0.59 2.21 0.66

Social disability 0.82 0.17 0.41 0.07 0.75 0.10 1.25 0.36

Handicap 0.69 0.08 0.54 0.02 0.50 0.04 1.17 0.29

All changes in T2–T1 among both groups were statistically significant (paired samples t-test) with P , 0.05.
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DISCUSSION

One of the main findings of this study was that
improvement due to orthodontic treatment seems to
lead to significant improvement in OHRQoL (Table 2).
The positive change in OHRQoL because of ortho-
dontic treatment is in line with findings of earlier studies
of children. De Oliveira et al.6 conducted a cross-
sectional study with 15- to 16-year-old Brazilian
children and concluded that those who had completed
orthodontic treatment had a better OHRQoL than
those currently undergoing treatment or those who
had never been treated. Bernabé et al.15 found that
Brazilian adolescents with a history of completed
orthodontic treatment experienced fewer condition-
specific impacts on their daily lives attributed to
malocclusion than did adolescents with no history of
treatment. However, studies have not yet provided
much evidence showing the effect of conventional
orthodontic treatment on quality of life in adults.
Palomares et al.16 found that adults who had complet-
ed orthodontic treatment and were in the retention
phase of treatment were found to have better OHRQoL
than nontreated subjects who were waiting for treat-
ment. Johal et al.17 reported that during the first
3 months of fixed orthodontic therapy there appeared
to be a negative impact on the overall OHRQoL with
a gradual observed return at 6 months and a complete
return at the end of treatment where OHRQoL
improved to pretreatment scores. Our earlier study,
which followed 250 Chinese orthodontic patients,
showed that their OHRQoL was better after they
completed treatment than before or during treatment.11

It is generally considered that patients benefit psycho-
logically from orthodontic treatment through improved
facial and dental appearance and the increased self-
confidence that accompanies those changes. Improve-
ment in esthetic satisfaction due to the treatment of
severe malocclusion improves OHRQoL, particularly
by decreasing psychological discomfort and psycho-
logical disability.18 Our study indicates that satisfaction

after treatment was generally high, with patients
perceiving OHRQoL more positively.

Previous research exploring the relationship be-
tween malocclusions and OHRQoL, as well as the
impact of orthodontic treatment on OHRQOL has been
equivocal. Some authors found a strong relationship
between malocclusion or orthodontic treatment need
and OHRQoL, but others reported no clear relation-
ship.9,19 The following reasons may account for the
different findings: use of different measures; wide age
range or different age groups; different cultures,
traditions, and social norms across countries; and
different races and ethnic groups. In this study,
statistical analysis showed that participants with more
severe malocclusions reported a greater impact on
quality of life (Table 3). The patients who had an
orthodontic treatment need, according to the IOTN had
poorer OHRQoL (greater OHIP-14 scores) before
treatment. Young people with borderline and high
orthodontic treatment need scored 3 and 6 points
higher, respectively, on the OHIP-14 scale compared
with the no treatment need group. This suggests that
orthodontic treatment need and poor OHRQoL coexist
in the same population. The sociodental approach,
which combines normative and psychosocial percep-
tion of occlusion, is recommended for routine evalua-
tion of treatment need so that measures of patients’
views complement clinical measures.20

In this study, the physiological discomfort domain
including tenseness and self-consciousness was sig-
nificantly correlated to orthodontic treatment needs. The
findings of the study suggest that orthodontic patients
mainly suffer esthetic and social problems rather than
impairment of daily activities, and minor differences in
orthodontic treatment needs may have a significant
effect on perceived OHRQoL in the physiological
discomfort domain. Previous research supports the
finding of an association between malocclusion and
psychological discomfort.6,21–23 Psychometric scales
reveal that questions related to emotional and social
domains, including such aspects as shyness, embar-

Table 3. Mean Scores in Overall and Seven Domains of Oral Health Impact Profile-14 (OHIP-14) OHIP-14 Among Different Types of Index of

Orthodontic Treatment Need-Dental Health Component (IOTN-DHC) Groups

Little or No Treatment Need Borderline Need Treatment Required

N(%) 41(21.6%) 96(50.5%) 53(27.9)

Overall OHIP-14 6.07 6 4.60 9.06 6 6.76* 12.75 6 7.20**

Functional limitation 0.49 6 0.71 0.84 6 0.97 1.85 6 0.63**

Physical pain 1.12 6 0.93 1.54 6 0.87 1.64 6 1.30*

Psychological discomfort 1.80 6 1.01 2.84 6 1.75** 3.51 6 1.25**

Physical disability 0.78 6 0.82 1.01 6 0.59 1.13 6 0.90

Psychological disability 0.93 6 0.72 1.57 6 0.99** 2.21 6 0.74**

Social disability 0.41 6 0.50 0.75 6 1.26 1.25 6 1.36**

Handicap 0.54 6 0.50 0.50 6 1.11 1.17 6 1.65*

* P , 0.05, ** P , 0.01.

Group comparisons were performed by One Way Analysis of Variance (ANOVA) with Bonferroni test.
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rassment, being upset, and avoidance of smiling or
laughing, are more relevant to an orthodontic pa-
tient.24 Also, Hassan and Amin25 found that in both
male and female patients, the need for orthodontic
treatment significantly affected self-consciousness
and feelings of tension. Besides, orthodontic patients
with clinically assessed greater orthodontic needs
reported more psychological disability (difficulty relax-
ing and embarrassment,) than those with no or
borderline orthodontic treatment needs. Zhou et
al.26,27 found that nearly half of the patients with
malocclusion had a nickname related to their dento-
facial problems, and 8 of 10 of these patients felt
embarrassed or angry about their nickname. In
addition, the psychological status (embarrassment,
feeling worn out, anger, pressure from friends, and so
on) of patients with skeletal malocclusion was closely
related to severity of the malocclusion.26,27 Seehra et
al.28 also reported that significant relationships exist
between bullying and certain occlusal traits, self-
esteem, and OHRQoL. Patients with malocclusion
can develop feelings of self-consciousness and
shame about their dental condition or may feel shy
in social contexts, and because of their facial
appearance their body self-concept might be nega-
tively affected.24,29 It has been recognized that the
most common reason for seeking orthodontic treat-
ment is to correct dental esthetics and improve self-
esteem.22 Thus, orthodontists should be aware that
young adult patients might expect orthodontic treat-
ment to provide not only improved oral functioning
and health but also enhancement of esthetics, self-
esteem, and social life.30 The use of the OHRQoL
measure as part of the diagnostic procedure may
provide information on priorities for treatment in order
to maximize patient satisfaction.22,31 However, the
OHIP-14 has only four items (of 14) specific to the
assessment of psychological status. It could be
inferred that an ideal instrument for orthodontic-
related quality of life research might need to have
more consideration of psychological aspects as they
play important roles in determining how malocclusion
affects quality of life.32

CONCLUSIONS

N Malocclusion has a significant negative impact on
OHRQoL and its domains. The greatest impact was
seen in the psychological discomfort and psycholog-
ical disability domains.

N Orthodontic treatment clearly improved the OHRQoL
among adults. These results highlight the impact of
malocclusion on the OHRQOL of young adults and
emphasize the importance of patient-based evalua-
tion of oral health status and oral health needs.
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29. Zhang M, McGrath C, Hägg U. The impact of malocclusion
and its treatment on quality of life: a literature review.
Int J Paediatr Dent. 2006;16:381–387.

30. Tung AW, Kiyak HA. Psychological influences on the timing
of orthodontic treatment. Am J Orthod Dentofacial Orthop.
1998;113:29–39.

31. Agou S, Locker D, Muirhead V, Tompson B, Streiner DL.
Does psychological well-being influence oral-health-related
quality of life reports in children receiving orthodontic
treatment? Am J Orthod Dentofacial Orthop. 2011;139:
369–377.
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