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Abstract

Background

Dental malocclusion is one of the most common developmental anomalies. Fixed orthodontics as one
of the treatments of malocclusion are referred to as mechanical devices that are attached to the teeth.
This study assessed quality of life (QOL) based on oral health impact profile (OHIP) amongst Iranian
patients undergoing fixed orthodontic appliances in orthodontic center of Sari, Iran.

Materials and Methods

This is a prospective controlled longitudinal study on 14-19 year-old patients with fixed orthodontic
appliances in orthodontic centers of Sari, Iran, in 2018. The 4th and 5th grade of orthodontic treatment
need (IOTN) subjects were enrolled in the study. QOL was assessed based on OHIP questionnaire at
the beginning of the study before placing braces (TO), a day after placing braces (T1), and three
months after placing braces (T2) for all subjects. Data were analyzed by SPSS version 24.0.

Results

The number of 290 patients (145 male and 145 female) were investigated. The average age of
participants was 17 + 1.94 years. The average QOL at three TO, T1, T2 times showed that the QOL of
patients in TO (19.66 + 10.19) was at the lowest value, in T1 (29.53 £ 15.14) it was moderate and in
T2 (17.84 £ 9.22) it was good, and these changes were statistically significant (P <0.05). The results
of correlation test showed that age had no significant correlation with QOL at any stage of measuring
QOL (T0: r=-0.008, P=0.89; T1: r=0.031, P=0.6; T2: r=-0.007, P=0.91).

Conclusion

The results of this study showed that QOL increases after orthodontics. The average score of the QOL
in T1 was at its lowest value, but T2 had a good QOL. The QOL of men and women was not different
in any of the three measuring stages.
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1- INTRODUCTION

Oral and dental anomalies deviations
from the growth and abnormality of
natural standards in a society that can
affect the bones and muscles of face and
jaw (1). The disruptive proportions and
asymmetry affect the disruption of facial
beauty (2). Dental malocclusion is one of
the most common  developmental
anomalies. In tooth and jaw anomalies, in
addition to the probable effects on
nutrition due to its effect on one's
appearance and face, it has a
psychologically negative effect on the
person's morale. Also, it increases the
susceptibility to strike, periodontal disease,
and tooth decay (3). The key to success in
achieving  patient  satisfaction  with
treatment outcomes is obtaining a beautiful
and pleasant smile in orthodontics (4).

Since hereditary and environmental factors
play an important role in the
malocclusion's creation, the prevalence of
these anomalies is different in various
races and countries (5). Fixed orthodontic
as one of the treatments of malocclusion
are referred to as mechanical devices that
are attached to the teeth by cement or by
adhesive materials and and are not
movable by the patient (2). It consists of
two parts: an inactive part that includes a
band, brace, buccal tube, lingual
attachment, lock pin, and an active part
that includes Archwire, spring, elastic, and
separator. Fixed devices have many
advantages. There are a variety of dental
replacements such as bodily replacement,
rotation, tapping, intrusion, extrusion, and
root replacement. It can also be used in
most malocclusions and can move multiple
teeth simultaneously (6).

However, fixed devices also have some
disadvantages, the most important of
which is the difficulty in oral hygiene
when using these devices. They are also
more expensive than mobile devices, and
if a part of the device is damaged, the
patient cannot correct it and may need to
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be referred to an orthodontist and
aesthetically, they are more noticed (2).
The World Health Organization in 1948,
defined health as perfect physical, mental,
and social welfare. According to this
definition, health is not just the absence of
disease; it was therefore necessary to
measure health and evaluate the results of
treatment interventions not only by
quantitative indicators of frequency and
severity of illness but to consider the total
health status of individuals (7). According
to this, the organization defines the quality
of life (QOL) as an individual's
understanding of their position in the life,
culture, and value system in which they
live and how it relates to their goals,
expectations, and standards (8).

QOL is a structure that ideally evaluates
health from a multidimensional
perspective, including physical,
psychological, social, and environmental
aspects. This method evaluates perceptions
and mental impressions of one's own life
and health, life preferences, and illness
effects such as socioeconomic costs (9,
10). Therefore, the QOL is quite
individualistic and is not observable by
others and is based on the people's
perception of different aspects of their
lives (11). In recent years, QOL has been
recognized as an important part of health
and has been considered in the assessment
of therapeutic and health programs (12).

Nowadays, many governments and
decision-makers at the macro-level of
sociology realize the QOL promotion and
subsequently health promotion, as an
integral part of  socio-economic
development (13). There are many studies
on QOL in different dental fields. Since
orthodontics and applied openings may
interfere with the patient's daily life and
cause harm to the patient in speech,
chewing, presence of the patient in the
community, and psychological effects,
some patients refuse to pursue and treat
their problem despite having jaw and
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dental anomalies. Another point about
fixed orthodontic appliances is the
problem of hygiene and its implications, of
course, provided adequate and sufficient
training, patients are usually careful to
perform health care during therapy.
Therefore, given the prevalence of
malocclusion and the necessity of
orthodontics, this study will review the
QOL based on oral health impact profile
(OHIP)  amongst  Iranian  patients
undergoing fixed orthodontic appliances in
the orthodontic center of Sari, Iran.

2- MATERIALS AND METHODS
2-1. Study design and population

This is a prospective controlled
longitudinal study on 14-19-year-old
patients with fixed orthodontic appliances
in orthodontic centers of Sari, North of
Iran, in 2018. According to the results of
previous studies (14), and considering
confidence level (CI) of 95% and
acceptable error of 0.07, the sample size
was estimated to be 290 people, and 145
females and 145 males were selected due
to the random number table.

2-2. Method

The subjects with grades 4 and 5 were
enrolled in the study according to the
severity of malocclusion derived from the
index of orthodontic treatment need
(IOTN) based on orthodontist's opinion.
For patients a bracket bonding system, a
similar braces type, a similar band type,
and an American orthodontics system were
used. Patients with any craniofacial
anomalies or  syndrome,  previous
orthodontics history, requiring
orthognathic surgery, and psychiatric
therapy were excluded from the study.

2-3. Measuring tool

A standard questionnaire called OHIP,
whose questions were designed in 1994
(15), was the tool for this research. The
questionnaire consisted of 7 domains of
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functional limitation, physical pain, mental
pain, physical disability, mental disability,
social disability and complete disability,
and the validity and reliability of the
Persian version of the questionnaire has
been evaluated and confirmed (Cronbach's
alpha = 0.85), (10, 16). In this study, a
summarized questionnaire containing 14
questions from the OHIP-49 main index
(17-19) was used. Each of the questions
had five points based on the Likert scale
for answering, and O to 4 points according
to the Likert scale for never, rarely,
sometimes, most often and almost always
answers, respectively. The total score of
each questionnaire ranged from 0 to 56.
The QOL score determined the range of 0-
18.7 as good, 18.6-37.3 as moderate, and
37.4-56 as poor. The questionnaire was
completed at the beginning of the study,
before placing braces (TQ), a day after
placing braces (T1) and three months after
placing braces (T2).

2-4. Ethical consideration

This study was conducted after approval
by the Mazandaran University of Medical
Sciences Research and Technology Deputy
and by the Ethics Committee on
Biomedical Research (Ethics Code:
IR.MAZUMS.REC.1397.1648), and with
obtaining the informed consent of the
participants. Participants were assured that
their  information would be kept
confidential.

2-5. Data Analyses

In this study, Kolmogorov-Smirnov and
Shapiro Wilks test were used to evaluate
the normality of quantitative data. Data
were also analyzed through Q-Q chart and
skew index. Little data followed the
normal distribution. Analyzing data was
conducted as frequency, percentage, mean,
and standard deviation. Comparison of
total and subgroup QOL scores by sex was
performed by Mann-Whitney test. Also,
the correlation between age and QOL
score was analyzed by Spearman test.
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Significance level was considered less than
0.05. Data were analyzed by SPSS version
24.0 software.

3- RESULTS

The number of 290 patients (145 males
and 145 females) were investigated. The
average age of participants was 17 = 1.94
years. The average age in men was 17.06 +
2.02 years, and in women was 16.94 *
1.85. There was no significant relationship
between age and sex (P = 0.61). The
average QOL at three times (TO, T1, T2)
showed that the QOL of patients in TO

(19.66 £ 10.19) was low, T1 (29.53
15.14) was moderate and in T2 (17.84
9.22) was good, which were statistically
significant (P  <0.05)  (Figure.l).
Differences in QOL between both genders
were low and had no significant
relationship with gender at any time of
study (Table.1). There is a significant
difference between the average rank of
QOL in T1 (2.68) with TO (1.7), and T3
(1.62) (P <0.001). The results of
correlation test showed that age had no
significant correlation with QOL at any
stage of measuring QOL (Table.2).
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Fig.1: Average QOL in three times (TO, T1, T2) of patient's measuring [before placing braces (T0), a
day after placing braces (T1), and three months after placing braces (T2)].

Table-1: Difference in QOL by Gender at TO, T1, T2.

QOL Gender Mean+ SD P-value*
.53+ 10.

T0 Female 19.53+£10.25 0.81
Male 19.8 +10.17
Female 29.27 £ 15.01

T Male 29.79 + 15.31 Uss
Female 17.70 £9.02

T2 0.94
Male 17.97 +£9.44

* Mann-Whitney test.
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Table-2: The correlation of age of patients with QOL.

Variable TO T1 T2
Age of The correlation coefficient -0.008 0.031 -0.007
patients *P_value 0.89 0.6 0.91

*Spearman's correlation.

4- DISCUSSION

The results of this study showed that
QOL increases after orthodontics. The
average score of the QOL in T1 was at its
lowest value, but T2 had a good QOL. The
QOL of men and women was not different
in any of the three measuring stages.
Therapeutic interventions can have an
impact on the QOL of patients. Due to the
prolonged fixed orthodontics process and
its effects on different aspects of QOL
associated with the oral and dental health
and functions, further studies are needed in
order to understand patient status during
treatment and wusing techniques and
systems that have the least interventions
and negative effects on QOL of the patient.
Shaw et al., have suggested that the
apparently  unacceptable  psychosocial
complications can be as much as or even
greater than biological problems (20).
Kragt et al., in their study, found that
malocclusion had no significant effect on
psychosocial complications. On the other
hand, the impact of malocclusion is
different with age and sex. In other words,
this effect is dependent on age and sex
(21). According to the results of various
studies, it is deduced that there are
differences in relation between age and sex
and psychosocial complications. In the
review study of Kragt et al., psychosocial
complications were investigated and could
justify the difference in results. Agbaje et
al. (2018) evaluated initial changes in
QOL associated with oral and dental health
among 11-46 year-old patients with fixed
orthodontic appliances in Nigeria. The
type of used questionnaire was different
from our study and it was presented to
patients at the beginning of treatment, one
week later, one month later, three months
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later, and six months later. They stated that
QOL associated with oral and dental health
has improved during the studied period
and thus, fixed orthodontic appliances can
significantly improve the QOL of
individuals (22). The results of this study
are consistent with the present study. A
study by Chen et al., evaluated the impact
of malocclusion on QOL associated with
oral hygiene in young 18-25 year-old
patients. IOTN index and OHIP-14
questionnaire were used before and after
orthodontics. The results of their study
indicate that before the treatment, the
mean total score of OHIP-14 had the
highest effect on the mean score in the
field of psychological problems (23). This
finding suggests that malocclusion affects
the QOL of a person. Therefore, the results
of this study indicated that malocclusion
has a significant negative impact on QOL
related to oral hygiene, especially in terms
of  disability and  mental pain.
Malocclusion orthodontics improves QOL
associated with oral hygiene. These
findings are similar to the present study. A
study by Masood et al., named the impact
of malocclusion on QOL related to oral
hygiene in 2013. The results of this study
showed that malocclusion has a significant
negative impact on QOL related to oral
hygiene and its dimensions and has the
greatest impact on the dimension of mental
pain, and no differences were reported
between men and women (24). This
finding is consistent with the present
study. In general, previous studies mostly
evaluated the impact of malocclusion on
QOL, but in the present study, fixed
orthodontic appliances were evaluated and
compared with the QOL of patients before
and during treatment. Therefore, this issue
is deemed to be a strength of the present
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study. Mansour et al. (2012) examined the
changes in the QOL of mouth and tooth
after 24 hours of fixed orthodontic
appliances and used the OHIP-14
questionnaire. The results of their study
showed that the total score of oral health-
related QOL was significantly higher at 24
hours after placement (10.9 + 43.5) than
before placement (9.2 + 34.1), (25). This
finding is consistent with the results of the
present study. However, they observed a
statistically significant relationship
between sex and QOL, whereas in the
present study such relationship was not
observed, therefore it is different from
their study. The reason for this difference
can be due to differences in measuring
times. Since in the present study, the
overall trend of QOL change in a 3-month
follow-up was examined with sex variable,
but Mansour et al. only studied it before
and after placing fixed appliance. Ethnic
reasons can also be considered because the
study of Mansour et al., was conducted in
Malaysia and the present study was
performed in Iran. In analyzing the results
of this study, it can be stated that the poor
QOL the day after placing braces, the
patient's pain is the result of placing
braces, wrists and wires, irritation of the
mucous and wound, the patient's mouth’s
unfamiliarity with appliance and chewing
problems and sometimes speech. It is also
observed that the mean score of QOL in
T2 is lower than TO mood, which indicates
a better QOL. This finding may be due to
the relative improvement of the patient's
anomalies caused by orthodontics as well
as the patient's compliance with the mouth
conditions over time.

5- CONCLUSION

In analyzing the results of this study;, it
can be stated that the poor QOL the day
after placing braces, the patient's pain is
the result of placing braces, wrists and
wires, irritation of the mucous and wound,
the patient's mouth’s unfamiliarity with
appliance and chewing problems and
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sometimes speech. It is also observed that
the mean score of QOL in T2 is lower than
TO mood, which indicates a better QOL.
This finding may be due to the relative
improvement of the patient's anomalies
caused by orthodontics as well as the
patient's compliance with the mouth
conditions over time. It is suggested that
studies be performed in the same way,
after anomaly correction, by evaluating the
QOL after removing braces. It is also
suggested to examine the impact of various
orthodontic appliances on QOL such as
orthodontics with clear aligner, movable
plaques, ceramic braces, and lingual
orthodontics system, and to compare them
with metal braces.
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