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Abstract
Objective: The study evaluated the impact of orthodontic treatment on the
quality of life in two patient groups with Class II Division 1 malocclusion.

Materials and methods: 98 patients were assigned to Fixed or Twin-block
appliance treatment groups. Patients’ treatment needs were categorized
with IOTN. The OHRQoL was assessed by OHIP-14 during different periods of
treatment.
Results: Both groups showed comparable improvements in OHRQoL as the
treatment progressed (Anova test p=0.05). Similar results were observed when
OHRQoL was analyzed at IOTN subgroup level (Bonferroni Test p<0.05).

Conclusion: OHRQoL improved significantly with both Fixed and Functional
appliances.

Introduction
World Health Organization (WHO) in 1948, defined health as
“a complete state of physical, mental, social wellbeing and not just
the absence of the disease”. This underscores the importance of
quality of life defined as patients’ “perceptions of their position
in life in the context of culture and value systems in which they
live, and in relation to their goals, expectations, standards, and
concerns” [1]. A person’s quality of life (QoL) can be affected
with poor oral health [2]. Measurement of oral health related
quality of life (OHRQoL) helps professionals clarify the role of
oral health status on the overall quality of life [3]. It also assists in
clinical decisions taking into account patients’ needs and serves
as an effective communication mechanism with policy makers
[4,5]. Consequently modern healthcare systems should address
patient’s health complaints, taking into consideration the impact
of patients’ illness on quality of life [6]. Modern dental procedures
Endeavour to improve patients’ quality of life. Orthodontic
treatment based on purely clinical and functional perceptions
may not fully address patients’ concerns. Patients and their
parents have been shown to share similar treatment expectations,
although parents reported more realistic prospects. Ethnicity
significantly influences expectations for orthodontic treatment,
and this may relate to differences in the patients’ and parents’
assessment of the clinical outcome [7]. Although improvement of
QoL is considered to be the major goal of orthodontic treatment,
it is established that, to obtain enhancement in QoL, patients
must go through some treatment-related undesirable side effects
when using orthodontics appliances [8]. Malocclusion is the
most common oral disorder which can cause negative impacts
on social life and self-confidence and may be greatly associated
with negative psychological connotations [9]. Studies reported
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that initially OHRQoL worsened during treatment; however a
considerable improvement was observed afterwards [10-12].
The aims of this prospective study were to assess the impact of
two orthodontic treatment modalities, Fixed- and Twin block
removable- appliances on patients’ quality of life.

Material and Methods

The study was conducted at the postgraduate university clinics
within Mater Dei State Hospital. Research and ethical approvals
for this study were granted from Mater Dei Hospital and University
of Malta Research Ethics Committee. Patient recruitment is
described in (Figure 1). Participation was on a voluntary basis;
potential patients and their guardians were explained the study
details and encouraged to raise any concerns. Participants
could withdraw at any point in the study without affecting their
treatment. Interested patients/ guardians were provided with a
patient information package in their preferred language that is
Maltese or English. Written consent was obtained. The clinical
steps involved for the fixed appliances and Twin blocks removable
appliances were explained to the parents/guardians. In cases
involving extractions, further explanation and specific was
obtained for the procedure. Inclusion criteria involved medically
fit school children aged 10-16 years, who were non-syndromic,
fully compliant, required simple extractions and had no previous
orthodontic treatment. Exclusion criteria included patients below
10 years, and cases requiring headgear devices and surgical
removal of teeth. Patients’ occlusions for both groups were Class
2 division 1 incisors relationship [13]. The fixed appliances
group was treated with MIM brackets pre-adjusted straight
wire appliance (0.022 X 0.028 ‘inch) whilst the second group
received Twin block removable functional appliances. An IOTNDHC (Dental Health Component) index main grade was used to
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categorize the patients’ variety of treatment needs (e.g. differences
in over jet, the presence of hypodontia, crossbites, open bites,
impacted canines etc). We did not use IOTN-DHC to compare the
severity for malocclusions. The principle clinician used the main
grades of IOTN (DHC) to categorize each patient. Intra-examiner
testing was performed. The investigator evaluated 10 casts/day
allowing 20 minutes recess between each cast scoring. To verify
the results a second experienced clinician evaluated the casts and
an inter-examiner reliability test was carried out on randomly
allocated 50 casts. The OHRQoL was measured with the OHIP14 questionnaire. Patients completed the questionnaire in their
preferred language [14,15] five times: prior to treatment as a
baseline (T0), after six weeks of fitting the appliances (T1), after
12 weeks (T2), 6 month (T3) and at the end of the treatment (T4).
OHIP-14 scores follow a Likert scale: the lowest score is Never=1,
Hardly ever=2, occasionally=3, fairly often=4, Very often (Highest)
=5.

Figure 1: Percentage distribution of patients as per IOTN and type of
Appliance.
Oral health-related Quality of Life Measurement.

Statistical Analyses

1. The following statistical tests were applied:

2. Sample size and power analyses were estimated using
Analysis of Covariance (ANCOVA).
3. Intra examiner and inter examiner reproducibility were
estimated using weighted concordance Kappa’s index.

4. Chi-square independence test and T-test were used to study
homogeneity of treatment groups.
5. Kolmogorov-Smirnov´s test was applied to assess normality
of OHIP-14 global and sub-scores, at the different timepoints.

6. A General Linear Model (GLM) for repeated measurements
Analysis of Variance (ANOVA and Bonferroni Tests) was
estimated to test differences of the means of an OHIP-14
outcome for the different follow-up periods according to the
appliance group and IOTN index.
7. Significance level used in analyses was set at a p value of
<0.05.
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Results
The sample consisted of 98 subjects classified in two
balanced groups according their orthodontic appliance. The
gender distribution included 20 males and 29 females (Fixed
group) and 21 females and 28 males (Functional group). A Chi2
test concluded that statistical differences were not reached
(p=0.103). There were no significant differences in the average
ages according to gender (T-Test p>0.05). The ages were 13±1.18
for males and 12.4±1.24 years old for females. The observation
period was around 25 months. The intra-examiner reliability for
the classification of IOTN grades was estimated as good with a
weighted Kappa´s index of 0.73. The inter-examiner reliability
for the classification of IOTN grades was estimated as good with
a weighted Kappa´s index of 0.69.The IOTN-DHC indicated that
most patients were in the grade 4 or 5 categories. (Figure 1)
explores the distribution of the patients. Patients that received
fixed appliances were almost exclusively grade 4 or 5; however,
roughly a third of those in the functional group were classified in
the IOTN grade 3. In this case, statistical significance was reached
(Chi2 test p<0.001). Moreover extractions were exclusively in
the fixed appliance group rates with 63.3% requiring removal of
teeth. These differences between the two main groups reached
statistical significance (p<0.001, Chi2 test). In the fixed appliance
group, extractions were observed in the IOTN 4 (43.5%) and 5
(60.6%) sub-groups. The OHIP-14 scores showed no significant
differences in quality of life when the two orthodontic groups
were compared together (Anova p-0.108). Moreover no
interactions were identified over time (p=0.518), indicating
that changes in OHIP scores throughout time were similar for
each group. However it was noted that there were differences in
the OHIP mean scores within the groups over time (Bonferroni
Tests p<0.001) generally the scores at the end of treatment
were significantly lower than the initial and intermediate time
points. The severity of treatment needs, as described by IOTN
index was not associated with the patients’ level of quality of life
(ANOVA test p>0.05). However, for all the three IOTN subgroups
a significant difference was observed at T4 when compared
to (T0), (Test Bonferroni´s p<0.05). OHIP-14 was significantly
lower at T4 with respect to T0 within each appliance group and
each IOTN grade. Thus both appliances showed improvement in
quality of life (Figure 2). We also observed that scores increased
until (T1), considered being a period of adaptation and then
slopes became negative. These changes in Global OHIP score total
throughout time were similar for each group and non significant
(Anova p=0.518), OHIP-14 Functional scores (Figure 3) OHIP-14
Functional scores were significantly lower at T4 with respect to
T0, within each appliance group and each IOTN grade. (Bonferroni
Test: p<0.05). With regards to the IOTN 4 group, there were
significant differences between groups at T1, T3 and T4, with
higher satisfaction recorded for the patients in the fixed group.
(Bonferroni Test p<0.05) OHIP-14 Psychosocial scores (Figure 4)
A significant improvement in OHIP 14 Psychosocial scores was
observed at T4 for IOTN subgroups 4 and 5 (Bonferroni Test´s
p<0.05). In the case of IOTN 3, a significant difference at T4 was
reached for Twin block group only (Bonferroni´s test p<0.001). At
T4, OHIP Psychosocial score for the fixed group were significantly
lower than those for the Functional one independently of IOTN
severity. (Bonferroni Test p<0.05)
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Discussion

Figure 2: Changes in Global OHIP-14 scores for the IOTN Grades with
Time.

Figure 3: Changes in OHIP-14 Functional scores for the IOTN Grades
with Time.

Figure 4: Changes in OHIP-14 Psychosocial scores for the IOTN Grades
with Time.

This prospective study showed that the quality of life
improved significantly with Fixed and Twin block appliances by
the end of treatment. They corroborate studies that observed
that patient satisfaction and oral health-related quality of life
improved significantly at the end of fixed orthodontic treatment
[16, 17]. To date no studies compared the changes in quality of
life following treatment with Fixed and Twin block functional
appliances. This study underscores the fact that quality of life
improved significantly irrespective of the appliance and that the
patients adapted and embraced treatment meaning that both
appliances were equally effective. Chen et al. reported that fixed
appliances deteriorate quality of life in the first month but then
function and pain levels improved as treatment progressed [18].
It was reported that non-surgical tooth extraction prior to fixed
appliance treatment could worsen the quality of life especially
the functional aspects [19]. We also observed similar trends.
Extractions were a contributing factor, beside the fixed appliance
itself, in worsening the quality of life at the beginning of the
treatment as evidenced by the OHIP scores. Indeed the functional
scores of OHIP 14 were high at T1 indicating worsened quality of
life. Following healing and adaptation the quality of life improved
remarkably. The fixed appliance group experienced more pain
than the Twin Block group when eating, since the latter were
asked to remove the appliance during meals. Authors reported
that patients with removable appliances group experienced more
issues with speech during treatment and had negative effects on
schoolwork and leisure activities [20]. This is due to the fact that
removable appliances reduce and change the intraoral space,
thus precluding the tongue from articulating certain speech
sounds. In addition speech problems in the removable appliance
group can also be a contributing factor to the negative effect on
schoolwork and leisure activities reported [20]. It is therefore not
surprising that in our study the Twin block group demonstrated
poorer quality of life at the beginning of the treatment since
the appliance is bulky and hinders patients’ speech. However
we observed that once the patients adapted the quality of life
improved. It is evident that both groups showed improvement in
quality of life from baseline till the end of treatment. However it is
important to remember the patient’s own perceived expectation
to the treatment outcome in relation to the presenting problem.
Patients who used fixed appliances had all their teeth aligned to
a high degree. On the other hand Twin block appliances group
was treated to correct the over jet, with dento-alveolar and minor
skeletal changes (O’brien K et al., 2003). Keeping in mind that
patients seeking treatment expect different outcomes, it is no
surprise that patients in the Twin block appliance group reported
similar scores to the Fixed group.. For example patients in the
Twin block group, who were embarrassed with their teeth due
to their malocclusion, would have perceived very favorably, a
reduction of over jet of 11 mm to 3 mm by the end of treatment.
The initial orthodontic treatment need (IOTN) scores were high at
the beginning of the treatment but dropped significantly toward
the end for fixed appliance group. The same effect was evident
for the functional appliances group, though not as significant
since the Twin blocks mainly addressed the over jet malocclusion
at this stage of treatment. Most probably a further reduction in
IOTN scores for the functional group would be observed if the
same patients proceeded to fixed treatment. The sub-scores
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for the functional (IOTN 4) and psychosocial domains (IOTN
3, 4, 5) were lower at the end of treatment for the fixed group.
Although these results were statistically significant, it is pertinent
to note that these results were clinically irrelevant. This study
underscored the fact that IOTN was not sensitive in measuring
orthodontic treatment needs from a patient’s perspective or
failed to address the patients chief complain. Rather it defined
them from a clinician’s point of view only. In this respect our
study corroborated other authors’ findings and highlighted the
need for an index that looks holistically at the problem that is
both from patient and clinician’s perspectives [21]. It is important
to highlight that the costs incurred for these two treatment
modalities can be different and therefore an economic analysis is
warranted to investigate the cost effectiveness of treatment. This
will be the subject of a second study.

Conclusion

All patients reported an improvement in their quality of life. At
the end of treatment no statistically significant differences were
found between the two groups.
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