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Abstract

Background We evaluated anxiety, pain, and oral-health-related quality of life in individuals treated with
conventional fixed appliances (Group A) and clear aligners (Group B) for moderate malocclusion during the initial
phase of orthodontic treatment.

Methods Sixty individuals, separated into Group A (n=30) and Group B (n=30), were included in the study. They
completed the Anxiety Levels, Oral Health Impact Profile-14, and Oral Health Related Quality of Life - United Kingdom/
Surveys after the application of attachments on days 0 (T1), 10 (T10), and 20 (T20). Their pain levels were evaluated
with the Visual Analogue Scale on days 0, 2, and 6 in the 2nd and 6th hours and on the 1st, 3rd, 7th, 14th, and 21st
days.

Results Per the VAS questionnaire, pain levels in the 2nd hour, 6th hour, 1st day, and 3rd day were significantly lower
in Group B than in Group A. In the OHIP-14 survey results, the comparison between Group A and Group B showed a
significant difference only on the 1st day. The STAl and OHRQoL-UK survey results did not differ significantly between
the groups.

Conclusions We found no significant difference between the two groups in terms of anxiety levels, and pain among
individuals in Group A was higher than in Group B only at the beginning of the treatment. No significant differences
were observed in terms of individuals' quality of life.

Trial registration NCT06133296 (retrospectively registered)- Registration Date:15/11/2023.
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Background

Clear-aligner treatment is an increasingly popular orth-
odontic treatment option [1]. With this treatment
method, which was introduced in the literature at the
beginning of the 20th century, approximately four mil-
lion individuals in 2019 and over twelve million individu-
als today have been treated [2]. In addition, the number
of commercial companies worldwide producing clear
aligners has reached twenty-seven, indicating that these
figures will increase rapidly [2, 3]. Although there are
debates about the treatment’s effectiveness, the increase
in living standards and the improvement of the quality
of life of individuals relative to conventional fixed orth-
odontic treatment have increased interest in clear aligner
treatment [4-9].

The World Health Organization has multidimen-
sional definitions of the concepts of “quality of life” and
“health” Their commonality is that they emphasize the
importance of individuals’ psychological and social sta-
tus in recent years [10-12]. Quality of life is affected by
dentofacial problems caused by malocclusions as well as
the psychosocial state of individuals during orthodon-
tic treatment [11, 13]. Oral-health-related quality of life
was defined as “the absence of physical and psychologi-
cal problems in terms of oral health and self-confidence
associated with the maxillofacial region,” and the impor-
tance of self-confidence and psychosocial status that
could affect quality of life was emphasized [14]. The pain
and anxiety experienced before and during orthodon-
tic treatment are among the factors that influence oral
health-related quality of life [15].

Pain is an emotional state individuals undergoing orth-
odontic treatment frequently encounter, leading to coop-
eration problems and even causing patients to give up
treatment [16]. In studies evaluating pain levels in con-
ventional fixed orthodontic treatments, with the first arch
wire application, pain peaks at the 4th hour of the 1st day
and can be felt until the 7th day [6, 17, 18]. When com-
paring pain levels between individuals treated with con-
ventional fixed orthodontic appliances and clear aligners,
clear aligner treatment was found to be less painful in the
first few days, but there was no significant difference in
pain levels at later stages of treatment [19, 20].

The importance of malocclusion type and arch length
discrepancy has been emphasized in studies compar-
ing conventional fixed orthodontic treatment and clear
aligner treatment in terms of pain and quality of life [19,
20]. Considering that the concepts of anxiety, pain, and
quality of life are interrelated, there are limited studies in
which the two treatment methods are evaluated in terms
of these factors in a particular malocclusion [21]. We
aim to compare anxiety and pain values observed in the
initial phase of orthodontic treatment and oral-health-
related quality of life among individuals with a moderate
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malocclusion treated with conventional fixed orthodon-
tic appliances and clear aligners. Our null hypothesis
(HO) is that there is no difference in anxiety, pain, or oral-
health-related quality of life between individuals treated
with conventional fixed orthodontic appliances and clear
aligners.

Methods

Trial design

This study is a single-centre two-arm parallel-group
randomized clinical trial with a 1:1 allocation ratio.
This research was carried out between 01/03/2021-
01/03/2023. The XXX University Non-Interven-
tional Clinical Research Committee approved the
study (2021/02/08; Clinical trial registration number:
NCT06133296 retrospectively registered- Registration
Date:15/11/2023). This randomized clinical trial study
included sixty individuals who underwent conventional
fixed orthodontic treatment/and aligner treatment at
XXXX University Faculty of Dentistry, Department of
Orthodontics. Written informed consent was obtained
from all individuals who agreed to participate in our
study, which was conducted under the guidance of the
Helsinki Declaration ethical rules and from the parents of
patients younger than 18 years of age after they received
detailed information about the purpose and method of
the study.

Inclusion and exclusion criteria

The study included individuals who had not undergone
orthodontic treatment, had Angle Class I malocclusion,
had a 4-6 mm arch length discrepancy in both den-
tal arches, were in the permanent dentition period, had
missing or impacted teeth, had plaque accumulation, had
gingival inflammation, were non-smokers, and were non-
alcohol drinkers. The study excluded individuals who had
undergone extraction fixed orthodontic treatment, expe-
rienced radiologically observed alveolar bone loss, had
any systemic disease, or reported using drugs or analge-
sics during the survey.

Establishment of working groups

Group A (n=30) comprised individuals who under-
went conventional fixed orthodontic treatment and
group B (n=30) individuals who underwent clear aligner
treatment. Individuals were randomized, using closed
envelopes, into the two groups. Individuals with fixed
orthodontic attachments attached to all their perma-
nent teeth and individuals with planned tooth move-
ment for 80% of their permanent teeth were included in
Group B. Digital orthodontic models were created with
a three-dimensional model scanning device (iTero Ele-
ment 2, Align Technology, San Jose, CA). Arch length
discrepancy (discrepancy Index) was calculated using the
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OrthoCAD (Align Technology, Inc.) program in digital
orthodontic models transferred to a computer environ-
ment. Note that the groups were similar in terms of age
and gender. Bonding and surveys were conducted in the
morning to standardize the values to be measured for all
three surveys. Before the application of fixed orthodon-
tic attachments in Group A and clear aligners in Group
B, one researcher recorded the participants’ age, gender,
arch length deviation, and education level and the bond-
ing of the attachments in both groups in the study;, (.) and
another researcher recorded the survey results (.).

Bonding of fixed orthodontic attachments

Roth brackets (0.018; Gemini Roth System, 3 M Unitek,
USA) were used for the fixed orthodontic attachment.
Tooth surfaces were etched with 35% gel phosphoric acid
(ScotchbondTM Universal Etchant, 3 M Unitek, Monro-
via, CA, USA) for 30 s and then washed with water for
15 s. A primer (Transbond XT, 3 M Unitek, USA) was
applied to the etching surface with the manufacturer’s
applicator. After cleaning the adhesive residues protrud-
ing from the edges of the bracket base with the help of
a probe, each tooth was irradiated with LED light device
(D-Light Pro, GC Corporation, Leuven, Belgium for 20 s
for 5 s from the mesial, distal occlusal and gingival sur-
faces. For leveling after bonding, 0.012 nickel titanium
arch wires (3 M Unitek Monrovia, CA, USA) were tied
with an elastic ligature.

Application of clear aligners

For Group B, clear aligners were ordered after the
recordings were evaluated in the Clincheck program,
and the final treatment plan was created. After the clear
aligners came from the manufacturer (Align Technology,
Santa Clara, CA), the guide aligner’s compatibility with
each patient’s mouth was checked for attachments. The
enamel surfaces on which the attachments will be applied
were etched with the same method as in Group A. After
an adhesive (Reliance Orthodontic Products Inc., Itasca,
IL, USA) was condensed into the attachment spaces
inside the guide plate, the guide aligner was placed in the
correct position in the mouth and each attachment was
applied on the buccal surface with an LED light device
(D-Light Pro, GC Corporation, Leuven, Belgium) for
20 s. After the guide aligner was removed, the compos-
ite residues around the attachments were cleaned and the
first treatment aligner was applied. The individuals were
informed that they should use their clear aligner con-
tinuously, except during meals, and replace them after 10
days.

Collection of data
To measure the individuals’ anxiety level, we applied the
Spielberger State and Trait Anxiety Inventory (STAI)
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survey. It includes 40 questions that measure state anxi-
ety (STAI-S, 20) and trait anxiety (STAI-T, 20). The
answer categories for the questions varied according to
the nature of the problem (e.g., 1: No, 2: slightly, 3: mul-
tiple, and 4: always) in the form of a four-point scale.
There are two types of expressions on the scales: direct
and reversed. Direct expressions indicate negative emo-
tions, and reversed expressions indicate positive emo-
tions. The reversed expressions were scored as follows:
those that were worth 1 point were converted to 4 points,
and those that were worth 4 points were converted to 1
point. Answers of 4 in direct expressions and answers of
1 in reversed expressions show high anxiety. Both groups
were applied to both groups before treatment (T0), fixed
orthodontic attachments in group A and after the first
clear aligner was applied in group B (T1), on the 10th day
(T10), and on the 20th day (T20).

A 10 cm-long scale called the Visual Analogue Scale
(VAS) was used to measure the individuals’ pain lev-
els. On the scale, 0 denotes painlessness and 10 denotes
unbearable pain. Evaluations were conducted at 0, 2, and
6 h after treatment and on days 1, 3, 7, 14, and 21.

The Oral Health Impact Profile-14 (OHIP-14) and
Oral-Health-Related Quality of Life-United Kingdom
(OHRQoOL-UK) questionnaires were used to measure
quality of life in our study. The OHIP-14 questionnaire
consists of seven domains and 14 questions, including
those related to functional limitation, physical pain, psy-
chological discomfort, physical disability, psychological
disability, and disability. The individuals were asked to
answer each question as follows: 0: never, 1: very little, 2:
sometimes, 3: quite often, and 4: often. After the results
were collected separately for each of the seven subgroups,
they were added together to calculate the total score.
High scores on the OHIP-14 questionnaire indicate that
quality of life was adversely affected. The OHRQoL-UK
questionnaire comprises 16 questions in four categories:
symptom (two questions), physical condition (five ques-
tions), psychological condition (five questions), and social
situation (four questions). The participants responded on
a Likert scale, with 1 point for very bad influence, 2 for
bad influence, 3 for no effect, 4 for good effect, and 5 for
very good effect. Possible total scores range from 16 to
80. A high score indicates a good quality of life for oral
and dental health whereas a low score indicates a poor
quality of life for oral and dental health. In both groups,
after fixed orthodontic attachments in Group A and
after the first clear aligner was applied in Group B (T1)
and after 10 days (T10) and 20 days (T20) of treatment,
the OHIP-14 and OHRQoL-UK questionnaires were
administered.
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Table 1 Demographic data of group A and group B

Group A Group B p
Age (year) Mean +SD 213+337 2365+658  0612"
Min 17.08 1741
Max 249 28
Gender Female 15 (%50) 15 (%50) 0.999°
Male 15 (%50) 15 (%50)
Arch Length  Mean+SD 501+055 4.94+0.66 0.656"
Disperancy  Min 4.1 40
Max 59 59
Educational  High School 14 (%46.7) 2 (%6.7)
Level Undergraduate 15 (%50) 13 (%43.3)
Graduate 1 (%3.3) 15 (%50)

#:Independent two sample t test.
®: Chi-Square test.

Sample size calculation

The sample size was calculated using the G-Power statis-
tical package software (Version 3.1 Franz Foul, Univer-
sitdt Kiel, Germany). When we calculated the sample for
the effect size (d, effect size=0.8), type I error (a=0.05),
and 80% power values, we calculated a sample size of 52
individuals for the two independent groups [22]. How-
ever, it was deemed appropriate to include a total of 60
individuals, assuming that the rate of exclusion from the
study would be 15%. Since the study was completed with
60 individuals, the post hoc power was determined as
88%.

Statistical analysis

Descriptive statistics were presented as means and stan-
dard deviations for continuous variables and as counts
and percentages for categorical variables. Two sample
t tests were conducted to compare independent two
groups for age and arch length disperancy. In addition,
a two-way repeated measure ANOVA was conducted to

STAL-S
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T

QGroupA  @Group8
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determine whether there is a difference between groups
(independent) and periods (dependent) in terms of
other characteristics. To determine linear relationships
between the continuous variables, the Pearson correla-
tion coefficient was computed. A Chi-square test was
conducted to determine the relationship between cat-
egorical variables. Statistical significance level was set st
5%, and the SPSS for Windows version 21.0 (SPSS Inc.,
Chicago, Illionois, USA) statistical package program was
used for all statistical computations.

Results
Table 1 presents the descriptive statistics for the age,
gender, arch length deviation, and educational level of
the individuals who were included in the study. The aver-
age age of the individuals was 21.3+3.37 years in Group
A and 23.65%6.58 years in Group B, and the difference
between the groups was not statistically significant
(p=0.612). The arch length deviation was 5.01+0.55 mm
in Group A and 4.94+0.66 mm in Group B, and the dif-
ference was not statistically significant (p=0.656).

Figure 1 presents the results of the STAI-T and STAI-
S surveys of the individuals who participated in the
research. The STAI-S values were 34.37+8.94 in TO,
37.97+10.85 in T1, 34.87+1056 in T10, and 33.07+8.28
in T20 in Group A and 0.03£7.90 in TO, 34.87+9.95
in T1, 31.70+£8.33 in T10, and 33.53%9.53 in T20 in
Group B. The STAI-T values were 39.371£8.86 in TO,
40.00£8.90 in T1, 40.47+10.03 in T10, and 39.50+8.93
in T20 in Group A and 35.80+£7.84 in TO, 35.93+£8.29 in
T1, 37.10£6.38 in T10, and 36.23£7.21 in T20 in Group
B. In terms of STAI-S and STAI-T values, the changes
observed within and between the groups were not
significant.

Figure 2 shows a comparison of pain lev-
els between Group C and Group A. The median

STAI-T

QGroupA

DGroup 8

Two-way repeated measures ANOVA, ( p=0,05)

Fig. 1 Comparison of anxiety level (STAI-S, STAI-T) between the the group A and the group B
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Fig. 2 Comparison of VAS pain level between the the group A and the group B

(maximum —minimum) values of pain levels at 0, 2, and
6 h and on the 1st, 3rd, 7th, 14th, and 21st days were O
(0-3), 1.5 (0-10), 4 (0-10), 5.5 (0—10), 3 (0—10), 1.5
(0-10), 1 (0—5), and 0 (0—6) in Group B; and 0 (0—2), 0.5
(0-3),2(0-5),3(0-6), 1.5 (0—4), 1(0—4), 0.5 (0-3), and
0 (0—2) in Group A. At the 2nd hour (p=0.004), 6th hour
(p=0.008), 1st day (p=0.001), and 3rd day (p=0.004),
pain levels were found to be significantly lower in Group
B compared to those in Group A.

Figure 3 shows the OHIP-14 survey results of the
research participants, while Fig. 4 shows the results of
the OHRQoL-UK survey. The OHIP-14 survey results
on days 1, 10, and 20 were 18.7317.75, 16.50+£7.45, and
14.53£7.07 in Group A and 13.07+7.32, 13.10£7.91, and
12.431+9.24 in Group B, respectively. The comparison
results between the groups showed a significant differ-
ence only on the 1st day (p=0.049). The OHRQoL-UK
survey results on days 1, 10, and 20 were 45.5016.16,
45.9315.29, and 47.8317.65 in Group A and 46.5019.34,
48.73+8.02, and 49.6018.87 in Group B, respectively. No
significant difference was observed between the groups.

Discussion
Although the effectiveness of the treatment is debated,
studies evaluating the pain, anxiety and quality of life
associated with clear aligners that have become popular
in the last two decades have shown conflicting results
[4, 6, 23, 24]. In the present study, pain levels were sig-
nificantly lower in Group B at the 2nd and 6th hours
and on the 1st and 3rd days. According to the OHIP-14
survey results, only during the 1st day was the quality of
life significantly better in Group A, and there was no sig-
nificant difference between the groups, according to the
OHRQOoL-UK survey results. In light of these results, the
null hypothesis of our research was partially supported.
Dental anxiety varies between 10% and 29.3% [25]. In
two studies evaluating the anxiety levels of individuals
treated with the straight-wire technique using conven-
tional metal brackets in the first month, the anxiety level
increased significantly after the first arch wire placement
and gradually decreased within 30 days. Age and gen-
der did not have a significant effect on anxiety [13, 26].
Sar1 et al. [27] compared the anxiety levels of individuals
who will receive orthodontic treatment, individuals who
received orthodontic treatment, and the parents of both
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Fig. 3 Comparison of OHIP-14 between the group A and the group B

groups and stated that the anxiety levels of individuals to
be treated and their families were higher. They stated that
environmental factors, such as family, should be consid-
ered in the evaluation of anxiety levels. In our study, the
STAI questionnaire Spilberger [28] developed, which is
also used in current studies, was used to evaluate indi-
viduals’ state and trait anxiety levels.

Gao et al. [29] compared conventional fixed orth-
odontic and Invisalign™ treatments in terms of anxiety
levels. The anxiety level was significantly lower in the
group treated with Invisalign™ In addition, anxiety lev-
els increased on the first day in both groups and then
gradually decreased until the 14th day. In our study, we
observed that STAI-S values increased significantly in
both groups after treatment began. However, there was
no significant difference between the time periods in
terms of the STAI-S and STAI-T values. The differences
in the results may have arisen due to the inclusion of
individuals with heterogeneous malocclusions in the
study [29].

In a conventional fixed orthodontic treatment, imme-
diately after the initial arch wire application, edema and
acute ischemia in periodontal tissues are seen together

B Group B

with pain [30]. Approximately 95% of individuals feel pain
during conventional fixed orthodontic treatment, and 8%
stop treatment because of pain [18, 31]. The pain begins
within 12 h after arch wire application, peaks within
one day, and gradually decreases after the 3rd day [30,
32]. In studies comparing pain levels between individu-
als treated with fixed orthodontic treatment and clear
aligner treatment, Fujimaya et al. [33] found that pain
levels peaked in the first 24 h in both groups and then
gradually decreased. In addition, no pain was observed
after the 5th day in either group, and although it was sig-
nificant only on the 3rd and 4th days, the pain level in the
first four days was lower in the clear aligner group. Gao et
al. [29] reported that pain peaked in the first 24 h and was
significantly lower in the clear aligner group during the
14-day evaluation period. Similarly, other studies have
shown that individuals treated with clear aligners feel
less pain than individuals treated with conventional fixed
orthodontic appliances [8, 34, 35].

In contrast, Cardoso et al. [19] and Mheissen et al.
[20] stated in their systematic reviews that the pain level
was lower, especially in individuals who underwent clear
aligner treatment at the beginning of the treatment. They
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Fig. 4 Comparison of OHRQOL-UK between the group A and the group B

also emphasized that the studies they evaluated pre-
sented low or moderate evidence that the sensation of
pain could vary between individuals and that the sever-
ity of malocclusion was affected the level of pain [19, 20].
Yassir et al. [34] reported that clear aligners were more
effective in correcting mild to moderate malocclusions.
To minimize the factors that may affect pain level, we
included individuals with angle class I malocclusion and
4—6-mm arch length deviation in both dental arches in
our study. However, attention was paid to planning tooth
movement for 80% of the permanent teeth in the clear-
aligner group. As a result, pain in Group A was signifi-
cantly lower in the 2nd and 6th hours and on the 1st and
3rd days, in line with the findings of the current studies.
Antonio-Zancajo et al. [21] compared conventional
fixed orthodontic and clear aligner treatments in terms of
quality of life and stated that it was significantly higher
in individuals treated with clear aligners. Alfawal et al.
[35] used the OHIP-14 survey and found that individuals
treated with clear aligners had higher quality of life scores
and shorter treatment periods, but the type of maloc-
clusion may have affected these results. Sauer et al. [36]
reported that clear aligners slightly enhanced patients’

B Group B

quality of life. Sharma et al. [37] used the COHIP-SF 19
survey and found no significant difference between the
two groups in terms of quality of life. Given that many
factors affect quality of life, the results of our study, which
used two different surveys, were compatible with those of
Sharma et al. [37]

Studies evaluating quality of life have shown differ-
ences in results [8, 9, 19, 20, 29, 33, 38]. Malocclusion
types and crowding levels should be considered in stud-
ies evaluating the relationship between orthodontic pain
and quality of life [19, 20]. Therefore, we aimed to evalu-
ate individuals with a specific malocclusion group and
arch length discrepancy. In addition, the biomechanics
of conventional fixed orthodontic and clear-aligner treat-
ments are different, and the attachments used in conven-
tional fixed orthodontic treatment may cause soft tissue
disorders, which may also have caused the differences in
the results. In addition, considering the previous studies,
most of which were short-term, we think that movement
starts immediately in all teeth in conventional fixed orth-
odontic treatment, and that the number of clear aligners,
the duration of use, attachment types, and the order of
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tooth movement planning affect the results in individuals
receiving clear aligner treatment.

The treatment satisfaction of individuals treated with
clear aligners and their psychological well-being, eat-
ing and drinking comfort, participation in activities in
social life, and aesthetics, and clear aligners can be effec-
tive in the selection of this treatment method [36, 37, 39,
40]. Both treatment methods can reduce patient comfort
due to soft tissue incompatibility with fixed orthodontic
attachments and clear aligners as well as pain due to orth-
odontic tooth movement [33]. The limited sample size,
lack of evaluation of groups with different arch length
deviations, use of different types of attachment, and vari-
ous biomechanics of both treatment methods are among
this study’s main limitations. Therefore, we recommend
conducting new research with groups with a different
arch length discrepancy using various attachment types
and performing biomechanically similar treatment meth-
ods in wider populations.

Conclusion

We found no significant difference between the two
groups in terms of anxiety levels, and pain was more
intense with conventional fixed orthodontic treatment at
the beginning of treatment than with clear-aligner treat-
ment. Furthermore, the OHIP-14 survey results showed
that individuals with clear aligners had a higher quality of
life than those who underwent conventional fixed orth-
odontic treatment at the beginning of treatment.

Author contributions

Conceptualization: [M.T]; Methodology: [M.T, Y.KJ; Investigation: [Y.T]; Formal
analysis: [S.K]; Writing—original draft preparation: [M.T, Y. T]; Writing—review
and editing: [Y.K, M.T]; Resources: [Y.T]; Supervision: [Y.K].

Funding
This study was not financially supported.

Data availability
The datasets used and/or analysed during the current study available from the
corresponding author on reasonable request.

Declarations

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Ethical approval and consent to participate

Ethics approval (2021/02-08) was obtained from the Van Yizinci Yil
University Non-Interventional Clinical Research Committee. Written informed
consent was obtained from all individuals who agreed to participate in our
study, which was conducted under the guidance of the Helsinki Declaration
ethical rules and from the parents of patients younger than 18 years of age
after they received detailed information about the purpose and method of
the study.

Received: 25 February 2024 / Accepted: 6 May 2024
Published online: 17 May 2024

Page 8 of 9

References

1.

2.

20.

21.

22.

23.

24.

Johal A, Bondemark L. Clear aligner orthodontic treatment: Angle Society of
Europe consensus viewpoint. J Orthod. 2021;48:300-4.

Tamer |, Oztas E, Marsan G. Orthodontic Treatment with Clear aligners and
the scientific reality behind their marketing: a Literature Review. Turk J
Orthod. 2019;32:241-6.

Invisalign treatment |. Invisalign clear aligners. https://www.invisalign.com/.
Accessed 6 Jun 2022.

Robertson L, Kaur H, Fagundes NCF, Romanyk D, Major P, Flores Mir C.
Effectiveness of clear aligner therapy for orthodontic treatment: a systematic
review. Orthod Craniofac Res. 2020;23:133-42.

Galan-Lopez L, Barcia-Gonzalez J, Plasencia E. A systematic review of the
accuracy and efficiency of dental movements with Invisalign®. Korean J
Orthod. 2019;49:140-9.

Papadimitriou A, Mousoulea S, Gkantidis N, Kloukos D. Clinical effective-
ness of Invisalign® orthodontic treatment: a systematic review. Prog Orthod.
2018;19:37.

Azaripour A, Weusmann J, Mahmoodi B, Peppas D, Gerhold-Ay A, Van
Noorden CJF, et al. Braces versus Invisalign®: gingival parameters and patients’
satisfaction during treatment: a cross-sectional study. BMC Oral Health.
2015;15:69.

Miller KB, McGorray SP, Womack R, Quintero JC, Perelmuter M, Gibson J, et

al. A comparison of treatment impacts between Invisalign aligner and fixed
appliance therapy during the first week of treatment. Am J Orthod Dentofac
Orthop. 2007;131:23021-9.

Shalish M, Cooper-Kazaz R, Ivgi |, Canetti L, Tsur B, Bachar E, et al. Adult
patients’adjustability to orthodontic appliances. Part I: a comparison
between Labial, Lingual, and Invisalign”. Eur J Orthod. 2012;34:724-30.
Karimi M, Brazier J. Health, Health-Related Quality of Life, and quality of life:
what is the difference? PharmacoEconomics. 2016;34:645-9.

Tsakos G. Combining normative and psychosocial perceptions for assessing
orthodontic treatment needs. J Dent Educ. 2008;72:876-85.

Omara M, Stamm T, Bekes K. Four-dimensional oral health-related quality of
life impact in children: a systematic review. J Oral Rehabil. 2021;48:293-304.
Wang J, Tang X, ShenY, Shang G, Fang L, Wang R, et al. The correlations
between health-related quality of life changes and pain and anxiety in
orthodontic patients in the initial stage of treatment. Biomed Res Int.
2015;2015:725913.

Choi S-H, Kim J-S, Cha J-Y, Hwang C-J. Effect of malocclusion severity on oral
health-related quality of life and food intake ability in a Korean population.
Am J Orthod Dentofac Orthop. 2016;149:384-90.

van W NSA, Cm V. Psychosocial oral health-related quality of life impact: a
systematic review. J Rehabil. 2021;48.

Alshammari AK, Huggare J. Pain relief after orthodontic archwire installation-a
comparison between intervention with Paracetamol and chewing gum: a
randomized controlled trial. Eur J Orthod. 2019:41:478-85.

Sandhu SS, Cheema MS, Khehra HS. Comparative effectiveness of pharma-
cologic and nonpharmacologic interventions for orthodontic pain relief at
peak pain intensity: a bayesian network meta-analysis. Am J Orthod Dentofac
Orthop. 2016;150:13-32.

AlSayed Hasan MMA, Sultan K, Ajaj M, Vobornd I, Hamadah O. Low-level laser
therapy effectiveness in reducing initial orthodontic archwire placement pain
in premolars extraction cases: a single-blind, placebo-controlled, randomized
clinical trial. BMC Oral Health. 2020;20:200.

Cardoso PC, Espinosa DG, Mecenas P, Flores-Mir C, Normando D. Pain level
between clear aligners and fixed appliances: a systematic review. Prog
Orthod. 2020;21:3.

Mheissen S, Khan H, Aldandan M. Limited evidence on differences between
fixed appliances and clear aligners regarding pain level. Evid Based Dent.
2020;21:144-5.

Antonio-Zancajo L, Montero J, Albaladejo A, Oteo-Calatayud MD, Alvarado-
Lorenzo A. Pain and oral-health-related quality of life in Orthodontic patients
during initial therapy with conventional, Low-Friction, and Lingual Brackets
and aligners (Invisalign): a prospective clinical study. J Clin Med. 2020;9:2088.
Cohen J. Statistical power analysis for the behavioral sciences. Serbiula
(Sistema Librum. 1988;20:2nd.

Rossini G, Parrini S, Castroflorio T, Deregibus A, Debernardi CL. Efficacy of clear
aligners in controlling orthodontic tooth movement: a systematic review.
Angle Orthod. 2015,85:881-9.

Zhang B, Huang X, Huo S, Zhang C, Zhao S, Cen X, et al. Effect of clear align-
ers on oral health-related quality of life: a systematic review. Orthod Craniofac
Res. 2020;23:363-70.


https://www.invisalign.com/

Tunca et al. BMC Oral Health

25.

26.

27.
28.

29.

30.

32.

33.

34.

(2024) 24:576

Silveira ER, Cademartori MG, Schuch HS, Armfield JA, Demarco FF. Estimated
prevalence of dental fear in adults: a systematic review and meta-analysis. J
Dent. 2021;108:103632.

Curto A, Alvarado-Lorenzo A, Albaladejo A, Alvarado-Lorenzo A. Oral-health-
related quality of life and anxiety in Orthodontic patients with conventional
brackets. Int J Environ Res Public Health. 2022;19:10767.

Sari Z, Uysal T, Karaman Al, Sargin N, Ure O. Does orthodontic treatment affect
patients’and parents'anxiety levels? Eur J Orthod. 2005;27:155-9.

Spielberger C, Gorsuch R, Lushene R. Manual for the State-Trait Anxiety Inven-
tory. 1970.

Gao M, Yan X, Zhao R, ShanY, Chen Y, Jian F, et al. Comparison of pain percep-
tion, anxiety, and impacts on oral health-related quality of life between
patients receiving clear aligners and fixed appliances during the initial stage
of orthodontic treatment. Eur J Orthod. 2021;43:353-9.

Erding AME, Dinger B. Perception of pain during orthodontic treatment with
fixed appliances. Eur J Orthod. 2004;26:79-85.

Bergius M, Berggren U, Kiliaridis S. Experience of pain during an orthodontic
procedure. Eur J Oral Sci. 2002;110:92-8.

Wang J, Jian F, Chen J, Ye NS, Huang YH, Wang S, et al. Cognitive behav-

ioral therapy for orthodontic pain control: a randomized trial. J Dent Res.
2012;91:580-5.

Fujiyama K, Honjo T, Suzuki M, Matsuoka S, Deguchi T. Analysis of pain level in
cases treated with Invisalign aligner: comparison with fixed edgewise appli-
ance therapy. Prog Orthod. 2014;15:64.

Yassir YA, Nabbat SA, McIntyre GT, Bearn DR. Clinical effectiveness of clear
aligner treatment compared to fixed appliance treatment: an overview of
systematic reviews. Clin Oral Investig. 2022,26:2353-70.

35.

36.

37.

38.

39.

40.

Page 9 of 9

Alfawal AMH, Burhan AS, Mahmoud G, Ajaj MA, Nawaya FR, Hanafi I. The
impact of non-extraction orthodontic treatment on oral health-related qual-
ity of life: clear aligners versus fixed appliances-a randomized controlled trial.
Eur J Orthod. 2022;44:595-602.

Sauer MK, Drechsler T, Peron PF, Schmidtmann |, Ohlendorf D, Wehrbein H, et
al. Aligner therapy in adolescents: first-year results on the impact of therapy
on oral health-related quality of life and oral hygiene. Clin Oral Investig. 2022.
https://doi.org/10.1007/500784-022-04741-1.

Sharma R, Drummond R, Wiltshire W, Schroth R, Lekic M, Bertone M, et

al. Quality of life in an adolescent orthodontic population. Angle Orthod.
2021;91:718-24.

Alajmi S, Shaban A, Al-Azemi R. Comparison of short-term oral impacts expe-
rienced by patients treated with Invisalign or Conventional fixed Orthodontic
Appliances. Med Princ Pract. 2020,29:382-8.

Pacheco-Pereira C, Brandelli J, Flores-Mir C. Patient satisfaction and quality

of life changes after Invisalign treatment. Am J Orthod Dentofac Orthop.
2018;153:834-41.

Flores-Mir C, Brandelli J, Pacheco-Pereira C. Patient satisfaction and quality

of life status after 2 treatment modalities: Invisalign and conventional fixed
appliances. Am J Orthod Dentofac Orthop. 2018;154:639-44.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1007/s00784-022-04741-1

	﻿Comparison of anxiety, pain, and quality of life in individuals with mild or moderate malocclusion between conventional fixed orthodontic treatment versus Invisalign: a randomised clinical trial
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Trial design
	﻿Inclusion and exclusion criteria
	﻿Establishment of working groups
	﻿Bonding of fixed orthodontic attachments
	﻿Application of clear aligners
	﻿Collection of data
	﻿Sample size calculation
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


