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Abstract

White spot lesions (WSLs) are one of the most unpleasant complications of fixed orthodontic
treatment. The aim of the present study was to assess the knowledge and practice levels of
Iraqi orthodontists’ professionals regarding the prevention and management of WSLs. This
cross-sectional study was conducted by publishing online questionnaire among orthodontic
groups. The questionnaire included four sections about the prevalence, knowledge, and the
practice about the prevention and treatment of WSL. Data were analyzed by descriptive tests,
and one way ANOVA, followed by pairwise comparison. Ninety-seven orthodontists partici-
pated in the study. Most participants (62.89%) had intermediate knowledge, and 65.98% rec-
orded intermediate practice scores. 37.11% of participants showed high knowledge level,
and 32.99% showed high practice level. The present study showed good knowledge and ex-
perience about white spot lesions and how to prevent and manage their occurrence during

fixed orthodontic treatment.

Introduction

Orthodontic treatment could result in many
undesirable adverse effect [1]. Among these
adverse effects that compromising ortho-
dontic treatment outcome, white spot le-
sions (WSLs) pose a major issue [2]. The
WSLs are subsurface enamel lesions charac-
terized by their opaque, chalky white ap-
pearance as light is reflected differently from
demineralized enamel surfaces compared to
the adjacent sound enamel [3]. It develop as
a result of imbalance in the equilibrium be-
tween tooth minerals and oral biofilms,
which is characterized by microbial activity
due to change in the bacterial flora of the
plaque with higher concentrations of acido-
genic bacteria, mainly Streptococcus mu-
tans and Lactobacilli, resulting in
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fluctuations in the plaque pH due to bacterial
acid product [4]. Mostly, WSL appear as
small lines around the brackets; in some pa-
tients, they are visible as large decalcified ar-
eas with or without cavitation; therefore,
their detection after the removal of ortho-
dontic appliances is absolutely discouraging
[5].

Although treatment duration can influence
the prevalence and severity of WSLs, they
can developed within the first 4 weeks of
fixed appliance treatment [6]. Patients with
poor oral hygiene, patients whose oral hy-
giene declined during treatment, and pa-
tients with preexisting WSLs had been re-
ported as at increased risk of developing
WSLs during treatment [7].
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High rate of its occurrence is alarming, re-
quiring attention to be given from orthodon-
tists to effectively implement preventive,
prophylactic, and treatment approaches be-
fore, during and after the orthodontic treat-
ment [8]. Several studies provide strategies
to prevent and manage WSLs during fixed
appliance time [4,9-23]

The present study was designed to provide
information about the knowledge of Iraqi or-
thodontists regarding WSLs, the current
methods used to prevent and treat them dur-
ing multibracket therapy. It also aims to
compare these methods with the available
evidence from the scientific literature. The
study’s objective is to guide efficient preven-
tion and treatment strategies of enamel
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demineralization during orthodontic treat-
ment with fixed appliances.

Materials and Methods

According to Likert scale research design, a
specially formulated questionnaire was pre-
pared for this cross-sectional study. The
questionnaire is online posted with a cover-
ing letter illustrating the purpose of the pre-
sent survey. Participation was voluntary, no
names or personal information were col-
lected so participants identities would re-
main anonymous. The questionnaire has five
sections. The first section is to identify the
demographic data including age, gender, de-
gree of qualification, and years of experience
(Table 1). The second section involve eight
questions about the prevalence of WSL. The
third section involve six questions regarding
the knowledge of WSL. While the fourth, and
fifth sections were to assess the orthodon-
tists’ attitude and practice to prevent, and
manage WSL, respectively. The validity of
the present questionnaire was confirmed by
a team of three specialist orthodontist fol-
lowed by administering the questionnaire to
five volunteers from the target population
and their suggestions were considered so the
finale version was completed. The responses
were classified according to participant
qualifications degree, and years of experi-
ence. The responses to the questions related
to knowledge, and practice for management
of WSLs were scored as follows: Totally
agree:4 points, Agree: 3 points, Disagree: 2
points, Totally disagree: 1 point [24]. Then,
the total score for knowledge considered 24
points and 20 points for practice. In the case
of knowledge scores, <12 point considered
as low knowledge score, 13-18 point, consid-
ered as intermediate knowledge score, and
19-24 points considered as high knowledge
score. In the case of practice score, the final
levels of < 10 considered as low practice
score, 11-15 as intermediate practice score,
and 16-20 as high practice score.

The targeted population were the Iraqi or-
thodontist who officially registered in the
Iraqi Orthodontics Association. Using G-
power version 3.1.7 (Franz Faul, Uni Kiel,
Germany), power of 90%, alpha error of
probability 0.05 two-sided, effect size of F is
0.4 (Large effect size), the sample size was
calculated. Since the registered orthodontist
were 128, The calculated sample was equal
to 97 [25].

The degree of orthodontists’ knowledge was
compared with the qualification, and years of
experience of the participants using one way
ANOVA, followed by pairwise comparison.
The significant difference was set at p< 0.05.
Descriptive statistics were used to define all
categorical data in the form of frequency of
distribution, percentages, mean, and
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standard deviation. Statistical analysis was
performed using the SPSS software package
(version 25, SPSS Inc., Chicago, USA).

Results

After reaching the required sample size of 97
replay, the questioner form was turned off,
and no more responses were received to
start the analysis of the results. The mean
age of participants was 43.3 * 6.4 years old.
Most of the participants had MSc. degrees in
orthodontics (52.6%) with 1-5 years of expe-
rience in the field (29.9%), followed by more
than 20 years (23.7%), and 10-20 years
(22.7%) respectively. More details summa-
rized in Table 1.

Most respondents with all degree of qualifi-
cations, and years of experience involved in
the present study confirmed that more than
5 out of 10 patients develop WSLs. Except
participants with MSc. Degree, the ruminant
answers among other qualifications and ex-
perience years answered that both male and
female develop WSLs similarly. Most partici-
pants agreed that adolescents’ patients and
patients with previous WSLs develop more
WSLs though fixed orthodontic treatment
course. More details illustrated in Table2,
and 3 showing the classification of results re-
garding the prevalence of WSLs according to
qualification degree, and years of experi-
ence, respectively.

The distribution of answers to the questions
regarding the knowledge of orthodontists
about WSLs among different qualifications,
and experience years illustrated in Table 4,
and 5, respectively. Most respondents
among different qualifications and experi-
ence agreed that WSLs pose a major issue
during treatment with fixed appliance which
is preventable and could be managed.
Regarding the practice to prevent WSLs dur-
ing treatment, most participated orthodon-
tists revealed that they always perform the
preventive measures. The details about the
responses in relation to qualification degree,
and experience years illustrated in Table 6,
and 7, respectively.

The results of the last section which related
to the practice to manage WSLs after re-
moval of brackets illustrated in table 8, and 9
according to qualification degree, and expe-
rience years. Major agreement was that the
first step for treatment of WSL is to allow
natural remineralization for six months,
resin infiltration is a minimally invasive re-
storative treatment for post-orthodontic
WSL, and in case of cavitation lesion restora-
tion is the treatment of choice.

Most participants showed intermediate
score regarding knowledge about WSLs
(62.89%), and how to practice managing
them after brackets removal (65.98%).
37.11% of participants showed high

knowledge level, and 32.99% showed high
practice level (Table 10).

One way ANOVA test of variance was per-
formed to show the difference of knowledge,
and managements among different qualifica-
tions degree, and practice time. In case of
knowledge about WSLs, significant differ-
ence was observed between different quali-
fication (Table 11) which is followed by pair
wise comparisons that revealed significant
difference between post-graduation student,
and PhD degree (Table 12).

In case of practice to manage WSLs, signifi-
cant difference was observed between dif-
ferent qualification (Table 13), which is fol-
lowed by pair wise comparisons that re-
vealed significant difference between MSc.,
and PhD degree (Table 14).

Discussion

Since more than half of patients undergo
fixed orthodontic treatment develop one or
more WSLs, this condition is considered as a
serious problem that need to be addressed at
early stage through the course of treatment
[26]. Orthodontists have to carry the respon-
sibility to implement a preventive measures,
and in case of WSLs development the ortho-
dontist need to be at a high level of
knowledge as how to practice to manage
these early enamel decalcifications [24,27].
Due to the extensive literature regarding
WSL prevention, and the progress in the de-
velopment biomaterials to prevent enamel
demineralization and remineralize early
enamel lesions [28-30], it is essential to en-
hance the level of practice. So, the present
survey was conducted firstly to evaluate the
level of Iraqi orthodontists’ knowledge re-
garding the prevalence, prevention, and
management of WSLs, and secondly to spot
the light to the up-to-date preventive and re-
mineralizing protocols and materials.
Depending on the method of assessment,
previous investigations found that by using
visual examination, about 50% of patient un-
derwent fixed orthodontic treatment had
one or more WSLs after brackets removal.
However, by using quantified light fluoros-
copy; which had been proved to be a suitable
in vivo monitoring tool for mineral loss and
incipient enamel lesions; the percentage
raised to 97% [31-33]. In the present study,
most orthodontists (43.3%) confirmed that
more than 5 from 10 of their patients de-
velop WSLs, which come in line with the re-
sults of the previous studies.

Several previous studies found no gender
predilection with respect to WSLs occur-
rence [34,35]. This coincides with the result
of the present study in which 42.3% of par-
ticipants respond that both male and female
develop WSLs similarly.
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In regard to the relation between WSLs prev-
alence and patient age at the start of treat-
ment, previous study revealed no relation
between age and enamel demineralization
[36]. However, other literatures found that
adolescents are more likely to develop WSLs
with reduction of WSLs as the age increase
[37,38]. This may be attributed to the in-
crease concern about oral hygiene mainte-
nance with age. More than half of the re-
spondents in the present study (56.7%) se-
lected the adolescents to be the most af-
fected age group.

Among the previous literatures, controversy
of results was found with respect to the most
affected teeth by the development of WSLs.
Several studies concluded that maxillary lat-
eral incisor followed by mandibular canine
are the most affected teeth, while the maxil-
lary posterior segments are the sites least
commonly affected by WSLs development,
other studies reported that maxillary and
mandibular first permanent molars are the
most affected teeth. Other proposed that
maxillary lateral incisors and canines were
the most severely affected by WSLs, followed
by the premolars and central incisors [37,39-
42]. Similar controversy also noted in the
present study in which 50.5% of participant
agreed that maxillary lateral incisor followed
by mandibular canine are the most affected
teeth, and 55.7% agreed that maxillary pos-
terior segments are the sites least commonly
affected. The rest of the respondents men-
tioned other teeth to me the most usual sites
of WSLs occurrence.

patients with extensive previous carries ex-
perience is an indicator of more enamel de-
calcification during fixed orthodontic treat-
ment course [43,44] which is almost com-
pletely confirmed by the result of the present
survey.

Different studies revealed high rate of WSLs
occurrence which indicate that their devel-
opment is a serious undesirable sequel of or-
thodontic treatment [36,38,45]. Almost all
responses of this study agreed that WSLs is a
serious issue occurred due to treatment with
fixed orthodontic appliance.

WSLs development may occur within 4
weeks after bonding orthodontic brackets
[46]. About 36.1% of the respondents disa-
gree that WSLs occur within the first month.
These responses may be attributed to the lo-
cation of WSLs at the bracket boundaries or
in the vestibular surfaces which are difficult
to be distinguished. The remaining re-
sponses come in constant with the previous
investigations.

Previous study found that extended ortho-
dontic treatment duration above 12 month
resultin increased prevalence of WSLs by 1.7
fold compared with 12 month treatment
[47]. Other study found that when
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orthodontic treatment exceed 17 month, the
prevalence of WSLs increase [48]. Verma et
al. concluded that the prevalence of WSLs in-
creases significantly with increased treat-
ment duration [32]. Most responses in this
study come in consensus with previous stud-
ies where 43.3% strongly agreed, and 42.3%
agreed that WSLs increase with increased
treatment duration.

Before the development of enamel cavita-
tion, WSLs are considered as a reversible
condition with a potential to be remineral-
ized [49,50]. About half of the responses
(47.4%) in the present study disagreed that
WSLs are reversible. This may be attributed
to the deficiency in the practice to reverse
this condition.

Literature had been proved that WSLs are
preventable. Hussein et al. conducted a clini-
cal trial which revealed less WSLs in ortho-
dontic patient who received weekly remind-
ers through Viber or WhatsApp in form of
text, photos, or video messages to assure the
maintenance of oral hygiene measures, ap-
pliance care, and importance of adherence to
scheduled appointments [51]. So, it is the re-
sponsibility of orthodontist to establish car-
ies management protocol started by a com-
prehensive assessment of the patient’s oral,
and general condition [27]. This should in-
clude informing the patient (and patients
parents) about the current oral hygiene, ef-
fective and continues assurance about diet
and encouragement about the importance of
at-home mechanical and chemical plaque
control , and in high risk patient electronic
tooth brush with fluoridated toothpaste,
fluoridated mouth rinse or at home topical
fluoride products may be considered
[27,52]. Besides that, professional preven-
tive measure needs to be implemented in
high-risk patient which include professional
mechanical cleaning, professional fluoride
varnish application, and utilization of fluo-
ride releasing, hydroxyapatite nanoparticles,
and other biomaterial for prevention of
WSLs [29,53-58]. Laser application also
found to reduce the incidence of WSLs.
Mahmoudzadeh et al. concluded a reduction
in WSLs among teeth treated by co2 laser in
conjugation with fluoride. They proposed
that the laser introduce a synergistic effect to
improve enamel resistance to acid attacks
[59].

Regarding the management of WSLs, several
novel materials and protocols had been de-
veloped to enhance enamel remineralization
such as laser application, bioactive materials,
probiotic, and peptide-based biomimetic
materials [28,60-65]. In spite of the new ap-
proaches to remineralize post orthodontic
WSLs, the first approach in the management
is to allow natural remineralization of the for
the first six months after treatment [66].

After that, teeth bleaching, micro-abrasion,
and resin infiltration are considered as a less
invasive methods for WSLs management
with many advantages [67-70]. Resin infil-
tration treatment may be a good option in
patients whose level of oral hygiene is poor,
where the natural remineralization is un-
likely to occur [71]. Arecent study concluded
that resin infiltration treatment is recom-
mended only once per a tooth’s lifetime
which improve color stability for more than
one year [72,73]. As a final treatment ap-
proach for cavitated white spot lesion, dental
veneer may be required to restore the natu-
ral dental appearance [74].

Conclusion

The present study showed that Iraqi ortho-
dontists have intermediate to high degree of
knowledge about WSLs and how to practice
managing them after orthodontic treatment.
It also revealed that almost all orthodontic
practitioners perform appropriate preven-
tive measures during fixed orthodontic. It is
recommended to perform more studies tar-
get the up-to-date materials to prevent and
manage orthodontically induced WSLs..
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Table 1. Demographic data of the study populations.

How Orthodontists Deal with White Spot Lesions in Patients with Fixed Appliances?

Variable Mean and standard deviation
Age 433+6.4
- Frequency Percentage
Gender Male 53
female 44
Degree of qualification Philosophiae Doctor 18 18.6
Master of Science 51 52.6
General practitioner/ training certificate 17 17.5
Post graduate student 11 11.3
Years of experience Less than one year 5 5.2
1-5 years 29 29.9
5-10 years 18 18.6
10-20 years 22 22.7
More than 20 years 23 23.7
Table 2. Prevalence of white spot lesion according to participants’ qualification degree.
Prevalence of WSLs Qualification F. %
GP MSc PhD Post
F. % F. % F. % F. %
Number of patients | Lessthan 3 outof10 | 3 11.54 12 | 46.15 6 23.08 5 190.23 26 26.80
More than 5 outof 10 | 12 | 22.64 33 | 62.26 4 7.55 4 70.55 53 54.64
1 outof 10 2 11.11 6 33.33 8 44.44 2 110.11 18 18.56
Gender of patients | Male 4 12.50 22 68.75 3 9.38 3 9.38 32 32.99
Female 3 12.50 13 | 54.17 4 16.67 4 16.67 24 24.74
Both 10 | 24.39 16 | 39.02 11 | 26.83 4 9.76 41 42.27
Age of patients Adolescent 9 16.07 26 | 4643 13 23.21 8 14.29 56 57.73
Young adult 3 12.50 14 | 58.33 4 16.67 3 12.5 24 24.74
Adult 4 26.67 10 | 66.67 1 6.67 0 0 15 15.46
All age 1 50 1 50 0 0 0 0 2 2.06
Most common loca- | Agree 8 16.33 27 55.1 8 16.33 6 12.24 49 50.52
tion of WSLs Disagree 6 | 1935 |18 | 5806 |3 | 9.68 4 | 129 31 | 31.96
Strongly agree 3 20 4 26.67 7 46.67 1 6.67 15 15.46
Strongly disagree 0 0 2 100 0 0 0 0 2 2.06
Least common lo- | Agree 8 14.81 30 55.56 9 16.67 7 12.96 54 55.67
cation of WSLs Disagree 5 | 2174 |15 | 6522 |1 | 435 2 |87 23 | 2371
Strongly agree 4 22.22 4 22.22 8 44.44 2 11.11 18 18.56
Strongly disagree 0 0 2 100 0 0 0 0 2 2.06
Susceptibility ~ of | Agree 10 19.61 25 | 49.02 7 13.73 9 17.65 51 52.58
new WSLs Disagree 2 |40 3 | 60 0 |o 0 |0 5 | 515
Strongly agree 5 12.2 23 56.1 11 26.83 2 4.88 41 42.27

GP: General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student; F: Frequency; %: percentage.
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Table 3. Prevalence of white spot lesion according to participants’ practice time.

Prevalence of WSLs Practice time Total
1-5 5-10y 10-20y >20y
F. 1% F. 1% F. 1% F. 1% F. 1%
Number of patients Less than 3 outof 10 | 13 | 50 3 1154 | 8 30.77 | 2 7.69 | 26 | 26.80
More than 5 outof 10 | 16 | 30.19 | 11 | 20.75 | 9 [ 16.98 | 17 | 32.08 | 53 | 54.64
lout of 10 5 [ 2778 |4 | 2222 |5 |2778 |4 |2222 |18 1856
Male 13 14063 |4 | 125 |7 2188 |8 |25 32 | 32.99
Gender of patients Female 8 3333 |4 | 1667 | 6 | 25 6 |25 24 | 24.74
Both 13 13171 | 10 | 2439 |9 [ 2195 |9 | 2195 |41 | 42.27
Adolescent 22 13929 | 11 | 19.64 | 10 | 17.86 | 13 | 23.21 | 56 | 57.73
Age of patients Young adult 9 37.5 3 12.5 7 29.17 | 5 20.83 | 24 | 24.74
Adult 3 |20 3 |20 4 12667 |5 |3333]15 ] 1546
All age 0 |0 1 |50 1 |50 0 |0 2 | 206
Agree 23 14694 |8 |1633 |9 |1837 |9 |1837 | 49| 50.52
Most common location of WSLs Disagree 8 | 2581 |8 [2581 |8 |2581 |7 |2258]|31] 3196
Strongly agree 3 20 2 1333 | 5 3333 | 5 33.33 | 15 | 15.46
Strongly disagree 0 |0 0 |0 0 |0 2 100 2 2.06
Agree 22 1 40.74 | 8 | 14.81 | 14 | 2593 | 10 | 18.52 | 54 | 55.67
Disagree 7 3043 |6 [26.09 |5 |21.74 |5 |21.74| 23] 2371
Strongly agree 5 2778 | 4 | 2222 |3 16.67 | 6 | 33.33 | 18 | 18.56
Strongly disagree 0 |0 0 |0 0 |0 2 100 2 2.06
Least common location of WSLs | Agree 22 | 4314 | 12 | 2353 | 8 15.69 | 9 17.65 | 51 | 52.58
Disagree 1 20 2 140 2 |40 0 |.00 5 5.15
Strongly agree 11 |1 2683 | 4 | 9.76 12 | 29.27 | 14 | 34.15 | 41 | 42.27

F: Frequency; %: percentage.
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Table 4. Knowledge about white spot lesions according to participants’ qualification degree.

Knowledge Answers Qualification Total
GP MSc PhD Post
F. [ % F. [ % F. [ % F. | % F. %
WSL poses a major issue dur- | Agree 9 19.57 23 50 6 13.04 17.39 46 47.42
ing treatment Disagree 0 0 3 50 16.67 |2 3333 |6 6.19
Strongly agree 8 17.78 25 55.56 11 24.44 2.22 45 46.39
WSLs develop as early as 4 | Agree 4 10.53 17 44.74 11 28.95 6 15.79 38 39.18
weeks after treatment Disagree 11 | 3143 |22 | 6286 1 | 286 1 | 286 35 | 36.08
Strongly agree 2 8.7 11 47.83 6 26.09 4 17.39 23 23.71
Strongly disagree 0 0 1 100 0 0 0 0 1 1.03
Increased duration of ortho- | Agree 8 19.51 19 46.34 9 21.95 5 12.2 41 42.27
dontic treatment is associated ["pigaoree 2 | 1429 |11 | 7857 0 |.00 1 | 714 14 | 1443
with significant
increase in the occurrence of | Strongly agree 7 16.67 21 50.00 9 21.43 5 11.9 42 43.3
WSL
WHSL is a reversible condition | Agree 5 13.89 18 50 9 25 4 11.11 36 37.11
Disagree 10 21.74 29 63.04 2 4.35 5 10.87 46 47.42
Strongly agree 18.18 36.36 5 45.45 0 0 11 11.34
Strongly Disagree 0 0 0 2 50 2 50 4 4.12
WSL is preventable Agree 10.81 19 51.35 8 21.62 6 16.22 37 38.14
Disagree 10 28.57 21 60 0 0 4 11.43 35 36.08
Strongly agree 3 13.04 9 39.13 10 43.48 1 4.35 23 23.71
Strongly disagree 0 0 100 0 0 0 0 2 2.06
WSL can be treated Agree 5 10.20 26 53.06 10 20.41 8 16.33 49 50.52
Disagree 7 31.82 11 50 2 9.09 2 9.09 22 22.68
Strongly agree 5 20 13 52 6 24 1 4 25 25.77
Strongly disagree 0 0 1 100 0 0 0 0 1 1.03

GP: General practitioner; PhD:
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Table 5. Knowledge about white spot lesions according to participants’ years of experience.

Knowledge Practice time Total
1-5y 5-10y 10-20y >20y
F. % F. % F. % F. % F. %
WSL poses a majorissue | Agree 21 45.65 11 2391 7 15.22 7 15.22 46 47.42
during treatment Disagree 4 6667 |1 1667 |1 16.67 0 |o 6 |619
Strongly agree 9 20.00 6 13.33 14 31.11 16 35.56 45 46.39
WSLs develop as early | Agree 14 36.84 7 18.42 9 23.68 8 21.05 38 39.18
?rfeﬁtweeks after treat- ["pyoree 13 | 3714 |10 | 2857 |5 | 1429 |7 |20 35 | 36.08
Strongly agree 7 30.43 1 4.35 7 30.43 8 34.78 23 23.71
Strongly  disa- | 0 0 0 0 1 100 0 0 1 1.03
gree
Increased duration of | Agree 14 34.15 9 21.95 11 26.83 7 17.07 41 42.27
orthodontic treatment "y o o0 ) 2857 |4 | 2857 |3 | 2143 |3 | 2143 |14 | 1443
is associated with sig-
nificant Strongly agree 16 38.10 5 11.90 8 19.05 13 30.95 42 43.30
increase in the occur-
rence of WSL
Agree 14 38.89 6 16.67 8 22.22 8 22.22 36 37.11
X‘_’tS,L is a reversible con- ["pic o ee 15 | 3261 |9 |1957 |13 |2826 |9 | 1957 |46 | 47.42
ition
Strongly agree 3 27.27 1 9.09 1 9.09 6 54.55 11 11.34
Strongly  Disa- | 2 50 2 50 0 0 0 0 4 4.12
gree
Agree 13 35.14 7 18.92 10 27.03 7 18.92 37 38.14
WSL is preventable Disagree 14 | 40 7 |20 7 |20 7 |20 35 | 36.08
Strongly agree 7 30.43 4 17.39 4 17.39 8 34.78 23 23.71
Strongly  disa- | 0 0 0 0 50 1 50 2 2.06
gree
Agree 18 36.73 9 18.37 11 22.45 11 22.45 49 50.52
WSL can be treated Disagree 8 3636 | 6 | 2727 |6 |2727 |2 909 |22 |2268
Strongly agree 8 32 3 12 5 20 9 36 25 25.77
Strongly  disa- | 0 0 0 0 0 0 1 100 1 1.03
gree

F: Frequency; %: percentage.
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Table 6. Practice to prevent white spot lesion occurrence lesions according to participants’ qualification degree.

How Orthodontists Deal with White Spot Lesions in Patients with Fixed Appliances?

Practice to prevent WSLs occurrence Qualification Total
GP MSc PhD Post
F. % F. % F. % F. % F. %
Do you inform your patient | Always 13 15.85 43 52.44 16 19.51 10 12.20 82 84.54
about the current oral hy- -
giene situation Sometimes 4 26.67 8 53.33 2 13.33 1 6.67 15 15.46
Do you instruct your patient | Always 12 15 42 52.5 16 20 10 12.5 80 82.47
about oral health care during -
treatment either Sometimes 5 29.41 9 52.94 2 11.76 1 5.88 17 17.53
Orally 6 18.18 19 57.58 5 15.15 3 9.09 33 34.02
If you instruct your patient, - -
which of the following ap- Educational video 0 0 2 66.67 1 33.33 0 0 3 3.09
proaches do you prefer Oral instruction with | 0 | 0 1 |25 3 |75 0 |0 4 412
live demonstration
Written information 4 57.14 2 28.57 0 0 1 14.29 7 7.22
Combined 7 14 27 54 9 18 7 14 50 51.55
Always 4 19.05 10 47.62 7 33.33 0 0 21 21.65
Do you instruct your patient
to use electronic toothbrush | NEVeT 2 10 8 40 4 20 6 30 20 20.62
instead of manual Sometimes 11 [ 1964 |33 [5893 [7 [1250 |5 |893 56 57.73
Always 5 8.33 31 51.67 16 26.67 8 13.33 60 61.86
Do you give dietary advice to
your patient Never 0 0 1 100 0 0 0 0 1 1.03
Sometimes 12 33.33 19 52.78 2 5.56 3 8.33 36 37.11
Always 7 14 23 46 15 30 5 10 50 51.55
Do you advice your patient
to use fluoridated toothpaste Never 0 0 2 66.67 1 33.33 0 0 3 3.09
Sometimes 10 22.73 26 59.09 2 4.55 6 13.64 44 45.36
Always 5 17.24 15 51.72 8 27.59 1 3.45 29 29.90
Do you perform professional
tooth cleaning at each activa- Never 1 20 3 60 0 0 1 20 5 5.15
tion visit Sometimes 11 |1746 |33 [5238 [10 [1587 |9 1429 |63 64.95
Do you apply any form of flu- | Always 2 12.50 7 43.75 7 43.75 0 0 16 16.49
oride (gel, varnish, foam) to | Never 1 6.67 7 46.67 4 26.67 3 20 15 15.46
prevent WSL development Sometimes 14 21.21 37 56.06 7 10.61 8 12.12 66 68.04

GP: General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student; F: Frequency; %: percentage.
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Table 7. Practice to prevent white spot lesion occurrence lesions according to participants’ years of experience.

Practice to prevent WSLs occurrence Practice time Total

1-5y 5-10y 10-20y >20y

N. % N. % N. % N. % N. %
Do you inform your pa- | Always 29 35.37 16 19.51 19 23.17 18 21.95 82 84.54
tient about the current | Sometimes 5 33.33 2 13.33 3 20 5 33.33 15 15.46

oral hygiene situation

Always 27 33.75 16 2 20 25 17 21.25 80 82.47
Do you instruct your pa- | Sometimes 7 41.18 2 11.76 2 11.76 6 35.29 17 17.53
tient about oral health
care during
treatment either Orally 13 39.39 6 18.18 8 24.24 6 18.18 33 34.02
If you instruct your pa- | Educational video 0 0 1 33.33 1 33.33 1 33.33 3 3.09
tient, which of the follow- | Oral instruction with | 0 0 1 25 2 50 1 25 4 4.12
ing approaches do you | live demonstration
prefer Written information 5 71.43 2 28.57 0 0 0 0 7 7.22
Combined 16 32 8 16 11 22 15 30 50 51.55
Always 7 33.33 4 19.05 3 14.29 7 33.33 21 21.65
Do you instruct your pa- | Never 11 55 3 15 2 10 4 20 20 20.62
tient to use electronic | Sometimes 16 28.57 11 19.64 17 30.36 12 21.43 56 57.73
toothbrush instead of
manual
Always 21 35 9 15 15 25 15 25 60 61.86
Do you give dietary advice | Never 0 0 0 0 1 100 0 0 1 1.03
to your patient Sometimes 13 36.11 9 25 6 16.67 8 22.22 36 37.11
Always 18 36 9 18 11 22 12 24 50 51.55
Never 1 33.33 2 66.67 0 0 0 0 3 3.09
Do you advice your patient | Sometimes 15 34.09 7 15.91 11 25 11 25 44 | 45.36
to use fluoridated tooth-
paste
Always 6 20.69 5 17.24 6 20.69 12 41.38 29 29.9
Do you perform profes- | Never 4 80 0 0 1 20 0 0 5 5.15
sional tooth cleaning at | Sometimes 24 38.1 13 20.63 15 23.81 11 17.46 63 64.95
each activation visit
Do you apply any form of | Always 4 25 1 6.25 4 25 7 43.75 16 16.49
fluoride (gel, varnish, | Never 7 46.67 4 26.67 4 26.67 0 0 15 15.46
foam) to prevent WSL de- | Sometimes 23 34.85 13 19.7 14 21.21 16 24.24 66 68.04

velopment

F: Frequency; %: percentage.
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Table 8. practice to prevent white spot lesion occurrence lesions according to participants’ qualification degree.

Practice to prevent WSLs occurrence Qualification Total
GP MSc PhD Post
F. % F. % F. % F. % F. % T
The first step for | Agree 8 16.33 27 55.10 8 16.33 6 12.24 49 50.52
treatment of WSL is -
to allow natural re- | Disagree 3 11.54 17 65.38 2 7.69 4 15.38 26 26.80
mineralization for six "stronglyagree | 6 | 2727 |7 | 3182 |8 |3636 |1 |455 |22 | 2268
months
Microabrasion is one | Agree 5 9.43 29 54.72 12 22.64 7 13.21 53 54.64
of the treatment -
methods for WSL Disagree 7 23.33 20 66.67 1 3.33 2 6.67 30 30.93
Strongly agree 5 35.71 2 14.29 5 35.71 2 14.29 14 14.43
Bleaching is one of | Agree 6 17.65 20 58.82 5 14.71 3 8.82 34 35.05
the treatment meth- -
ods Disagree 7 15.22 26 56.52 7 15.22 6 13.04 46 47.42
for WSL Strongly agree | 3 2727 |3 27.27 4 36.36 1 9.09 11 | 1134
Strongly Disa- | 1 16.67 2 33.33 2 33.33 1 16.67 6 6.19
gree
Resin infiltration is a | Agree 12 19.35 36 58.06 7 11.29 7 11.29 62 63.92
minimally invasive -
restorative Disagree 2 18.18 7 63.64 2 18.18 0 0 11 11.34
treatment for post- ["Sirongly agree | 3 1364 |6 27.27 9 4091 4 1818 |22 | 2268
orthodontic WSL
Strongly disa- | 0 0 2 100 0 0 0 0 2 2.06
gree
In case of cavitation | Agree 3 9.09 19 57.58 18.18 5 15.15 33 34.02
lesion, restoration is -
the treatment of | Disagree 0 0 0 0 100 0 0 1 1.03
choice Strongly agree | 14 | 22.58 31 50 11 17.74 6 9.68 62 | 63.92
Strongly Disa- | 0 0 1 100 0 0 0 0 1 1.03
gree

GP: General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student; F: Frequency; %: percentage.
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Table 9. Practice to prevent white spot lesion occurrence lesions according to participants’ years of experience.

Vars. Practice time Total
1-5y 5-10y 10-20y >20y
F. % F. % F. % F. % F. % T
The first step for | Agree 19 38.78 10 20.41 13 26.53 7 14.29 49 50.52
treatment of WSL -
is to allow natural | Disagree 6 23.08 3 11.54 6 23.08 11 4231 26 26.80
remineralization  "gerongly agree 9 [4091 |5 |2273 3 | 1364 |5 |2273 |22 |2268
for six months
Microabrasion is | Agree 17 32.08 13 24.53 11 20.75 12 22.64 53 54.64
f the treat-
e [Misagree 10 |3333 |4 |1333 |8 | 2667 2667 |30 | 3093
methods for WSL | Strongly agree 7 50.00 |1 7.14 3 21.43 3 2143 |14 | 14.43
Agree 11 32.35 7 20.59 9 26.47 7 20.59 34 35.05
Bleaching is one -
of the treatment | Disagree 18 39.13 9 19.57 10 21.74 9 19.57 46 | 47.42
methods Strongly agree 3 2727 |1 9.09 2 18.18 5 4545 |11 | 11.34
for WSL
Strongly Disagree 2 33.33 1 16.67 1 16.67 2 33.33 6 6.19
Agree 26 41.94 13 20.97 15 24.19 8 12.90 62 63.92
Resin infiltration - z T4t
is a minimally in- Disagree 2 18.18 1 9.09 3 27.27 45.4 11 11.34
vasive restorative [ grongly agree 6 2727 |3 13.64 4 18.18 9 4091 |22 | 2268
Strongly disagree 0 0 1 50 0 0 1 50 2 2.06
In case of cavita- | Agree 12 36.36 7 21.21 5 15.15 9 27.27 33 34.02
tion lesion, resto- -
ration is the treat- | Disagree 0 0 0 0 1 100 0 0 1 1.03
ment of choice Strongly agree 22 35.48 10 16.13 16 25.81 14 22.58 62 63.92
Strongly Disagree 0 0 1 100 0 0 0 0 1 1.03
F: Frequency; %: percentage.
Table 10. Knowledge and practice scores of the study population.
Variables Degree of knowledge F. %
Knowledge Intermediate”13-18” 61 62.89
High”19-24" 36 37.11
Practice Low”<=10 1 1.03
Intermediate”11-15" 64 65.98
High”16-20" 32 32.99
F: Frequency; %: percentage.
Table 11. One way ANOVA test of knowledge about WSLs.
Variables degree F. Mean +SD P-value
Qualification GP 17 17.235 3.113 0.015%*
Post 11 17.364 1.912
M.Sc. 51 17.569 2.516
PhD 18 20.056 2.555
Total 97 17.948 2.736
Practice time 1-5y 34 17.647 2.718 0.089
(years) 5-10y 18 16.833 1.978
10-20y 22 18.000 2.655
>20y 23 19.217 2.999
Total 97 17.948 2.736

*Difference is significant at 0.05. GP: General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student.
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Table 12. Pairwise comparison of knowledge between different qualification degrees.

Variables Mean difference P-value
GP Post 0.118 0.482
Msc 0.0 1.0
PhD -0.271 0.251
Post Msc -0.118 0.06
PhD -0.389 0.02*
Msc PhD -0.271 0.171

*Difference is significant at 0.05. General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student.

Table 13. One way ANOVA test of practice to manage WSLs.

Variables f. Mean +SD P-value
qualification GP 17 15.588 2.551 0.019 *

Post 11 15.0 1.612

M.Sc. 51 14.412 1.951

PhD 18 16.111 2.272

Total 97 15.0 2.175
Practice time 1-5y 34 15.206 1.887 0.927
(years) 5-10y 18 14.889 1.967

10-20y | 22 14.909 2.136

>20y 23 14.87 2.801

Total 97 15.0 2.175

*Difference is significant at 0.05. General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student.

Table 14. Pairwise comparison of knowledge between different qualification degrees.

Variables Mean difference P-value
GP Post 0.588 0.977
M.Sc. 1.176 0.252
PhD -0.523 0.975
Post M.Sc. 0.588 0.951
PhD -1.111 0.664
M.Sc. PhD -1.699 0.023*

*Difference is significant at 0.05. General practitioner; PhD: Philosophiae Doctor; MSc: Master of Science; Post: Post graduate student.
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