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Main Points
Pre-treatment spacing, degree of rotation and pre-treatment crowding were the most influencing malocclusion-related factors on the choice of
retainers.
A thermoplastic retainer was the most prescribed retention appliance for the maxillary arch.
The bonded retainer was the most prescribed retention appliance for the mandibular arch.

ABSTRACT

Objective: To investigate the most common retention practices, factors influencing the retention protocol, and the differences among
orthodontists regarding retention practices.

Methods: An online validated questionnaire was anonymously sent to 3,000 orthodontic residents and clinicians. The survey consisted
of 19 questions regarding the participants’ demographics, prescribed retention appliances, factors affecting retention appliance
choices, and adjunctive retention procedures. Descriptive statistics, Chi2 and Kendall's Tau-b tests were applied.

Results: Five hundred fifty-five orthodontic residents and clinicians, 53.3% males and 46.7% females, completed the survey, indicating
a response rate of 18.5%. Although participants’ demographics, type of treatment and pre-treatment malocclusion influence the
choice of retention protocols, thermoplastic retainers (TR) were the most popular retention regime for the maxillary arch for both
adults (47.4%) and adolescents (42.3%). Bonded retainers (BR) were the favored option for the mandibular arch (44.9% of adults and
40.7% of adolescents). The degree of arch expansion (64.1%) and the degree of interdigitation (50.1%) after treatment were the most
influential factors for the choice of the preferred type of retainers by the respondents. 68.6% of the participants thought professional
retention guidelines would be useful.

Conclusion: Thermoplastic retainers were the most common retention appliances for adults and adolescents in the maxilla. At the
same time, BR was the most favored retainer in the mandibular arch, with clinical experience, practice setting, and malocclusion- and
treatment-related factors influencing the type of the chosen appliance. The demographic differences and the uneven participation in
the survey need to be considered while interpreting the findings of this study.
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INTRODUCTION

The most challenging part of orthodontic treatment is the
retention phase. The term retention refers to the procedure
of holding teeth in an ideal aesthetic and functional
position after orthodontic treatment.” Retention permits the
reorganization of bone and supragingival/transseptal fibers
and neuromuscular and soft tissue adaptation. Static and
dynamic occlusal stability, an appropriate retention plan, soft
tissue balance, active growth, and patient cooperation are vital
parameters to avoid potential post-orthodontic relapse.?

Several researchers have concluded that a certain degree
of change is inevitable after active orthodontic treatment.
Thilander® showed that most patients (40% to 90%) reported
unacceptable outcomes ten years after treatment. However,
orthodontists in clinical practice require an understanding
of the etiologies of relapse. The etiologies of relapse include
age- and orthodontic-related factors.* Knowledge of different
types of retainers and retention protocols can help minimize
relapse. Though several types of removable or fixed retention
appliances have been proposed with varying protocols to
minimize relapse*® there is no consensus regarding the
optimal appliance and/or ideal protocol. The type of retention
choice and protocol depends on many factors, including but
not limited to clinician preference and experience, occlusal
outcomes, the type of orthodontic movement achieved, and
patients age and preferences.*

Several studies have reviewed retention protocols, covering
a broad spectrum of the types of prescribed retainers and
retention protocolsadopted by cliniciansindifferentcountries.”®
For instance, clinicians in the UK® and Australia'™ preferred
removable retainers as the retention protocol for the maxillary
arch. A study that involved clinicians from The Netherlands
showed that the most commonly used retainer was a fixed
retention appliance.® Norwegian orthodontists preferred using
a combination of removable and fixed retainers.”” However, it
is essential to acknowledge that the selection of retainers and
protocol is temporal. For instance, in the USA, the selection of
Hawley retainers declined in the period from 1986 to 1996,
while the use of spring aligners, clear thermoplastic retainers,
and canine-to-canine fixed retainers became more popular.'
This trend is due to the lack of conclusive findings about the
optimal choice of retention appliance and protocol.'* Many
clinicians justify their choice based on their clinical experience
and interpretation of the evidence.

The objective of this global study was first to investigate the
most common retention practices and, secondly, to assess the
associated rationale and reasoning that affected the retention
practices, and to inspect the differences among clinicians
regarding their retention practices with a primary focus on age,
experience, and practice settings.
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METHODS

Sample Population

Orthodontic residents and specialists who subscribed to virtual
orthodontic learning sessions hosted by the Orthodontic
Mastery Facebook group were eligible to participate in the
study. There was no restriction on the country of residence.
The participants who opted for a choice of general practitioner
were excluded from the survey.

Survey Validity

Initially, 29 questions were designed and agreed upon by the
authors. These questions were consistent with contemporary
literature and guidelines.*'* For content validity (CV), 20
specialist orthodontists were emailed via SurveyMonkey, and
were asked to rate each question as “essential”, “useful but not
essential’, or“not necessary”*The CV ratio (CVR) was calculated
for each item using Lawshe’s'® method. Questions with a CVR
higher than 0.51 were selected for the final survey. Hence,
23 questions remained and were included in the construct
face validity (CFV) phase. For the CFV phase, 100 participants
(50 residents and 50 specialist orthodontists) were emailed
via SurveyMonkey to anonymously rate the remaining 23
questions as “favorable” or “unfavorable”. An analysis of the
responses using Kappa statistics was undertaken to test the
agreement for every question. Questions with a low level of
agreement were excluded. In summary, 16 experts and 28
orthodontic specialists and residents participated in the CV
and CFV phases, respectively. Expert feedback at the CV phase
led us to drop 7, retain 22, revise 5, and add 1 new question to
the survey. At the CFV phase, 4 items were dropped, 19 were
retained, 2 were revised, and no new questions were added.
The final set of 19 questions was used in the final survey.

The Validated Survey

The validated online survey consisted of 19 questions divided
into five main domains (Appendix 1):

- Demographic information for participants, including
gender, age, years of experience, country of residency, and
clinical practice setting.

«  The prescribed retention appliances for different age
groups and their reasoning.

- Patient and clinician-related factors.
. Malocclusion and treatment factors.
«  The adjunctive procedures and the benefit of guidelines.

In the final survey and when necessary, a logical option was
implemented in which respondents could skip from certain
pages to specific destination pages further ahead, based on
theiranswertoa previous question.To avoid the partial response
error, the whole questionnaire was constructed as mandatory.
(https://www.surveymonkey.co.uk/r/Orthodontic1).
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Data Collection

The approval was granted by the Ethical Committee of ITTEFAQ
Hospital (registration number: RCDD-IHT-04-2020, date:
21.09.2020).

The anonymous survey link was shared with 3,000 residents
and orthodontists. At the commencement of the survey,
details about the study objectives and the research team were
provided to the participants. Reminders were sent after two
weeks to those who failed to participate. The survey remained
open for four months until the sample size was met.

Data Analysis and Sample Size

A sample size calculation was performed using the
SurveyMonkey calculator (www.surveymonkey.co.uk).
Considering that there are 25,000 residents and orthodontists
who are actively engaged in virtual learning, to detect a 95%
confidence interval with a margin error of 4% and statistical
power of 80%, the required sample size was 550 orthodontists.

Statistical analysis consisted of general descriptive analyses for
all categorical variables using absolute and relative frequencies.
The chi? test assessed the association or dependence between
categorical variables. Kendall's Tau-b test was conducted in the
ordinal scale measurement case. The significance level used in
the analysis was set at 5% (0=0.05).

All statistical analyses were performed using SPSS software
(SPSS Inc,, version 25.0 for Windows, Chicago, IL, USA).

RESULTS

Demographic Information of Participants

Intotal, 555 participants completed the survey (18.5% response
rate), of whom 53.3% were males and 46.7% were females.
More than half (50.2%) were from Asia, followed by Europe
(27.6%) and Africa (14%) (Figure 1).

The majority (43.4%) of the respondents were 30-39 years old.
Respondents aged 40-49 years and 50-59 years represented
22.7% and 11% of the total cohort, respectively. The minority of

Geographical area

Central/South America Africa Australia Europe

1.7% 14.0% 0.7% 2.5h

North America
5.8%

Asia

50.2%

Figure 1. Global distribution of the respondents

the participants were either younger than 30 years (18.4%) or
older than 60 years (4.5%).

Almost one out of three respondents (34.6%) were novices
in clinical orthodontics (less than 5 years), and one out of
four (27%) had 5-10 years of clinical experience. In contrast,
seasoned clinicians with more than 20 years of clinical
orthodontic experience represented 14.6% of the cohort. At
the time of the study, most of the participants were certified
orthodontists working either in private (46.1%) or mixed
settings (29%). In comparison, the remainder (24.9%) were
postgraduate students or residents in orthodontics (Figure 2).

Retention Appliances of Choice
1. Based on the age groups of patients

The thermoplastic retainer was the most prescribed retention
appliance for the maxillary arch for adults (47.4%) and
adolescents (42.3%). However, in the mandibular arch, bonded
retainers were the favored retention appliances in both adults
(44.9%) and adolescents (40.7%).

2. Based on the gender of the clinician

The results showed that there were no statistically significant
differences (p>0.05) between genders in the choice of the
retention protocol for adult and adolescent patients, except
that females clinicians were more likely to prescribe Hawley
retainers for adolescents in the maxillary arch (37.8%, p=0.044),
and to combine this with bonded retainers in the maxillary arch
for adult patients (18.5%, p=0.049) in comparison with their
male peers (Table 1).

3. Based on the clinical settings

The results showed that there was no significant influence
(p>0.05) of practice setting on the use of combined Hawley and
bonded retainers in the maxillary and mandibular arch for both
adults and adolescents (Table 1). In private practices, certified
orthodontists significantly favoured the uses of the combined
thermoplastic and bonded retainers for adolescent patients.
However, the difference was not significant among participants
from other settings regarding using this protocol in adults

Participants' Demographics

<5years 510 years 1115 years
=
8
90
60
; .I I .
. - == | | || .
<30 3039 4049 5059 o)  Gender
Femde
16-20 years >21years | I3

<30 3039 4049 50-59 >80

. -

<30 30-39 4049 5059 >80
Agegon

Figure 2. Bar plot depicts the participants demographics; gender
(male, female), age group (<30, 30-39, 40-49, 50-59, >60 years), and
years of experience (<5, 5-10, 11-15, 16-20, >21 years)
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(maxillary and mandibular arch). Hawley retainer was the least
favored retention appliance to be used by orthodontists in a
private practice setting compared to other practice settings,
the differences being statistically significant (p<0.001).

Those from mixed-setting practices significantly used lower
thermoplastic retainers for adults in their daily practice
(p=0.010) and prescribed bonded retainers in the maxillary
arch (p=0.016) and in the mandibular arch (p=0.036) for adult
patients, compared to different practice settings. However, the
influence of practice setting on the use of bonded retainers in
adolescents was insignificant (p>0.05).

4. Based on the clinicians’ age and experience

The results (Table 2) showed that the age of participants had a
negligible effect on the prescribed retention protocol (p>0.05),
except that younger age groups (less than 30 years of age)
were more likely to prescribe a combination of lower Hawley
and bonded retainers for their adult patients (14.7%, p<0.01).

Orthodontists aged 30-39 years were more likely to combine
Hawley and bonded retainers in the mandibular arch for
adolescent patients (14.1%, p=0.006) in comparison with
older age groups. Moreover, participants older than 60 years
preferred to use lower bonded retainers in adolescents (56%,
p=0.026).

With regards to clinical experience, orthodontists having less
than 5 years of clinical experience, highly preferred the use of
a combined lower Hawley and bonded retainer for their adult
and adolescent patients in comparison with other groups,
p=0.011 and p=0.007 respectively (Table 2). On the other
hand, the influence of clinical experience was not statistically
significant for other retention protocols (p>0.05).

Patient and Clinician Related Factors

When the participants were asked to choose factors influencing
their choice of a retainer, compliance of the patients (56.2%)

Table 1. Retention protocols in the maxilla and mandible in both adult and adolescents according to the gender and the practice setting

Gender Practice setting
: : Postgraduate  Private DR G
Patients Type of retainer Overall Male Female = : (university/hospital
n=296 (%) n=256 (%) student: practlceo and private)
n=138 (%) n=256 (%) s
Bonded retainer 100 (18%) | 56 (18.9%) | 54(20.8%) | 30 (21.7%) 38 (14.8%) 42 (26.1%)*
Hawley retainer 113(20%) |56 (189%) |57 (22%) | 36 (26.1%) 31 (12.1%) 46 (28.6%)***
el Thermoplastic retainer 263 (47%) | 145(49%) | 118 (45.6%) | 68 (49.3%) 114 (44.5%) 81 (50.3%)
arch in adults E‘;’(;Zgﬁzzti's:r”d 220 (39.6%) | 124 (41.9%) | 96 (37.1%) | 46 (33.3%) 109 (42.6%) 65 (40.4%)
ey el o 85(15%) | 37(12.5%) | 48 (18.5%)* | 23 (16.7%) 35 (13.7%) 27 (16.8%)
retainer
Bonded retainer 249 (45%) | 131 (44.3%) | 118 (45.6%) | 64 (46.4%) 101 (39.5%) 84 (52.29%)*
Hawley retainer 60 (11%) | 33(11.1%) | 27(10.4%) | 15(10.9%) 14 (5.5%) 31 (19.39%)***
Mandibular Thermoplastic retainer 172 (31%) | 85(28.7%) | 87(33.6) 49 (35.5%) 63 (24.6%) 60 (37.3%)*
arch in adults Eg‘;:;’;g’?gﬁ::r”d 241 (43%) | 130 (43.9%) | 111 (42.9%) | 58 (42%) 122 (47.7%) 61 (37.9%)
';":‘;‘;':g'ra”d ez 53(9.5%) | 24(8.1%) | 29(11.2%) | 16(11.6%) 19 (7.4%) 18 (11.2%)
Bonded retainer 78(14%) | 43(14.5%) | 35(13.5%) | 24 (17.4%) 27 (10.5%) 27 (16.8%)
Hawley retainer 186 (33.5%) | 88 (29.7%) | 98 (37.8%)* | 65 (47.1%) 54 (21.1%) 67 (41.6%)***
Maxillary Thermoplastic retainer 235 (42%) 132 (44.6%) | 103 (39.8%) | 55 (39.9%) 106 (41.4%) 74 (46%)
arch in .
adolescents Egi’drzgprzji';:r”d 171(31%) | 93(31.4%) | 78 (30.1%) | 34 (24.6%) 93 (36.3%) 44 (27.3%)*
Rty el o 110 (19.8%) | 54 (18.2%) | 56 (21.6%) | 29 (21%) 45 (17.6%) 36 (22.4%)
retainer
Bonded retainer 226 (40.7%) | 122 (41.2%) | 104 (40.2%) | 53 (38.4%) 95 (37.1%) 78 (48.4%)
Hawley retainer 103 (18.5%) | 50 (16.9%) | 53 (20.5%) | 39 (28.3%) 21 (8.2%) 43 (26.7%)***
Mandibular | Thermoplastic retainer 149 (26.8%) | 76 (25.7%) | 73 (28.2%) | 40 (29%) 58 (22.7%) 51 (31.7%)
arch in .
el Eg‘;:jngzprz:'rf:r"d 183(33%) | 105 (35.5%) | 78 (30.1%) | 37 (26.8%) 105 (41%) 41 (25.5%)**
LIS R ol 61(11%) | 29(9.8%) | 32(124%) | 17 (12.3%) 25 (9.8%) 19 (11.8%)
retainer

Statistically significant: *p<0.05; **p<0.01; ***p<0.001
n, number of participants
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Table 2. Retention protocols in the maxilla and mandible in both adult and adolescents according to the age and the clinical experience

Age Clinical experience
o Lessthan 30-39 40-49 50-59 m::\eao Lessthan 5-10 11-15 m:;ezo
Patients yp‘ 30years years years years 5 years years years
retainer years years
n=102 Cpe o N=126 o, N=25  n=192  n=150 n=83 L
(%) n=241 (%) %) n=61 (%) %) %) (%) (%) n=81 (%)
Bonded 31 o | 25 12 Lt R 9 .
retainer 304%) |37 (154%) | o0y | (1079%) | °@0%) | (2040 | 30Q0%) | (1330 | (1840 |17 1%
Hawley 27 o |23 13 , oy |28 13 o |24
e 265%) | 2(74%) | 15300 | (2130 | B32%) | 4624%) | qao0n | (15.7%) | 241 | (20.60)

. Thermoplastic o 117 57 29 1 97 64 44 23 35
gﬂrzﬁ':':ry Terainey A9(98%) | 4gso6) | (45.2%) | (475%) | (44%) | (505%) | (427%) | (53%) | (46.9%) | (43.2%)
adults ::Srgiggzt'c 36 100 56 20 832%) | 7° . 20 27

e iner (353%) | (41.5%) | (44.4%) | (32.8%) (36.5%) (44.6%) | (40.8%) | (33.3%)
Hawley and
20 o |18 . oy | 31 2 9 9 14
f’e‘zgic:fe‘: (19.6%) | 32(133%) | 1439 | 2(148%) 1624%) | 6100 | (1a70%) | (10.8%) | (184%) | (17.3%)
Bonded . o | 54 31 14 87 o |35 20 44
retainer 53(2%) | 97(402%) | 1 900 | 50.8%) | (56%) | (453%) | O3 2% | 43200 | @0.8%) | (54.3%)
Hawley o o 17 o o 22 o 9 o o
o 1008%) | 22(01%) | o 608%) | 5Q0%) |50 [ 15010%) | (oo 10%) | 13(16%)
. Thermoplastic | 36 o 37 19 o 65 o 22 15 22
gﬁrzﬂ?r"b”'a’ retainer 353%) | 2G03%) | 0040 | 310%) |78 | 3390 | *BC2%) | 56506) | (306%) | (27.2%)
adults Z:Zrmé'iit'c 41 1> 57 21 78%) | & 72 (a8%) | 38 2 2
ey 402%) | (47.7%) | (452%) | (34.4%) | (41.7%) °) 1 (45.8%) | (53.1%) | (30.9%)
Hawley and
15 . . . e | 26 14 6 |5
t)e(;gidnee(: (a7 | 26008%) | 7(56%) |349%) 2% oo g3k | 2% | 2@41%) | (6200
Bonded 20 29 16 10 1 12
0/ 0/ 0 0/
T (lo6%) | 24(10%) 1 24(19%) | 6(98%) | 4(6%) | [ci00 | (10700) | (12%) | (224%) | (14.8%)
Hawley 40 o |37 21 oy | 74 o | 20 10 33
retainer 3920) | 720B28%) | 09400 | (344%) | 2B0%) | (350 | *8CG2%) | (55306) | (204%) | (40.7%)

. Thermoplastic | 36 103 53 35 o o 33 24 36
Qﬂriﬁ"i'f;"y retainer (353%) | @27%) | (421%) | (5740 | 5020 | 76G96) 166U | 3950 | 4oy | (aaa%)
adolescents | Thermoplastic

30 41 54 27 17 16
0 (o) 0, 0,
f:t‘:i:g‘ded (204%) | 830B44%) | 35500 | T1(8%) 16(24%) | 50100 |57 08%) | 555 | (34700 | (19.8%)
Hawley and
2 o | 26 . o |47 26 18 o |15
:2;‘::2‘: @1.6%) | 22@03%) | o560 | 2148%) [ 4(16%) | op e | (1730%) | (21.7%) | F 82 | (1850
Bonded 36 | 53 30 14 oy | 59 36 19 M
fetainer (35.3%) | 03 386%) | o100 | (@9.2%) | 56%)* | 1) B7%) | (303%) | (43.4%) | (38.8%) | (50.6%)
Hawley 27 o 22 o 0 45 28 o | B o
P (265%) | 200166%) | 1750 | 9(148%) | 5(20%) | 53 40 | (15700 | EO6%) | (1020 |17 (21%)
. Thermoplastic | 24 o 35 20 o 52 41 19 16 21
gﬁrzﬂ?r']b“'ar retainer 235%) | 0°@70 | 78w | 328%) |20 | 2700 | @73%) | (229%) | (327%) | (25.9%)
adolescents | Thermoplastic
31 o 43 13 oy 59 58 32 17 .
f:tgig‘;?ded 304%) | 2TG780) 134000 | 213%) | 2@0%) | 3070 | 387%) | (38.6%) | (347%) |/ 1%
Hawley and
14 1 31 14 7 6
0 0 () 0,
f’e‘z'a‘i‘:;f (13.7%) | 34041%) 1 8(63%) | 4(66%) | oux | (16.1%) | (93%) | (84%) | > O | (7406
Statistically significant: *p<0.05; **p<0.01; ***p<0.001
n, number of participants
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and status of oral hygiene (54.2%) were the most influencing
clinician and patient-related factors.

Malocclusion and Treatment Factors

Pre-treatment spacing, degree of rotation and pre-treatment
crowding were the most influencing malocclusion related-
factors on the choice of retainers, 77.7%, 73.5% and 70.8%,
respectively. Notably, the influence of third molars received
the lowest score (8.5%). With regards to treatment-related
factors, 64.1% of the total sample thought the amount of
expansion achieved during treatment was the most influential
factor for their preferred choice of retainer type. The degree
of interdigitation after treatment was chosen by half of the
participants (50.1%) as being a factor. Only 18.6% of the cohort
thought the amount of extrusion of posterior teeth would be
an influencing factor on their choice of retainer after treatment.
Appendix 2 shows a detailed report of the participants’
responses.

The Adjunctive Procedures and the Benefit of Guidelines
46.4% of the respondents do not routinely use adjunctive
retention procedures such as the circumferential supracrestal
fiberotomy (CSF) or interproximal reduction (IPR) (Appendix 3).
However, 39.7% of the cohort prescribe CSF to enhance retention
of de-rotated teeth, while 31.3% of the participants considered
IPR in the presence of pre-treatment labial segment crowding to
optimise post-treatment retention. The results demonstrated that
there is a consensus (92.8%) regarding the association between
a thick labial frenum and a median diastema. Most respondents
(94.2%) applied the blanching test for its diagnosis, while 39.5%
relied on the radiographical assessment. Most participants
believed in the thick labial frenum being an aetiological factor
for a median diastema and recommended labial frenectomy
to minimise relapse, either before commencing orthodontic
treatment (7.7%), during treatment but before complete
diastema closure (42%), or after active orthodontic treatment
(44.5%). Furthermore, 84.7% of the participants recommended
the use of a bonded retainer as a post-treatment retention
protocol for maintaining diastema closure, but only 12.6%
preferred a removable retainer (4.1% for the Hawley retainer and
8.5% for thermoplastic retainer).

Approximately, two-thirds (68.6%) of the participants agreed
that professional guidelines on retention would be useful,
24.7% thought it would be partially helpful, and only 5%
thought such guidelines would have no benefit.

DISCUSSION

The present survey has shed some light on the retention
regimes employed by orthodontic clinicians worldwide, which
may help orthodontists improve their retention protocols
in the absence of uniform clinical guidelines. Despite their
importance, existing guidelines are out of date, and their quality
was rated inadequate, especially in terms of their development,
editorial independence, stakeholder agreement, and record of
applicability, as judged by the AGREE instrument (Appraisal of

Almuzian et al. Common Orthodontic Retention Practices

Guidelines, Research, and Evaluation)."”

This study showed that thermoplastic retainers were the most
commonly prescribed retainers in the maxillary arch in adult
and adolescent patients, a finding similar to those of previous
studies in the UK,? Australia/New Zealand," Ireland,’ Canada,?
and Malaysia.** On the other hand, studies from other parts
of the globe showed different outcomes. For instance, the
Hawley retainer was the most common retention appliance
in the maxillary arch in the USA?"* and Saudi Arabia,?® while
fixed retainers were commonly adopted by clinicians from the
Netherlands,’® and Norwegian and Danish clinicians'* were
in favor of a combination of removable and fixed retainers,
indicating the influence of the training center on the choice
of retention appliance. It is noteworthy that over recent years
and in many countries, there has been a shift from Hawley to
clear thermoplastic retainers.?'#2%” Present evidence?® shows
that thermoplastic retainers are more cost-effective and well
accepted by patients when compared with Hawley retainers.
However, the effectiveness of thermoplastic retainers over
Hawley retainers for maxillary arch stability is inconclusive.?3°
Moreover, in this study, most clinicians favored bonded
retainers in the mandibular arch, which is in agreement with
most previous studies.®'011182025 Additionally, some previous
studies have reported using thermoplastic retainers** or a
combination of removable and fixed retainers.”

In the present study, female clinicians were more inclined
towards the use of Hawley retainers alone in the maxillary arch
in adolescents (37.8%) or in combination with bonded retainers
in adults (18.5%), similar to the findings of previous studies.'"?'
Clinicians in private practices favored thermoplastic retainers
in the maxillary arch and a combination of thermoplastic and
bonded retainers in the mandibular arch. These findings are
consistent with UK? and Ireland based retention surveys. For
orthodontists working in mixed practice settings, the use of
upper thermoplastic and lower bonded retainers were most
common, in contrast with an Ireland-based survey' in which
thermoplastic retainers were mostly used in both maxillary
and mandibular arches. This discrepancy could be due to the
fact that the latter study' included respondents from public
practices as well as the influence of the orthodontic training
background on the choice of retention appliance.

In the current study, upper thermoplastic retainers in adults,
Hawley retainers in adolescents, and lower bonded retainers,
were preferred options for patients treated in mixed settings
(university, hospital and private). Previous studies from Ireland
and the UK*" showed that thermoplastic retainers were most
commonly used in both jaws in hospital-based practices. This
trend can be explained by the fact that almost all of our participants
in mixed-based practices were postgraduate students who were
working under supervision.” The participants’ age had negligible
influence on retainer choice, with older orthodontists leaning
more towards lower bonded retainers. Similar opinions were
given by UK orthodontists in a previous study.’
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It is well established that clinical experience of orthodontists
is an important factor that can affect the retention protocol.?
In our study, orthodontic clinicians with less than 5 years
of clinical experience highly preferred using a combined
lower Hawley retainer and bonded retainer. This could be
due to the carry-over learning effect of their previous clinical
training during residency.” However, a recent study showed
no correlations between different retention modalities and
orthodontic experience.?'

In this study, malocclusion-related factors were more important
than patient- and treatment-related factors. The spacing and
de-crowding were equally important variables in selecting
the retainers, while the influence of third molars was the least
importance. Similar opinions were given by orthodontists
in previous studies.”’®" The most important patient-related
factors for the choice of retainers were compliance of the
patients and their oral hygiene status, similar to the findings
of previous studies.”'"'® Expansion achieved during treatment
and the degree of interdigitation at the end of treatment were
the most important treatment-related factors that influenced
retainer choice. In previous studies, interdigitation after
treatment,'® expansion and extraction,”'®?° and final occlusal
outcomes'"® were opined to be the most important treatment
factors in determining the retention plan.

Adjunct procedures like IPR and CSF are widely reported to
prevent relapse.**? In the present study, one third of the cohort
prescribed CSF to enhance retention of de-rotated teeth, while
a quarter of the participants considered IPR to be beneficial
in preventing potential post-treatment lower labial segment
relapse. In a Saudi Arabia-based survey,?® 28% of orthodontists
performed IPR, while 19.1% used CSF as an adjunct procedure
to optimise post-treatment retention.

Since a thick labial frenum is one of the causative factors for a
median diastema, it is an established fact that these patients
are at high risk of post-treatment relapse.®® In the present
survey, most clinicians acknowledged this association and
therefore recommended a labial frenectomy before complete
diastema closure or after active orthodontic treatment,
followed by placing a bonded retainer. This is in agreement
with the findings of previous studies.'®*' Regarding the need
for retention guidelines, the majority of the participants agreed
that such guidelines would be beneficial, which is in agreement
with several previous studies.”'"®

Some studies have reported a higher response rate in their
survey studies mainly by implementing telephonicreminders®'®
or paper-based postal services.”' In the present study, the
response rate was low, which is common in electronic-based
surveys in the field of orthodontic retention.??' As the present
survey was global and conducted during the coronavirus
disease-2019 pandemic, it was not practical for the authors
to have pre-contacts and personalized contacts with most of
the participants. Moreover, in survey-based studies, response
representativeness is more important than response rate.?
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All previous survey studies on retention protocols’®'®2 were
mostly limited to specialist orthodontists, or were regional
and thus lacking favorable representativeness of working
orthodontic clinicians, in comparison with the present study.
However, higher response rate from different continents may
or may not change the significance of the results, but it may
increase the generalizability of the findings.

Study Limitations

The strength of this survey lies in the fact that it involved
validated questionnaires answered by orthodontists and
residents of different ages and experience levels from across
the globe, thus increasing representativeness rate and
minimizing the level of bias. The authors acknowledge that
the participation in this study was uneven, and therefore this
factor needs to be taken into consideration when interpreting
the findings.

CONCLUSION

This study showed that the most common retention
appliance was thermoplastic retainer in the maxillary arch and
bonded retainer in the mandibular arch for both adults and
adolescents. This is similar to the adopted adolescent retention
protocol in private practices except that the lower bonded
retainer is usually combined with thermoplastic retainer.
Female orthodontists commonly used Hawley retainer alone
or combined with bonded retainer. The age of participants has
negligible effect on the prescribed retention protocol except
that younger age groups who are more likely to prescribe a
combination of lower Hawley and bonder retainers for their
adult. The pre-treatment spacing and crowding were the most
influencing malocclusion-related factors. Moreover, the uneven
participation in this survey should be taken into consideration
during interpreting the results.
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