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ABSTRACT 

Objective: To compare the acceptability of Vacuum-formed Retainers and Hawley Retainers in two groups of fixed 
orthodontics patients over three months. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Armed Forces Institute of Dentistry, Rawalpindi Pakistan, from Jan 2019 to Mar 2020. 
Methodology: Eighty-two Patients treated with fixed orthodontics appliances in the department of orthodontics of Armed 
Forces Institute of Dentistry, who met the inclusion and exclusion criteria were recruited for the study. Patient acceptance was 
evaluated through a ten-question questionnaire regarding biting, fitting, hygiene, speech, swallowing, appearance, self-
confidence, gingival irritation, durability and comfort. Patients were evaluated on a 10cm long Visual analogue scale over 
three months in the post-orthodontics retention phase, after one week (T1), one month (T2) and three months (T3) of follow-up. 

Results: The vacuumed-formed retainer was significantly better in terms of speech (p<0.01), appearance (p<0.001), durability 
(p<0.001), gingival irritation (p<0.001), swallowing (p<0.001), self-confidence, and comfort (p<0.001). There was no significant 
difference in terms of fitting, hygiene and biting. 
Conclusion: The vacuumed-formed retainer was significantly better accepted in terms of speech, swallowing, appearance, self-
confidence, durability, gingival irritation and comfort. 
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INTRODUCTION 

Orthodontics therapy of malaligned teeth in-
volves the correction of malocclusion and the main-
tenance of achieved results after the orthodontic 
appliances have been removed.1 After moving teeth to 
the new corrected position, the supporting structures 
are remodelled. Periodontal and gingival fibres take 
six months to one year to remodel.2,3 

To avoid undesirable changes in the position of 
teeth (relapse) in the post-treatment period, retainers 
are administered. Retention is the most critical phase, 
as post-treatment changes are almost inevitable.4 Diffe-
rent types of retainers in use are broadly categorized 
into removable and fixed retainers.5 The two most 
commonly prescribed removable retainers are Hawley 
Retainers (HRs) and Vacuum Formed Retainer 
(VFRs).6 Multiple factors are involved regarding the 
decision on the type of retainer, including clinician 
preference, patient’s preference and compliance and 
cost.7 Multiple studies have evaluated patients’ overall 
compliance and suggested that patients’ socioeconomic 
status, level of education, doctorpatient relationship, 

type of treatment and parental influence can affect 
patients’ compliance.8,9 

Some studies considered it associated with factors 
like age, gender, education, time since fixed braces 
have been removed, and the type of retainer used. 
However, only some studies evaluate the effect of the 
type of retainer on compliance and acceptability.10 
However, both appliances were the same regarding 
biting, hygiene and fitting. Therefore, patient compli-
ance can greatly be improved by giving a more accept-
able retainer appliance. Considering the lack of studies 
in our country, this study aimed to compare patients' 
perceptions and acceptance of VFRs and HRs. 

METHODOLOGY 

The quasi-experimental study was conducted at 
the Orthodontics Department, Armed Forces Institute 
of Dentistry, Rawalpindi Pakistan, from January 2019 
to March 2020. This study was approved by the ERC 
(905/Trg-ABP1k2). The sample size was calculated 
using the WHO calculator. 

Inclusion Criteria: Patients treated with fixed app-
liances only were included in the study. 

Exclusion Criteria: Patients with craniofacial defor-
mities, patients treated with orthognathic surgeries or 
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patients treated with growth modification appliances 
were excluded. Informed consent was taken from all 
the patients and the legal guardians. Patients who 
completed their treatment and were debonded in the 
Orthodontics Department, AFID, during the study 
period were recruited for the study. 

Forty-one patients were allocated to each of the 
VFR or HR Groups. Two trained technicians were 
recruited for laboratory fabrication of both types of 
retainers. The same technicians in the orthodontics 
laboratory of AFID fabricated all the retainers used          
in the study. The HR was introduced in 1919 and is 
composed of an acrylic baseplate and wire parts made 
of 0.7, 0.8 or 0.9 mm stainless steel wire.5 The wire part 
included a labial bow and Adam’s clasp. Labial bow 
passing through labial surfaces incisors (four anterior 
teeth) or incisors and canines (six anterior teeth) 
forming a U-loop in canine or first premolar region 
then goes through embrasures to be embedded into a 
base plate made up of self-cure methyl metha-crylate. 
Adam’s clasps are placed on molar teeth and serve the 
purpose of retaining the appliance in place.  

This study used 0.8mm wire, a labial bow cover-
ing six anterior teeth and a 2.5mm thick base plate. The 
vacuumed form retainer was first introduced by Ponitz 
in 1971. It is commercially known as Essex retainer and 
is made of transparent thermoplastic material. It is 
vacuumed and formed to adapt to all contours of the 
teeth on their buccal, occlusal and lingual surfaces and 
is trimmed 2mm off the gingival level.5 In this study, 
VFR was made to include all the teeth up to the second 
molars. 

For all patients, maxillary VFRs or HRs was 
manufactured according to standard criteria and were 
given lower fixed 3-3 retainer. Both removable reta-
iners were given to patients 24-hours after debonding 
and oral hygiene provision. Retainers were well-
checked for their perfect fit and adaptation. Written 
and verbal instruction regarding handling and oral 
hygiene maintenance was given to all participants.  
The acceptability of retainers by the patients was 
evaluated by a 10cm long visual analogue scale (VAS). 
Retainer acceptance was evaluated objectively based 
on ten questions regarding the fitting of the appliance, 
speech, appearance, oral hygiene, gingival irritation, 
biting (not swallowing but closing teeth with retainer), 
durability, swallowing, comfort, and self-confidence. 
The patient filled out the questionnaire on their sche-
duled appointments under the supervision of the 
treating doctor. Appointments were scheduled 1-week 

after retainer placement (T1), 1-month (T2) and 3-
months (T3). Patients were well explained regarding 
filling out the questionnaire; each question had a 10cm 
long VAS, which 0 being the most uncomfortable and 
ten being the most comfortable. Patients were asked to 
make a vertical line between 0-10 according to their 
perception. Data were collected by the doctor conduc-
ting the research using the same Vernier calliper and 
light source for all questionnaires.  

SPSS ver 25 was used for the data analysis. To 
check the normal distribution of data Shapiro-Wilk test 
was performed, and to detect any significant difference 
regarding gender chi-square test was used. The diffe-
rence between the two groups at each assessment time 
was calculated using Independent-sample t-test. The p-
value ≤0.05 was considered as significant. 

RESULTS 

The final results were analyzed using 80 
participants. The mean age of the participants was 
calculated as 19.5±2.4 years.  

Table-I: Changes between Hawlay and Vacuum formed Retainers 
After one Week of Post Appliance Insertion (T1) (n=80) 

Variables Mean±SD p-value 

Biting 

Hawley Retainer 4.88±0.89 
0.21 

Vacuum-Formed Retainer 5.14±0.76 

Fitting 

Hawley Retainer  6.54±1.11 
0.35 

Vacuum-Formed Retainer  6.87±1.13 

Speech 

Hawley Retainer  3.75±0.71 
<0.001 

Vacuum-Formed Retainer  5.55±0.6 

Appearance 

Hawley Retainer 4.16±0.76 
<0.001 

Vacuum-Formed Retainer 7.3±0.57 

Hygiene 

Hawley Retainer 5.95±0.6 
<0.001 

Vacuum-Formed Retainer  7.15±0.5 

Durability 

Hawley Retainer 7.15±0.48 
0.14 

Vacuum-Formed Retainer 7.45±0.51 

Gingival Irritation 

Hawley Retainer 4.66±0.88 
<0.001 

Vacuum-Formed Retainer 7.15±0.48 

Swallowing 

Hawley Retainer 4.85±0.93 
<0.001 

Vacuum-Formed Retainer 5.7±0.65 

Confidence 

Hawley Retainer 5.7±0.65 
<0.001 

Vacuum-Formed Retainer 7.95±0.6 

Comfort 

Hawley Retainer 5.9±0.64 
<0.001 

Vacuum-Formed Retainer 7.95±0.6 
 

In the above mentioned Table-I, descriptive 
analysis after one week of follow-up (T1) shows a 
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significant difference between the two groups in 
speech (p<0.001), appearance (p<0.001), gingival irrita-
tion (p<0.001), swallowing (p<0.001), self-confidence 
(p<0.001) and comfort (p<0.001) of the appliance. After 
one month of follow-up (T2), the acceptability of both 
appliances gradually increased except for durability, 
which decreased the HR group (p<0.45) but not 
significantly (Table-II).  
 

Table-II: Changes between Hawlay and Vacuum Formed 
Retainers after one Month of Post Appliance Insertion (T2) (n=80) 

Variables Mean±SD p-value 

Biting 

Hawley Retainer 5.21±0.71 
0.67 

Vacuum-Formed Retainer 5.31±0.91 

Fitting 

Hawley Retainer  6.7±0.89 
0.91 

Vacuum-Formed Retainer  6.67±0.79 

Speech 

Hawley Retainer  5.9±0.71 
<0.001 

Vacuum-Formed Retainer  7.3±0.57 

Appearance 

Hawley Retainer 5.2±0.76 
<0.001 

Vacuum-Formed Retainer 7.9±0.64 

Hygiene 

Hawley Retainer 7.15±0.57 
<0.001 

Vacuum-Formed Retainer  7.45±0.61 

Durability 

Hawley Retainer 7.1±0.67 
0.45 

Vacuum-Formed Retainer 7.3±0.57 

Gingival Irritation 

Hawley Retainer 5.55±0.6 
<0.001 

Vacuum-Formed Retainer 7.45±0.51 

Swallowing 

Hawley Retainer 6.65±0.65 
<0.03 

Vacuum-Formed Retainer 6±1.12 

Confidence 

Hawley Retainer 6.25±1.06 
<0.001 

Vacuum-Formed Retainer 7.3±0.57 

Comfort 

Hawley Retainer 6.35±1.13 
<0.02 

Vacuum-Formed Retainer 8.61±0.46 
 

After three months of follow-up (T3), VFR was 
better accepted in terms of all variables except hygiene 
(p<0.12), biting (p<0.32), and fitting (p<0.72). Accepta-
bility of VFR gradually increased over three months. 
There was a significant difference between the two 
groups in speech (p<0.01),  appearance (p<0.001), gin-
gival irritation (p<0.001), durability (p<0.001), swallo-
wing (p<0.02), confidence (p<0.001) and comfort 
(p<0.001) of the appliance (Table-III). A gradual incre-
ase in acceptability of the HR group was also noted, 
especially regarding speech and gingival irritation; 

however, its durability decreased significantly 
(p<0.001) over three months. 

 

Table-III: Changes between Hawlay and Vacuum Formed 
Retainers in three Months Post Appliance Insertion (T3) (n=80) 

Variables Mean±SD p-value 

Biting 

Hawley Retainer 6.29±1.29 
0.32 

Vacuum-Formed Retainer 6.7±1.31 

Fitting 

Hawley Retainer  6.95±1.04 
0.72 

Vacuum-Formed Retainer  6.84±0.82 

Speech 

Hawley Retainer  7.45±0.51 
<0.01 

Vacuum-Formed Retainer  7.95±0.79 

Appearance 

Hawley Retainer 5.55±0.6 
<0.001 

Vacuum-Formed Retainer 8.4±0.5 

Hygiene 

Hawley Retainer 7.15±0.67 
0.12 

Vacuum-Formed Retainer  7.45±0.51 

Durability 

Hawley Retainer 5.95±0.68 
<0.001 

Vacuum-Formed Retainer 7.9±0.64 

Gingival Irritation 

Hawley Retainer 5.95±0.68 
<0.001 

Vacuum-Formed Retainer 7.25±0.63 

Swallowing 

Hawley Retainer 7.25±0.55 
<0.02 

Vacuum-Formed Retainer 7.75±0.56 

Confidence 

Hawley Retainer 7.2±0.52 
<0.001 

Vacuum-Formed Retainer 8.65±0.48 

Comfort 

Hawley Retainer 7.15±0.58 
<0.001 

Vacuum-Formed Retainer 8.65±0.48 
 

DISCUSSION  

This study evaluated which of the two retainers is 
better excepted by the patients in the retention phase. 
Questionnaire-based assessment of patient acceptance 
and satisfaction was successfully used in multiple 
studies.11,12 This study used a questionnaire to evaluate 
the acceptability of HR and VFR retainers using 10cm 
long VAS. Inclusion criteria were carefully selected as 
patients with cleft lip and palate, hypodontia, and 
patients treated with orthographic surgery were 
excluded because such cases might need special 
retention protocols. HR and VFR were evaluated for 
maxillary arch only because VFR is better at retaining 
lower labial segments.13,14 A lower 3-3 bonded retainer 
was used in all patients included in this study. The 
results of this study are inconsistent and comparable to 
previous studies.3,6 Regarding ease of speaking 
(speech), VFR was significantly better than HR. This 
can be attributed to minimal palatal coverage by VFR; 
however, speech with HR improved in second (T2) and 
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third (T3) follow-up visits in agreement with previous 
studies.15,16 Hygiene maintenance of the VFR was 
significantly better in T1 and T2. This could be due to 
visibility through VFR and more palatal coverage by 
HR, but after three months of follow-up, there was no 
significant (p<0.1) difference between the two retainers 
in terms of hygiene. Patients reported difficulty in clea-
ning VFR because of deep groves over three months. 
This endorsed the results of Saleh et al.6 In contrast to 
previous studies, HR scored less in terms of durability, 
and multiple breakages were reported at the wire 
acrylic interface over three months. This is because of 
manufacturing differences in the case of our study. 

VFR was significantly better in appearance, in 
agreement with previous studies.17 Esthetics was one 
of the major reasons for VFR's acceptance over HR. In 
addition, overall self-confidence is significantly better 
for VFR. This could be attributed to its better aesthetics 
and comfort. In agreement with previous studies, VFR 
was significantly more comfortable than HR. Comfort 
is the most important variable to assess acceptability 
because it is the main reason not to wear a retainer. 
Chagas et al. found no difference in comfort between 
the two retainers.5 Most maxillary retainers are re-
movable, which is patient-dependent, so the retainer 
should be comfortable enough for successful retention. 
In the literature, there needs to be more support 
regarding the clinical choice of retainer over others. 
According to Muslemzadeh et al. the degree of relapse 
is not affected by the type of retainer.18 Factors affec-
ting the choice of retainer are patient’s preference and 
acceptance, cost and clinician’s preference.19 

CONCLUSION 

Objective assessment of the patient’s perception regar-
ding the type of retainer over three months of VFR was 
significantly better accepted regarding speech, swallowing, 
appearance, self-confidence, durability, gingival irritation 
and comfort. Acceptability gradually increased over time for 
both types of retainers. 
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