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ORIGINAL ARTICLE

Comparison of Two Retention Appliances with Respect 
to Clinical Effectiveness

ABSTRACT

Objective: The aim of this study was to compare the clinical effectiveness of Essix and Hawley retainers during the retention period. 

Methods: A total of 30 subjects whose fixed orthodontic treatment results were evaluated according to the American Board of Ortho-
dontics Phase III Objective Grading system were included in this study. After the removal of orthodontic attachments, the study par-
ticipants were equally divided into two retention protocols: upper-lower Essix and upper-lower Hawley. The subjects were instructed 
to wear their retainers full time for 6 months, except during meals, and during nights only for 6 months. The clinical effectiveness of 
the retainers was evaluated according to the overjet, overbite, maxillary, and mandibular intercanine widths, intermolar widths, arch 
lengths, irregularity indexes, and lateral cephalometric measurements. All dental model and lateral cephalometric measurements 
were performed by the same investigator during three periods: pre-treatment, post-treatment, and post-retention. 

Results: The overjet, overbite, maxillary, and mandibular intercanine widths; intermolar widths; and arch lengths and lateral ceph-
alometric measurements were not statistically significantly different between the groups and identified time periods. Although the 
maxillary and mandibular irregularity indexes increased from the post-treatment to post-retention periods, the difference was not 
statistically significant. Pre-treatment, post-treatment, and post-retention lateral cephalometric measurements were not statistically 
significantly different between and within the groups. 

Conclusion: According to the results of a repeated-measures analysis of variance with two factors, and although an increase was 
found in the maxillary and mandibular irregularity indexes, the clinical effectiveness of Essix and Hawley retainers was found to be 
similar during the retention period.

Keywords: Orthodontic treatment, retention, Essix, Hawley, relapse

INTRODUCTION

A long-term stability of the treatment results obtained at the end of active orthodontic treatment is one of the 
success indicators of orthodontic treatment (1). Stability can only be achieved when the forces derived from the 
gingival and periodontal tissues, orofacial soft tissues, occlusion, and post-treatment facial growth and develop-
ment are balanced (2). At this point, it is very important to determine the necessities of the retention phase and 
the factors that cause a relapse in terms of stability (3).

Relapse is defined as the return of dental and skeletal results, obtained aesthetically and functionally, to the 
pre-treatment status at the end of the active orthodontic treatment (4). The major requirement to prevent a re-
lapse is time to reorganize the gingival and periodontal tissues and stabilize the altered morphological structure 
and function and growth-development dependent changes (4, 5). For this reason, retainers are used to prevent 
a relapse after active orthodontic treatment (6).
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Retainers used in the retention phase are divided into two 
groups; that is, removable and fixed (4, 7). While the removable 
retainers are classified as Essix, Hawley, and Positioner, the fixed 
retainers are classified as polyethylene and fiber-reinforced resin 
composites; currently, the most preferred multistranded stain-
less steel wires are those recommended by Zachrisson in 1977 
(4, 8-10).

Although there is as yet no consensus as to which retainer is the 
most effective or how long it needs to be worn, currently, the 
Essix and Hawley retainers are frequently used in orthodontic 
practice (6, 11). It has been observed that the comparative stud-
ies of Essix and Hawley retainers have evaluated the periodontal 
health and compliance (12), cost-effectiveness (13), the number 
of occlusal contacts (14), survival time (15), and clinical effective-
ness (16, 17). Some of the studies that evaluated the clinical ef-
fectiveness, such as the overjet, overbite, intercanine, and inter-
molar widths, arch length, and irregularity index, have indicated 
no significant difference between the two retainers (16, 18, 19). 
It has also been stated that there is not enough evidence to de-
clare which retainer is more effective (5, 6). In addition, Sheridan 
et al. (20) reported the retaining component of Hawley retain-
ers is insufficient for anterior teeth due to an inadequate griping 
with a point contact on the vestibular arch on the labial surface 
and a mass of acrylic approximating the cervix.

The aim of the present study was to compare the clinical effec-
tiveness of Essix and Hawley retainers, which are frequently used 
in orthodontic practice, during 1 year of the retention period. 
The null hypothesis was that the clinical effectiveness of Essix 
and Hawley retainers does not change with the appliance used. 

METHODS

A total of 30 patients who underwent fixed orthodontic treat-
ment with the straight-wire technique using 0.018-inch slot Roth 
brackets were enrolled in this study. The inclusion criteria were 
a Class I skeletal pattern, no previous orthodontic treatment, 
treatment with fixed orthodontic appliances, achievement of 
optimum occlusion, and treatment that was compatible with 
the use of a retainer and long-term follow-up, as well as good 
oral hygiene. The exclusion criteria were the necessity of using a 
bonded retainer and placement of a contemporary tooth in the 
retainer due to congenital tooth deficiency, cleft lip and plate, 
and orthognathic surgery. 

This study protocol was approved by Yüzüncü Yıl Uni-
versity School of Medicine, Research Ethics Committee 
(B.30.2.YYU.0.01.00.00/125). Before debonding, the treatment 
outcomes were evaluated according to the objective grading 
system of the American Board of Orthodontics Phase III clinical 
examination. Informed consent was received from the patients, 
or their parents, who were to be included in this study after de-
tailed information was given about the study. 

After mechanical removal of the fixed orthodontic appliances 
with a debonding plier (Dentaurum, Pforzheim, Germany), resid-
ual adhesive on the tooth surfaces was cleaned with a 12-blad-

ed tungsten carbide bur (Axis Dental, Irving, Tex) at low speed 
under water-cooling. Then, tooth surfaces were polished with 
fluoride-free pumice (Imıpomza, Imıcryl, Konya, Turkey), and al-
ginate impressions were poured to obtain dental models of the 
upper and lower jaws. 

The study participants were divided into two groups, depend-
ing on the type of retainers. Fifteen patients (8 extraction and 
7 non-extraction) had an upper-lower Essix retainer (Dentsply 
Raintree Essix, New Orleans, Louisiana, USA), and 15 (7 extraction 
and 8 non-extraction) received an upper-lower Hawley retainer. 
Each group consisted of both extraction and non-extraction cas-
es. The retainer type for each patient was randomly allocated by 
the technician. 

Essix retainers were thermoformed from 0.040-inch sheets accord-
ing to the manufacturer’s instructions. The retainer that covered up 
all occlusal surfaces, including the most distal tooth, was trimmed 
to provide 1–2 mm buccal and 3–4 mm lingual extensions that pass 
away from the edge of the gingiva (Figure 1a). A Hawley retainer 
was constructed from Adams clasps on the first molars, canine-ca-
nine teeth labial bows, and acrylic base plates. Adams clasps and 
labial bows were made from 0.7 mm stainless steel wire (Figure 1b). 
The patients were instructed to wear their retainers full-time for 6 
months except during meals, and then 6 months at night only. 

The retention characteristics of Essix and Hawley retainers were 
compared from lateral cephalometric film, and dental models 

Table 1. Lateral cephalometric measurements

 Angular and Linear Measurements

1-NA (mm) Distance between the most labial point of 
 maxillary incisor and the NA line

1-NA (0) Angle formed between the long axis of 
 maxillary incisor and the NA line

1-SN (0) Angle formed by the extension of the long axis 
 of maxillary incisor to the SN plane

1-NB (mm) Distance between the most labial point of 
 mandibular incisor and the NB line

1-NB (0) Angle formed between the long axis of ma 
 dibular incisor and the NB line

IMPA (0) Angle formed by the extension of long axis of 
 mandibular incisor to the mandibular plane

U1L1 (0) Angle formed by the extensions of long axes of 
 maxillary incisors to the mandibular incisors

SN/GoGn (o) Angle formed between the mandibular plane 
 (GoGn) and the SN plane

Figure 1. Essix (A) and Hawley (B) retainers used in this study
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from pre-treatment, post-treatment, and post-retention phases. 
All cephalometric films were taken for each subject in centric 
occlusion with a relaxed and closed lip position using the same 
Sirona Orthophos XG (Bensheim, Germany) imaging system. Ad-
ditionally, each subject’s head was stabilized by positioning the 
ear rods of the machine in the external auditory meatus with the 
Frankfurt horizontal plane parallel to the horizontal and sagit-
tal plane at right angles to the path of the X-ray (21). From the 
cephalometric analyses made using the NemoCeph NX 2005 
(Nemotec, Madrid, Spain) program, dental and skeletal changes 
were evaluated. The angular and linear measurements used in 
this study are shown in Table 1. 

In addition, the overjet, overbite, maxillary and mandibular inter-
canine widths and intermolar widths, arch lengths, and Little’s ir-
regularity indexes were measured on the dental models (Figure 
2) (22, 23). The irregularity index defined by Dr. Little was calcu-
lated using the linear measurement of displacements in the ana-
tomical contact points of maxillary and mandibular five anterior 
teeth, parallel to the occlusal plane (23). A digital caliper (Mitutoyo 
Corp., Kanagawa, Japan) with a 0.01 mm sensitivity was used for 
the measurements. All cephalometric analyses and dental model 
measurements were performed by the same investigator (MT). 

Statistical Analysis
To assess the measurement precision, investigator reliability and 
intra-examiner agreement were calculated and found to be high 
(intraclass correlation coefficient=0.890, p<0.001). In addition, 
the random measurement error was calculated with Dahlberg’s 
formula, and it was observed that, for these linear and angu-
lar measurements, the error values ranged from 0.056 to 0.042 
(mm) and 0.29° to 0.14°, respectively.

In previous studies, it was observed that the standard deviation 
(s) ranged from 0.4 to 4. For this reason, it was considered as 2 

in our study. In addition, the effect size (d) was assumed to be 
1, and the Z value was 1.96 for a 0.05 Type I error rate. Then, the 
sample size was found to be 15.13 (@15) by using the equation 
of sample size calculation (n=Z2 s2/d2).

Descriptive statistics for the continuous variables were presented 
as the mean, standard deviation, and minimum and maximum 
values, while counts and percentages were used for categorical 
variables. A repeated measures analysis of variance with two fac-
tors (time was the dependent factor, treatment was the indepen-
dent factor) was used for comparing the groups and periods in 
terms of continuous variables. To identify the different groups, a 
Duncan multiple comparison test was calculated. The statistical-
ly significant level was considered to be 5%, and the Statistical 
Package for Social Sciences (SPSS Inc.; Chicago, IL, USA) version 
13.0 statistical program was used for all statistical computations. 

RESULTS

In the Essix and Hawley groups, the mean age of patients was 
17.53±3.89 and 16.54±2.24 years, respectively, and the mean 
treatment times were 2.90±0.62 and 3.11±0.53 years, respective-
ly. No statistically significant difference was found among the 
groups in the number, mean age, and mean treatment times of 
patients (Table 2).

Pre-treatment, post-treatment, and post-retention maxillary and 
mandibular dental model measurements in the Essix and Haw-
ley groups are shown in Table 3. There was no statistically signif-
icant difference between the groups and identified time periods 
in terms of the overjet, overbite, maxillary and mandibular inter-
canine widths, intermolar widths and arch lengths. In addition, 
although the maxillary and mandibular irregularity indexes in-
creased from the post-treatment to the post-retention phase, 
the difference was not statistically significant. 

Pre-treatment, post-treatment, and post-retention lateral cepha-
lometric measurements for the Essix and Hawley groups are pre-
sented in Table 4. The lateral cephalometric measurements were 
not statistically significant between the groups and identified 
time periods. 

DISCUSSION

Studies in the literature have recorded that there is no uniform 
retainer type recognized for a long-term stability, and the retain-
ers and their wearing times showed variability (24, 25). It has 

Figure 2. Dental model measurements. Irregularity index 
(I+II+III+IV+V); a, intercanine width; b, intermolar width; c, arch length

Table 2. Descriptive statistics 

                            Number of Patients (n)

  Extraction Non-extraction Mean±SD Min.  Max. p

Mean Age Essix 8 7 17.53±3.89 11.16 23.5 0.402

 Hawley 7 8 16.54±2.24 13.00 19.00 

 Total 15 15 17.03±3.16 11.16 23.5 

Treatment Duration Essix 8 7 2.90±0.62 2.00 3.75 0.306

 Hawley 7 8 3.11±0.53 1.91 4.00 

 Total 15 15 3.01±0.58 1.91 4.00 

74

Turk J Orthod 2019; 32(2): 72-8Kaya et al. Clinical Effectiveness of Essix and Hawley Retainers



also been stated that relapse occurs independently from the re-
tainer used; therefore, factors such as cost-effectiveness, patient 
comfort and satisfaction, settling, clinical effectiveness, ease of 
production, and survival time may be more important in the re-
tainer selection (5, 8). The aim of this study was to compare the 
clinical effectiveness of the Essix and Hawley retainers that are 
frequently used in orthodontic practice (5, 16, 17).

There are also conflicting opinions about the wearing times of 
the retainers. Among these, Ramazanzadeh et al. (11) conclud-
ed that, during the 8 months of a retention period for a better 
incisor alignment in the lower jaw, the retention protocols of 4 
months full-time followed by night-only wear is better than 1 
week full-time followed by night-only wear. However, Shawesh 
et al. (26) expressed that, in terms of the incisor irregularity index 

Table 3. Pre-treatment, post-treatment, and post-retention maxillary and mandibular dental model measurements 

   Essix (Mean±SD) Hawley (Mean±SD) p

 Overjet Pre-treatment  2.93±2.16a 2.58±1.59a 0.620

  Post-treatment 2.26±0.78a  2.03±0.69a 0.399

  Post-retention 2.37±0.62a 2.33±0.72a 0.850

  p  0.347 0.414 

 Overbite Pre-treatment  3.16±2.29a  3.30±2.33a 0.877

  Post-treatment 2.27±0.88a 2.51±0.92a 0.485

  Post-retention 2.70±0.87a 2.70±1.24a 0.996

  p 0.256 0.409 

Maxilla Irregularity Index Pre-treatment  7.92±4.09a 7.60±3.67a 0.827

  Post-treatment 0.76±0.47b 0.87±0.88b 0.647

  Post-retention 1.23±0.70b 1.56±1.07b 0.322

  p 0.001 0.001 

 Intercanine Width Pre-treatment  33.84±2.51a 33.84±2.21a 0.997

  Post-treatment 34.21±2.20a 33.98±1.85a 0.764

  Post-retention 34.60±2.37a 34.15±1.71a 0.566

  p 0.667 0.916 

 Intermolar Width Pre-treatment  49.19±4.71a 49.89±4.19a 0.671

  Post-treatment 48.10±2.78a 48.46±3.27a 0.749

  Post-retention 49.12±2.68a 48.74±3.99a 0.756

  p 0.623 0.582 

 Arch Length Pre-treatment  66.11±8.19a 66.34±5.63a 0.931

  Post-treatment 62.29±6.45a 63.50±7.09a 0.627

  Post-retention 62.98±5.75a 64.05±6.42a 0.634

  p 0.255 0.468 

Mandibula Irregularity Index Pre-treatment  5.68±3.76a 4.50±2.44a 0.322

  Post-treatment 0.83±0.57b 0.98±0.63b 0.484

  Post-retention 1.55±0.97b 1.71±1.15b 0.682

  p 0.001 0.001 

 Intercanine Width Pre-treatment  25.60±2.50a 26.37±2.31a 0.389

  Post-treatment 25.77±2.05a 26.07±1.58a 0.664

  Post-retention 25.43±2.12a 25.67±1.42a 0.730

  p 0.912 0.593 

 Intermolar Width Pre-treatment  48.81±2.73a 49.49±4.35a 0.606

  Post-treatment 48.05±1.70a 48.42±3.10a 0.687

  Post-retention 49.02±1.67a 49.34±4.58a 0.794

  p 0.394 0.750 

 Arch Length Pre-treatment  55.32±5.19a 55.77±5.01a 0.199

  Post-treatment 54.20±5.04a 56.26±5.06a 0.323

  Post-retention 54.18±4.91a 56.06±5.99a 0.292

  p 0.809 0.380 

* Different lowercase letters represent statistically significant differences among the groups
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and incisor crowding, no significant difference was found be-
tween the retention protocols for night-time wear only for 1 year 
or 6 months full-time followed by 6 months of night-only wear. 
In addition, Proffit (4) stated that the retention period should be 
continued for at least 12 months, and by shortening the wearing 
time to 4–6 months after the post-treatment, it can be used only 

at night. With this information, in the present study, we also pre-
ferred a 1-year retention period with 6 months full-time and then 
6 months at night only. 

Based on the current studies, Meade and Millett (27) stated that 
orthodontists commonly recommend an Essix retainer sheet 

Table 4. Pre-treatment, post-treatment, and post-retention lateral cephalometric measurements 

   Essix (Mean±SD) Hawley (Mean±SD) p

Lateral  SNA Pre-treatment  80.77±3.30a 79.31±3.42a 0.244
Cephalometric  Post-treatment 80.24±2.85a 79.26±3.08a 0.376
Measurements

  Post-retention 80.31±2.94a 79.09±3.30a 0.259

  p 0.862 0.768 

 SNB Pre-treatment  78.49±3.56a 76.34±3.78a 0.121

  Post-treatment 77.94±3.00a 76.24±3.36a 0.153

  Post-retention 77.87±3.06a 76.50±3.50a 0.345

  p 0.765 0.981 

 ANB Pre-treatment  2.26±1.97a 2.98±2.02a 0.330

  Post-treatment 2.21±1.91a 2.85±1.88a 0.366

  Post-retention 2.22±1.84a 3.16±1.52a 0.142

  p 0.998 0.904 

 SN/GoGn Pre-treatment  32.09±5.46a 31.19±4.65a 0.635

  Post-treatment 32.29±5.02a 32.05±5.01a 0.895

  Post-retention 32.33±4.73a 31.65±5.02a 0.705

  p 0.989 0.898 

 1-NA (mm) Pre-treatment  5.02±2.55a 3.74±1.66a 0.120

  Post-treatment 3.10±2.03b 2.88±1.80a 0.756

  Post-retention 3.19±2.10b 2.91±1.68a 0.699

  p 0.031 0.336 

 1-NA (0) Pre-treatment  22.76±7.56a 21.34±6.40a 0.586

  Post-treatment 19.67±5.44a 19.14±5.35a 0.790

  Post-retention 19.49±5.98a 19.23±5.43a 0.900

  p 0.278 0.526 

1-SN (0) Pre-treatment  103.04±7.22a 101.54±5.42a 0.532

  Post-treatment 99.89±6.74a 98.96±6.67a 0.706

  Post-retention 100.28±6.79a 98.78±6.90a 0.553

  p 0.383 0.445 

1-NB (mm) Pre-treatment  3.64±1.72a 4.01±1.26a 0.505

  Post-treatment 3.21±1.53a 3.64±0.92a 0.376

  Post-retention 3.20±1.52a 3.66±0.90a 0.335

  p 0.679 0.562 

1-NB (0) Pre-treatment  41.36±5.54a 25.72±6.85a 0.465

  Post-treatment 23.69±5.77a 25.39±4.17a 0.370

  Post-retention 24.17±6.48a 25.26±4.74a 0.606

  p 0.465 0.973 

 

IMPA (0) Pre-treatment  90.59±7.91a 96.09±6.55a 0.050

  Post-treatment 91.51±7.71a 95.64±5.70a 0.111

  Post-retention 91.92±7.74a 95.85±5.94a 0.134

  p 0.886 0.981 

* Different lowercase letters represent statistically significant differences among the groups
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thicknesses of 0.75 mm and 1 mm. In addition, Zhu et al. (28) 
found no significant difference between the Essix retainers of 
0.75 mm and 1 mm thicknesses in terms of survival time, fail-
ure rate, and comfort. For this reason, the use of an Essix retainer 
sheet thickness of 1 mm (0.40 inch) was preferred in our study.

Although there is insufficient evidence to determine which re-
tainer is more effective in studies comparing Essix and Hawley 
retainers (5, 6), the overjet, overbite, maxillary and mandibular 
intercanine widths, intermolar widths, arch lengths, and irreg-
ularity indexes were evaluated with regard to clinical effective-
ness. Lindauer and Shoff (29) compared the overjet, overbite and 
Little’s irregularity index over 6 months of the retention period. 
They found no statistically significant difference in evaluated 
parameters between the groups, although increased crowding 
was observed in the Hawley group for both dental arches. In two 
separate studies that evaluated the intercanine and intermolar 
widths, arch length, and irregularity indexes, Barlin et al. (30) 
found no statistically significant difference between the groups 
in the 2nd, 6th, and 12th month of the retention period. How-
ever, Ramazanzadeh et al. (11) concluded that the upper arch 
length and the upper-lower irregularity indexes were significant-
ly lower in the Essix group during the 8th month of the retention 
period. In this study, we also found no significant difference in 
the overjet, overbite, intercanine and intermolar widths, and ir-
regularity index between the Essix and Hawley groups during 1 
year of the retention period. 

Rowland et al. (16) compared the clinical effectiveness of Essix 
and Hawley retainers after the extraction or non-extraction fixed 
orthodontic treatment for 6 months. In the extraction group, 
Essix and Hawley retainers were applied to 68 and 66 of these 
subjects, respectively; in the non-extraction group, Essix and 
Hawley retainers were applied to 133 and 130 of these subjects, 
respectively. The authors observed no significant difference in 
the rotation and intercanine and intermolar widths between the 
groups, which was consistent with our results. However, in terms 
of Little’s irregularity index, the Essix retainer was found to be 
more effective in both maxillary and mandibular labial segments 
than the Hawley retainer, especially in the lower arch. Similarly, 
Babacan et al. (31) compared the efficiency of Essix and Hawley 
retainers on mandibular anterior crowding in 40 non-extraction 
patients, using an irregularity index. At 1 year and 7 months af-
ter the treatment, a significant increase in irregularity indexes 
was found in both groups, but this increase was less in the Essix 
group. However, it was observed that there was no information 
about cephalometric measurements and arch lengths in these 
studies.

Demir et al. (17) compared the clinical effectiveness of Essix and 
Hawley retainers for a 1-year retention period and after a 2-year 
follow-up period in 42 patients who had non-extraction fixed or-
thodontic treatment. Consistent with our results, in all time peri-
ods, the authors found no statistically significant difference in in-
tercanine widths and maxillary arch lengths in both groups and 
mandibular arch lengths in the Essix group. In the Hawley group, 
although the difference between the after treatment and 2-year 
follow-up period was statistically significant for mandibular arch 

length, the difference between other time periods was not sig-
nificant. In terms of Little’s irregularity index, the differences be-
tween all time periods in the Hawley group and between the af-
ter treatment and 1-year retention period in the Essix group were 
statistically significant. As a result, they concluded that the arch 
lengths that increased during orthodontic treatment tended to 
return to their pre-treatment value after the retention period, 
but this was significant only in the Hawley group. With Little’s ir-
regularity index, although the Essix retainer was more efficient in 
the mandibular anterior region during the retention period, the 
two retainers showed similar properties after a 2-year follow-up 
period. In addition, it was observed that there were slight chang-
es in the cephalometric measurements between the two groups, 
and the upper-lower incisor inclinations, incisor positions, and 
arch lengths increased. We suggest that the upper-lower incisor 
inclinations, incisor positions, and arch lengths did not increase 
in our study in which extraction and non-extraction treatments 
were included and may be the reason for these different results. 

Consistent with our results, Gómez-Gómez et al. (32) evaluated 
dental stability from the lateral cephalometric radiographs and 
found no statistically significant difference between the Essix 
and Hawley retainers during 6 months of the retention phase. 
However, in this study, they did not give any information about 
the pre-treatment cephalometric measurements.

The arch lengths gradually decreased due to the physiological 
migration of teeth, and anterior crowding may have occurred 
even in the case of third molar deficiency, especially in the low-
er arch (33). Additionally, the preservation of pre-treatment arch 
forms is very important to obtain the best long-term stability 
since the increased intercanine and intermolar widths during 
treatment tended to decrease after the retention period (34). For 
this reason, it has been stated that even if a good and well-func-
tioning occlusion is obtained with orthodontic treatment, re-
lapse may be seen after years of treatment, and patients should 
be informed of this.

A small sample size, no post-retention follow-up periods, and 
the investigation of only two retention protocols were the main 
limitations of this study. For this reason, conducting new studies 
with larger sample sizes, longer follow-up periods, and different 
retainer types used after extraction and non-extraction treat-
ment is recommended. 

CONCLUSION

• The differences between the Essix and Hawley retainers in 
the overjet, overbite, maxillary and mandibular intercanine 
widths, intermolar widths, and arch lengths were not statis-
tically significant. 

• Although the maxillary and mandibular irregularity index-
es increased from the post-treatment to the post-retention 
phase, the difference was not statistically significant. 

• In terms of pre-treatment, post-treatment, and post-reten-
tion lateral cephalometric measurements, no statistically 
significant difference was found between and within the 
groups. 
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