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ASSESSING RETAINER WEAR AND COMPLIANCE IN THE FIRST TWO YEARS 

FOLLOWING ACTIVE TREATMENT USING A SURVEY BASED INSTRUMENT 

Abstract 

By 

KURTIS A KACER 

The purpose of this descriptive study was to investigate 

the duration of retainer wear by the range of hours per day, and 

nights per week orthodontic patients are wearing their retainers 

in the two years following orthodontic treatment. Twelve 

hundred patients from four separate orthodontic offices in Ohio 

were randomly selected for the study. Data were collected by a 

self-administered questionnaire on the type of retainers being 

worn, age, gender, length of time since debond, hours per day 

worn, and nights per week that patients were wearing their 

retainers. The questionnaire consisted of six questions the 

majority of which were gathered on a categorical scale, which 

was analyzed using SPSS. Four hundred twenty-eight responses 

were received during a six week period for a response rate of 

thirty six percent. Between nineteen and twenty four months in 

retention, eighty one percent of patients indicated they were 

wearing their retainers less than ten hours per day (this 

includes time worn during sleeping), and forty five percent were 

wearing them every night of the week. In the first three months 
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following debond, four percent of patients will not wear their 

retainers, while between thirteen and eighteen months this 

number will increase to twenty-one percent. Age, gender and 

type of retainer worn did not appear to have an effect on hours 

per day, or nights per week, patients are wearing their 

retainers. If given a choice between wearing a maxillary Hawley 

or maxillary trutain retainer, fifty-three percent of patients 

chose to wear the Hawley retainer, while forty-six percent chose 

to wear the trutain retainer. Patient compliance with hourly 

wear was seventy percent in the first three months, while 

compliance with nightly wear steadily decreased from eighty 

percent to fifty-six percent, nineteen to twenty four months 

after debond. The conclusions drawn from this study were that 

in the two years following debond, the majority of patients 

continue to wear their retainers each night. Four percent of 

patients were not wearing their retainers immediately following 

debond, while between thirteen and eighteen months this number 

increased to twenty-one percent. After two years of retention, 

eighty-one percent are wearing their retainers at least one hour 

per day, while forty-five percent of these patients are wearing 

their retainers every night. Compliance with hourly wear is 

lower earlier in the post-treatment period, while compliance 

with nightly wear steadily decreases throughout the first two 

years following debond. 
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INTRODUCTION 

Retention of a corrected malocclusion has always been 

a challenge in orthodontics, and is a vital component of 

successful long-term treatment. If retainers are not worn, 

there is a tendency for the teeth to move from their final 

position, thus compromising the results of active treatment. 

The retention phase is almost entirely patient dependent, due to 

the majority of retainers prescribed being removable appliances. 

Do patients wear their retainers after the braces are removed, 

and if so, how much and how often? 

The purpose of this descriptive study was to attempt to 

determine the duration of hours, and nights per week, patients 

are actually wearing their retainers in the two years following 

active orthodontic treatment. Compliance in the two years 

following active treatment was also assessed. Both paper and 

internet-based surveys are used in an attempt to answer these 

questions. 
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REVIEW OF THE LITERATURE 

The success of orthodontic treatment depends to a large 

extent on patient compliance. Successful treatment outcomes 

often depend on the patient maintaining good oral hygiene, 

complying with elastic wear, keeping appointments, and following 

the appropriate diet. Once active orthodontic treatment is 

completed and the braces removed, a separate phase, which is 

almost entirely patient dependent, commences. Retention is the 

phase of orthodontic treatment that attempts to keep teeth in 

the corrected positions after the removal of orthodontic braces 

(Littlewood et al. 2006). Retention can be accomplished by 

using either fixed or removable retainers. If a removable 

retainer is prescribed and the retention protocol is not 

followed there is a tendency for teeth to move and perhaps, 

return to their original position, i.e. relapse (Little et al. 

1981,1988,1990,1990). The actual causes of relapse are not 

fully understood, but are believed to be related to recoil of 

the gingival fibers holding teeth in the bone, pressures from 

the lips, cheeks, and tongue, continued growth with aging, and 

tooth-tooth contacts (Melrose and Millett 1998). 

Almost every patient is given a retainer post-treatment in an 

effort to minimize post orthodontic tooth movement. Though 

retention is an integral part of every patients overall 

treatment, there is little agreement on the protocol to be 
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adopted and which appliance to use. Retainer prescription and 

design currently seem to be based on a clinician's personal 

preference, although the three most common retainers prescribed 

in the United States to date are removable Hawley type, 

removable vacuum-formed, and fixed lingual retainers (Hughes 

2007). There is no defined retention duration, although it has 

been shown that for gingival and periodontal tissue, it takes on 

average, a minimum of two hundred thirty two days for fibers 

around the teeth to remodel (Reitan 1967). This would imply a 

minimum period of eight months full time wear would be required 

to allow for reorganization and stability of teeth in the new 

position. Most clinicians prefer to retain for longer periods 

of time, sometimes indefinitely (Hughes 2007). 

Each clinician has their personal prescription of retainer 

design and wear. In a recent study it was shown in the United 

States, maxillary Hawley retainers and mandibular fixed lingual 

retainers are the most commonly used. Most orthodontists 

prescribe three to nine months full-time wear of removable 

retainers, and thereafter advise part-time, but lifetime wear. 

It was also found that a greater percentage of orthodontists who 

prescribe Hawley retainers recommend a longer duration of full-

time wear as compared to clear thermoplastic retainers (Hughes 

2008). In spite of an orthodontist's best effort, the patient 

is ultimately responsible for compliance with the prescribed 
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retention protocol. If a patient is non-compliant with 

removable retainer wear, the current thinking is that relapse is 

inevitable at some point in the future (Little et al. 

1981,1988,1990,1990). Even if the teeth are retained in the 

corrected position during this period, in the long term the 

teeth can return to a position of malalignment. 

Are there differences in the clinical effectiveness or 

patient satisfaction between retainer designs, and if so, which 

design is superior? A recent meta-analysis was attempted with 

the objective of analyzing the effectiveness of different 

retention strategies used to stabilize tooth positions after 

orthodontic braces. After an initial search and screening of 

possible studies, it was found that only four studies met the 

inclusion criteria of a randomized controlled or controlled 

clinical trial. Evaluations of each study were measured using a 

primary outcome of stability which included both changes in 

tooth alignment and changes in occlusion. Little's index of 

irregularity was used, and the assessment needed to be made at 

least three months after fitting of the retainer. Secondary 

outcomes used were retainer survival, patient satisfaction, and 

adverse effects on oral health. After systematically reviewing 

all possible studies the authors concluded "there is a shortage 

of high quality published research on orthodontic retention and 

there is insufficient research data on which to base our 
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clinical practice of retention at present (Littlewood et al. 

2006)." It was also noted that research is required in the 

specific retention areas of retainer survival and quality of 

life assessment. 

Only one study to date has attempted to evaluate patient 

satisfaction between the two most common type of removable 

retainers. Hichens (2007) performed a randomized, controlled, 

clinical trial set in a single orthodontist's private practice. 

This study was performed in conjunction with another study 

conducted by Rowland et al.(2007). Three-hundred ninety-seven 

patients participated with two-hundred and one patients 

receiving vacuum-formed retainers (VFR) while one-hundred 

ninety-six received Hawley retainers. The patients were 

instructed to wear the Hawley retainers twenty-four hours a day 

for the first three months, followed by twelve hours per day 

after from three months to the six month evaluation. The 

protocol for the VFR was different with twenty-four hours a day 

wear in the first week, followed by twelve hour a day wear from 

one week to the six month evaluation. The subjects were asked 

to return for an evaluation at two intervals: three months and 

six months after debond. At the six-month review appointment 

three hundred fifty-five of the original three hundred ninety-

seven patients returned for evaluation, giving a completion rate 
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of eighty-nine percent. No explanations were provided for the 

dropouts from debond to six months. 

These patients also completed self-administered 

questionnaires while waiting for their scheduled retention 

appointment after three and six months of wear. A total of 

three-hundred fifty-two questionnaires were completed at three 

months, and three-hundred fifty at six months. No significant 

differences were found in the responses between the three and 

six month period. They found the majority of subjects showed a 

preference for VFR's compared to Hawleys. When asked if they 

were wearing their retainers as instructed, eighty-five percent 

of Hawley's and ninety-five percent of the VFR group indicated 

they were. Fifteen percent of the Hawley group indicated they 

were not wearing their retainer as instructed, while only five 

percent of VFR's indicated the same. Eight percent of the 

Hawley group, and seven percent of the VFR group indicated they 

had lost their retainer at some point. Twenty percent of Hawley 

retainers and only seven percent of VFR's were reported broken 

during this time. 

Wearing VFRs were reported to cause less embarrassment than 

Hawleys, especially in regards to speech and appearance. 

Seventeen percent of patients in the Hawley group indicated they 

were embarrassed to wear their retainer, while only seven 

percent of the VFR group reported they were embarrassed. With 
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this in mind, it is interesting to note that there was no 

statistically significant difference in the amount of retainer 

wear away from home. The majority of both groups reported they 

would always, nearly always, or sometimes wear their retainers 

away from home. Only seven percent of Hawleys and five percent 

of VFR patients indicated they never wore their retainer away 

from home. 

Compliance assessment in Health Care 

Although numerous definitions regarding compliance have 

been given, many with different interpretations, the most widely 

accepted is given by Haynes et al. (1979). They state 

compliance is `the extent to which a person's behavior (in terms 

of taking medications, following diets, or executing other 

lifestyle changes) coincides with medical or health advice'. 

Noncompliance is when a person's behavior does not coincide with 

medical or health advice. Hussey and Gilliland (1989) describe 

two types of noncompliance: 1) Inadequate understanding of the 

disease or condition being treated (unintentional 

noncompliance), and 2) A conscious choice by the patient to find 

another method of treatment or to not comply (intentional 

noncompliance). Jay et al. (1984) described several types of 

groups including; patients who take their medications but not as 

instructed, patients who miss several doses of medication and 

complete failure to take the prescribed medication. Most 
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studies involving compliance have focused either on adults, or 

both children and adults. Very few studies have focused 

specifically on children or adolescents. In a review of the 

literature by Jay et al. (1984), in nine reported studies of 

noncompliance relating only to children, the average rate of 

compliance was fifty-four percent. These studies involved both 

clinic settings and physician's offices, and included 

determination of long-term and short-term compliance. The 

studies also measured compliance with both medication and 

routine health counseling. From that information the authors 

concluded that the figure of fifty-four percent encompasses too 

much diversity to be of value except to indicate that compliance 

in children is generally low. 

In another comprehensive review of the literature, Haynes 

(1979) reported that despite moderate variation, rates of 

compliance with different long-term medication regimens for 

different illnesses in different settings tend to converge to 

approximately fifty percent. Exceptions appear in the form of 

higher rates when based upon either the reports of clinicians or 

self-reporting by patients. Others have examined compliance 

rates with certain drug regimens such as antacid therapy, 

penicillin prophylaxis, phenytoin and isoniazid therapy, and 

have reported compliance rates varying from forty-six to sixty-

two percent (Ruffalo 1985). More recent studies evaluating 
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treatment adherence in patients with cystic fibrosis and asthma 

have also reported rates of approximately fifty percent (Modi et 

al. 2006, Horne and Weinman 1999). 

In examining these compliance rates, it is important to 

take into consideration the distribution of individual patient's 

compliance rates. Gordis et al (1979) provided data for which a 

frequency distribution of compliance rates could be constructed 

for children on long-term oral penicillin prophylaxis for 

rheumatic fever. The compliance distribution is roughly U-

shaped, with one-third of the patients taking virtually no 

medications, one-third almost all medications, and the rest 

scattered in between. A similar pattern was found by Haynes 

(1980, 1976) among steelworkers on antihypertensive drugs. 

These types of distributions are much different than the 

statistically normal, bell-shaped distribution curves. 

The measurement of compliance in the medical literature is 

broken down into direct and indirect measures. For direct 

measurement, analysis of body fluids to determine presence, 

absence, or actual levels of the prescribed medication provides 

the most objective measure. Because of the high cost associated 

with routine analysis of body fluids to monitor ongoing 

compliance, this technique is impractical. Indirect measures 

include pill counts, self-reporting, physician assessment, and 

outcome assessment (Jay et al. 1984). 
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The orthodontic phase of retention can be thought of as 

similar to the medical model of adherence to a prescribed drug 

regimen. The wearing of removable orthodontic retainers 

involves adolescent compliance to a prescribed regimen without 

regular doctor visits and evaluation. Factors relating to 

adherence of therapeutic regimens, and wearing of removable 

orthodontic appliances, often are complex. In an adolescent, 

wearing retainers may disrupt established routines or interfere 

with social activities. Compliance during this period presents 

its own set of challenges. Changes in parental influence, in 

either promoting adaptive behaviors or providing standards 

against which to rebel, along with increasing importance of 

peers and developmental issues related to emerging adult 

identity, may encourage resistance in some and greater maturity 

in others, to follow the health care recommendations (Albino et 

al. 1991). 

Compliance Assessment in Orthodontics 

Direct Measures of Assessment 

The orthodontic literature examining patient compliance 

focuses on behavioral and personality characteristics of the 

patient in regards to treatment outcomes. Multiple theories, 

models, and analyses to predict orthodontic patient compliance 

have been proposed (Allan and Hodgson 1968, Bartsch et al. 1993, 

Bos et al. 2005, Bos et al 2005, Cucalon and Smith 1990, Egolf 
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et al. 1990, E1 Mangoury 1981, Gabriel 1965, Mehra et al. 1998, 

Nanda and Kieri 1992, Sergl et al. 1992, Southard et al. 1991, 

Weiss and Eiser 1977, Woolass et al. 1988), yet very few studies 

have attempted to directly assess patient compliance rates. 

Previous reports in the literature attempting to directly 

measure compliance have focused on removable appliances such as 

headgear and oral sleep apnea appliances (Banks and Reid 1987, 

Brandao et al. 2006, Clemmer and Hayes 1979, Cole 2002, Cureton 

et al. 2003, Dort and Hussein 2004, Swetlik 1978). One 

limitation to these studies is they have typically evaluated 

compliance six to twelve months after the onset of treatment, 

and have not assessed long-term cooperation throughout the full 

course of treatment. This is important because multiple studies 

have shown an overall decrease in patient cooperation towards 

the end of treatment, when the treatment is of a long duration 

(Albino et al. 1991, Haynes 1976, Haynes 1979). 

Cole (2002) evaluated the accuracy of patient reporting via 

the use of a headgear timer and patients self-reporting of hours 

worn. He evaluated compliance in terms of the accuracy levels 

at which the subjects reported their headgear usage. He found 

that the patients' average accuracy as a group was seventy-four 

percent. When analyzed further, the data showed two different 

groups, a good compliance group with an average accuracy level 

of ninety-three percent, and a poor compliance group which 
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averaged thirty-four percent. This study seems to indicate that 

in assessing compliance, patients could be divided into two 

groups; a good reporting group in which you would get over 

ninety percent accurate reporting, and a poor compliance group 

in which the reporting of wear will be overestimated by about 

three times. Some limitations of this study was a small sample 

size of sixteen patients and the author did not evaluate the 

accuracy of the headgear timer itself over an extended period of 

wear in a patient. A sham headgear was used to test the 

accuracy of the device, they indicated the timing device was 

placed under tension for a known number of hours and compared 

that with the number of hours recorded by the device. They 

indicated it was over ninety-nine percent accurate, however it 

was not retested at any point during the six month duration of 

the study. The compliance level values were only total headgear 

wear reported, compared to the amount of headgear wear measured 

by the headgear timer. Age and gender differences were not 

evaluated. 

Cureton et al. (1993) focused their study on the accuracy 

of clinical versus quantitative assessment of headgear 

compliance. Twenty-eight patients were asked to wear the 

headgear twelve hours per day and were informed they were being 

monitored by a timer, and would be evaluated by clinicians at 

future visits. Clinicians then evaluated each patient at 
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specific follow up times for three appointments, and gave their 

opinion on compliance of headgear wear. This clinical 

(subjective) assessment of headgear compliance was compared to 

both reported use by the patient and the values obtained from a 

headgear timer. It was found that patients ten to twelve years 

of age wore their headgear more than those twelve to fourteen 

years of age, who wore their headgear more than those older than 

sixteen. The fourteen to sixteen year age range was the least 

compliant. He also found no difference in the amount of 

headgear wear between males and females. The overall compliance 

rate as evaluated from the headgear timer was approximately 

fifty-eight percent and the data tends to indicate age may be a 

factor when assessing compliance in orthodontics. 

Brandao et al. (2006) conducted a pilot study of twenty-one 

patients who were initially given headgear with a timing device 

attached, but did not know the timer was present. They were 

instructed to wear the headgear fourteen hours per day, and 

record the amount of hours per day they wore it. The evaluation 

was done in two stages; the second stage beginning seventy days 

after the headgear was placed. During the initial seventy day 

period the patients were not told the headgear contained an 

electronic timing module. The modules were read at every two 

week visit and amount of wear recorded. After the initial 

seventy day period, the patients were informed that they were 
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being monitored with the timer. Readings continued to be taken 

every two weeks to observe the compliance rate changes. Reported 

headgear compliance rates were fifty-seven percent when patients 

were unaware they were being monitored and sixty-three percent 

when they were aware. It was also found that younger patients 

were more compliant than older ones, and boys were more 

compliant than girls, which is in contrast to Cureton et al.'s 

findings. 

Bartsch et al. (1993) used psychologic inventories along 

with a microelectronic timing device to evaluate compliance 

rates of removable appliance wear, and associated variables. 

Their sample consisted of seventy-seven patients ranging in age 

from nine to fifteen years who received bionators at some point 

in treatment. The microelectronic timing device consisted of a 

magnet fixed to a six year molar, which activated a sensor 

system composed of quartz watch circuits in the bionator. When 

the appliance was placed in the mouth, the sensor was activated 

and the time recorded. These values were recorded at subsequent 

treatment appointments every three to four weeks. The 

difference between the actual time elapsed and the time elapsed 

as measured by the timing devices represented the total time 

worn during the observation period. The mean daily hours of 

wear was then calculated at each interval. Compliance was 

calculated as the mean actual hours of daily wear relative to 
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the orthodontist's requirement stated in hours per day. The 

number of observations averaged three point four times per 

patient. The actual compliance rate averaged fifty-seven 

percent, which corresponded to a mean daily wear of eight point 

seven hours. Only three of the seventy-seven patients were 

found to be overcompliers, with a maximum compliance rate of one 

hundred ten percent. Overcompliance meant the hours of daily 

wear by the patient was greater than the hours of wear 

instructed by the orthodontist. 

With the duration of treatment partialed out, they found no 

linear relationship between age and the actual compliance rate. 

Using the partial correlation analysis they found that the 

relationship between age and compliance was of a complex, 

nonlinear nature and duration of treatment was clearly 

associated with a monotonous decay of compliance. They stated 

that appliance wear becomes more of a problem up to the time of 

commencing puberty, no matter how long the patient had been 

receiving treatment. Using the point-biserial correlation they 

found no gender effect on compliance, even thought the 

orthodontist's perceptions of compliance was more favorable in 

girls. 

One of the limitations of the study was a relatively small 

sample size in relation to the amount of variables evaluated. 

Compliance was also determined as the mean percentage of 
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fulfillment over a certain period of time. This meant that no 

information regarding the regularity of the continuity of wear 

could be assessed. The values may have been affected by a 

period of overcompliance close to the next reading appointment, 

making the average wear look ideal. 

Dort and Hussein (2004) examined compliance in patients 

using removable sleep apnea appliances. Questionnaires 

regarding patient use of the appliances were mailed to one 

hundred ten patients who were four months post-titration. The 

range of time since titration ranged from four to forty eight 

months. The titration point varied depending on whether the 

appliance was adjustable or non-adjustable. If the appliance 

was adjustable, then titration was considered to be when the 

appliance had been advanced to its most effective position as 

determined by the patients' symptom relief, and a follow-up 

study. If the appliance was non-adjustable, then titration was 

considered to be when the appliance was reportedly worn of a 

minimum of four hours each night. Responses were obtained from 

seventy-seven patients, and the overall response rate was 

seventy percent. These patients were then categorized into 

three groups: 1) Nonresponders (NR), 2) Noncompliant responders 

(NCR), and 3) Compliant responders (CR). Compliance meant that 

they were still wearing their appliances. She found that of the 

one hundred ten patients, forty-four were still wearing the 
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appliance (CR), thirty three had stopped using the appliance 

(NCR) and thirty three did not respond (NR). This gave an 

overall compliance rate of forty percent if they assumed the 

non-responders were non-compliant. If you do not make this 

assumption and simply looked at the responders, this gives you a 

compliance rate of fifty-seven percent. 

These compliance rates are slightly lower than a previous 

study in the field of oral sleep apnea appliances. Walker-

Engstrom et al. (2002) evaluated the effects of treatment with a 

dental appliance on forty-five patients with mild-to-moderate 

obstructive sleep apnea. These patients were followed up for 

four years, with visits at two weeks and three, six, twelve, and 

forty-eight months following intervention. Compliance was 

defined as whether or not the patient was still using the 

appliance at the time of evaluation. 

At the one year follow up, thirty-seven patients were still 

using the appliance, for an eighty-two percent compliance rate. 

Of the thirty-seven patients who completed the one year follow 

up, five of these withdrew between the one and four year follow 

up. Of the remaining thirty-two patients, four chose a surgical 

procedure to correct the problem giving twenty-eight patients 

still using the compliance at the four year evaluation. The 

compliance rate was then sixty-two percent after four years. 
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In the previously described headgear studies it was found 

that patients generally overestimate or over report their 

removable appliance wearing time, indicating they are fairly 

non-compliant with this aspect of treatment. This does not 

necessarily mean that patients will be non-compliant with their 

prescribed retention protocol. 

Gross and Sampson (1998) discuss how patients can be 

selective in which parts of orthodontic treatment they want to 

comply with. Orthodontic patients who have been shown to have a 

compliance rate of approximately sixty percent may have much 

higher compliance rates with retainers. In studies using the 

headgear timer it is also important to note that the reliability 

of these timing devices has been questioned in the literature. 

Jacobs (2002) tested 15 headgear timers in which the readings 

ranged from 52 percent to 140 percent of the actual value. She 

concluded "treatment decisions and research activities based 

solely on the information gained from the timing headgear should 

be guarded." Banks and Reid (1987) tested thirteen headgear 

timing devices in which only four of the thirteen produced mean 

timing accuracy values exceeding ninety percent. The other nine 

devices all produced mean values for accuracy below thirty 

percent. These studies indicate that the use of headgear timing 

devices may not be valid in recording patient wear. 

Indirect measures of assessment 
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The other main area of focus in the investigation of 

orthodontic patient compliance is the psychological assessment 

of patients. This approach attempts the use of models, theories 

and questionnaires to correlate personality characteristics and 

behaviors of the patient with treatment compliance. 

E1-Mangoury (1981) evaluated a sample of seventy-seven 

orthodontic patients mid-treatment and administered multiple 

tests including the E1-Mangoury psychological test, an 

achievement and affiliation motivation test and an attribution 

motivation test. These tests were followed by an orthodontic 

and periodontal examination to measure headgear and elastic 

wear, oral hygiene and multiple other factors. Headgear wear 

was determined clinically by examination of anchorage 

maintenance and tooth mobility. Anchorage maintenance was 

defined as resistance of anchor teeth to mesial movement, and 

classified as; excellent maintenance, moderate maintenance, 

pseudo-loss, and severe anchorage loss. Amount of tooth 

movement and length of time for retraction determined elastic 

wear. These were classified as; rapid retraction, moderate 

retraction, slow retraction, and no retraction. 

For the analyses of data, excellent headgear wear and 

moderate wear were grouped into a good compliance category, 

while the pseudo-loss and severe anchorage were grouped into 

poor compliance. For elastic wear, rapid and moderate 
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retraction was grouped into good compliance, while slow and no 

retraction into poor compliance. Comparisons were then made 

between the recorded compliance levels and the predicted 

compliance levels. 

Approximately seventy percent of patients were judged to 

have good compliance with headgear wear, with the other thirty 

percent poor compliance. Seventy-seven percent of patients were 

judged to be good compliers with elastic wear, while the other 

twenty-three percent poor compliers. The relationship of age 

and gender to compliance was not analyzed in this study. One 

important point that was stressed was orthodontic cooperation is 

composed of a complex, non-linear structure. This meant that a 

patient who is compliant with one aspect of treatment does not 

have to be good in all aspects of treatment and vice versa. 

This is in agreement with Gross and Sampson's view (Gross and 

Sampson 1998). 

Cucalon and Smith (1990) evaluated two-hundred fifty-two 

adolescent orthodontic patients and categorized them into good, 

fair, or poor compliance categories. The criteria used to 

define the compliance categories included: oral hygiene, 

appliance maintenance and care, elastic and/or headgear wear, 

and missing/late to orthodontic appointments. Oral hygiene was 

defined as consistently clean appliances with minimal 

gingivitis. Appliance maintenance referred to absence of broken 
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or distorted appliances and few loose bands or brackets. 

Elastic and headgear wear referred to continuous wear of each 

item as directed by orthodontist, and number of missed and late 

appointments also evaluated. The patients were evaluated in 

regards to these categories and assigned to the above compliance 

categories. 

After categorization of the patients, three questionnaires 

were administered: (1) Comprehensive Personal Assessment System: 

Self-Report Investory, by Brown (2) The Adolescent Alienation 

Index, by Heussenstamm and (3) The Home Index, by Gough. These 

questionnaires measured different aspects of the adolescent's 

personality and environment. In addition to the personality and 

environmental characteristics assessed, the authors also 

evaluated the effects of age, race and sex in predicting patient 

compliance. They found that for age, the division of subjects 

into eleven to fourteen years and fifteen to seventeen years old 

categories did not show a significant difference. The racial 

distribution of patients into Black, Asian and Caucasian did not 

show a significant difference either. However, the most 

significant variable, including all psychological test scores, 

was the gender of the patient. While the sample included one 

hundred thirty-six females and one hundred sixteen males, the 

good complier group was sixty-five percent female and the poor 

compliers were sixty-three percent male. 
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Albino et al. (1991) evaluated eighteen boys and twenty-one 

girls between the ages of eleven and fourteen who sought 

orthodontic treatment. Prior to beginning treatment each 

subject completed a structured interview that included a battery 

of psychosocial and orthodontic-specific measures. These 

measures were chosen based on previous associations with 

adolescent cooperation. 

Eight to ten months into treatment, the orthodontic 

assistant working with each child completed a questionnaire 

designed to assess cooperation with treatment (Time 1). Long 

term cooperation was assessed at completion of active treatment 

(Time 2). Cooperation at the two time points was then assessed 

in relation to scores on the twenty-two psychosocial and 

thirteen orthodontic specific variables obtained prior to 

treatment via the interviews. They found a significant decrease 

in cooperation scores between the earlier assessments, eight to 

ten months after treatment onset (Time 1), and at completion of 

active treatment (Time 2). They noted that the decrease in 

cooperation did not appear to be due either to length of 

treatment, or to age of study participants. The psychological 

and behavioral factors predicting cooperation within the first 

ten months of treatment were different than those at the end of 

treatment. 
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The authors concluded that age and duration of treatment 

did not affect cooperation scores directly. However, 

cooperation due to age and/or treatment duration may be related 

to psychosocial variables which change over time. It was also 

discussed that when sustained cooperation over long periods of 

time is required, more is demanded on the part of the patient. 

Some adolescents may begin to feel that treatment has taken so 

long that their behavior could not have influenced of will no 

longer affect its outcome, and they may subsequently stop 

complying with regimens that are difficult to maintain. 

Evaluation of age and gender differences on compliance is 

frequently reported in the literature, although it may not be 

the focus of the study. In summarizing the available 

orthodontic literature regarding compliance, four studies have 

found age differences to be a factor (Allan and Hodgson 1968, 

Colenary and Gabriel 1977, Weiss and Eiser 1977, Kreit et al. 

1978) while five have found it to make no difference (Cucalon 

and Smith 1990, Clemmer and Hayes 1979, Albino et al. 1991, 

Swetlik 1978, Nanda and Kieri 1992). In the four studies 

showing a difference, younger patients have been found to be the 

most compliant with a decrease as patients get older. 

Evaluating the effect of gender, four studies have reported 

females to be more compliant than males (Cucalon and Smith 1990, 

Starnbach and Kaplan 1975, Kreit et al. 1978, Clemmer and Hayes 
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1979) while five have shown no difference (Allan and Hodgson 

1968, Albino et al. 1991, Swetlik 1978, Nanda and Kieri 1992, 

Mehra et al. 1998). It is interesting to note that of the ten 

studies showing no difference in either age or gender, four of 

these have shown no difference in both (Albino et al. 1991, 

Swetlik 1978, Nanda and Kieri 1992, Mehra et al. 1998). These 

agreements may be related to the method of assessment and sample 

size of the studies. Cultural and geographical biases could 

also have affected the results. 

An important point to keep in mind is the dropout rate for 

patients in any compliance study. One reason for dropouts may 

be the complete discontinuation of retainer wear by the patient, 

which is the most extreme form of non-compliance. Lindauer and 

Shoff (1998) is the only study evaluating retainers that has 

reported dropouts. Their study compared the effectiveness of 

Essix and Hawley retainers in maintaining orthodontic 

corrections. The study started with twenty-eight patients in 

each group. The patients were instructed to wear their 

mandibular essix retainers full-time and their maxillary essix 

retainers half-time for the first four weeks, and both retainers 

at night only for the last five months. Patients were given two 

sets of retainers for each arch in this group, the second set 

serving as a replacement in case the other was lost or broken. 

The Hawley retainer group was instructed to wear both maxillary 
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and mandibular appliances full-time for the first three months, 

and both retainers at night only for the last three months. 

These patients were to return after six months of active 

retention for evaluation and occlusal measurement via study 

models. 

Sixteen of the fifty-six patients in the previous study 

were eventually eliminated. Five patients in the essix group 

and two in the Hawley group lost their retainers and did not 

wear them for a week. Four patients from each group moved out 

of the area or did not show up for their six-month appointment. 

One Hawley patient requested a fixed retainer instead of the 

removable appliance. A dropout rate of twenty-nine percent 

occurred, with eleven percent of the patients losing and 

discontinuing retainer wear after only one week. The authors 

also noted that even though they did not need to remake any 

retainers during the six month study period, several did become 

perforated or cracked over the next six to twelve months and 

needed to be replaced. 

Self-reporting surveys and use of the World Wide Web 

Even though patient self-reporting is the most common 

method of assessment in compliance research, it has limitations 

and biases associated with it, most predictably reporting 

biases. Patients may overestimate the amount of compliance for 

fear that admitting to noncompliance may lead to adverse 
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judgments or penalties (Horne and Weinman 1999). Because 

reports of non-adherence may be more accurate than reports of 

adherence, self-report tends to underestimate the true extent of 

nonadherence by approximately twenty percent (Haynes 1980). 

However, self-reporting has several advantages. Most other 

measures of adherence require that the patient is given prior 

warning of monitoring and this may constitute an intervention 

that may influence compliance behavior. Self-reporting can give 

you a convenient "spot check" estimate of compliance behavior 

(Horne and Weinman 1999). By using a survey with language that 

is simple and non-threatening, and assuring the patient that 

responses are anonymous and confidential, attempts can be made 

to relieve any social pressures that could possibly affect the 

outcomes. 

The use of the world-wide-web as an adjunct tool for self-

reporting surveys is a new concept that is evolving fast. Web 

surveys are less costly and more convenient for researchers, 

present a more attractive multimedia platform, and perhaps 

improve privacy to respondents (Bos et al. 2005). There are few 

studies comparing internet surveys with traditional paper 

surveys for the collection of self-reported data, but it appears 

that internet surveys are not only comparable in almost all 

aspects, but may lead to higher reporting rates of sensitive and 
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stigmatized data (Link and Mokdad 2005, McCabe 2004, Wong et al. 

2006) . 

Wang et al. (2005) assessed the feasibility of collecting 

health risk behavior data from undergraduate students using both 

paper and web-based self-administered questionnaires (SAQ). In 

particular, it focused on stigmatized behavior such as substance 

abuse and illicit drug use. A stratified, two-stage, cluster 

sampling procedure was used for the selection of participants 

from three types of schools in Taipei City and County, Japan: 

Senior high, Junior high, and vocational schools. The two-

thousand sixty eight eligible participants were then randomized 

to receive either a paper survey or a web based survey. The 

overall response rate for the study was ninety three percent, 

which consisted of ninety percent for web SAQ and ninety-five 

percent for paper SAQ. 

The authors found no statistical differences for 

demographics, response rates, item completion and item 

completion errors. The authors did show that the web SAQ was 

more likely than the paper SAQ to elicit higher prevalence of 

substance abuse including alcohol and tobacco use. For illicit 

drug use, there was tendency of higher prevalence estimates in 

the web SAQ but only one of four drug types reached statistical 

significance. The authors concluded the web group participants, 

especially boys and students of junior high and vocational 
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schools, were more inclined to reveal potentially embarrassing 

or sensitive information regarding substance abuse than were 

participants in the traditional paper group. 

Fleming and Bowden(2008) compared results obtained from a 

travel cost questionnaire of visitors to Fraser Island, 

Australia, that was conducted using two alternate survey 

administration modes; conventional mail and web-based. It was 

also found that response rates and the socio-demographic make-up 

of respondents to the two survey modes were not statistically 

different. 

Data is sparse, if non-existent, on removable retainer 

compliance following orthodontic treatment. Therefore, a first 

step is the investigation of how much are patients actually 

wearing their retainers? Are they compliant with the retention 

protocols established by their orthodontist? The purpose of 

this study is to attempt to determine the duration in hours per 

day, and nights per week, patients are actually wearing their 

retainers in the two years following active orthodontic 

treatment. Both paper and internet-based surveys are used in an 

attempt to answer these questions. 
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Objectives: The purpose of this descriptive study was to estimate retainer wear and compliance 
among orthodontic patients in the two years following active orthodontic treatment. Methods: A 
random sample of 1200 orthodontic patients from 4 offices was chosen. Data were collected by 
a self-administered questionnaire that consisted of six items: type of retainer prescribed, age, 
gender, length of time since debond, and the hours per day and nights per week that patients 
were wearing their retainers. Responses were solicited bI mail or the internet. Data were 
gathered on a categorical scale and analyzed using SPSS . Results: Overall response rate was 
36% during a 6 week period. In the first three months after debond, 60% of patients are wearing 
their retainers more than 10 hours during a 24 hour cycle and 69% were wearing the retainers 
every night. At 19-24 months after debond, 19% of patients were not wearing retainers at all and 
81% of patients are wearing their retainers at least one night per week. In assessing 
compliance, 69%,76%,55%,62%,45% and 45% were compliant during the 0-3,4-6,7-9, 10-
12, 13-18, and 19-24 month categories respectively. Age, gender and type of retainer did not 
influence retainer wear or compliance in the sample. Conclusions: The majority of patients 
continue to wear their retainers at least one night per week with compliance rates tending to 
decrease as defined in our sample. It is, encouraging to note that 81 % of the patient's in this 
sample would largely maintain their orthodontic result. 
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Introduction: 

Retention of orthodontic results is a critical component of successful long-term treatment. 

The retention phase is almost entirely patient dependent, as most orthodontists prescribe 

removable appliances. A study by Valiathan and Hughes surveying 2000 orthodontists across 

the United States showed that most orthodontists prescribe less than nine months of full-time 

wear of removable retainers and thereafter advice part-time, but lifelong wear. The authors also 

reported a greater percentage of orthodontists prescribing Hawley retainers recommend a longer 

duration of full-time wear (3-9 months) compared to clear thermoplastic retainers (3 months or 

less). The most common part-time wear schedule was 8 hours a day, and eighty four percent of 

orthodontists who prescribed removable retainers recommended lifetime retainer wear. While 

we may now better understand the prescriptions most commonly advised by our colleagues, are 

patients complying with retainer wear and can we predict their behavior? 

Hichens (2007) performed a randomized, controlled, clinical trial set in a single 

orthodontist's office to evaluate patient satisfaction between the Hawley and the Vacuum 

Formed Retainer (VFR) Z. The study included 201 patients receiving VFR's and 196 receiving 

Hawley retainers. Patients were instructed to wear both the VFR's and Hawley retainers twenty-

four hours a day for the first three months and 12 hours per day from 3-6 months following 

treatment. The majority of subjects preferred VFR's with 85% of Hawley's and 95% of the VFR 

group indicating that they wear the retainers. The study was not designed to test compliance and 

did not indicate the amount the retainers were being used per day or week. 

In assessing compliance in the orthodontic literature, specific studies have found age to 

be related 3,6 while others have not 7-11, with compliance rates typically decreasing with age. 
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Similarly, studies have reported females to be more compliant than males"""", while others 

have shown no difference 3'9'12. 

In the medical literature on patient behavior, it is not uncommon to find a third of patients 

never complying with their medications regardless of if the study was on children advised long-

term oral penicillin use for rheumatic fever or antihypertensive drugs 14-15 in steelworkers. 

Orthodontic retention is a complex issue. The age of the patient, retainer design, parental 

influence, orthodontist's prescription, fear or disregard of relapse, are all factors that are likely to 

influence patient behavior. Changes in parental influence, in either promoting adaptive 

behaviors or providing standards against which to rebel, along with increasing importance of 

peers and developmental issues related to emerging adult identity, may encourage resistance in 

some and greater maturity in others, to follow the health care recommendations 16. 

The purpose of our descriptive study was to identify patient behaviors as it pertained to 

the use of their retainers. Specifically, we attempted to estimate the number of hours per day and 

week that patients are wearing their retainers in the first 2 years following active orthodontic 

treatment, and if that agreed with the prescription advised by their respective orthodontist. 

Materials and Methods: 

The procedures and protocols for this study were approved by the Institutional Review 

Board at a major university and established graduate orthodontic program in the Midwest. 

Following a critical review of the literature, the initial survey instrument was designed with the 

"tailored design method" 1 7 .  The questionnaire was pilot tested on a group of eleven retention 

patients in the Department of Orthodontics. The responses were reviewed and minor revisions 

made to form a preliminary survey instrument. The preliminary survey was converted to an 

electronic form and hosted on SurveyMonkey.com. The electronic version was once again tested 
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on eleven different patients and revised as needed, to arrive at the final survey instrument. The 

final survey consisted of six questions, four to characterize our sample and two to help identify 

how much retainers are being worn in the first two years following active treatment. 

Four private orthodontic offices in the area consented to participate in the study. The 

questionnaire with a cover letter explaining the purpose of the study was mailed along with a 

postage paid self addressed envelope to 1200 randomly selected patients, from four separate 

orthodontic offices. All patients had their orthodontic braces removed during a period between 

January 15`s, 2006 and January 15'h, 2008. The offices were selected based on their respective 

retention protocols, in an effort to best match their protocols with to the most commonly 

prescribed retention protocols in the United States'. The number of patients debonded in the last 

two years in the four offices, and the common retention ptotocols prescribed were: 

1. Office 1: 663 patients; maxillary and mandibular trutains prescribed 24 hour a 

day for 6 weeks, 12 hrs for the next 3 months, followed by nighttime wear starting 

from 4.5 months for the remaining 19.5 months. 

2. Office 2; 1,015 patients. Maxillary Trutain and Hawley (patient chooses which to 

wear) with Fixed Mandibular 3-3. Prescribed 24 hour wear for 3 months, with 

nighttime (sleeping) wear from 4-24 months. 

3. Office 3; 582 patients. Maxillary Trutain with Mandibular fixed 3-3. Prescribed 

10-15 hour wear for three months, with nighttime (sleeping) wear from 4-24 

months. 

4. Office 4; 387 patients. Maxillary Trutains for the first 2 weeks, followed by a 

Maxillary Hawley, and Mandibular Fixed 3-3. Prescribed 24 hour wear for 6 

months with nighttime (sleeping) wear from 7-24 months. 
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** All offices instructed patients on continued nighttime wear for life after being 

dismissed as retention patients following two years observation. 

In order to attain statistical significance, a total of 370 responses were required; the 

estimate was based on the total of 2,638 patients, a 95% confidence interval, and a +5 percent 

sampling error  18. No patients debonded during the stipulated time frame were excluded, giving 

all patients an equal opportunity to participate. Anticipating a 33 % response rate, random 

samples of 300 patients from each office were selected, for a total of 1,200. Surveys were 

mailed to each patient from their respective orthodontist's office following the approved 

protocols. The envelopes contained a cover letter from the respective orthodontist, a one page 

letter from the investigators describing the project, the two page survey, and a postage-paid, self 

addressed envelope. Participants were also given the option of completing the survey online by 

proving them a link and unique identification number in the survey they received. The time 

frame to collect responses was six weeks from the date of mailing. After six weeks, hard-copy 

responses were manually entered and internet responses were recorded as categorical data using 

Microsoft Excel 2007 spreadsheets (Microsoft Corporation - Redmond, WA). Partially 

completed responses were excluded. Response rate was calculated as the number of surveys 

returned divided by the number of surveys that were sent out and not returned as undeliverable. 

For reliability, double data entry was performed by manually entering age, gender, and lengths 

of time since debond, from the responding patients' treatment files, into a separate Excel 

spreadsheet. This secondary spreadsheet was cross-referenced with the initial spreadsheet to 

evaluate reliability. Any errors found were further assessed, recorded, and manually corrected. 

Microsoft Excel 2007 was used for the descriptive statistics and SPSS 16 was used to calculate 

frequencies, percentages and run chi-square tests to detect differences between offices. The chi-
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square tests assessed the differences in compliance levels between/among the the four offices 

and the following variables; age gender, the type of retainer, and length of time since debond. 

Compliance was determined by adherence to the "lowest common denominator" among office 

retention protocols. 

A logistic regression analysis was performed with non-compliance as the dependent 

variable and the offices, type of retainers, gender, and length of time since debond as 

independent variables. The significance level (alpha) for the chi-square tests and logistic 

regression analyses was set at <0.05. 

RESULTS: 

During the six weeks of data collection, 428 (36% overall) completed surveys were 

received out of the 1200 mailed surveys. We received 110 responses (25.7%) from Office 1, 93 

responses (21.7%) from Office 2, 122 responses (28.5%) from Office 3, and 103 responses 

(24.1%) from Office 4. Of the 428 respondents, 396 chose to complete the paper survey mailed 

to them and 32 chose to complete the web-based survey. Six surveys were excluded from the 

final results, five paper surveys due to incongruent answers, and one web-based survey due to 

the ID number being incorrect. In all, there were 2598 individual responses entered into 

Microsoft Excel and 33 mistakes corrected after manual double data entry, representing .012% of 

responses. Sixty percent of respondents were female, and forty percent male. No surveys were 

returned as undeliverable. 

Table I describes the characteristics of our sample; age, gender, length of time since 

debond, type of maxillary and mandibular retainers and the number of responses from each 

office. The response rate from the offices ranged from 21.7% to 28.5%. Only ten percent of 

respondents were in the thirteen and younger category and the majority were fifteen year olds. 
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The range of responses for length of time since debonds were 12% to 22%, with the least 

responses in the seven to nine month category, and the largest coming from the nineteen to 

twenty-four months category. The most common removable retainers in both the maxillary and 

mandible were the trutains; 66.4% and 28% respectively. 

Chi-square tests were performed to detect differences in compliance among the four 

offices, and differences in retainer wear among the offices in relation to length of time since 

debond. Only one significant difference in compliance levels was found among the four offices: 

between Office 1 and Office 3. Significant differences were found in compliance levels in 

relation to length of time since debond at the 0-3 month, 4-6 month, and 13-18 month time points 

(p=.002, p=.000, p=.015 respectively). The 7-9 month, 10-12 month and 19-24 month timpoints 

did not show any significant differences (p=.431, p=.467, p=.240 respectively). These results are 

represented in Tables H, III, and IV. Logistic regression analysis did not reveal any significant 

association between non-compliance levels and the independent variables; age, gender, type of 

retainer wom, length of time since debond, or office. 

Figures I and II evaluate the nights per week, and hours per day, patients are wearing 

their retainer compared to length of times since debond. In the first 3 months following 

treatment, 27% of patients wore their retainers 16-24 hours, 36% wore them less than 10 hours 

per day, and 4% did not wear them at all. From 19-24 months after debond, 19% were not 

wearing retainers at all during the day, 67% were wearing them less than 10 hours, and 11 % was 

still wearing the retainers 10-15 hours 

Figure III evaluates the compliance of patients in nightly wear, at three separate time 

points. Compliance was determined by adherence to the " lowest common denominator" among 

office retention protocols. All offices were united in their recommendation of night time wear 

36 



for the entire two year period and therefore patients not wearing their retainers each night were 

considered non-compliant. Compliance rates varied from 69% in the first 3 months, to 55% at 7-

9 months, and 45% at 19-24 months after debond. 

DISCUSSION: 

Our study revealed the majority of orthodontic patients continue to wear their retainers 

two years after orthodontic treatment. Only four percent of patients reported not wearing their 

retainers in the first three months following debond and this number increases steadily in the first 

nine months, with a larger increase around one year. We found no difference in retainer wear 

due to age, gender, or type of retainer worn. These results are in agreement with previous studies 

evaluating gender and other removable appliances 9-12. These findings also agree with previous 

studies showing either no difference in compliance due to age, or younger patients being more 

compliant than older patients 341. No previous studies have evaluated compliance and type of 

retainer worn. 

Hichens found that through the use of a patient satisfaction questionnaire, most people 

showed a preference for trutains more than Hawley retainers2. In office 2, patients are given 

both a maxillary Trutain and maxillary Hawley retainer and given the choice to wear either. 

Although we did not specifically evaluate patient satisfaction with the different types of 

retainers, we did note that given a choice, there is virtually no difference in preference of retainer 

with 54% wearing their Hawley retainer, while 46% indicated wearing their Trutain. 

From debond through the first 2 years, all four offices recommended every night retainer 

wear for 2 years. Our estimates of compliance based on this standard were 69% complied in the 

first 3 months, 55% between the 7th-9th months, and 45% from 19-24 months. These results 

follow the medical model of both decreasing levels of patient cooperation towards the end of 

37 



treatment, when treatment is of a long duration9,19, and that rates of compliance with different 

long-term medication regimens for different illnesses in different settings tending to converge to 

approximately 50%zo-zz 

One may argue that the decline in nightly wear is due to the rigid definition chosen for 

compliance by the authors, namely wearing retainers every night for 2 years. We therefore 

evaluated the percentage of patients wearing their retainers 1-6 nights per week and found 27%, 

33%, and 36% were doing so at the 0-3 months, 7-9 months, and 19-24 months, respectively. 

Although these patients were included in the non-compliant category based on the criterion set, 

they may well be wearing their retainers enough to maintain the teeth in their corrected positions. 

When you combine these 2 categories, there were 96%, 88%, and 81% of patients wearing 

retainers at least one night per week in the 0-3 month, 7-9 month, and 19-24 month categories 

respectively. 

Despite orthodontists prescribing full time wear of the retainers for the first three months, 

approximately one-third of respondents were non-compliant. There is an increase in the number 

of non-compliant patients by the end of two years, but eighty percent of patients are still wearing 

their retainers at least one night per week. This may be due to the age range of the respondents 

with most teenagers being more self-conscious and therefore desirous of wanting to maintain the 

results achieved in treatment. 

In evaluating differences between the offices in regards to compliance among the four 

offices, we did find differences at the 0-3 month, 4-6 month, and 13-18 month time points. This 

seems to indicate that patients are not wearing retainers for the amount of time as instructed by 

the orthodontist, but rather of their own choosing. At the 0-3 month, and 4-6 month time points, 

the amount of retainer wear among the offices was similar regardless of retention protocol. Even 
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though Office 4 instructs full time wear of retainers from 0-6 months, and Office 3 instructs 10-

15 hours wear for the first three months, patients appear to be willing to wear their retainer at 

some point during the day, but not as prescribed. At the six month time point, all offices are at a 

protocol of nighttime wear only, every night. With all retention protocols being the same, there 

were no differences in compliance levels at the 7-9 month and 10-12 month time points. 

Strengths of this study are the systematic method used to design the survey, the random 

sample used, and the good response rate. Weaknesses of our effort were that we were unable to 

characterize the non-responders based on our institutional protocol. Also, in assessing self 

reported data, there may be a tendency to over report wearing their retainer 23. To the best of our 

knowledge, this is the first study of its kind evaluating patient behavior in the first two years 

following the removal of fixed appliances. 

CONCLUSIONS 

Within the first three months of fixed appliances being removed, 4% of our sample was not 

wearing retainers and by the end of the first year this number increased to 7%. Nearly 20% of 

the sample was not wearing retainers by the end of two years of the retention phase. However, 

the vast majority continue to wear their retainer less than 10 hours per day, every night of the 

week. From nineteen to twenty four months after debond, 45% of patients are wearing their 

retainers every night, with 81% of patients wearing retainers at least one night per week. 

Compliance, as defined as daily nighttime wear, steadily decreased from around 70% in the fast 

three months to 45% percent from nineteen to twenty four months after debond. 
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Table I - Frequency and Percent distribution of Characteristic Variables among Respondents 

N 

 

Variables 

# of Respondents: 
• Office 1 
• Office 2 
• Office 3 
• Office 4 

Age: 
• <- 13 
• 14 
• 15 
• 16 
• 17 
• >18 

Length of time since debond: 
• 0-3 months 
• 4-6 months 
• 7-9 months 
• 10-12 months 
• 13-18 months 
• 19-24 months 

25.7% 
21.7% 
28.5% 
24.1% 

110 
93 
122 
103 

42 
53 
106 
75 
66 
86 

9.8% 
12.4% 
24.8% 
17.5% 
15.4% 
20.1% 

17.5% 
16.4% 
11.9% 
12.4% 
19.9% 
22.0% 

75 
70 
51 
53 
85 
94 

Maxillary Retainer Type: 
• Trutain 
• Hawley 
• Bonded 
• Other 

Mandibular Retainer Type: 
• Trutain 
• Hawley 
• Bonded 
• Other 

284 
138 
1 
5 

66.4% 
32.2% 
.2% 
1.2% 

120 
14 
271 
23 

28.0% 
3.3% 
63.3% 
5.4% 
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Table II - Compliance levels among the four offices from 0-3 months 

Variables 

Office 1 

Office 2 

Office 3 

Office 4 

Total  

Compliant 

2 

7 

5 

23 

23 

Non-Compliant 

23 

10 

13 

51 

51 

Total 

25 

17 

18 

14 

74 

x2=14.324 
df = 3 
p=.002 
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Office 1 7 17 10 

Office 2 1 18 17 

Office 3 1 17 16 

Office 4 6 19 

25 46 Total 71 

13 

Variables Compliant Non-Compliant Total 

Table III -Compliance levels among the four offices from 4-6 months 

x2=26.689 
df =3 
P= .000* 
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Table IV -Comp iance levels among the four offices from 13-18 months 

Variables 

Office I 

Office 2 

Office 3  

Compliant 

21 

7 

20 

Non-Compliant 

2 

8 

6 

Total 

23 

15 

26 

Office 4 17 4 21 

Total 65 20 85 

x2=10.455 
df = 3 
p=.015 
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Figure 1: Hours per day patients are wearing their retainers by length of time since debond 
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Figure 2: Nights per week patients are wearing their retainers by length of time since debond 

0-3 months 4-6 months 7-9 months 10-12 months 13-18 months 19-24 months 

45 



Figure 3: Overall Compliance with prescribed nightly wear by length of time since debond 
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N Variables 
Office 1 110 25.7% 

Office 2 21.7% 93 

Office 3 28.5% 122 

Office 4 24.1% 103 

100% 428 Total Sample 

14 12.4% 53 

15 24.8% 106 

16 17.5% 75 

17 15.4% 66 

18 and older 86 20.1% 

100% 428 Total 

Variables 
13 and younger 

N 

 

42 9.8% 

Table 1- Frequency and Percent Distribution of Respondents by Individual Offices 

Table 2 - Frequency and Percent Distribution of Age 
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Table 3 - Frequency and Percent Distribution of Length of Time since Debond 

Variable 
0-3 months 

4-6 months 

7-9 months 

10-12 months 

13-18 months 

19-24 months 

Total 

N 

 

17.5% 75 

16.4% 70 

11.9% 51 

12.4% 53 

19.9% 85 

22.0% 94 

100% 428 
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Variables Maxillary Maxillary Mandibular Mandibular 

Bonded 

Hawley 

Other 

Retainer Retainer Retainer Retainer 

Total Percenta - e Total Percenta - e 

428 100% 

284 66.4% 

138 32.2% 

5 1.2% 

1 .2% 271 63.3% 

428 100% 

120 28.0% 

23 5.4% 

14 3.3% 

Total Percentage 
Variables 

 

N 
Not wearing retainers anymore 13.3% 57 

≤ 10 hours 239 55.8% 

10-15 hours 

16-24 hours 47 

85 19.9% 

11.0% 

100% 428 Total 

Table 4 - Frequency and Percent Distribution of Maxillary and Mandibular Retainers 

Table 5 - Frequency and Percent Distribution of Hours per Day Wearing Retainers 
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Variables 

 

N 

Not wearing retainers anymore 13.3% 57 

1-6 nights 29.2% 125 

Every night 57.5% 246 

100% 428 Total 

Total Percentage 

Total Percentage 
Variables 

 

N 

43 Trutain 45.7% 

49 Hawley 

1 

52.1% 

1.1% Other 

100% 93 Total 

Table 6 - Frequency and Percent Distribution of Nights per Week Wearing Retainers 

Table 7 - Type of Maxillary Retainer worn - Office 1 
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Figure 1: Hours per day patients are wearing their retainers by Length of Time since Debond 
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Figure 2: Nights per week patients are wearing their retainers by length of time since debond 
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Figure 3: Hours per day patients are wearing their retainers by age 
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Figure 4: Nights per week patients are wearing their retainers by age 
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Figure 5: Hours per day patients are wearing their retainers by gender 

Figure 6: Nights per week patients are wearing their retainers by gender 
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Figure 7: Hours per day patients are wearing their retainers by type of maxillary retainer 
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Figure 8: Nights per week patients are wearing their retainers by type of maxillary retainer 
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Figure 9: Hours per day patients are wearing their retainers by type of mandibular retainer 

100% 

90% 

80% -~ 79% 

70% -Z 

60% 

50% 

■ Not Wearing 

■ < 10 hours 

a 10-15 hours 

■ 16-24 hours  

40% 

30%  -Z 

20%  -Z 

10% 

0% - 

43% 

Trutain Hawley Other 

62 



100% J 

90% 

80% 

70% 

60% 

50% / 

40%  -Z 

30% 

20% 

30% 

0% 

71% 

68% 

Trutain 

0% 

Hawley Other 

39% 

43% 

-Z 

■ Not wearing 

■ 1-6 nights 

■ Every night 

Figure 10: Nights per week patients are wearing their retainers by type of mandibular retainer 
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Figure 11: Hours per day patients are wearing their retainers by length of time since debond - 
Office 1 
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Figure 12: Nights per week patients are wearing their retainers by length of time since debond - 
Office 1 
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Figure 13: Hours per day patients are wearing their retainers by length of time since debond - 
Office 2 
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Figure 14: Nights per week patients are wearing their retainers by length of time since debond - 
Office 2 
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Figure 15: Hours per day patients are wearing their retainers by length of time since debond - 
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Figure 16: Nights per week patients are wearing their retainers by length of time since debond - 
Office 3 
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Figure 17: Hours per day patients are wearing their retainers by length of time since debond - 
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Figure 18: Nights per week patients are wearing their retainers by length of time since debond - 
Office 4 
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Figure 19: Overall Compliance with prescribed hourly wear 

Figure 20: Overall Compliance with prescribed nightly wear 
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Figure 21: Compliance with prescribed hourly wear - Office 1 
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Figure 22: Compliance with prescribed hourly wear - Office 2 
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Figure 23: Compliance with prescribed hourly wear - Office 3 

Figure 24: Compliance with prescribed hourly wear - Office 4 
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Figure 25: Nights per week patients are wearing their retainers by length of time since debond 
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Figure 26: Nights per week patients are wearing their retainers by age 
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Figure 27: Nights per week patients are wearing their retainers by gender 
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Figure 28: Nights per week patients are wearing their retainers by Maxillary retainer 
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Figure 29: Nights per week patients are wearing their retainers by Mandibular retainer 

100% 

90%  --1 

80%  --~ 

71% 

70%  --' 68% 

 

16% 

54% 

43% 

■ Not wearing 60% -~ 
a 1 night 

■ 2 nights 

■ 3 nights 50% 

■ 4 nights 

■ 5 nights 

■ 6 nights 40% 

e Every night 

13°n 

30%  --' 

20% --~ 17% 

 

10% '-8% 7% 7% 7'12919% 7 

0%  -K 

    

 
3% 

 

                

5q 

090 

Trutain Hawley Bonded 0 her 

79 



Institutional Review Board Approval 

 

Case Western Reserve University 
Institutional Review Board 
NOTICE OF APPROVAL 

Responsible Investigator: Manish Valiathan 
Department-. Dental Orthodontics 
IRB Protocol It: 20080103 
Title; Se#'Reported Retainer Wear status 
Co-Investigator Kurtis Kneer 

Appor:d Da e February 19, 2(1118 
Lonlu<uhag  tevtvv Urodline: February 4, 20119 

I.salydlicm aile: February 18, 3609 

The i istLutiaat Review Durml (IRIlhbua APPROVED Lw above new prv.uccl Ihruugh 11x mpedit:d review prttxss. 
It has bear dotcnnin::d evil this scud} mvurcc i minimal risk, and Lud tho k llow:nu vulncrtM:.• papwa: lms uill bo involved: 
Minns, 11D -11Y ywpdalian. 
As an imcstigat x- cl'humm sa'aioets. yvur cspons:DiliCcs inclrlc the Ibllu•sinE lstx A 1 dL:zmTticl of rwwnsibilitias W 
nn tschei(cl. 

1. Rcfann a:: adccrao ev=V and utsandapacoc proNc ms involvine Lunar, susjemx to rte (RR  Oifiea, lotatod ir. the 
Olfico of Itrwa:Iob Cmrplianve {QRC), w ilhiu Ibvr ON Inwil wq days of y,,n, ', %w, Ivdge of ILe wuamnm 

2. Proa:<v tae IRII tvilh a cumplete Cca_hnuing Review tom  (avaihlble at :be CWAU I1W W.b Psges, or Iham tke 
ORCj tv the. coninuin_ mvic- doadl ire noted na:vc, and When tta: stidv is terminated. 

3. Dm,,a.ino: ail we k pxlausiua to this ptv:o ,l ifs vai.tiouing rtvicu approval is.104 fineli'o= 4y tho ccpitalio:r 
dace poled sbov.. 

4. SuMtit Of yroposm Oanges:a the protocol to the IRB, and reraave aplav>val horn Me IRK I,,Fmc imp lemen7ation 
of ille ehango. 

5. Knrp all rc.rnrh data and n+ Dins' con+ern emismen•o in vnur pmsessioi farm leau Ihree I'!: pear• rsfter Iie srri,yf 
is termim!Cd 

['lease use the attached consuni foran for'your study. 
Tf you wish to amend it, please suhrnit all addendum- wait frtr IR13 approval - prior to 

inipi(raclitativn. 
If von have to place your consent on letterhead AA VtO14 online. please make certain you 

use oniv the text on the stamped document. 

Questions' Please vini our nclm.ite: bra ,cnru.edltrorS~umnnsobircfip~fR0 {$p, p 
on 
caliper our udmmlstrothre office... 

Iwhel S.uvh e. IRS  Dirce(or 
21h.d6R.699-t 
)Ujma  Uora-ArsMentwlfi, Mill A6ettml11 
216.36M.6w25 
Fax: 114168.373' 

CASF. Institutional Review Board 
Oniee of Rcacarell Coatpliancc 
`n:ara nr i Itl i nb 657 
C1evalano, W 1 44jub '230 

80 



REFERENCES 

Albino JE, Lawrence SD, Lopes CE, Nash LB, Tedesco LA. 
Cooperation of adolescents in orthodontic treatment. J Behav Med 
1991;14:53-69 

Allan, T.K.; Hodgson, E.W. The use of personality measurements 
as a determinant of patient cooperation in an orthodontic 
practice. Am J Orthod 1968;54:433-40 

Banks PA, Reid MJF. An investigation into the reliability of 
the timing headgear. Br J Orthod 1987;14:263-67 

Bartsch, A.; Witt, E.; Sahm, G.; Schneider, S. "Correlates of 
objective patient compliance with removable appliance wear." Am 
J Orthod Dentofacial Orthod 1993;104:378-86 

Bos A, Hoogstraten J, Prahl-Andersen B. Towards a comprehensive 
model for the study of compliance in orthodontics. Eur J Orthod 
2005;27:296-301 

Bos A, Hoogstraten J, Prahl-Andersen B. The theory of reasoned 
action and patient compliance during orthodontic treatment. Com 
Dent Oral Epi 2005;33:419-26 

Brandao M, Pinho SH, Urias D. Clinical and quantitative 
assessment of headgear compliance: A pilot study. Am J Orthod 
Dentofac Orthop 2006;129:239-44 

Brattstrom V, Ingelsson M, Aberg E. Treatment co-operation in 
orthodontic patients.Br J Orthod 1991;18:37-42. 

Clemmer, E.J., Hayes, E.W. Patient cooperation in wearing 
orthodontic headgear. Am J Orthod Dentofacial Orthod. 
1979;75:517-24 

Cole W A. Accuracy of patient reporting as an indication of 
headgear compliance. Am J Orthod Dentofac Orthop.  2002;121:419-
23 

Colenary C, Gabriel H.F. Predicting patient cooperation in 
orthodontic treatment. J Clin Orthod 1977;11:814-19 

Cucalon III A, Smith RJ. Relationship between compliance by 
adolescent orthodontic patients and performance on psychological 
tests. Angle Orthod 1990;60:107-14 

81 



Cureton S.L.; Regennitter F.J.; Yancey J.M. "Clinical versus 
quantitative assessment of headgear compliance." Am J Orthod 
Dentofacial Orthop 1993;104:277-84 

Dort LC, Hussein J: Snoring and Obstructive Sleep Apnea: 
Compliance with Oral Appliance Therapy. Journal of 
Otolaryngology. 2004;33:172-76 

Egolf, R.J., Begole, E.A., Upshaw, H.S. Factors associated with 
orthodontic patient compliance with intraoral elastic and 
headgear wear. Am J Orthod Dentofacial Orthop. 1990;97:336-48 

E1-Mangoury, N.H. Orthodontic cooperation. Am J Orthod. 
1981;80:604-22 

Fleming CM, Bowden M. Web-based surveys as an alternative to 
traditional mail methods. J Environ Manage (in press) 

Gabriel HF, Pyschology in the use of the headgear. Angle Orthod 
1965;35:320-25 

Gordis L, Markowitz M, Lilienfeld AM. Studies in the 
epidemiology and preventability of rheumatic fever. IV. A 
quantitative determination of compliance in children on oral 
penicillin prophylaxis. Pediatrics 1969;2:173-82 

Gross, A.M.; Samson, G.; Sanders, S.; Smith, C. "Patient 
noncompliance; are children consistent?." Am J Orthod 
Dentofacial Orthop. 1988;93:518-19 

Haynes RB, Taylor DW, Sackett DL, Gibson ES, Bernholtz CD, 
Mukerjee J. Can simple clinical measures detect nonpatient 
compliance? Hypertension 1980;2:757-64 

Haynes RB. 1979. Determinants of compliance: The disease and 
mechanics of treatment. In Haynes RB., Taylor D.W., and Sackett 
D.L. (eds), Compliance in Health Care, John Hopkins University 
Press, Baltimore, pp.49-62. 

Haynes RB. 1976. A critical review of the "determinants' of 
patient compliance with therapeutic regimens. Sackett, D.L., 
and Haynes, R.B. (eds), Compliance in Health Care, John Hopkins 
University Press, Baltimore. 

Hichens L, Rowland H, Williams A. Cost-effectiveness and 
patient satisfaction: Hawley and vacuum-formed retainers. Eur J 
Orthod 2007;29:372-78 

82 



Horne R, Weinman J. Patient's beliefs about prescribed 
medicines and their role in adherence to treatment in chronic 
physical illness. Journal of Psychosomatic Research 
1999;47:555-67 

Hughes E. A study of the most common retention protocols 
prescribed in the United States. Master's Thesis. Case Western 
Reserve University. Cleveland, OH. 2007 

Hussey LC, Gilliland K. Compliance, low literacy, and locus of 
control. Nurs Clin North Am 1989;3:605-11 

Jacobs AC. Accuracy and reliability of the timing headgear. 
Master's Thesis University of Louisville. 2002 

Jay S, Litt IF, Durant RH. Compliance with therapeutic 
regimens. J Adolesc Health Care. 1984;5:124-36 

Kreit, L.H.; Burstone, C.; Delman, L. Patient cooperation in 
orthodontic treatment. J Am Coll Dent. 1978;35:327-32 

Lindauer SJ, Shoff RC. Comparison of Essix and Hawley 
retainers. J Clin Orthod 1998;32:95-7 

Link MW, Mokdad AH. Effects of survey mode on self-reports of 
adult alcohol consumption: a comparison of mail, web and 
telephone approaches. J Stud Alcohol 2005;66:239-45. 

Little RM, Riedel RA, Artun J. An evaluation of changes in 
mandibular anterior alignment from 10 to 20 years postretention. 
Am J Orthod 1988;93:423-28 

Little RM, Riedel RA, Engst ED. Serial extraction of first 
premolars-postretention evaluation of stability and relapse, 
Angle Orthod 1990;60:255-62 

Little RM, Riedel RA, Stein A. Mandibular arch length increase 
during the mixed dentition: postretention evaluation of 
stability and relapse, Am J Orthod Dentofac Orthop  1990;97:393-
404 

Little RM, Wallen TR, Riedel FA. Stability and relapse of 
mandibular anterior alignment-first premolar extraction cases 
treated by traditional edgewise orthodontics. Am J Orthod 
Dentofac Orthop 1981;80:349-65 

83 



Littlewood SJ, Millett DT, Doubleday B, Bearn DR, Worthington 
HV. Retention procedures for stabilising tooth position after 
treatment with orthodontic braces. Cochrane Database of 
Systematic Reviews 2006, Issue 1. 

Littlewood SJ, Millett DT, Doubleday B, Bearn DR, Worthington 
HV. Orthodontic retention : A systematic review. Journal of 
Orthodontics 2006;33:205-12. 

McCabe, SE. Comparison of web and mail surveys in collecting 
illicit drug use data: a randomized experiment. Journal of Drug 
Education 2004;34:61-72 

Mehra T, Nanda R S, Sinha P K. Orthodontist's Assessment and 
management of patient compliance. Angle Orthodontist 
1998;68:115-122 

Melrose C, Millett DT. Toward a perspective on orthodontic 
retention ? Am J Orthod Dentofac Orthop 1998;113:507-14 

Modi AC, Lim CS, Yu N, Geller D, Wagner MH, Quittner AL. A 
multi-method assessment of treatment adherence for children with 
cystic fibrosis. J Cyst Fibros 2006;3:177-85 

Nanda RS, Kieri MJ. Prediction of cooperation in orthodontic 
treatment. Am J Orthod Dentofacial Orthop 1992;102:15-21 

Reitan K. Clinical and histologic observations on tooth 
movement during and after orthodontic treatment. Am J Orthod 
1967;53:721-45 

Rowland H, Hichens L, Williams A. The effectiveness of Hawley 
and vacuum-formed retainers: A single-center randomized 
controlled trial. Am J Orthod Dentofac Orthop 2007;132:730-37 

Ruffalo RL, Garabedian-Ruffalo SM, Pawlson LG. Patient 
Compliance. Am Fam Physician. 1985;31:93-100 

Sergl, H.G.; Klages, U.; Pempera, J. On the prediction of 
dentist-evaluated patient compliance in orthodontics. Eur J 
Orthod. 1992;14:463-68 

Southard KA, Tolley EA, Arheart KL, Hackett-Renner CA, Southard 
TE. Application of the Millon Adolescent Personality Inventory 
in evaluating orthodontic compliance. Am J Orthod Dentofacial 
Orthop 1991;100:553-61 

84 



Starnbach HK, Kaplan A. Profile of an excellent orthodontic 
patient. Angle Orthod 1975;2:141-5 

Swetlik WP. A behavioral evaluation of patient cooperation in 
the use of extraoral elastic and coil spring traction devices. 
Am J Orthod 1978;74:687 

Walker-Engstrom ML, Tegelberg A, Wilhelmsson B, Ringqvist I. 4 
year follow-up of treatment with dental appliance or 
uvulopalatopharyngoplasty in patients with obstructive sleep 
apnea; a randomized study. Chest 2002;121:739-46 

Wang Y, Lee C, Lew-Ting C, Hsiao C, Chen D, Chen W. Survey of 
substance use among high school students in Taipei: Web-based 
questionnaire versus paper-and-pencil questionnaire. Journal of 
Adolescent Health 2005;37:289-295 

Weiss J, Eiser HM. Psychological timing of orthodontic 
treatment. Am J Orthod 1977;72:198-04. 

Wong GJ, Cheung EP, Chan KK, Ma KK, Tang SW. Web-based survey 
of depression, anxiety and stress in first year tertiary 
education students in Hong Kong. Australian and New Zealand 
Journal of Psychiatry 2006;40:777-82 

Woolass, KF, Shaw WC, Viader PH, Lewis AS. The prediction of 
patient cooperation in orthodontic treatment. Eur J Orthod 
1988;10:235-43 

85 



79 27TH 
u 5816 

oeiaaoo-ioa-o7 . -i 


