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Data sources  Medline via OVID, PubMed, Cochrane Central Register 

of Controlled Trials, Web of Science Core Collection, LILACS and BBO 

databases. Unpublished clinical trials accessed using ClinicalTrials.gov, 

National Research Register, ProQuest Dissertation and Thesis database.

Study selection  Two authors searched studies from inception until 

May 2016 without language restrictions. Quantitative and qualitative 

studies incorporating objective data on compliance with removable 

appliances, barriers to appliance wear compliance, and interventions 

to improve compliance were included.

Data extraction and synthesis  Quality of research was assessed 

using the Cochrane Collaboration’s risk of bias tool, the risk of bias in 

non-randomised studies of interventions (ROBINS-I), and the mixed 

methods appraisal tool. Statistical heterogeneity was investigated by 

examining a graphic display of the estimated compliance levels in 

conjunction with 95% confidence intervals and quantified using the 

I-squared statistic. A weighted estimate of objective compliance levels 

for different appliances in relation to stipulated wear and self-reported 

levels was also calculated. Risk of publication bias was assessed using 

funnel plots. Meta-regression was undertaken to assess the relative 

effects of appliance type on compliance levels.

Results  Twenty-four studies met the inclusion criteria. Of these, 11 

were included in the quantitative synthesis. The mean duration of 

objectively measured wear was considerably lower than stipulated 

wear time amongst all appliances. Headgear had the greatest 

discrepancy (5.81 hours, 95% confidence interval, 4.98, 6.64). Self-

reported wear time was consistently higher than objectively measured 

wear time amongst all appliances. Headgear had the greatest 

discrepancy (5.02 hours, 95% confidence interval, 3.64, 6.40). Two 

studies found an increase in compliance with headgear and Hawley 

retainers when patients were aware of monitoring. Five studies found 

younger age groups to be more compliant than older groups. Three 

studies also found compliance to be better in the early stages of 

treatment. Integration between quantitative and qualitative studies 

was not possible.

Conclusions  Compliance with removable orthodontic appliances is 

suboptimal. Patients wear appliances for considerably less time than 

stipulated and self-reported. Compliance may be increased when 

patients are aware of monitoring; however, further research is required 

to identify effective interventions and possible barriers in order to 

improve removable orthodontic appliance compliance. 

Question: What is the level of compliance with 
removable orthodontic appliances? 

Commentary
The success of orthodontic treatment using removable appliances 

relies upon many factors, but key is patient compliance, as failure 

to wear the devices will result in lack of movement and relapse.1-3 

Various techniques have been suggested which aim to improve 

compliance, such as headgear calendars and conscious hypnosis,4,5 

although high quality research is still required to investigate other 

methods and their effectiveness.6  

The systematic review’s primary aim was to assess levels of 

compliance with various removable orthodontic appliances 

and adjuncts. This involved assessing the discrepancy between 

actual wear, self-reported wear, and stipulated wear.  Secondary 

aims were to assess the effectiveness of interventions used to 

improve compliance levels, to explore patient experiences and 

interventions, to enhance compliance with removable adjuncts 

and to identify factors affecting cooperation. 

Several databases were searched for quantitative and qualitative 

studies with no limits placed on language. Of the 24 included 

studies, two were randomised controlled trials, 21 were prospective 

cohort studies and one had a mixed-methods design. Data 

extraction was carried out rigorously and included numerous 

categories such as: 1) appliance used, 2) stipulated wear times, 3) 

objective wear times, 4) self-reported wear times and 5) factors 

influencing compliance levels. 

In addition, quality assessment was also carried out. Multiple 

methods were used to assess the risk of bias of included studies: the 

Cochrane Collaboration’s risk of bias tool was used to assess the 

quality of randomised controlled trials, the risk of bias in non-

randomised studies of interventions tool (ROBINS-I) was used to 

assess non-randomised studies and the mixed methods appraisal 

tool was used to assess the quality of mixed methods studies. 

Unfortunately, quantitative and qualitative data could not be 

integrated as thematic synthesis was not possible. 

Multiple conclusions may be drawn from the review. 

Compliance is not directly related to the type of appliance, and 

there was no statistically significant difference between intra-oral 

and extra-oral appliances. Patients are likely to self-report wear 

time at approximately five hours more than the actual wear time 

and approximately three hours more than the stipulated wear 

time each day. In two studies, a slight increase in compliance 

with headgear and Hawley retainers was seen when the patient 

was aware of monitoring.7,8 Furthermore, the use of headgear 

calendars4 and conscious hypnosis5 were shown to increase the 

duration of headgear wear. Three studies showed that  girls are 
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Practice points
•	 Compliance with all types of removable orthodontic appliances 

is suboptimal, with the actual wear time being approximately 
five hours less than stipulated per day. This may be improved if 
patients are aware that they are being monitored 

•	 There is no statistically significant difference in patient 
compliance when using either intra-oral or extra-oral orthodontic 
appliances. Younger patients and those in the earlier stages of 
treatment are more likely to be compliant. 

more compliant than boys,9-11 and in five studies, patients in 

younger age groups are more compliant than those in older age 

groups.4,8,10,11,12 Lastly, in three studies, compliance was shown to 

decrease as treatment progressed.10,12,13 

The authors of the review are forthcoming with their 

limitations. Both randomised and non-randomised controlled 

studies were included. Clearly, non-randomised studies have 

a greater inherent risk of bias14 and the majority of included 

papers were cohort studies which have an even larger risk of bias. 

However, inclusion was appropriate as discrepancies between self-

reported and observed wear were being sought. Over a third of the 

included studies suffered from a high risk of bias. Additionally, the 

follow-up period in all included studies did not exceed six months. 

This is particularly important when considering relapse due to 

compliance after active orthodontic treatment.

In summary, this review was well conducted. However, there 

is a need for prospective research evaluating the effectiveness of 

interventions aimed at improving compliance with removable 

orthodontic appliances.
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