Patient satisfaction with a postal service for occlusal splints
Running Title: Satisfaction with posted splints
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Abstract
Aims: Occlusal splints are an effective intervention for temporomandibular disorders, and are often used in tooth wear, for protection of extensive adhesive restorations, and as a means of applying medications to gingival conditions. Patients may be required to attend a second appointment to fit the device after impressions are taken, however some units may send the device in the post once constructed. These appliances rarely require modification to fit and are not occlusally adjusted. The aim of the present study was to assess patients’ satisfaction with a postal system for soft splints.
Methods: 100 consecutive patients who had been issued with a soft occlusal splint by post immediately prior to August 2015 were sent a questionnaire assessing their satisfaction with receiving the splint in this manner.
Results: The response rate was 42%. 93% of respondents reported that their splint fitted correctly and 98% reported that they had used it, with the mean length of wear being 8.7 weeks (SD: 5.7).  81% of patients reported that the splint helped “a lot” or “a little”.  83% of patients reported being “very happy” or “happy”, and 15% were “not bothered” about not seeing a clinician.
Conclusions: Our results would suggest that patients are generally pleased with receiving a splint in the post. This system may allow reduced demand on services and may reduce out of pocket and time costs incurred to patients. The low response rate however may affect generalisability.

Clinical Relevance
Scientific Rationale: Patients who receive a soft occlusal splint are often required to attend the clinic for fitting of their device. Our aims were to assess satisfaction with an alternative system of sending splints in the post alongside comprehensive fitting instructions and advice on what to do if there are any problems.
Principal Findings: The vast majority of patients reported that splints sent in the post fit well and they were happy with not having to visit the clinic.
Practical Implications: This system may save clinical time, time for patients and associated costs.
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Introduction
Temporomandibular disorders (TMD) are a group of conditions affecting the temporomandibular joints and associated musculature. TMD can often present with pain and produce significant limitation in function and reduction in quality of life1-3. A significant proportion of the population exhibit symptoms associated with TMD but do not seek care4, and evidence from a large prospective cohort study (the OPPERA study) suggests an annual first incidence of TMD of 3.9%5, 6. The aetiology of TMD is incompletely understood but is likely to be biopsychosocial and multifactorial in nature7.
The first line intervention for the treatment of TMD is self-management, which includes education, self-exercise, thermal treatment, self-massage, diet and nutrition, and modification of parafunctional behaviours8, 9. Other interventions such as intra-oral appliances, postural training, acupuncture, behavioural therapy, and some pharmacological treatments have been shown to be effective10, 11. There is little evidence to support surgery or occlusal adjustment. Occlusal splint therapy is an effective intervention for the management of symptoms of TMD12 and the efficacy of soft splints or hard acrylic splints may not differ substantially13, 14.
In the authors’ unit, treatment for TMD in the first instance is by self-management followed most commonly by provision of a lower-arch, full-coverage vacuum-formed soft splint where deemed appropriate. At visit one, an alginate impression is taken to allow construction of the soft splint, and the patient is often brought back after construction for the splint to be fitted before attending following a period of wear for review. As the splints are flexible and trimmed short of the vestibular sulcus, they rarely require modification to fit and are not occlusally adjusted. Other reasons for patients to be given a similar splint are: for tooth wear of attritional aetiology; those with extensive adhesive direct restorations; or those requiring the application of medications to their gingiva.
Anecdotally, patients seem to prefer not having to return to the clinic to have the splint fitted if possible, as this allows them to avoid: an extra appointment; time out of work; childcare issues; and travel commitments. This is something many clinicians in the authors’ unit have offered for some time, however to the best of the authors’ knowledge patient satisfaction with this has not been formally studied or reported in the literature. The aim of this study was therefore to examine whether sending splints in the post is something that is acceptable to patients.

Materials and Methods
This was a retrospective service evaluation of patients who received a soft occlusal splint by post in the Newcastle Upon Tyne Hospitals’ NHS Foundation Trust. The study looked at patients over 16 years of age who had attended a number of different dental specialty clinics in the dental hospital. 

Participants
100 consecutive patients treated at Newcastle Dental Hospital who had been issued with a soft occlusal splint for any indication immediately prior to August 2015 were included in the study. This included all patients over 16 years of age treated on one of the specialist or student clinics within the hospital.
In the authors’ unit, patients are given occlusal splints where deemed necessary by the treating clinician; in the majority of these cases this is due to a TMD diagnosis. Standard local practice for TMD is provision self-management advice including education, self-exercise, relaxation and modification of exacerbating factors. To construct the splint an alginate impression is taken to allow construction of a full coverage, vacuum-formed soft splint. Instructions are given on how this is to be fitted and used, and how to contact the hospital if there are any problems with doing so. Patients are advised that once the splint is constructed, it will be sent by post with instructions on how to fit it and its use alongside a phone number for queries, usually within a few weeks (instructions shown in supplementary material S1). Patients are routinely reviewed following a period of splint use as determined by the clinician’s practice (but usually around 3 months), if they call to explain the splint does not fit or there are problems with it.

Outcome Measure
A questionnaire was sent by post in August 2015 to all patients in the study period who received a splint by post. This included a prepaid envelope for return postage. The questionnaire consisted of 7 questions regarding how well the splint fit, how useful it was and how satisfied they were with receiving it in the post; this is shown in full in supplementary material S2.

Statistical Methods
Descriptive statistics were calculated using Excel (Microsoft, Washington, USA 2016).

Results
A total of 100 questionnaires were sent to patients during the study period and 42 were returned, giving a response rate of 42%. 12 respondents did not fully complete question 4 (“How many weeks have you used it for?”), and one respondent did not complete questions 5, 6, and 7 (“In the last month how often have you used the splint?”, “How much has the splint helped?”, “How happy were you to get the splint without seeing the dentist?”)
Demographic details were not required to answer the study questionnaire and were therefore not collected in line with principles of good data-governance.
The majority of patients (91%) reported that the splint arrived in the post and 93% reported that it fitted correctly. Almost all patients (98%) reported that they had used the splint, with the mean length of wear being 8.7 weeks (SD: 5.7).  The majority of the patients responding (76%) had worn the splint every night and the majority of the patients reported that the splint helped “a lot” or “a little” (81%).  Only one patient reported not being happy with not seeing a dentist for splint fit, with the remainder of patients being either “very happy” or “happy” (83%) or “not bothered” (15%) about not seeing the dentist. Responses to questions 4-7 are shown in figures 1-4.

Discussion
This study shows that among those responding to the questionnaire, satisfaction with a postal service for soft splints is high. The vast majority of patients (91%, n=38/42) received their splint in the post, although a greater number reported that they had used it (98%, n=41/42), suggesting that when it did not arrive in the post patients were still given a splint (presumably by attending the clinic). Patients found the splint easy to fit after receiving verbal instruction at the initial consultation and the instruction sheet enclosed with the splint, with 93% (n=39/42) reporting that the splint fitted well. A small proportion of patients (< 1 in 10 of the splints posted out) therefore obviously required some adjustment of their device due to poor fit; however in these cases accommodating them in the clinic may be easier due to reduced demand resulting from fewer fit appointments overall.
The present study did not compare satisfaction with posting to attending the clinic for fitting. However, as 83% of respondents (n=34/41) reported they were “very happy” or “happy” with not having to see a clinician, and 15% (n=6/41) reporting they were “not bothered”; it is not unreasonable therefore to assume that the postal method is an acceptable alternative. To our knowledge no similar work has been published and so it is hard to compare our results to other units.
The study population would have included mostly patients with a diagnosis of TMD, however a proportion of patients would also have been provided with a splint for other indications such as management of attritional tooth wear, protection of adhesive restorations or application of medications. There may be differences between each patient groups’ satisfaction, however including all of these groups makes the study population more likely to resemble those in clinical practice receiving a splint.
The majority of patients reported they had worn the splint “every night” or “almost every night” (76%, n=31/41), and most patients reported that the splint “helped a lot” or “helped a little” (83%, n=34/41). This efficacy is in agreement with a recent meta-analysis of intra-oral appliances for TMD which showed improvements in painful symptoms and maximal mouth opening in patients using splints12, although the aim of our study was not to assess this. Our heterogeneous study population will likely result in some bias however, as a proportion of patients may be asymptomatic; it would not be possible to disentangle these patients from the analysis due to the anonymous nature of the questionnaire. Additionally, as the majority of patients in our study had been wearing their splint for fewer than 8 weeks we might expect the benefit to be different to that of longer term wear.
The present study has a number of limitations. Firstly, the retrospective nature of the design introduces a degree of recall bias; this could be addressed by collecting the answers to the questionnaire at a predetermined time after the splint is received, perhaps by telephone. As patients were seen by a number of different clinicians in a number of settings throughout the hospital, it is inevitable that they received differing education, advice and treatment other than an occlusal splint. This will undoubtedly have an impact on their overall satisfaction relating to their care which may confound their satisfaction with the “splint” element of their care. The most significant limitation however was the response rate of 42% as patients who did not respond may have been more or less satisfied with the service than responders. The effect and magnitude of this response bias is difficult to predict, and so it is likely that the true satisfaction is either higher or lower than our results suggest. Despite these limitations, responders reported very high levels satisfaction, and is unlikely that the above limitations mask any gross degree of dissatisfaction. 
With increasing demand on NHS services and an ageing population15, providing value for money and efficiency are priorities for commissioners and service providers. Negating the need for extra clinic appointments will save money and clinical time, potentially allowing these resources to be allocated more efficiently to providing care for other patients. Additionally, by using this model patients do not have to attend an extra appointment which may thereby reduce out of pocket costs and time away from work and education. Although this study was carried out in a secondary care setting, there is no reason to believe the results would not be translatable to primary care.

Conclusion
Patients who responded were generally satisfied with receiving occlusal splints via the postal system, and reported improvement in their symptoms following splint use. These findings are probably applicable to clinical practice, although a low response rate may affect generalisability. This system may allow reduced demand on services if a visit to fit the splint is not needed, and may reduce out of pocket and time costs incurred to patients. These findings would likely be applicable to both primary and secondary care settings.
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