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Abstract 

Introduction: The use of apps has increased in recent years especially in healthcare. Due to apps being 

unregulated the quality and accuracy of the information provided can be variable. Aim: To assess the 

availability of patient focused oral hygiene apps and profile the characteristics of the most popular 

apps on the Apple App store and Google Play (Android). Method: Oral hygiene related search terms 

were used to identify apps on these platforms. Detailed information for the 20 most popular apps for 

each search term was recorded. Results: In total 1,075 apps were identified with fewer apps available 

on the Apple App store than Google Play (Android). The 20 most popular apps for each search term 

focused on providing of oral hygiene information, were free of charge and were developed after 2015. 

No apps contained information regarding whether they were approved by official organisations and if 

effectiveness or acceptability testing had been conducted. App ratings were variable and unrelated to 

the quality and accuracy of the information. Conclusion: Due to a lack of regulation, there is a risk that 

patients may access inaccurate information via apps. Therefore, evaluation, validation, and quality 

assessment of healthcare apps is needed prior to recommending these to patients. 

 

 

In brief: 

 To give an overview of the availability of patient focused oral hygiene apps 

 To profile the most popular patient focused oral hygiene apps  

 To highlight the short comings of the information provided within apps and the lack of 

regulation of this information 

  



Introduction 

Mobile phones are potentially an invaluable tool in improving patient care, they are readily available 

(with some sources reporting 100% penetrance in Western Europe) and are very versatile.1 Mobile 

communication, the internet and smartphones are an integral part of many people’s lives and this 

often involves the use of mobile applications. A mobile application, most commonly referred to as an 

‘app’, is designed specifically to run on small, wireless computing devices such as smartphones .2  Apps 

are usually small, individual software units with limited functions , therefore, each app provides 

limited and isolated functionality such as a game, calculator or mobile web browsing.2 The specificity 

of apps is part of their desirability because they allow consumers to customise what their devices are 

able to do.   

 

The use of apps was originally popularised by Apple and then by Google (Android), who both launched 

‘App Stores’ in 20083-7 and at present are the most commonly used mobile application stores.8 The 

number of apps available has grown year on year. In the first quarter of 2018 there were 

approximately 3.8 million Android apps available and 2.2 million Apple apps available to download.8 

In 2017 approximately 197 billion apps were downloaded, which had increased from 149 billion in 

2016.8 In 2017, it was found that the average American spent 2.3 hours per day on digital media on 

their mobile phone. It has also been found that 18 – 24 years olds are the age range that spends the 

most time on apps, spending, on average 93.5 hours a month using apps.8 

 

The use of apps in healthcare and dentistry  

The increasing availability of apps has seen their use in healthcare increase significantly in recent 

times. There are currently over 97,000 mobile apps that are related to health and fitness and the top 

ten rated health apps are downloaded approximately 4 million times a day.10 Bohn11 and colleagues 

assessed patient preferences relating to the use of apps as dental education aids and found that 

patients liked using apps and found educational apps to be a valuable tool to enhance patient-provider 

communication in the dental settings.  

 

There are many advantages to the use of apps in healthcare, including easy access to information and 

potentially improved patient engagement and compliance with treatment.6,12-14 Despite these 

advantages, there are also some limitations to the use of apps, most notably that the information on 

apps may be unregulated and therefore some apps accessed by patients may contain significant 

inaccuracies. The potential advantages and disadvantages of apps are summarised in Table 1.   

 



The aims of this study were to assess the availability of patient focused apps on oral hygiene. In 

addition, the characteristics of the 20 most popular apps available on the Apple App store3 and Google 

Play (Android)4 store have been profiled. Oral hygiene was selected as the focus for this study because 

it is a common area of interest for patients and is of relevance to the majority of dental professionals.   

 

Method 

Common terms used to describe either oral hygiene or those to seek oral hygiene advice were selected 

as search terms and piloted. Search terms included: oral hygiene, dental hygiene, brushing, proper 

brushing, tooth brushing, teeth cleaning, cleaning teeth, dental flossing, interdental brushing. 

Following the pilot it was found that some of the search terms were insensitive and retrieved mainly 

non-dental apps, therefore, the final search terms used were: oral hygiene, dental hygiene, tooth 

brushing, teeth cleaning, dental flossing and interdental brushing. These were entered into the Apple 

App3 store and Google Play4 store search functions on 25-07-2018 and the results recorded and 

analysed. Clinician focused apps, dental education apps aimed at students or dental professionals, and 

non-English apps were excluded. All other apps were downloaded and assessed for inclusion by two 

assessors [R.B. and K.P.], a third assessor [M.O.S] was consulted to mediate and achieve a consensus 

in cases of disagreement.     

 

For each search term, the total number of apps meeting the inclusion criteria was recorded.  The 

characteristics of the 20 most popular apps was determined by identifying the highest ranking apps 

that met the inclusion criteria for each search term on both the Apple App3 store and Google 

Playstore4. These were then assessed in more detail with information collected including; main app 

function, app rating, cost and the year of development.   

 

Results  

A total of 1,075 apps were retrieved, however, a number of apps were duplicated across the different 

search terms and stores. The total number of apps retrieved for each search term is shown in Table 2, 

this shows that there are a large number of apps available for each search term and that generally 

more apps are available via Google Play4 when compared to the Apple App3 store.  ‘Tooth brushing’, 

‘teeth cleaning’ and ‘oral hygiene’ search terms resulted in the highest number of apps being 

retrieved.   

Table 3 summarises the characteristics of the 20 most popular apps retrieved for each search term. It 

can be seen that for all search terms the majority of apps were developed after 2015, were focused 

on the provision of oral hygiene instruction and were free of charge. 



 

Discussion 

At present there are a large number of patient focused apps available for oral hygiene related search 

terms. An analysis of the 20 most popular apps (Table 3) highlights that a number of approaches have 

been utilised by app developers to elicit an improvement in oral hygiene including the provision of 

oral hygiene advice, ability to time tooth brushing and gamification. Utilising a variety of approaches 

in a single app maybe better for improving adherence to effective oral hygiene practices. For example, 

knowledge provision may increase motivation, the ability to time tooth brushing with a summary of 

frequency and duration of toothbrushing episodes may allow for self-monitoring and act to motivate 

individuals whereas gamification may improve engagement with apps.   

 

Unsurprisingly, the majority of apps were designed to provide oral hygiene advice and the vast 

majority of the apps were available free of charge and all apps requiring a payment cost less than 

£2.00. The availability of inexpensive apps helps to limit the barriers associated with accessing apps, 

this is particularly important as it has been shown that apps are often primarily chosen according to 

price with users frequently preferring free apps to those requiring a payment.6 App analysis did not 

reveal any independent dental or oral health organisation approval for development and publication, 

and, there was no indication on research testing of the apps. None of the apps profiled clearly stated 

that they had been development based on theoretical models of behaviour change, this is particularly 

important as interventions designed on the basis of behavioral theory have been shown to be more 

effective than those that are not.15,16 

 

During the conduct of this study it became apparent that the apps retrieved were more likely to have 

a rating on the Google Play store4  than the Apple App3 store. It is unclear if the overall rating of an 

app on both platforms is simple an average of the user review ratings, or, if any other factors are 

considered.  Furthermore, information on the number of downloads and therefore number of 

potential app users was not available on the Apple App3 store, the Google Play store4  provided 

download data in categories, for example over 10,000, or over 100,000 downloads.  Therefore, due to 

a lack of accurate information in this area, it was not attempted to compare the number of downloads 

for each apps for the different search terms and for the different platforms.   

 

Although many of the apps had a rating, these ratings were an accumulation of user reviews and not 

an objective assessment of app quality, or the accuracy of the information contained with the apps.  

Therefore, at present it is not possible to comment on the quality, effectiveness and accuracy of the 



apps retrieved. However, apps do appear to be acceptable, one study concluded that 80% of patients 

reported that the Brush DJ app motivated them to brush for longer and 92.3% would recommend the 

app to their friends.17 Furthermore, in the field of orthodontics, apps have been shown to be effective 

in improving appointment attendance, oral hygiene and in reducing appliance breakages.16,18-20 

 

Given the availability of smart phones and the many potential advantages of apps, the role of this 

technology in supporting dental patients is invaluable. However, in contrast to websites and other 

modes of information provision, the development of mobile phone apps to support dental care can 

be said to be in its infancy. There are a number of factors that need to be considered when developing 

and recommending apps for patients, these are detailed below. 

 

Quality and accuracy of information 

The current lack of regulation for app development means that there may be much variability in the 

quality and reliability of the information contained within the apps.  For apps to be available on Google 

Play4 and the Apple App3 store, apps are submitted for consideration and theses apps are then 

assessed and checked against many desirable factors including usability and desirability of the app, 

however, the accuracy of app content is not assessed.3,4 A review of oral health app content concluded 

that the quality of apps was generally poor and that none of the app developers were oral health 

experts or cited any sources for the information contained within the apps.21 In addition, it is not clear 

whether patients perspectives are taken into account when developing apps. Therefore, in future 

qualitative research focused on interviewing patients about their use of apps and the information they 

would like apps to contain would be extremely useful and would be a beneficial area for future 

research. 

 

Given the lack of professional control surrounding the development of and information contained 

within apps it is prudent for dental health professionals to assess the quality and accuracy of apps 

before recommending apps to patients. The NHS have developed an app library,22 this is an online 

resource listing healthcare apps that have been approved by the NHS and requires developers to 

evidence that their app passes numerous NHS app library tests, including:23  

 Eligibility 

 Clinical safety 

 Data protection 

 Security and usability 

 



At present the only dental app within the library is ‘Brush DJ’ which contains videos on oral hygiene 

techniques and a toothbrushing timer. This app is free of charge and was created in 2011, it has been 

downloaded over 100,000 times.8 To facilitate easy access to quality assured apps for patients it would 

be beneficial to create a dental app library similar to the existing NHS app library but solely focused 

on dentistry.  This app library could be hosted by an approved dental/medical organisation such as the 

British Dental Association or one of the Royal College of Surgeons.   

 

Another tool available for professionals to assess the quality of healthcare apps is the Mobile App 

Rating Scale (MARS).24 This is a validated tool to assess app functionality, aesthetics, information and 

engagement; these domains are rated from 1 to 5 and mean scores calculated. It is important to note 

that this is a subjective questionnaire based assessment tool and is therefore limited in assessing the 

accuracy and validity of the information provided in the app.  

 

In contrast, there are a number of validated healthcare assessment tools available to help with 

assessment of information quality of websites. Two commonly used tools include; the LIDA25 tool 

which assess usability, validity and accessibility of websites26 and the DISCERN27 tool which assesses 

the quality of health information and the reliability of websites.28  

 

Relevant legislation and guidance 

The General Dental Council (GDC) 

In 2013, the GDC published ‘Guidance on Advertising’29 which includes information placed on 

websites. This document specifies that websites created by GDC registrants should to be: accessible, 

not misleading and that any dental services provided are clearly explained. If these guidelines are not 

adhered to, individuals risk being brought before the GDC’s Fitness to Practice Committee for 

advertising false information. Although this guidance does not explicitly extend to apps, it would be 

prudent for dental care professionals developing apps/recommending apps to ensure that the apps 

adhere to this advice in the absence of other guidance. 

 

Advertising Standards Authority (ASA)30 

The ASA is a regulatory organisation for the advertising industry, it’s has a Code of Advertising Practice 

which covers advertising through non-broadcasting media (including online and print). In recent times, 

the ASA have highlighted that dental patients are often presented with inaccurate and misleading 

claims relating to dental treatment and have taken action.31-34 It would therefore be prudent for dental 



care professionals developing apps and recommending apps to ensure that the apps adhere to this 

advice in the absence of other guidance. 

 

General Data Protection Regulation (GDPR)  

The GDPR was implemented on 25th May 2018 and applies to the processing of data within the 

European Union.35 GDPR outlines a number of requirements for the processing and handling of data 

including what private data is stored and how data is stored.  Although GDPR is not a specific tool 

designed to assess apps or website, those who develop apps and websites must comply with GDPR 

requirements. Prior to the implementation of GDPR, in December 2017, it was reported that over 55% 

of apps may not comply with GDPR guidelines.36 Therefore, following the introduction of GDPR it is 

now hoped that at least some aspect of the information contained and stored on apps will now be 

governed which will increase the security of such data. 

 

Conclusion 

Since the introduction of apps in 2008 their popularity and use has increased rapidly on a global scale. 

These advances have been possible due to improvement and greater access to mobile technology and 

internet access becoming ubiquitous. Although healthcare apps have numerous advantages and may 

improve patient outcomes, many are currently being used without a full understanding of their 

advantages and disadvantages.37 Due to a lack of regulation, there is a risk that patients may access 

inaccurate information via apps.21 Therefore, evaluation, validation, and quality assurance is needed 

as well as developing best-practice standards and guidelines for app use. Furthermore ensuring apps 

are quality assured and theoretically grounded prior to use and that ongoing regulation is 

undertaken.21,37   
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Table 1. The advantages and disadvantages of the use of apps in healthcare. 

  

The use of apps in healthcare 

Advantages Disadvantages 

Easy access to information Lack of regulation 

Portability of information 
App content can be inaccurate if not approved 

and regulated 

Convenient to use 
Excessive reliance on apps rather than 

appointments with healthcare professionals 

Improved patient engagement  

Improved information provision to patients  

Increased access to point-of-care tools for 
clinicians 

 

Can include patient reminders  

Can be used for patient motivation  

Can be used to track patient activity and 
compliance 

 



 

Table 2.  Number of Apps for each search term for Apple and Google Play (Android). 

 
Number of Apps for each Search Term 

  
Oral Hygiene 

Dental 
Hygiene 

Tooth 
Brushing 

Teeth 
Cleaning 

Dental 
Flossing 

Interdental 
Brushing 

Apple 32 58 107 116 1 0 

Google Play 168 125 131 168 156 13 

Total 200 183 238 284 157 13 



  
  
  
  

App Type Rating Cost Year Developed 

Game OHI Timer Calendar None < 2.0 
2.1 - 
3.0 

3.1 - 
4.0 

4.1 - 
5.0 

Free <£1.00 
£1.00 
-£1.50 

£1.50 
-£2.00 

2009 - 
2010 

2011 -
2012 

2013 - 
2014 

2015 -
2016 

2017 - 
2018 

Oral 
Hygiene 

Apple 7 11 2 0 18 0 0 0 2 17 1 0 2 0 0 3 13 4 

Google 
Play 

5 12 3 0 2 0 1 7 10 20 0 0 0 0 0 3 5 12 

Dental 
Hygiene 

Apple 5 11 4 0 19 0 0 0 1 16 2 0 2 0 1 3 14 2 

Google 
Play 

6 12 2 0 0 0 1 9 10 20 0 0 0 0 0 2 7 11 

Tooth 
Brushing 

Apple 0 8 12 0 14 0 1 2 3 14 2 0 4 2 3 9 4 2 

Google 
Play 

2 6 12 0 1 0 1 9 10 18 1 0 1 1 3 9 6 1 

Teeth 
Cleaning 

Apple 0 20 0 0 17 0 0 3 0 17 1 0 2 1 4 6 6 3 

Google 
Play 

13 6 1 0 1 0 1 7 11 20 0 0 0 0 1 3 4 12 

Dental 
Flossing 

Apple 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 

Google 
Play 

10 6 4 0 2 1 1 5 11 20 0 0 0 0 1 4 7 8 

Interdental 
Flossing 

Apple 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Google 
Play 

2 9 2 0 1 1 1 4 6 13 0 0 0 0 1 3 6 3 

 

Table 3.  Details of the top 20 apps for each search term for Apple and Google Play (Android).  

 


