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Background
Introduction
Communication is a unique and essential skill of human beings and one of the main factors influencing quality of life. There are over 3.7 million people with severe communication disabilities (e.g. aphasia, autism, etc.) in the U.S. and they need special communication aids to help them express themselves in spoken language in their daily life (U.S. Census, 2010). Alternative and Augmentative Communication (AAC) includes strategies and technology to enhance or replace natural speaking ability that may be impaired. These AAC strategies and devices enable many people with communication disabilities to express themselves and maintain independent communication approaches throughout their entire life (Hill et al., 2007). The objective of this study is to develop a tablet-based AAC app for people with communication disabilities, more precisely, for people who have difficulty in using their own voice to speak.
Rationale
The currently available AAC rehabilitation contains dedicated AAC devices and mobile applications (apps). However, these techniques still present problems for people with communication disabilities, including limited training, no real-time outcome report, insufficient design of the communication board, and too expensive. With the advances in mobile technology, 
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the use of smartphones and tablets is rapidly expanding in the healthcare field since the ubiquity of mobile devices makes them an ideal tool for enhancing the quality of care. A mobile health (mHealth) app, EuTalk™, with integrated speech rehabilitation framework is proposed as a potential solution to address these problems. EuTalk™ is aimed to maximize users’ communication potential, facilitate spoken-language skills, and ultimately improve users’ quality of life. 
Methods
Project description
The app integrates a communication board, interactive training lessons, and real-time outcome reports to support comprehensive speech/language rehabilitation.  It provides end users with a systematic rehabilitation steps to enhance communication abilities with fewer barriers. 
We have identified existing limitations related to current AAC based on our previous clinical experiences and observation of speech language pathologists (SLPs) and clients. The main problems include (1) the recommended rehabilitation regimen is difficult to follow under current health care system (Sallows et al., 2005); (2) clinical outcomes cannot be monitored in real time and have to be completed manually; (3) the design of content of the AAC limits users’ potential to have fully comprehensive communication due to the lack of sufficient language components (Hill et al., 2007); (4) traditional high-tech AAC devices cost over $2,500, and it is hard to receive financial aid. 
Process	
The current prototype of EuTalk™ is developed on the Android platform. The app itself is written in JAVA. EuTalk™ includes six elements: Talk, Training, Report, Favorites, ICU, and Settings. The design of EuTalk™ matches the needs of people with communication disabilities based on the guidance from previous studies:
i. Communication board: The selected vocabularies are identified core vocabularies based on the results of vocabulary usage studies (Hill et al, 2007). These core words have the flexibility so that they can replace fringe words in different circumstance, and ease of use. The interface design of symbols is based on a semantic syntactic grid display (Beukelman & Mirenda, 2005), which is a common display for users to generate utterances.
ii. Training: Training consists of games and practices. Games are designed to give end users a better understanding of the user interface. According to a number of studies, applying gamification in a non-game application can improve user experience and user engagement (Deterding et al, 2011). In addition, practices provide hierarchical training from single words, utterances, to scenarios. 
iii. Report: This mobile app records all user training/communication activities and logs all data elements based on Hill (2004), then generates a real time visual feedback based on language performance measurements with adaptive goals and positive recommendations. Additionally, a full report will be available for future clinical consultation, and help to improve the quality and efficiency of treatment services.
iv. Customization (Favorites, Settings): Users can set up their own favorites, save history of communication, and customize communication board based on their personal preferences. In addition, SLPs can adjust communication board and difficulty levels of training sessions according to users’ performance.


Results
A stand-alone mHealth app, EuTalk™, is designed to support communication needs, provide highly accessible rehabilitation regimens, and automatically generate real-time outcome reports. People with communication disabilities are able to easily and intuitively generate their own sentences and say what they want to say with EuTalk™. This will create a better communication environment along with mHealth advantages for people with communication disabilities. EuTalk™ is considered as a hybrid approach that bridges language skills training and communication support. It provides training from single words, utterances, to scenarios hierarchically and monitor users’ performance.
Discussion
The framework of EuTalk™ ensures that users can easily use it with fewer barriers. Family members and caregivers will help users to easily adapt to the EuTalk™ app through the embedded training modules anytime and anywhere. After a short period of training, users will be able to use the mobile app to communicate with people in their community. Moreover, SLPs can monitor user’s performance and progress in real time, and deliver telerehabilitation services to these users, which may save patients’ time and money, as well as the resources of the healthcare system. The usability study will be conducted to examine whether the design of user interface and navigation path match the users’ thinking and acting. 
Conclusions
EuTalk™ is a mobile app designed to enhance communication skills and improve life participation for people with communication disabilities. It provides all-inclusive features (communication board, training, and report) and customized design to meet the ease of use functionality requirements needed by end users, as well as an affordable price with high accessibility. EuTalk™ provides the simplicity of a mobile app with the capability of a high-end dedicated device in AAC rehabilitation.  
Significance
The unique design of EuTalk™ not only provides functional advantages over available methods in terms of technology, but actually establishes a new treatment protocol for clinicians and clients. EuTalk™ provides users the opportunity not only to learn how to use the app by working on the embedded training sessions but also use the app to communicate with others in real life. The sophisticated real-time outcome report can boost users’ motivation during the typically long-term language rehabilitation process. SLPs can also use the detailed outcome report to improve their funding requests for health insurance with solid evidence of improvement.
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