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ABSTRACT 

 

Introduction: Paediatric Occupational Therapists (OT) are healthcare professionals 

who help children with needs to develop essential skills required to perform the 

purposeful activities of everyday life. Around 21,000 children are waiting for first time 

occupational therapy appointments in Ireland and these wait times have further 

worsened due to the COVID-19 pandemic. A survey shared on Facebook OT groups 

indicated the need to develop an interactive mobile health app to enable therapeutic 

interaction in a faster, safer, and effective manner and to empower service users by 

providing timely clinical information.  

 

Method: This project was completed in 4 phases: 

1. App development: An iterative design approach was used to develop Stellar 

app with input from 4 expert occupational therapists and technology experts. 

2. App refinement: To ensure robust design, issue free functioning and appealing 

and enjoyable user experience, a few fixes and refinements were completed. 

3. Usability testing: 20 OT students consented and completed 3 scenarios while 

navigating the app and provided real time feedback. They also completed a 

mHealth app usability questionnaire (MAUQ) 

4. Predicting the impact on waiting lists and healthcare costs: The researcher 

helped 4 volunteer practicing occupational therapists to generate current state 

and future state value stream maps for their services through semi structured 

interviews.  

  

Results: Verbal feedback and the scores of mHealth app usability questionnaire 

(MAUQ) following the usability testing of Stellar app indicate high ease of use and 

satisfaction, good system information arrangement and usefulness for both 

occupational therapists and service users. All 4 practicing OTs who participated in the 

semi structured interviews agreed that the use of the app will allow them to achieve 

the most important improvements in their respective services: ease of access, time 

efficiency, cost reduction, environmental sustainability, quality care and high staff 

morale. The 4 future state value stream maps developed indicate that the use of the 

app will reduce the wait times and cost of healthcare. 

 

Conclusion: The results of this 4-phase study indicate that Stellar, an interactive 

mobile health app provides simple user interface and ease of navigation for 

paediatric occupational therapists and their patients. Based on value stream 

mapping completed with 4 practicing occupational therapists, it is predicted that the 

use of Stellar app can save over Euros 3 million per year in cost of healthcare in 

Ireland and wait times can be kept low by improving patient flow once the historic waiting 

lists are cleared. 
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INTRODUCTION 

 

Paediatric Occupational Therapists are healthcare professionals who help children 

with different needs to develop skills to perform the purposeful activities that make up 

everyday life. As of November 2021, only 3098 occupational therapists are registered 

to practice in Ireland resulting in understaffed and under resourced public 

departments. 

 

In February 2021, 20,996 children were waiting for first time occupational therapy 

appointments, more than half of whom had been waiting more than a year and these 

wait times have further worsened due to the COVID-19 pandemic. According to the 

UN, such healthcare disruptions could reverse decades of improvements.  

 

Providing evaluative, consultative, preventative and therapeutic services via telehealth 

using information and communication technology has become a basic need for those 

who provide and receive health care during the COVID-19 pandemic. Also, as 

smartphone users have increased to over 6 billion in the world and the use of the 

internet is also increased, the range of opportunities to provide modern healthcare 

through mobile health (mHealth) and to empower patients in self-management.  

 

A simple Google search highlighted that paediatric occupational therapists have been 

using certain practice management websites such as Theraplatform and video 

conferencing platforms such as Attend Anywhere and Zoom to enable telehealth. It 

appeared that they only use mobile apps to promote and improve specific functional 

skills such as handwriting or visual perceptual skills.  

 

To understand the perspective of practicing paediatric occupational therapists in 

different countries around the world regarding the use of mobile health apps, a survey 

(Appendix A) was shared on Facebook OT groups. On analysing the first 40 responses 

the need for an app that enabled all aspects of telehealth on a safe platform as well 

as empowered families in self-management became apparent. 

 

Stellar, an interactive mobile health app was then developed using an iterative design 

approach with the aim to provide a one-stop solution for not only the Paediatric 

Occupational Therapists to schedule appointments, offer remote sessions safely and 

develop customized programs but also for the families of children with needs to access 

timely and affordable highest quality paediatric occupational therapy services and 

resources.  

 

4 expert occupational therapists were consulted throughout the development phase 

for idea generation. Experts from information technology were consulted for the 

system improvement suggestions. The app was reviewed and refined rigorously 

throughout.  
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It was then considered essential to establish its usability for its end users i.e. 

occupational therapists and patients. A sample of target end-users completed a set of 

instructions (Appendix D) to complete usability testing. Findings were used to inform 

further refinement of the app.  

 

Finally, this project was extended to assess the feasibility of such an app to tackle long 

waiting lists and reduce overall healthcare costs. A panel of practicing occupational 

therapists working at different grades were invited to participate in this part of the 

project from all over Ireland.  

 

Value stream mapping which is a Lean management tool used in healthcare to 

visualize, analyse, and improve all the steps in patient pathways was introduced to the 

participating OTs. The OTs provided data to develop their current state value stream 

maps. These current state value stream maps were then analysed at one to one semi 

structured interviews to develop future state value stream maps with a consideration 

of including the use of Stellar app to predict if this would have an impact on both the 

wait times and the cost to healthcare. 
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BACKGROUND RESEARCH 

 

“Digital health” generally refers to the use of technology in healthcare and it 

encompasses all and more of the following: e-health, mobile health, telehealth, 

wearable health devices, personalized medicine, and applications. Over the past few 

decades, technology has been successfully introduced in the healthcare industry not 

just to improve the health outcomes for patients but also to enhance, improvise and 

simplify delivery of health care.  

 

Telehealth is defined as the application of evaluative, consultative, preventative, and 

therapeutic services delivered through information and communication technology´  

Mobile health or mHealth is the component of e-health that involves the use of a mobile 

phone’s functionalities and applications in health practices using mobile devices, such 

as mobile phones, patient monitoring devices, personal digital assistants (PDAs), and 

other wireless devices 

 

According to ESRI Survey and Statistical Report, June 2021 telemedicine has 

increased from 14 per cent of consultations pre-COVID-19 to over 40 per cent during 

the pandemic in NHS England. Similar data is expected for Ireland but is not currently 

documented.  

 

For the Irish Health system, one of the biggest concerns even pre-COVID-19 has been 

access for patients. While the budget and workforce within the health service has 

consistently increased, there has been an increase in waiting lists and waiting times 

in all sectors. The eHealth strategy for Ireland recognises that introduction of ehealth 

will ensure that the right health information is provided to the right person at the right 

place and time in a secure, electronic, accessible and meaningful format for the 

purpose of optimising the quality and efficiency of healthcare delivery.  

 

A survey report by Royal College of Occupational Therapists, UK in July 2020 

highlights that more than half of the patients were receiving remote therapy via 

telephone consultations and online/video consultations. Among these, 29.6% reported 

being directed towards online resources and 25.4% had received leaflets.  

 

A scoping review on use of telehealth in paediatric occupational therapy completed by 

Onal et al in July 2021, listed a number of technologies including video conferencing, 

interactive or web-based game methods, using websites, using Augmentative and 

Alternative Communication system, webcam-based software, ASSIST and Video 

Modelling Imitation Training. Onal et al concluded that use of telehealth by 

occupational therapists to evaluate and monitor children and their families will help 

keep costs down, save money and reduce the time or need to travel making the 

services more accessible to all children.  
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Many other healthcare disciplines have successfully used mobile health (mHealth) 

apps to perform tasks in areas such as wellness management, behaviour change, 

health data collection, disease management, self-diagnosis, and rehabilitation as well 

as to act as an electronic patient portal and medication reminder. A number of research 

studies have been performed on mHealth apps, and the results have indicated that 

well-designed mHealth apps can empower patients, improve medication adherence, 

and reduce the cost of health care.  
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AIMS AND OBJECTIVES 
 

 

1. To develop an android version of an interactive mobile health app for 
paediatric occupational therapists and their patients. 
 

2. To redesign and refine the app following feedback from occupational therapy 
experts to ensure a simple and usable user interface and ease of navigation. 
 

3. To complete extensive user testing with both end-users (OTs and simulated 
patients) and to collect and analyse data. 
 

4. To create current state and future state Value Stream Maps with practicing 
Irish Occupational Therapists to predict the overall impact of the use of the 
app on waiting lists and cost to healthcare. 
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HYPOTHESES 
 

H1 Stellar app is an interactive mobile health app that enables occupational 
therapists to interact with their patients in a faster, safer, and effective manner.  
 

H2 Families of children (Simulated) will feel empowered in using the Stellar app 
as it provides them with timely clinical information, connects them with occupational 
therapists, and allows them to complete individualised programs at home. 
 

H3 Waiting times to access paediatric occupational therapy services in Ireland 
will be reduced with the introduction of the Stellar app.  
 

H4 The overall cost to the health service can be reduced significantly with the 
introduction of the Stellar app. 
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METHODOLOGY 

 

The project was designed in 4 phases: 

 

1. Android Mobile App Prototype Development 

2. App refinement 

3. User Testing-Both end-users (OTs and simulated patients) will test the app 

and provide feedback and complete MAUQ (mHealth App Usability 

Questionnaire) 

4. Predicting the overall impact of the use of the app on waiting lists by creating 

current state and future state Value Stream Maps 

 

 
Figure 1: 4 Phase Study Design 

 

PHASE 1: MOBILE APP DEVELOPMENT 

 

Stellar, an android mobile app prototype was developed in the first phase of a four-

phased project. Mobile apps in general offer several benefits such as mobile phones’ 

ubiquitous presence, being more accessible to even those with lower literacy, offering 

more personalisation and direct and constant communication, more efficient ways of 

interaction through camera, contact list, GPS etc, increased security, improved 

productivity and reduced cost. 
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An iterative design approach was used as it is cyclic and allows continuous 

improvement over time. 

 

 
Figure 2 Iterative Testing Design Approach 

Stages in Mobile app development: 

 

Table 1 Stages in Mobile App Development 

STAGES OBJECTIVES APPROACH 

Application Planning  brainstorm possible screens and features. 

 layout the functionality of each screen for a 
starting point for coding the app. 

 Check if the product will solve the problems 
of the customers? 

Wireframing 

Name and Logo 

 

Application needs  Understanding user needs 

 

SurveyMonkey 

Reviewing other platforms 

Application Design 
and sociability 

 Interface design 

 

Identifying user’s desirability 

Analysing non-functional 
requirements 

Application 
Development 

 Implementation and preparation Selection of development 
platform 

Application Security 
and privacy 

 Security and privacy threats Disclaimers and Terms and 
conditions clearly specified. 

Hosting a database 

 

 

1. Application Planning 

 

Wireframing: Main objectives of wireframing: 
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 To brainstorm possible screens and features. 

 To layout the functionality of each screen for a starting point for coding 

the app. 

 To check if the product will solve the problems of the customers? 

 
Figure 3 Wireframe of App 

 

Name and Logo 

 

Stellar aims to maximise every child’s potential, no matter where they live, by 

providing timely and affordable paediatric occupational therapy. The word 

“Stellar” means outstanding and reaching one’s potential.  

 

The logo of Stellar was created on Be Funky Logo Creator, an online platform 

to create logos. After various rounds of designing and redesigning the following 

logo was finalized as it was felt that it best reflects Stellar’s mission. 

 

 
Figure 4 Stellar Logo 

 

 

2. Application needs: 
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After initial brainstorming, discussions with 4 experienced OTs and using the 

results of the survey (Appendix A) completed by 40 OTs, the below features 

were finalised. 

 

 
Figure 5 OT Functionalities 

 

 
Figure 6 Service User Functionalities 

 

3. Application Design and Sociability 

  

An effort was made to keep the interface consistent and simple with strategic 

use of colour and typography. Contemporary users learn the use of applications 

very fast and therefore, globally recognizable, and culturally sensitive text and 

graphics were used.  
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Frontend Design (user interface): 

The application design was selected to present easy access and navigation, 

making users feel comfortable by providing fast-loading content and intuitive 

buttons, dialog boxes, and notifications without any tutorial or additional help.   

 

Navigation: Three main types of navigation were used in the design of Stellar: 

bottom navigation bar, sidebar navigation menu (drawer menu) and reverse 

navigation.  

 

 

1. Bottom Navigation Bar which is, possibly the most common style of 

navigation in mobile applications, enables the user to switch between all 

the key features of an app from one screen. Tabs are very flexible and 

make the app user-friendly.  

 
Figure 7 Bottom Bar Navigation 

2. Sidebar Navigation Menu- Sidebars not only help save screen space but 

also increase ease of navigation for more complicated mobile 

applications like Stellar.  
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Figure 8 Sidebar 

 

3. Reverse navigation refers to moving backwards through screens. In 

Stellar, reverse navigation is used in some of the following ways. 

 

(a)  (b)  (c)  
Figure 9 Reverse Navigation 

     

Alerts, Prompts, and Notifications: Several prompts and alerts were used to 

enforce requirements for data entry by users of the app. Several prompts were 

also added to adequately acknowledge and provide information to let the user 

know the progress of their action. 
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Figure 10 Alerts, Prompts and Notifications 

Backend design: 
Storage: One of the roles of the backend is to store all user information. A cloud-

based, real-time database and storage system using Google’s Firebase was 

deployed to store the OTs profiles information and information on their patients. 

One of the main reasons for using firebase was simply because MIT app 

inventor only allows for this platform. HIPAA and GDPR compliant database will 

be used in the future before market launch.  

 

 
Figure 11 Firebase 
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In the current version of Stellar, media files are saved to the phone’s internal 

storage (locally) for convenient retrieval using a component in the MIT app 

inventor called the Tiny DB. The “chats” in the interactive session screen are 

saved in a cloud-based database.  

 

Conditionals are a way for the application to make decisions based on “if” 

statements. Conditionals have been used across Stellar: 

➔ To ensure that the required data is inputted. 

➔ To link different screens of the app.  

 

Loops are a programming element that repeat a portion of code a set number 

of times until the desired process is complete. Loops were used in Stellar to 

complete the same commands for every item in a list. E.g., for each patient 

(item) in the patients list in the therapy space. 

 

APIs (Application programming interfaces) simplify software development and 

innovation by enabling applications to exchange data and functionality easily 

and securely. APIs are used throughout Stellar to increase functionality. These 

are some of the ways APIs have been used. 

 

➔ Google maps for “Find OTs”. 

➔ Sharing media files via WhatsApp and Email. 

 

Extensions: The following extensions were used 

 

➔ “AI2 extension Sidebar component” for the sidebar navigation menu. 

➔ A “QR code creator” extension was used to create the unique QR code 

to access the private sessions. 

➔ The “Taifun Tools” which is a collection of several tools including the 

“check if an email address is valid” extension was very helpful and used 

on several screens. 

➔ “Taifun Screenshot” was used to take a screenshot of programs the OT 

created in order to save it as a jpg file. 

 

4. Application Development: 

 

MIT app inventor 2 was used to create this app. It is a web based platform 

where applications can be created by dragging and dropping components into 

a design view and using a visual blocks language to program application 

behavior.  

 

Since the researcher was coding for the first time, MIT app inventor 2 was 

selected as it is free and no previous knowledge of coding is required. It offers 
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a gallery with example projects and many tutorials to learn how to use it. 

Realtime testing is also possible during development. The developer was aware 

that currently only android versions can be developed as the project only aimed 

to develop a prototype. 

 

5. Application security and privacy 

 

Throughout the development of the app, data protection and safety of the users 

were paramount. The following steps were taken to ensure that Stellar is as 

safe as possible for its users. 

➔ Users are required to input their country’s professional registration 

number to create an OT account on the application. 

➔ Terms and conditions are clearly shown and users are required to agree 

to these terms before creating an account 

➔ After the OT inputs any sensitive patient information into the app, a 

disclaimer is shown outlining the arrangement for which the data is 

collected. Contact information is also provided. 
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Figure 12 Application Security and Privacy 

 

PHASE 2: APP REFINEMENT 

  

These were some of the main app fixes and improvements: 

➔ Addition of a “Feedback & Queries” button on the sidebar navigation menu. 

➔ Various bugs including sharing programs were fixed to ensure all functionalities 

are working. 

➔ Complete redesign of the ‘Create Programs’ screen. 

➔ Push notifications was implemented for appointment reminders. 

➔ The resources list on the app was populated 

➔ The look of the buttons was improved. 

➔ The app scheme was originally classic and was now changed to device default 

to improve the overall look and compatibility. 

 

Feedback & Queries button: A feedback button allows customers to give instant 

feedback when they encounter a problem or have an idea. 

 

Reasons the feedback button was added to: 

➔ Help fix bugs and mistakes 

➔ Spot usability problems 

➔ identify growth opportunities. 

The feedback button was included in the sidebar of Stellar.                                                      
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Bugs: Bugs were fixed to allow sharing of programs  

 

Create Programs Screen 

The original design deficits: 

➔ Was cumbersome as users had to go through a series of screens before 

creating a program. 

➔ The options for adding an illustration were limited to only those on the app. 

➔ Overall look needed improvement. 

 

The new design: 

➔ Creating programs was made simple using a step by step process where the 

user fills in each section of the program: title, description, repetition, and 

duration.  

➔ Users have the option to choose an illustration from their device, images from 

Stellar, or draw an illustration themselves. 

➔ Programs can be saved in a folder on the app and shared using third-party 

apps. 

 

 

 

                                        

                           

                                   Before                                          After 

Figure 13 Implementation of Feedback Button 
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Figure 14 Before and After of Create Programs (1) 

                                      Before                                           After 

                                     
Figure 15 Before and After of Create Programs (2) 

   

Push notifications: were added for appointment reminders. 
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Figure 16 Implementation of Push Notifications 

Resources Section: was populated 

 

                                           Before                                           After 

                                            
Figure 17 Before and After of Resources Section 

 

The Look of the Buttons: was improved 



28 
Saanvi Kaushik 
 

The original design: 

➔ Too small 

➔ Only text, icons could be implemented. 

➔ Inconsistent 

 

The new design: 

➔ The button navigation bar buttons were made “transparent”. 

➔ More icons were used (material icons) 

➔ Enlarged 

➔ Consistent colour scheme. 

 

                                     Before                                                             After 

                                                 
Figure 18 Before and After of Home Screen Bottom Bar Navigation 
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                                   Before                                                   After      

                                   
Figure 19 Before and After of Add Files Buttons 

                                   Before                                                    After 

                                      
Figure 20 Before and After of Therapy space (Buttons Enlarged) 



30 
Saanvi Kaushik 
 

                             Before                                                         After 

                                     
Figure 21 Before and After of Create Account Screen (Consistent Colour Scheme) 

The App Scheme: was changed from “classic” to “device default”. One of the main 

changes was the look of the notifications and alerts. 

                              Before                                                            After 

                                   
Figure 22 Before and After of the look of Notifications and Alerts 
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PHASE 3: USABILITY TESTING 

 

Usability is defined as the effectiveness, efficiency, and satisfaction with which users 

achieve specified goals in a specific context of use. To ascertain successful 

development and adoption of the new interactive mobile health application, it is 

essential to establish its usability. 

 

1. Purpose, goals and objectives of the test 

 To determine design inconsistencies and usability problem areas 

within the user interface and content areas.  

 Use the application under controlled test conditions with 

representative users. Data will be used to assess whether usability 

goals regarding an effective, efficient, and well-received user 

interface have been achieved. 

 Establish baseline user performance and user-satisfaction levels of 

the user interface for future usability evaluations. 

 To understand whether the app is the best possible solution for 

paediatric occupational therapists. 

 

2. Participant characteristics 

Setting, access and recruitment: 

The testing took place in Occupational Therapy Department, University College 

Cork on Tuesday the 16th of November, 2021. The total process took 2 hours. 

 

Sample Size: While a large chunk of literature points towards a requirement of 

5 users for a valid usability study, Faulkner in 2003 found in his study that 20 

users can help identify 98.4% of problems and 30 users can help identify 90% 

of usability problems. Real patients were not recruited as ethics were not 

obtained for this study due to time constraints. Research (Lame and Dixon-

Woods, 2020) has supported the use of simulation in clinical research.  

Therefore, a group of 25 participants (Second year OT Class) were selected for 

the purpose of this study.  

 

Sampling Method: Convenience sampling- Local Occupational Therapy college 

was contacted to invite participants for this part of the research study. This 

method was identified as being most prompt, uncomplicated, economical, 

approachable, and achievable. All second year students participated in the 

study. 

 

Inclusion criteria: Minimal inclusion criteria was applied. 

 Participants should not have attended Paediatric Occupational Therapy 

in the past. 

 The participants needed to own an Android mobile device. 
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3. Method (test design) 

 

Written informed consent: 

The participants completed an informed consent (Appendix B) on Google forms 

to acknowledge that participation is voluntary, that participation can cease at 

any time, and that the session will be videotaped but their privacy and 

identification will be safeguarded. 

 

Procedure:  

The researcher gave a poster regarding the project (Appendix F) delivered a 

presentation (Appendix G) to the participants to brief them on the project and 

the functioning of the mobile application. 

 

The current version of Stellar is only compatible with android phones. Based on 

the availability of Android phones, the participants were divided into 5 groups 

of 4 and 1 group of 5 participants. Next, they were encouraged to assign roles 

to group members e.g., one person reads the tasks etc. to keep everyone 

involved. 

 

Task list 

The groups were provided a clear instruction sheet (Appendix D) stepping out 

the process for the day. 

The participants had to download the APK file using the QR code to install the 

app on their mobile devices. They also downloaded a screen recorder software 

on their phones like AZ Screen and Super Recorder. They were then asked to 

complete 3 scenarios:  

 Using the app as a simulated parent of the patient. 

 Using the app as a Paediatric OT 

 Testing the “session screen” or the interactive section using the same 

code as the other groups. 
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Figure 23 Usability Testing Instruction Sheet 

4. Data to be collected and evaluation measures: 

Participants were instructed to record three videos on the screen recorder app, 

one for each scenario and then submit to the researcher. They were 

encouraged to “think aloud” so that a verbal record exists of their interaction 

with the application. As well as their discussions with their group e.g., which 

button do we press now or feedback. After all task scenarios were attempted, 

the participants completed the MAUQ (mHealth App Usability Questionnaire). 

The MAUQ has been modified slightly (Appendix C). There are 5 sections to 

the questionnaire: basic information, feedback on overall use of the app, 

feedback on the app as a simulated patient and feedback on the app as an OT 

and general feedback which consisted of long answer questions. 

 

PHASE 4: PREDICTING THE IMPACT OF THE USE OF THE MOBILE 

APP ON WAITING LISTS AND HEALTHCARE COSTS 

 

1. Purpose, goals and objectives of the test 

 Predict the overall impact of the use of the interactive mobile health app 

on paediatric occupational therapy waiting lists. 
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 Predict the overall impact of the use of the interactive mobile health app 

on the cost of healthcare. 

 Identify any other benefits the app may have on the process steps in a 

paediatric occupational therapy department. 

 

2. Participant characteristics 

 

Setting, access and recruitment: The Primary Care Occupational Therapy 

Managers and their teams across Ireland were invited to volunteer participation 

in this part of the study. 

Sampling Method: Volunteer sampling. 

Inclusion Criteria: The participants were required to be currently practicing in 

the Irish health system. 

 

3. Method (test design) 

 

Written informed consent: 

The participants completed an informed consent on Google forms (Appendix 

E) to acknowledge that participation is voluntary, that participation can cease 

at any time, and that the session will be videotaped. 

 

Procedure:  

 All participants were provided with the link for the website detailing the 

development of Stellar app and its functioning.  

 The volunteers then participated in a workshop (Appendix H) on Zoom 

with the researcher to understand Value Stream mapping and its use in 

healthcare.  

 The volunteers completed a questionnaire on Google forms (Appendix 

E) so that the researcher could develop a current state value stream map 

for their service. 

 A follow up Zoom call was then arranged with each of the volunteers to 

validate the content of the current state value stream map that was 

created and also to complete a semi structured interview (Appendix I) 

that will inform the content for the future state value stream map.  

 The future stream value stream maps were created by the researcher 

and sent to the volunteers for their validation. 

 

4. Data to be collected and evaluation measures: 

The analysis of the current state and future state value stream maps will provide 

information on any wait time improvement and cost reduction.  

Semi structured interviews completed with the volunteering occupational 

therapists will be analysed to understand their requirements for process 

improvement.  
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Figure 24 Scientific Figure on ResearchGate. Available from: 

https://www.researchgate.net/figure/An-illustration-of-Braun-and-Clarkes-thematic-analysis-

approach-for-developing-themes_fig2_340827002 [accessed 3 Dec, 2021] 
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RESULTS 

 

APP DEVELOPMENT AND REFINEMENT: The results of the Survey (Appendix A) 

responses of 40 Occupational therapists who responded via Facebook groups 

indicated that 38 out of 40 respondents were either neutral or positive about the idea 

of an app to provide telehealth and over 80% respondents wanted to use such an app.  

 
Figure 25 What is your First Reaction to this Idea for an App? 
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Figure 26 How Likely are you to use an App that would Allow you to Offer Remote Sessions? 

 

The respondents rated the services they needed on the app in the following order: 

1. Develop patient programs (69.23%) 

2. Share patient programs with your patient and give feedback (61.54%) 

3. Schedule appointments (58.97%) 

4. Deliver remote appointments (56.41%) 

5. Maintain patient records (51.28%) 

6. Create a community to share ideas (33.33%) 

7. Search tips and strategies (30.77%) 
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Figure 27 What are the Services that you would most like to Include in this New App? 

The respondents rated maintaining patient records on the app low because they 

reported GDPR and HIPAA compliance as a concern. Security and privacy was 

therefore considered a high priority throughout the development. 

Up to half of the respondents reported that less than 20 % of their patients were 

receiving face-to-face appointments. 
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Figure 28 During COVID-19, What Percentage of your Appointments could you See Face-to-face? 

4 experienced OTs who provided input for the development of the app content 

identified similar main themes: 

1. Usable for Occupational Therapists throughout the occupational therapy 

process of referral-scheduling-assessment-care planning-intervention-review-

discharge. 

2. Ease of access for patients and families including tips and strategies to enable 

self-management and how to reach occupational therapists. 

3. Improve efficiency throughout by improving connectivity and communication. 
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Figure 29 Thematic Analysis-App Content 

The technology experts consulted emphasized: 

1. Wider usability and accessibility of the app. 

2. Ability to receive feedback from its users for regular updates.  

 

USABILITY TESTING 

Sample Population: 

A total of twenty-five Occupational therapy students were present during the testing. 

However, only twenty participants returned the questionnaires. Also, one participant 

did not complete the information section which consisted of basic information including 

gender, age, and phone usage-related questions. 90% of the participants were 

females. While 84.2% were 18-21 years old, there was one in the age range 21-25 

years, 1 between 30-35 years old and one 40-45 years old. Regarding the participants’ 

mobile use, everyone owned a mobile device but only 20% owned an Android mobile 

device. 73.7% participants owned a mobile device for 5-10 years, 5.3% owned it for a 

year and half of the remaining owned one for more than 10 years and the other half 

owned one for 2-5 years. Most participants (36.8%) spent 4-5 hours every day on their 

mobile device while 21.1% spent 5-6 hours. 45% used 5-10 apps during the week, 

30% used 10-15 apps and 25% used less than 5 apps during the week. 

 

Highest scores on the MAUQ (Appendix C) were generally given by those who owned 

a mobile device for 5- 10 years and used it for 5-6 hours in a day. 

                        
Table 2 Usability Testing Sample Population 

Variable  

 

 

16-18 0 

18-21 16 
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Age in years 

21-25 1 

25-30 0 

30-35 1 

35-40 0 

40-45 1 

45-50 0 

 

 

Gender 

Female 17 

Male 2 

Other 0 

 

 

 

Years of Owning a Mobile Device 

0-1 years 1 

1-2 years 0 

2-5 years 2 

5-10 years 14 

10+ years 2 

 

 

 

Hours Spent on Mobile Device Daily 

1-2 hours 1 

2-3 hours 2 

3-4 hours 2 

5-6 hours 4 

6-7 hours 3 

7+ hours 0 

 

 

 

 

Number of Apps used per week 

0-5 5 

5-10 9 

10-15 6 

15-20 0 

20-25 0 

25+ 0 
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Figure 30 Ease of Use v/s Years of Owning a Mobile Device 
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Figure 31 System information Arrangement v/s Hours Spent on Mobile Device per Day 
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Figure 32 System Information Arrangement v/s Years of Owning a Mobile Device 
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Figure 33 Ease of Use and Satisfaction v/s Hours spent on a Mobile Device per Day 
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The scores on the mHealth app Usability Questionnaire (MAUQ) are divided into Ease 

of use and satisfaction, System Information Arrangement and Usefulness for 

Occupational Therapists and Patients. 

 

 

 
Figure 34 MAUQ (mHealth App Usability Questionnaire) Responses 

On analyzing the verbal feedback received from the participants while navigating the 

app, several positive comments were recorded regarding the usability of the Stellar 

app. Overall, participants liked the layout and scheme of the app. For example, one 

group commented “the information flows so well.” Almost all participants liked that the 

app provided opportunities for both the service users and service providers and that 

they were easy and accessible. One group said, “it is very simple for anyone using it.” 

Participants reported the app was interactive and engaging. For example, one group 

mentioned, “it is quite fun to use it”. Participants also mentioned liking some of the 

additional features of the app, such as being able to find OTs near them, however 

participants felt confused as there were no OTs currently registered on the app at this 

time.  
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Figure 35 MAUQ Question-What did you like about the app? 

 
Figure 36 MAUQ Question-Any other comments for the researcher 

The layout colour and design. 
How easy it is to use 
How all your client’s info was easy to access and easy to set up a remote 

meeting. Also liked how patients could see what OTs are close to them 
icons are daily identifiable 
Very clear. Easy to navigate 
The layout 
Everything was clear and easy to use 
Easy to use 
Very easy to understand and use 
Great idea I loved the patient info 
how easy it was to use and how accessible the information was 
Very accessible and engaging. Information is stored neatly and relevantly. 
User friendly and huge potential in providing effective practice. 
The resource available for clients 
That everything was all in one place 
Patient information is easily accessible and clearly laid out. 
It seems really convenient and I loved the resources for parents 

The Idea 

Would be beneficial as an OT in managing clients 

Very efficient and easy to use 

Very effective app that will be very beneficial for OT practice 
It’s a very helpful app that’s easy to use 
This app is really helpful for all users 
Well done :) 
Excellent idea. Will benefit therapists massively. 
It's a wonderful idea and is in keeping with a move towards a more technological 

future 
A very good app, with everything you would need for paediatric services 
This app is a brilliant idea, it's has fantastic potential. I hope to see this in use in 

the future as an OT. Well done and good luck. 
I think that especially for families it is so helpful. It can provide information to 

them out of hours but it also makes contact more organised for OTs. We'll done! 
Accessibility needs improvement. Interface not the easiest to use 
Congrats 
It was excellent 
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Figure 37 MAUQ Question-What aspects of the app would you like to improve? 

Most participants reported difficulties with the internet connection and therefore 

recommended more functions to be available offline. Only 20% of the participants were 

Android phone owners. Since this version of Stellar is only compatible with Android 

phones, a few participants reported a need for developing iPhone and desktop 

compatible versions. One participant would have liked bigger buttons while another 

would have preferred a more organized menu. There were some comments made 

regarding the method of collecting patient information such as more options for child 

difficulties. However, since this version of the app was only a demonstration of how 

information can be collected, it did not go into the finer details of the same. The 

services can have their specific referral information collection methods on the app to 

resolve this. Overall, the participants’ feedback highlighted that the app would need 

some fine tuning before the market launch to ensure that it caters to the needs of a 

wider OT and service user community. 

 

PREDICTING IMPACT ON WAITING LISTS AND COST OF HEALTHCARE:  

 

Sample Population: 2 Occupational therapy managers, 2 seniors and 2 staff grades 

volunteered. However, the 2 seniors could not participate in all steps of this study. 

 

 

Better Wi-Fi so messages will send effectively 
That Apple users can use the app 
size of buttons could be bigger 
Available for apple phones 
The method of the downloading 
Feedback option for clients 
More stable Internet 
More programmes 
Compatibility with iPhone/laptops. More choices in drop down lists for 

accessing services. 
Graphics etc. Could be made more consistent to improve navigation 
I think the graphics could improve a little and the organisation in the menu 

could be better laid out but otherwise it's on the right track 
More options for how a child may present or an open box where we could input 

information 
Better range of difficulties for child to have 
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Table 3 Predicting Impact on Waiting lists and Healthcare Costs-Sample Population 

 
OT 1 OT 2 OT 3 OT 4 

Gender Female Female Female Female 

Qualification M.O. T B. Sc B. Sc B. Sc 

Years of 
Experience  

20-25 years 10-15 years 1-2 years 30+ years 

Job Title Occupational 
Therapy Manager 

Occupational 
Therapist 

Occupational 
Therapist 

Occupational 
Therapy Manager 

Base County Donegal Cork North Cork West Cork 

 

The guidelines of thematic analysis (Braun and Clarke 2006) were used to identify 

themes emerging from the semi structured interviews completed with the 4 practicing 

Occupational therapists. 

 

Analyzing the data highlights that the occupational therapists are looking for the 

following main improvements in their processes to deliver faster, safer, and effective 

service. 

1. Ease of access 

2. Time efficiency 

3. Cost reduction 

4. Environmental sustainability 

5. Quality care 

6. High staff morale 

 

In achieving the above improvements, all the volunteering occupational therapists 

agreed that the use of the mobile app Stellar will help.  

 
Figure 38 Thematic Analysis: Improvements in Process Flow 
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The 4 OTs completed their current state and future state Value Stream Maps 

(Appendices J.1-J.8). It was interesting to note that all participating OTs mentioned 

that the longest wait times were historical and not related to demand and capacity 

issues.  

 

 
Figure 39 OT 1 Future State Value Stream Map 

 

 
Figure 40 Current Wait times v/s Future Wait Times 

The cost in the current processes in all 4 services was calculated using the staff hours 

needed for non-value added tasks as these will be reduced when service efficiency 

improves.  
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Figure 41 Current v/s Future State Costs of non value added tasks 

 

Using the information provided by the 4 OTs, and using health metrics (around 

21,600 OT referrals per year), it is estimated that healthcare cost in Ireland can be 

reduced by over Euros 3 millions per year with the use of Stellar app.  
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DISCUSSION 

 

There are limited studies in the literature that have demonstrated the use of telehealth 

in paediatric occupational therapy. But the few that have been conducted so far 

recommend the use of telehealth by occupational therapists to evaluate and monitor 

children and their families while keeping costs down, saving money and reducing the 

time needed to travel. The results achieved in the survey completed as part of this 

study i.e. face to face appointments reducing dramatically during COVID-19 pandemic 

are similar to others reported in the literature. Also 38 out of 40 respondents were 

either neutral or positive about the idea of an app that they could use. It was, therefore, 

timely to develop an app that was specifically targeted towards remote functioning of 

the occupational therapists and to help their patients with self-management. 

  

The use of the iterative design process is supported in ehealth development research 

(Maramba et al) and it ensured robust design, issue free functioning and appealing 

and enjoyable user experience in this project. Initial content of the app was developed 

with the input from 4 experts in the field who also provided input for initial redesign and 

refinement including making the user interface easier to navigate, adding important 

sections to the app and selecting the colour scheme. 

 

Support and advice from technology experts from MTU early in the project ensured 

that the mobile application developed was well designed and implemented. 

Before the usability testing study, a complete review of the app highlighted the need 

for following essential refinements. 

 Addition of a “Feedback & Queries” button on the sidebar navigation menu. 

 Complete redesign of the ‘Create Programs’ screen. 

 Fixing errors and issues and ensuring all functionalities are working e.g., 

sharing programs, notifications, and reminders. 

 The buttons were made larger. 

 The app scheme was originally ‘classic’ and was now changed to ‘device 

default’ to improve the overall look and compatibility. 

  

The results of the usability testing completed to validate the performance of these 

design decisions clearly indicate that overall, all respondents found the app easy to 

use, clear and engaging. Research supports that the above users’ perceptions indicate 

positive users’ intention to use the newly developed mobile application. Respondents 

also found it helpful to have all the content on the one mobile application as they 

related the same to efficiency of the occupational therapists and convenience for the 

service users. 

 

This version of the app is only compatible with Android devices and the respondents 

had to download the APK file using the QR code to install the app on their mobile 
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devices. The internet available in the testing location was also unstable. Due to the 

above, the respondents required guidance and support for installation. 

 

The scenarios were completed without any difficulty by the participants, and they also 

found it easy to move from one step to the next. Other studies have used the System 

Usability Scale (SUS) and Post-Study System Usability Questionnaire (PSSUQ). 

However, the SUS and PSSUQ were not designed to evaluate the usability of mHealth 

apps. Self-written questionnaires are also commonly used for evaluation of mHealth 

app usability but they have not been validated. The mHealth App Usability 

Questionnaire (MAUQ) (Appendix C) was used as it is a highly reliable and valid tool 

that has been specifically designed to evaluate the usability of mobile health apps and 

one of its versions is specific for interactive mobile health apps. The mean scores on 

the 3 subscales were found to be very high in this study indicating good user feedback 

overall.  

 

Nowak et al (2017) and Marin Garcia et al (2021) identified application of Value stream 

mapping (VSM) in healthcare as a potent tool to reduce waiting times and to improve 

patient flow and efficiency. It was, therefore, used as a method to visualize, analyse 

and improve all the steps in the volunteering OTs’ practices.  

 

The main improvements identified by the participating OTs were related to 

DOWNTIME (Defects, Over-production, Waiting, Non-utilised talent, Transportation, 

Inventory, Motion and Extra-processing) which is similar to the existing research as 

identified in the scoping review completed by Marin Garcia et al (2021). OT 2 remarked 

“I think you have done a great job, this was a big missing link.” “I think you could do 

so much on the app that there will be no time wasted in admin jobs or moving 

documentation from place to place.”  
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Figure 42 Improving DOWNTIME with the use of the app. 

Marin Garcia et al (2021) also recommended that while the current available research 

did not relate the improvement indicators to the areas of sustainability, it was important 

to consider the same. Interestingly, this was one of the themes that emerged in the 

analysis of semi structured interviews completed as part of this study. As OT 3 said 

that “There is no paper which is great for the environment”. “There is no 

documentation...Oh my Gosh!”  

 

While the scoping review highlighted only 2% application of VSM in primary care, this 

area remains to be one with the longest waiting lists. OT 1 commented “It’s about time 

we start using such amazing technology”. “Noone should be waiting so long for a 

primary care service when there are ways to deliver services remotely”.  

  

Like our study, Mohd. Hussin et al (2020) used value stream mapping to establish the 

feasibility of internet of things (IOT) in healthcare (government hospitals specifically). 

However, no other study was found that measured the impact of use of a mobile 

healthcare application when improving processes using value stream mapping. 

 

In a systematic review completed by Nowak et al (2017), most of the studies reportedly 

potentially missed important variables (e.g., costs, patient satisfaction, success of 

implementation and willingness to change). An attempt has therefore been made in 

the current study to calculate the cost implications.  
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All 4 OTs agreed that the use of Stellar app will help to keep waiting times down once 

the issue of historic/legacy waiting lists is resolved. OT 3 commented “It nearly cuts 

out the three years because you are getting the service from that” “I really want to start 

using this app.” OT4 mentioned “The challenge is reducing the legacy waiting list”. “If 

we were to start fresh today with these new technologies, we will have no issues”. 

  

All OTs agreed that they will be able to spend their time completing value added 

activities such as assessment, care planning and actual interventions with the 

introduction of the app. All non value added activities such as opening and databasing 

referrals, waiting list management, posting appointments, typing and posting reports 

and letters will be reduced. The OTs found this rewarding and identified same as 

critical to maintaining high staff morale. They identified Stellar app as a ‘work cell’ 

which is defined as a logical and strategic arrangement of resources in the Lean 

terminology. The overall improvement in processes will help to reduce healthcare 

costs in the range of over Euros three millions. Interestingly, the OTs also related the 

use of the app to environmental sustainability. 
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CONCLUSION 

 

A survey completed by paediatric occupational therapists highlights a clear need for a 

mobile health app to enable them to deliver remote telehealth and for their patients to 

access timely clinical information and be able to self-manage.  

 

Stellar is an interactive mobile health app that is created using an iterative design 

process as part of this project. The results of the usability testing indicate the 

willingness by occupational therapists to use it. It is also clear that it is perceived as 

easy to use, clear and well flowing. The responses received from simulated parent 

scenario demonstrate that Stellar is potentially successful in providing the families with 

timely clinical information, connects them with occupational therapists, and allows 

them to complete individualised programs at home. 

 

The information gained from semi-structured interviews and current and future state 

value stream maps created with 4 occupational therapists highlights promising 

outcomes that can be achieved with the use of the app such as improved access for 

patients reducing wait times; reduction in healthcare costs of more than Euros 3 million 

per year in Ireland; increased staff morale, improved quality of care and environmental 

sustainability.   
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LIMITATIONS 

 

 It was impossible to incorporate all the suggestions provided by the experts due 

to the selected app development platform. 

 Convenience sampling was used in the usability testing study and real patients 

were not used due to Ethics issues. 

 The participants in the usability study were OT students. As the study was 

conducted in college, they may have perceived it as being part of their 

assessment and the responses may be biased. 

 The interactive session scenario was tested by the participants in the same 

room and due to GDPR concerns, the participants could not share content to 

test that part of the process. 

 The impact on healthcare costs and waiting lists is only predictive. 
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RECOMMENDATIONS 

 

 

 Stellar app should be migrated to Java script to develop a version that is usable 

on a number of platforms including iOS and laptop. 

 Further refinement of the app will include addition of other functions highlighted 

by the participants in this project such as referrals completed on the app or 

through a linked website, addition of templates for reports and letters, automatic 

discharge and automatic signposting to relevant resources. 

 Only OTs working in public service participated in this study. Further addition 

of billing will make it usable by the privately practicing OTs. 

 The current sample size was quite small in both the usability testing and value 

prediction studies. Larger sample sizes will improve validity of the results. 

 This study was completed with simulated patients. Ethics should be sought for 

testing it with real patient populations. 

 The current version was developed specifically for paediatric occupational 

therapists and their patients. However, the design and layout can be used to 

develop specific materials for other health care professionals especially other 

therapy disciplines and different patient populations. 

 This study only predicts the impact on healthcare costs and waiting lists. A long 

term study with the use of the app will actually establish whether this is the 

case. 

 This project has highlighted how important it is for occupational therapists to 

add value to service provision. A longer term study with patients and therapists 

will identify the value added functions that the app will enable them to 

accomplish. 

 Currently the app hosts web-based resources, but in the future the OTs 

registered on the app will be able to develop and host their own resources. 
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APPENDIX B 

Informed Consent Forms 
Sections 1-9 describe the research and Section 10 is designed to get Consent 

 
 

* Required 
 

 

 
 

 

 

 
 

Purpose 

of the 

Research 

The purpose of this project is to provide an interactive mobile health app to Paediatric OTs enabling 

therapeutic interaction in a faster, safer and effective manner. It also aims to empower families of 

children by providing them with timely clinical information and allowing them to complete 

individualised programs at home. This will reduce the need for follow up, freeing appointment slots 

for others on the waiting list. This project will not only analyse the experiences of Paediatric OTs and 

simulated patients using this app but will also predict overall impact on waiting times. 

 

 
 

 

 

 

 
 

What the 

Research 

will 

involve? 

This research project is a 4 Phase mixed methods study design 

1. Android Mobile App Prototype Development 

2. User Testing-Both end users (OTs and simulated patients) will test the app and provide feedback 

and complete MAUQ (mHealth App Usability Questionnaire) 

3. App refinement 

4. Predicting the overall impact of the use of the app on waiting lists by creating current state and 

future state Value Stream Maps 

 
It Involves you to test the usability of an interactive mobile health app, Stellar, as both a simulated 

patient and an OT. Saanvi, the developer will demonstrate the functioning of the app to you. You 

will also have an opportunity to complete atleast one mock session as both a simulated patient and an 

OT. This can involve a live chat, exchanging assessment and intervention materials in different 

formats and/or a video call. You will then be asked to provide your feedback regarding the use of the 

app. 

 
At the end, you will be asked to complete OT and Patient versions of the MAUQ (mHealth App 

Usability Questionnaire) which is a Standard usability survey. This will take 5-7 minutes to complete. 
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- Participants should not have attended Paediatric Occupational Therapy in the past. 

- The participants need to own an Android mobile device. 
 

 

 

Participant 

Selection 

Participation in this study is completely voluntary. There is no obligation to participate, and should 

you choose to do so you can refuse to answer specific questions, or decide to withdraw at any stage 

of the project. 

You may 

- refuse to carry out any or all actions. 

- withdraw from the project at any time. 

- refuse to answer any or all questions on the feedback questionnaire. 

- withdraw your questionnaire answers at any time up to two weeks following 

submission of the online questionnaire. 

 
Contact details are given at the end of this document. 

 

 

 

A final project report which will contain analysis of the anonymised feedback will be 

publicly shared. All of the information you provide will be kept confidential and 

anonymous, and will be available only to the researcher. The information you provide may 

contribute to research publications and conference presentations. 

Your picture and video recording will only be used if you consent below. 
 

 

Confidentiality 
This project will use IT service providers to help create the online forms and store the 

results. This data is held in a restricted password protected account with Google Firebase 

and SmartSheets service provider. Security information can be found on the SmartSheet 

website on https://www.smartsheet.com/trust/security and on Firebase website on 

https://firebase.google.com/docs/rules . They may have access to the data as reasonably 

necessary for support purposes on our behalf and are obligated not to disclose or use it for 

any other purpose. 

 

 
 

 

 
Duration 

You will be asked to watch a Demo video (totalling to 1-2 minutes) to familiarise yourself with the 

content of the app. 

Then you will record a video of your realtime feedback while navigating the app yourself or with your 

group, once as a simulated patient and then as an OT (approx 30 minutes). 

You will then complete a user feedback questionnaire. 

 

 

 

 

Proposed 

use of 

Result 

The anonymised data gathered from the completed questionnaires will be used to assess the 

usability of this interactive mobile health app. This data will be presented in a final project report 

which will be presented at the BT Young Scientist and Technology Exhibition 2022 and Scifest. 

Further analysis of this anonymised data may be carried out. 

 

 

Possible Risks 

and Benefits of 

Participation in 

this Research 

 
We do not anticipate any negative outcomes from participating in this study. 

 
This project allows you to trial a new interactive mobile health app specifically designed for 

Paediatric OTs. This project may lead to further development of this app into a market ready 

product which can then be used by practicing OTs. 

http://www.smartsheet.com/trust/security


12/4/21, 8:31 PM Informed Consent Forms 

https://docs.google.com/forms/d/1lM7S-XLpmqJLeah5lH0cpg3uybJTqQU2WqI2pBAMK_Q/edit 3/5 

 

 

 

 

Future Queries/Contact 
 
 

 

CONSENT FORM 
 

 

1. My First name 
 
 
 

 
 
2. My Surname 

 
 
 

 
 
3. Do you consent to participate in Saanvi Kaushik's research study, titled "Is an 

interactive mobile health app a feasible solution to tackle long paediatric 

occupational therapy waiting lists?” * 

Mark only one oval. 

 
I Consent 

I don't consent 
 

 

 
 

4. The purpose and nature of the study has been explained to me in writing. * 
 

Mark only one oval. 

 
I agree 

I disagree 

 
Name: Saanvi Kaushik 

 
Email: stellar.paedsot@gmail.com 

mailto:stellar.paedsot@gmail.com
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5. I am participating voluntarily. * 
 

Mark only one oval. 

 
I agree 

I disagree 
 

 

 
 

6. A video of me participating in the study/workshop may be taken. * 
 

Mark only one oval. 

 
I give permission 

I don't give permission 
 

 

 
 

7. I can withdraw from the study, without repercussions, at any time, whether before it 

starts or while I am participating. 

Mark only one oval. 

 
I understand 

I don't understand 
 

 

 
 

8. Anonymity will be ensured in the write-up by disguising my identity. * 

 
Mark only one oval. 

 
I understand 

I don't understand 
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9. Disguised extracts from my video may be quoted in the thesis and any subsequent 

publications * 

Mark only one oval. 

 
I give permission 

I don't give permission 
 

 

 

 
 

 

 

 
This content is neither created nor endorsed by Google. 

 

Forms 

https://www.google.com/forms/about/?utm_source=product&utm_medium=forms_logo&utm_campaign=forms
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APPENDIX C 
 

Please provide some information about 

yourself 
 
 

1. First name 
 
 
 

 
 
2. Second name 

 
 
 

 
 
3. Gender 

 
Mark only one oval. 

 

Male 

Female 

Prefer not to say 

Other:      
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4. Age 
 

Mark only one oval. 

 
16-18 years 

18-21 years 

21-25 years 

25-30 years 

30- 35 years 

35-40 years 

40-45 years 

45-50 years 

50-55 years 

55-60 years 

60+years 

 

 

 

5. Do you own a mobile device 
 

Mark only one oval. 

 
Yes 

No 

 

 

 

6. If you answered yes to the previous question, for how long have you owned a mobile 

device? 

Mark only one oval. 

 
0-1 year 

1-2 years 

2-5 years 

5-10 years 

for more than 10 years 
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7. How many hours do you spend on your mobile device during a day? 
 

Mark only one oval. 

 
less than an hour 1-

2 hours 

2-3 hours 

3-4 hours 

4-5 hours 

5-6 hours 

6-7 hours 

more than 7 hours 
 

 

 
 

8. How many apps do you think you use during the week? 

 
Mark only one oval. 

 
0-5 

5-10 

10-15 

15-20 

20-25 

25 or more 

 

 

 
Please give us some feedback regarding your use of the app 

 

 

9. The app was easy to use. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
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10. It was easy for me to learn to use the app. 

 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

11. I like the interface of the app. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

12. The information in the app was well organized, so I could easily find the information 

I needed. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

13. The amount of time involved in using this app has been fitting for me. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
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14. I would use this app again. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

15. Overall, I am satisfied with this app. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

16. Whenever I made a mistake using the app, I could recover easily and quickly. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

17. The navigation was consistent when moving between screens. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
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18. The interface of the app allowed me to use all the functions (such as entering 

information, responding to reminders, viewing information) offered by the app. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

19. This app has all the functions and capabilities I expected it to have. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 

 

Questionnaire- as a 

simulated patient 

 

 

20. This app provides an acceptable way to receive Paediatric occupational therapy 

services. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

Based on your experience as an simulated patient, answer the following 

questions. 
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21. The app would be useful for my child's health and well-being. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

22. The app improved my access to paediatric occupational therapy services. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

23. The app helped me manage my child's health effectively. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

24. The app made it convenient for me to communicate with my occupational 

therapist. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
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25. I felt confident that any information I sent to my provider using the app would be 

received. 
 

Mark only one oval. 
 
 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

26. I felt comfortable communicating with my healthcare provider using the app. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

Questionnaire-as an OT 
 
 
 

27. This app provides an acceptable way to deliver paediatric occupational therapy 

services. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

Based on your experience as an OT, answer the following questions. 



12/4/21, 8:46 PM Please provide some information about yourself 

https://docs.google.com/forms/d/1rSYhGSuUYC5Fi84rrSESIGwpxgnt7gubV_cI8wwSG20/edit 9/13 

 

 

28. The app adequately acknowledged and provided information to let me know the 

progress of my action. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

29. The app would be useful for my paediatric occupational therapy practice. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

30. The app improved my access to delivering paediatric occupational therapy 

services. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

31. The app helped me manage my patients’ health effectively. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
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32. The app made it convenient for me to communicate with my patients. 
 

Mark only one oval. 
 
 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

33. I felt confident that any information I sent to my patients using the app would be 

received. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

34. I felt comfortable communicating with my patients using the app. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

35. The app allowed me to easily store my patients' data. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
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36. The app easily allowed me to schedule appointments. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 
 

37. The app allowed me to create programs relevant to my patients. 
 

Mark only one oval. 

 

1 2 3 4 5 
 

Disagree Agree 
 

 

 

 

General Feedback 
 

 

38. What was the worst thing about your experience? 
 
 
 

 
 

 
 

 
 

 
 

 
 
39. What other aspects of the experience could be improved? 
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40. What did you like about the app? 
 
 
 

 
 

 
 

 
 

 
 

 
 
41. What other comments do you have for the owner of the app? 

 
 
 

 
 

 
 

 
 

 
 

 
 

Completed! 

 
 
Thank you for completing our questionnaire! 
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APPENDIX D 

16/11/2021                      USABILITY TESTING 

1.     Download a screen recorder app like AZ Screen Recorder and Super 

Screen Recorder on your Android phone. 

2.     Scan the QR code provided and download and install Stellar on your 

Android phone. 

Start recording your screen as soon as you open Stellar. 

USABILITY TESTING-SIMULATED PATIENT/PARENT TASKS 

SCENARIO 1(FRAME OF MIND)- You are a parent of a six-year-old boy 

who struggles with using scissors, colouring and tying the buttons of his 

shirt. 

1.     Now that you have the app downloaded on your android phone, get 

started. 

2.     Does the app give you information to help your child. 

3.     Can you find an OT near you? What else can you do and interests 

you in the app? 

USABILITY TESTING- OT 

SCENARIO 2 (FRAME OF MIND)- You are a practicing Paediatric OT. 

1.     Now that you have the app downloaded on your android phone, get 

started. 

2.     Now create your OT Profile 

3.     Then view your therapyspace. You have your first referral! Add them 

to your database. 



4.     Now check back into the therapyspace. Is your patient there? What 

other information is here? Is it useful or not? Describe your thoughts as 

you explore this space. Would you have liked something else here? 

5.     Now you have a caseload built on the app. What all can you do with 

your patients? 

6.     What would you have liked to do but are limited to do on the app? 

USABILITY TESTING-INTERACTIVE SESSION 

SCENARIO 3 

1.     Use code 1234 code to join the session with other groups. 

2.     The app offers a number of media to share information. Would you 

have liked more or less options. What options would you use? 

3.     Were you able to leave the session and rejoin? 
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APPENDIX E 

Informed Consent & Current Value 

Stream Map Information. 
Sections 1-6 describe the research, Section 7 collects your information, Section 8 is designed 

to get Consent and Section 9-21 is designed to capture some information about your practice to create a 

current state value stream map. 

* Required 

 

PURPOSE 

The purpose of this project is to provide an interactive mobile health app to Paediatric OTs enabling 

therapeutic interaction in a faster, safer and effective manner. It also aims to empower families of 

children by providing them with timely clinical information and allowing them to complete 

individualised programs at home. This will reduce the need for follow up, freeing appointment slots 

for others on the waiting list. This project will not only analyse the experiences of Paediatric OTs 

and simulated patients using this app but will also predict overall impact on waiting times. 
 

 

 
Research 

WHAT WILL THE RESEARCH INVOLVE? 

This research project is a 4 Phase mixed methods study design 

1. Android Mobile App Prototype Development 

2. User Testing-Both end users (OTs and simulated patients) will test the app and provide feedback 

and complete MAUQ (mHealth App Usability Questionnaire) 

3. App refinement 

4. Predicting the overall impact of the use of the app on waiting lists by creating current state and 

future state Value Stream Maps 

 
What will it involve you to do? 

It will involve you to provide some information about your practice so I can create your practice's current 

state Value Stream Map by completing this short questionnaire. 

 
I will be recording the meeting but will only use your video if you consent below. 

 

 

 

- The participants for this part of the study are fully qualified practicing Occupational Therapists. 

 

 

 
Participant 

Selection 

 
Participation in this study is completely voluntary. There is no obligation to participate, and 

should you choose to do so you can refuse to answer specific questions, or decide to withdraw at 

any stage of the project. 

You may 

- refuse to carry out any or all actions. 

- withdraw from the project at any time. 

- refuse to answer any or all questions on the feedback questionnaire. 

- withdraw your questionnaire answers at any time up to two weeks following 

submission of the online questionnaire. 
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A final project report which will contain analysis of the anonymised feedback will be 

publicly shared. All of the information you provide will be kept confidential and 

anonymous, and will be available only to the researcher. The information you provide may 

contribute to research publications and conference presentations. 

Your picture and video recording will only be used if you consent below. 
 

 

Confidentiality 
This project will use IT service providers to help create the online forms and store the 

results. This data is held in a restricted password protected account with Google Firebase 

and SmartSheets service provider. Security information can be found on the SmartSheet 

website on https://www.smartsheet.com/trust/security and on Firebase website on 

https://firebase.google.com/docs/rules . They may have access to the data as reasonably 

necessary for support purposes on our behalf and are obligated not to disclose or use it for 

any other purpose. 

 

 
 

You will be attending a presentation on Value Stream Mapping (approx 20-30 minutes) 
 

 
Duration 

You will then complete a short questionnaire designed to capture some information about your practice 

so I can create a current state value stream map for your practice.(up to 15 minutes). I will then schedule 

an individual semi-structured interview with you for follow up (approx 20-30 minutes) to create a future 

state value stream map for your practice. 

 

 
 

 

Proposed 

use of 

Result 

The anonymised data gathered from the completed questionnaires will be used to create a current 

state value stream map for your practice. This data will be presented in a final project report which 

will be presented at the BT Young Scientist and Technology Exhibition 2022 and Scifest. Further 

analysis of this anonymised data may be carried out. 

 
 

Your Information 
 

 

1. My First name 
 
 
 

 
 

2. My Surname 
 
 
 

http://www.smartsheet.com/trust/security
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3. Gender 
 

Mark only one oval. 
 

Male 

Female 

Prefer not to say 

Other:      
 

 

 

 

 

4. Qualification 

 
Mark only one oval. 

 

B.Sc. 

M.O.T 

PG Dip 

Ph. D. 

D.O.T 

Other:      
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5. Years of experience 
 

Mark only one oval. 

 
<1 year 

1-2 years 

2-5 years 

5-10 years 

10-15 years 

15-20 years 

20-25 years 

25-30 years 

30+ years 
 

 

 
 

6. Job Title 
 

Mark only one oval. 
 

Basic Grade Occupational Therapist Senior 

Occupational Therapist Occupational Therapy 

Manager 

Other:      
 

 

 

 

7. Where, in Ireland, are you based? 
 
 
 

 
 

Consent 
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8. Do you consent to participate in Saanvi Kaushik's research study, titled "Is an 

interactive mobile health app a feasible solution to tackle long paediatric 

occupational therapy waiting lists?” * 

Mark only one oval. 

 
I Consent 

I don't consent 
 

 

 

 

9. The purpose and nature of the study has been explained to me in writing. * 
 

Mark only one oval. 

 
I agree 

I disagree 
 

 

 
 

10. I am participating voluntarily. * 
 

Mark only one oval. 

 
I agree 

I disagree 
 

 

 
 

11. A video of me participating in the study/workshop may be taken. * 
 

Mark only one oval. 

 
I give permission 

I don't give permission 
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12. I can withdraw from the study, without repercussions, at any time, whether before 

it starts or while I am participating. 

Mark only one oval. 

 
I understand 

I don't understand 
 

 

 
 

13. Anonymity will be ensured in the write-up by disguising my identity. * 
 

Mark only one oval. 

 
I understand 

I don't understand 
 

 

 
 

14. Disguised extracts from my video may be quoted in the thesis and any subsequent 

publications * 

Mark only one oval. 

 
I give permission 

I don't give permission 
 

 

 

Information 

to Create 

Current 

State VSM 

 

Please capture each process step in the entire patient pathway in your service from origin to final 

point of service delivery e.g 1)referral, 2)databasing, 3)screening, 4)prioritizing, 5)signposting, 

6)assessment, 7)intervention, 8)discharge etc. Also record time taken for each step and the job title 

of the person responsible. This will help me calculate the cost and time spent in the patient 

pathway. 



https://docs.google.com/forms/d/1XxikMRuMmh5kaLWn4bVTb3UyFUhkcv9GhYTgEQdDw8c/edit 7/21  

12/4/21, 8:50 PM Informed Consent & Current Value Stream Map Information. 

 

This section aims to capture the data needed to complete the following value stream 

map. 

 

 
 
 

Your Service 
 
 
 

15. How many OTs are in your service (Whole Time Equivalent). 
 
 
 

 
 

16. How many referrals do you receive in your service per month. 
 
 
 

 
 

Step 1 
 

 

17. Name of Step 1 
 
 
 

 
 

18. How long does step 1 take to complete 
 
 
 

 

Please provide information about your service 
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19. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

20. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 2 
 

 

21. Step-2 What is it called 
 
 
 

 
 

22. How long does it take from the end of Step1 to the beginning of Step 2 
 
 
 

 
 

23. How long does step 2 take to complete 
 
 
 



28. How long does Step 3 take to complete 
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24. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

25. Is this your last step 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 3 
 

 

26. Step-3 What is it called 
 
 
 

 
 

27. How long does it take from the end of Step2 to the beginning of Step 3 



33. How long does Step 4 take to complete 
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29. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

30. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 4 
 

 

31. Step-4 What is it called 
 
 
 

 
 

32. How long does it take from the end of Step3 to the beginning of Step 4 



38. How long does Step 5 take to complete 
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34. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

35. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 5 
 

 

36. Step-5 What is it called 
 
 
 

 
 

37. How long does it take from the end of Step4 to the beginning of Step 5 



43. How long does it take to complete Step 6 

https://docs.google.com/forms/d/1XxikMRuMmh5kaLWn4bVTb3UyFUhkcv9GhYTgEQdDw8c/edit 12/21 

 

Clerical Officer 

Staff Grade Occupational Therapist Senior 

Occupational Therapist Occupational Therapy 

Manager 

12/4/21, 8:50 PM Informed Consent & Current Value Stream Map Information. 

 

39. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

40. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 6 
 

 

41. Step 6- What is it called 
 
 
 

 
 

42. How long does it take from the end of Step 5 to the beginning of Step 6 



48. How long does it take to complete Step 7 
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44. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

45. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 7 
 

 

46. Step 7- What is it called 
 
 
 

 
 

47. How long does it take from the end of Step 6 to the beginning of Step 7 



53. How long does it take to complete Step 8 
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49. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

50. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 8 
 

 

51. Step 8- What is it called 
 
 
 

 
 

52. How long does it take from the end of Step 7 to the beginning of Step 8 



58. How long does it take to complete Step 9 

https://docs.google.com/forms/d/1XxikMRuMmh5kaLWn4bVTb3UyFUhkcv9GhYTgEQdDw8c/edit 15/21 

 

Clerical Officer 

Staff Grade Occupational Therapist Senior 

Occupational Therapist Occupational Therapy 

Manager 

12/4/21, 8:50 PM Informed Consent & Current Value Stream Map Information. 

 

54. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

55. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 9 
 

 

56. Step 9- What is it called 
 
 
 

 
 

57. How long does it take from the end of Step 8 to the beginning of Step 9 



58. How long does it take to complete Step 9 
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59. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

60. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 10 
 

 

61. Step 10- What is it called 
 
 
 

 
 

62. How long does it take from the end of Step 9 to the beginning of Step 10 



58. How long does it take to complete Step 9 
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64. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

65. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 11 
 

 

66. Step 11- What is it called 
 
 
 

 
 

67. How long does it take from the end of Step 10 to the beginning of Step 11 



58. How long does it take to complete Step 9 
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69. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

70. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 12 
 

 

71. Step 12- What is it called 
 
 
 

 
 

72. How long does it take from the end of Step 11 to the beginning of Step 12 
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74. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

Step 13 
 

 

75. Step 13- What is it called 
 
 
 

 
 

76. How long does it take from the end of Step 12 to the beginning of Step 13 
 
 
 

 
 

77. How long does it take to complete Step 13 
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78. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 

 

 

 

79. Is this your last step? 
 

Mark only one oval. 

 
Yes 

No 

 

 

Step 14 
 

 

80. Step 14- What is it called 
 
 
 

 
 

81. How long does it take from the end of Step 13 to the beginning of Step 14 
 
 
 

 
 

82. How long does it take to complete Step 14 
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83. Person responsible (tick all those apply) 
 

Check all that apply. 
 

1 2 3 
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Is an interactive mobile health app a feasible solution to
tackle long paediatric occupational therapy waiting lists? 

 

To help Paediatric OTs by providing an interactive
mobile app which enables therapeutic interaction

in a faster, safer and effective manner. 
To analyse the experiences of Paediatric OTs and
simulated patients using this app and also predict

overall impact on waiting times. 

Android Mobile App Prototype Development
A 4 Phase mixed methods study design

1.
2. App refinement

3.. Usability testing-Both end users (OTs and
simulated patients) will test the app and provide

feedback and complete MAUQ (mHealth App
Usability Questionnaire)

4. Predicting the overall impact of the use of the
app on waiting lists by creating current state and

future state Value Stream Maps 

To be able to measure the benefits of the
interacative mobile health app for OTs, their patients

and overall impact on OT waiting lists in Ireland.

Aim

Methods

Outcomes

S A A N V I  K A U S H I K
D E V E L O P E R  &  R E S E A R C H E R

2nd year student in Christ King Secondary

School. 

CONTACT: stellar.paedsot@gmail.com

S T E L L A R

Prototype

developed as part

of Technovation

2021 Global

competition, won

Best Technology

Award in Junior

Category



Is an interactive mobile health app a feasible solution to
tackle long paediatric occupational therapy waiting lists? 

 

To help Paediatric OTs by providing an interactive
mobile app which enables therapeutic interaction

in a faster, safer and effective manner. 
To analyse the experiences of Paediatric OTs and
simulated patients using this app and also predict

overall impact on waiting times. 

Android Mobile App Prototype
Development

A 4 Phase mixed methods study design
1.

2. User Testing-Both end users (OTs and
simulated patients) will test the app and
provide feedback and complete MAUQ
(mHealth App Usability Questionnaire)

3. App refinement
4. Predicting the overall impact of the use of
the app on waiting lists by creating current
state and future state Value Stream Maps 

To be able to measure the benefits of the
interacative mobile health app for OTs, their

patients and overall impact on OT waiting lists in
Ireland.

Aim

Methods

Outcomes



Is an interactive mobile health 
app a feasible solution to 
tackle long paediatric 
occupational therapy waiting 
lists?
Saanvi Kaushik, Second Year, Christ King Secondary School

A Bit about me

Inspiration

Mum OT 
manager 
Mum OT 
manager 

Struggling to 
deliver care 
to her 
patients.

Struggling to 
deliver care 
to her 
patients.

Scale of Problem

30,000 children waiting 
for OT appointments in 

Ireland.

Need for 
reduced 

face to face 
contacts due 
to COVID 19

BT young scientist and 
Scifest Project

 Is an interactive mobile health 
app a feasible solution to 
tackle long paediatric 
occupational therapy waiting 
lists?

1 2

3 4

5 6



What will the Research Involve?

You will be 
working in 

groups as OTs 
and then 
simulated 
patients

You will 
complete the 
tasks on the 

instruction sheet 
in your groups.

You will be 
interacting with 

other groups 

You will then 
complete a 

MAUQ 
questionnaire

How will I 
use the 
data you 
provide?
In my Project Book 

Consent forms

7 8

9 10

11 12



Download 
a Screen 
Recorder 
Software

AZ Screen 
Recorder

Super 
Recorder

Like If you have consented to 
participate, 

please scan this QR code now to 
download STELLAR for testing. 

Instructions to download Stellar

1.
After you scan the QR code, you 
will be redirected to a link and 
you will see a pop-up like this, 
choose OK.

2. Click open

3. App is now installed. Choose 
“open”

Some 
things to 
keep in 
mind 

Assign Assign roles to each 
person in your group

Discuss
Your discussions and 
feedback while you 
navigate the app is 
important.

Ask Please just ask if you 
have any questions

Record
Please remember to 
record 1 video per 
scenario (3 videos in 
total)

Email
Remember to send 
your videos

Instruction Sheet

Thank you
Stellar.paedsot@gmail.com

13 14

15 16

17 18
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VALUE STREAM 
MAPPING

Saanvi Kaushik
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What is Value Stream Mapping

It’s features

Advantages

Where and how to use it

Examples

"VALUE STREAM 
MAPPING IS A LEAN 

MANAGEMENT METHOD 
THAT ALLOWS YOU TO 

VISUALIZE, ANALYSE
AND IMPROVE ALL THE 

STEPS IN A PRODUCT 
DELIVERY PROCESS." 

24/11/2021 VALUE STREAM MAPPING 3

24/11/2021

VALUE STREAM MAPPING

4

VSM Current State

VALUE 
STREAM 
MAPPING

Tool to 
visualise the 
production 
process to 
increase 
value.

Analyse current state 
and accordingly 
redesign future state 
for the process to 
take the product 
from start to finish 
with minimal waste.

Helps both product 
and service by 
identifying 
bottlenecks and 
eliminating waste

Reduce waste and make 
the process lean by 
increasing efficiency and 
productivity and also 
identifying waste.

ADVANTAGES

9/3/20XX PRESENTATION TITLE 5

Quick and easy to 
learn

Portrays the 
process from the 
start to the end

Helps find 
bottlenecks

Helps find waste 
within the 
process

Used as an 
improvement 

aide to document 
transitions

An inexpensive 
tool

Easily critiqued 
to highlight 
problems

Used in all types 
of industries.

Easy to 
understand as it 

is very visual

Improves cross 
functional 

collaboration

Improves end 
product quality

The Eight Wastes

24/11/2021 PRESENTATION TITLE 6

Defects – Products or services that are not acceptable to customers
Overproduction– Making products faster, sooner or in greater 
number than needed

Waiting – Employees waiting for products to be worked on or for 
information to be processed

Non-utilized talent – Not using everyone’s talent to solve challenges 
– or even worse, not consulting them at all

Transportation – Transportation as a waste means that products are 
moved from Point A to Point B without adding any value

Inventory – Materials, information, work in process and finished 
goods that are not stocked and supplied in the most efficient way 
possible
Motion – Wasted motion, or requiring too much motion to add value

Extra processing – Doing more steps than required within a process. 
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The map documents work activity and the 
movement of information across the entire patient 

pathway from origin to final point of service 
delivery

VSM IN 
HEALTHCARE

MEASURES

9/3/20XX PRESENTATION TITLE 8

numbers of 
patients on 
waiting lists

length of stay
admissions 

and 
readmissions

patient 
experience

waiting days staff morale turnaround 
times

number of 
incidents or 

defects

number of 
complaints Cost Quality

How to make your VSM

9

1
• Establish key start and stop points

2
• Document key process steps

3
• Add the data box below each process step (cycle time, batch size at each step, number of defects/errors at each step and the trigger that starts 

the process step)

4
• Add a timeline at the bottom of your VSM and below each process step document the cycle time

5
• On the timeline between each process step, add the delay which occurs between each step 

6
• Show all information flows 

7
• Work out the total time taken to get a patient through the value stream by adding all numbers in the timeline.

8
• Calculate the ‘touch time’ - the time actually required to get the patient through the value stream if seamless care were being delivered 

9
• Agree the value added (VA) activities and the non VA activities, identifying those ‘must do’s’ 

10
• Determine the percentage of VA activities - don’t be surprised if this is very low!

CREATE CURRENT STATE VSM
• Keep it high level
• Only focus on the main pathway – what happens 80% of the 

time? 
• Collect true and accurate information by walking through the 

pathway yourself.
• Non value adding activities i.e. wastes should be identified 

and documented
• Record Lead time i.e. time for a patient to get through the 

system and touch time i.e. ‘hands on’ time actually required.

9/3/20XX

PRESENTATION TITLE

10

TAKT TIME
• Takt time is the rate at which we need to work to keep up 

with demand. 
• The calculation for takt time is:
Available work time      = Takt time

Demand

9/3/20XX

PRESENTATION TITLE

11 9/3/20XX

PRESENTATION TITLE

12

Future 
State 
VSM

Eliminate

Simplify

Sequence

Combine 

7 8

9 10

11 12
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ELIMINATING WASTE

Value

Unnecessary 
Waste

Necessary 
Waste

9/3/20XX

PRESENTATION TITLE

13

Eliminate

MINIMISING DEFECTS

DEFECTS
• Wrong patient

• Wrong test

• Wrong form 

• Inappropriate/inadequate referrals 

• Chasing inadequate patient 
information 

• Repeated checking

• Prescription errors.

Minimise by
• Making the system mistake proof 

• Introducing a zero tolerance to 
defects 

• Introducing standard work to 
ensure the same process is 
completed every time ensuring 
high quality process repeatability

9/3/20XX

Presentation Title

14

MINIMISING OVERPRODUCTION

Overproduction
• Duplicate entries in records 

• Results/reports sent in both 
electronic and paper formats 

• Repeating tests before next test 
scheduled.

Minimise by
• Removing all unnecessary 

paperwork 

• Reducing batch size - establish a 
visual system 

• When the process can’t flow, 
introduce ‘pull’ systems with 
buffers and kanban’s

9/3/20XX

Presentation Title

15

MINIMISING WAIT

Wait
• Waiting for shared equipment 

(telephone/ computers) 

• Staff waiting for machines, 
deliveries, other members of staff 

• Waiting for decisions 

• Waiting for meetings to start 

• Patients waiting for appointments

• Patients waiting for discharge 

Minimise by
• Evenly spread (levelling) the work 

and balance tasks 

• Eliminating or reducing batch 
sizes 

• Smooth the flow and volume of 
work which enters and exits your 
area.

9/3/20XX

Presentation Title

16

MINIMISING NON UTILISED TALENT

Non utilised talent
• Non inclusion of staff in decision 

making

• Task allocation by grade rather 
than skill set.

Minimise by
• The inclusion and insistence of 

staff in problem solving and 
decision making will also support 
recruitment, retention and 
improve morale.

24/11/2021

value stream mapping

17

MINIMISING TRANSPORT

Transport
• Moving equipment, supplies 

excessively

• Moving paper notes excessively

• Transporting equipment or 
consumables from one location or 
site to another.

Minimise by
• The elimination of process steps

• Co-locating 
departments/processes/supplies 

• Introducing work cells 

• Redesigning the flow of work e.g. 
introducing work cells.

24/11/2021

Value stream mapping

18
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MINIMISING INVENTORY

Inventory
• Over-ordering - consumables 

• Different batch sizes at each 
process step 

• Overstocked items in the supplies 
department because it was 
cheaper to buy in bulk without 
thinking about the costs of 
storage, stock taking and 
distribution 

• Staff hiding extra stock for ‘just in 
case’

Minimise by
• Implementing the Lean tool of 

5S(sort, set in order, shine, 
standardize and sustain) 

• Establishing visual systems 
(kanbans) - aid visibility for stock 
counting 

• Understanding what is needed to 
keep up 

• Establishing first in first out 
principle with demand - implement 
‘just in time’ 

• Keeping stock audits correct and 
current. 

24/11/2021

Value stream mapping

19

MINIMISING MOTION

Motion
• Poor layout of departments 

/offices 

• Searching for equipment or stock

• Location of printers, faxes, copiers 
and computers 

• Looking for information and 
people.

Minimise by
• Introducing standard layout 

• Introducing a standard way of 
working 

• Developing flow in work 
cells/areas 

• Initiate and sustain 5S (sort, set in 
order, shine, standardize and 
sustain) .

24/11/2021

Value stream mapping

20

MINIMISING EXTRA-PROCESSING

Extra Processing
• Duplicate/inappropriate testing

• Duplicate data entry 

• Excessive paperwork 

• Manual checking electronic data.

Minimise by
• Eliminating non-value added 

steps

• Combining process steps and 
paperwork 

• Simplifying tasks.

24/11/2021

Value stream mapping

21

VALUE 
STREAM 
MAPPING 
SYMBOLS

PRESENTATION TITLE 24/11/2012 22

24/11/2021 VALUE STREAM MAPPING 23 24/11/21 VALUE STREAM MAPPING 24

Current State VSM I will be working on:

19 20

21 22

23 24
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Saanvi Kaushik

saanvikaushik20@christkingschool.com
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APPENDIX I 

 

Protocol for semi-structured interviews with experts  

 

Project Title: 

Researcher: Saanvi Kaushik 

Time start:  

Time finish:  

 

Thank participant for accepting the invitation to participate. 

 

So the purpose of today is to determine what if any are the opportunities for process 

improvement in your occupational therapy department, specifically thinking about how 

or if introduction of an interactive mobile health app can make a difference. 

 

Ask participants not to name third parties. 

 

Based on the information provided by you, I have designed a current state value stream 

map detailing of the current workflow in your occupational therapy department. 

 

Were there any steps in the workflow that were unclear?  

 

If yes, please outline 

 

From your review of the workflow please highlight the steps where you believe 

processes could be improved. 

 

What changes would you suggest to improve the process at each of these steps?  

 

What would the potential benefits be of improving the process at each of these steps?  

 

 



 



 



 



 



 



 



 



 



APPENDIX K 

 

Is an interactive mobile health app a feasible solution to tackle long paediatric 

occupational therapy waiting lists? 

 

Background information: During Covid 19 pandemic I saw my mother struggling to 

deliver care to her patients. She is a Paediatric occupational therapist (OT) who helps 

children in overcoming deficits in activities of daily living. According to my initial research 

about 400000 children living in Ireland have difficulties with activities of daily living of 

which 30,000 are currently waiting to see an OT and these wait times have further 

worsened due to the pandemic. 

 

Aim: The purpose of my project is to help Paediatric OTs by providing an interactive 

mobile app which enables therapeutic interaction in a faster, safer and effective manner. 

It also aims to empower families of these children by providing them with timely clinical 

information and allowing them to complete individualised programs at home.This will 

reduce the need for follow up, freeing appointment slots for others on the waiting list. This 

project will not only analyse the experiences of Paediatric OTs and simulated patients 

using this app but will also predict overall impact on waiting times.  

 

Completed Work: I started by carrying out research on the depth of the problem and 

existing alternate solutions. Survey results from 40 Paediatric OTs indicated positive 

response to the use of an app. I gathered information regarding paediatric OT from 

various websites and 4 experienced OTs to identify the aspects of occupational therapy 

that the app should feature to best help them and their patients.  I created a prototype of 

my app called Stellar on MIT App Inventor. 3 cycles of refinement have resulted in 

embedding additional value added features leading to a user friendly interface and easier 

navigation. OTs can create their profiles, maintain patient records, schedule 

appointments, complete private sessions and develop customised patient programs using 

the app. Families can find OTs nearer to them and access peer reviewed reliable 

resources for self management while they wait to see an OT.  

 

Methods: To test the usability of the app, its functioning will be demonstrated to at least 

3 OTs. who will use it with at least 3 simulated patients for 4-5 weeks. Patient and service 

provider (OT) versions of Standard usability surveys such as the MAUQ (mHealth App 

Usability Questionnaire) will be used to understand their experiences, needs and 

expectations. Data will be gathered regarding most and least visited screens. OTs will be 

interviewed regarding their perceptions and acceptance of the app. Current state and 

future state Value Stream Maps will be created for the participating OTs so as to help 

them predict the overall impact on waiting lists.  



 

Feasibility: My mother will be able to help me in recruiting OTs to complete this study. 

Alex Vakaloudis from MTU has kindly offered me support with the technical aspects of 

the app. 

 

Expected Outcomes: 

At the end of this study, I hope to be able to measure the benefits of the app for OTs, their 

patients and overall impact on OT waiting lists in Ireland. Although this is a simulated 

study, it will provide reliable evidence based data to support the use of this app to address 

real world healthcare deficits. 
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