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The NHS app was developed to assist millions of people in gaining information about their health and treatment, as well

as accessibility to NHS services. However, like most mHealth apps, the NHS app faces various issues, including low task

completion rates and poor usability. User-centred design has proved to be a successful approach for identifying

requirements across diverse user groups and incorporating them into the development of information and

communication technology systems while boosting clinical system accessibility and satisfaction.

This study aims to research the reasons for the low adoption rate, Identify areas of improvement and demonstrate how

User-centred design methods can be applied to create a more user-friendly app that meets user needs. To achieve this

objective, a mixed-methods approach comprising semi-structured interviews and usability testing was adopted for data

collection (N=15), Participants were between the ages of 20 to 40; living in the United Kingdom.

The �ndings of the semi-structured interviews revealed that there is a huge gap between the features the NHS provides

and what users require and �ndings also reveal that many users are experiencing dissatisfaction while using the app,

leading to its low adoption rate. Based on these �ndings, wireframes were designed, and the redesigned solution was then

evaluated using a think-aloud method and a questionnaire. The usability result shows that applying UCD methodologies

to develop products increases user satisfaction and user experience.

1. Introduction

Everyone, regardless of age, should be able to live in good health if at all feasible. However, this is not the case for the vast

majority of individuals (Haleon, 2022). In a society where social conditions in�uence our everyday health; millions of

individuals continue to be held back. A study by Statista’s (2021) research department found that almost half of Britons feel

a sta�ng shortage is a top challenge facing the country's healthcare sector. Long wait times or lack of access to care were

also considered important di�culties (Statista, 2022). The number of people awaiting treatment in NHS hospitals in

England has hit an all-time high of 5.45 million (BBC, 2021). 64.4% of patients seeking treatment had waited up to 18 weeks

by the end of March 2021, falling short of the 92% objective (NHS, 2022). The median wait time for patients to begin

treatment was 11.6 weeks at the end of March 2021 (NHS, 2022). According to Amaré Health (2023), the NHS faces three

main challenges: Health Equality, Digitisation, and Sta� Lack. They added that the epidemic taught healthcare

professionals how important digital transformation is to the long-term viability of our healthcare system.

Technology is rapidly being considered a crucial component of providing patients with high-quality healthcare services

(Nelson and Allkins, 2020). By giving patients access to their digital records and health professionals complete data on

services and patient data, technology saves both time and money for both the patient and the NHS, making the healthcare
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system more e�cient and empowering people in their own care (Nelson and Allkins, 2020). The NHS's multiple

incompatible patient record systems built to satisfy the demands of local services or specialities, as well as a lack of

digitisation, plainly hinder providers' capacity to communicate information e�ciently among patients, professionals, care

venues, and organisations (Asthana et al., 2019).

In 2014, the NHS issued a strategy to incorporate technology into the NHS, with the goal of enhancing people's access to

treatment and the quality of care (NHS England, 2014). This strategy highlights the importance of embedding technology

and digital data into NHS services to provide patients with quicker and easier access to services and health information

(NHS, 2023). The NHS app was launched to help millions of individuals receive more information about their health and

treatment options, as well as have more control over how they utilise NHS services (NHS Digital, 2023). The app enables

users to schedule visits at their primary care clinic, acquire repeat medications, donate organs, and track symptoms

(Nelson and Allkins 2020). The NHS hopes that releasing this app will help people and their families bene�t from digital

technology by enhancing access to the services they need, putting more information at their �ngertips, and giving them

more power and control over their own care (Department of Health and Social Care, 2022). People will have more power

over their lives as national digital channels improve. Patients can communicate with diverse health and social care

providers and get access to additional resources for addressing their healthcare requirements whenever and wherever they

desire (Department of Health and Social Care, 2022).

The NHS app, like most mHealth applications, has a number of concerns, including low task completion rates and poor

usability; Most users have di�culty enrolling and authenticating their accounts; without this, most users are unable to

access the app to satisfy their needs (Burki, 2019; PKB, 2023). The NHS app had a poor rating of 3.1 stars on Google Play and

2.8 stars on Apple's app store at the time of writing, despite more than 10 million downloads and 32.7K reviews (See

Appendix 1), resulting in low app adoption and usage (Burki, 2019). The NHS boasts of numerous features, however, many

appear to be absent from the app, and subsequently, technical issues with little or no method to recover from these

mistakes (PKB, 2023).

Challenges in evaluating the use of mHealth apps are frequently associated with the technology's relative newness and the

rapid rate of market development over the previous decade (Liew et al., 2019). Despite consumers' increased readiness to

test mHealth applications, it is critical to understand and appeal to their reasons to reduce barriers to "digital adherence."

Thus, user-centred design research is important to the success of mHealth apps (Liew et al., 2019). Usability is becoming

increasingly important in the development of healthcare apps, as those who need to use them may have di�culty using

their smartphones due to medical issues (Maramba et al., 2019). To guarantee high usability, user-centred design

approaches can be used (Wachtler et al., 2018). Executing usability tests on eHealth applications will be extremely bene�cial

to patients, as improved usability can lead to a variety of bene�ts, including increased productivity, improved user well-

being, stress avoidance, increased accessibility, and reduced risk of harm (Maramba et al., 2019).

When utilising the NHS app, the main challenge is determining what patients and the public truly desire (Wachtler et al.,

2018). To change healthcare practices, digital health technology must engage end users, give clear information, and

encourage participation in any treatment recommendations (Wachtler et al., 2018). UCD has proven to be an e�ective

method for identifying requirements across multiple user groups and implementing them into the design and creation of

information and communication technology (ICT) systems, all while increasing clinical system accessibility and
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satisfaction (Smaradottir et al., 2015). Apps produced following this technique, according to Wachtler et al., (2018), have

enhanced user acceptability, usability, user-friendliness, and adoption.

In this context, this study aimed to investigate the reasons for the low adoption rate, Identify areas of improvement and

demonstrate how User-centred design methods can be applied to create a more user-friendly NHS app that meets user

needs.

This article is organised as follows: Section 2 discusses theories and stages in a UCD methodology, as well as important

literature on the application of UCD to digital health. Section 3 describes the sample, instruments, and procedures used in

the assessment. In section 4, the results are presented, while section 5, summarises the study �ndings as well as the

limitations of this study and suggestions for future research. 

2. Theoretical Background and Hypothesis Development

2.1 Telemedicine, a subset of digital health

Technology innovation has altered how we interact with the world, whether in terms of mobility, communication, or

health, by supplying information almost in real-time that the bulk of systems can still not comprehend (Maignant, 2018).

Recent studies have shown the development and rapid expansion of digital technology over the last several decades have

caused a change in almost every aspect of human endeavour (Abernethy et al., 2022), with over 1 billion people now having

access to mobile broadband Internet and a fast-increasing mobile app industry (Becker et al., 2014).     

Telemedicine is described by (Smaradottir et al., 2015) as "a remote electronic clinical consultation using technology for the

delivery of health care and the exchange of information across distance." Handel (2011) de�ned it as a system or product

that assists patients in improving their health in real-time by letting them personalise healthcare decisions and track

success. Several writers have vigorously questioned these ideas in recent years. Despite the many potential bene�ts of

telemedicine, pilot studies aiming at analysing its e�ectiveness have shown con�icting �ndings, and a quarter of all app

downloads are used only once (McCurdie et al., 2012). Gri�n et al., (2019) support this argument and blame the poor design

and usability of most mHealth Apps as the reason for suboptimal app usage and, as a result, poor adherence to the

behavioural changes for which they are designed. Many telemedicine applications, according to McCurdie et al. (2012), are

created based on current healthcare system frameworks and may be less e�ective than those that incorporate end users in

the design process. Moving on from Telemedicine and its use in the NHS, the following section focuses on UCD, which

expands on McCurdie et al. (2012) study about incorporating users in the development of e�ective telemedicine apps as is

the purpose of this research.

2.2. User-Centred Design (UCD)

According to Ghazali et al. (2014), UCD emphasizes the importance of user feedback and intuitive design to ensure the

quality of design. Studies have shown that UCD involves actively seeking out and incorporating user feedback to ensure

tools are developed fully understanding their needs and requirements (Ghazali et al., 2014; Gri�n et al., 2019). In their

study, Sedlmayr et al. (2019) described UCD as an approach to designing a user-friendly interface by integrating users early

in the design process. An important point that has gone unanswered in di�erent studies is why it is so crucial to include
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users and understand their requirements while developing products. Norman's (2013) work emphasised the need to

completely explore the users' wants and goals, as well as the product's intended applications. Studies have demonstrated

that consumer engagement increases the e�ectiveness, e�ciency, and safety of products as well as their acceptance and

commercial success (Preece et al. 2011).

While many scholars have used various methods in their research, the stages of a user-centred approach can be

summarised into four distinct phases which are, 1. Identify end users and context of use 2.Ideation 3. Prototyping 4.

Evaluation. 

Q1: How can UCD be used to identify user pain points and areas for improvement in the app to produce a better user-

friendly app?

Q2: What are the UCD methods used in developing e�ective mobile apps in telemedicine?

2.3. User Experience Design (UXD)

User experience (UX) is a popular term which is often confused with usability but is di�erent. The International

Organization for Standardization (ISO) de�nes User Experience(UX) as the user’s perceptions and responses that result

from the use and/or anticipated use of a system, product or service (ISO 9241-11:2018). They went on to de�ne it as the

result of a system, product, or service's brand image, appearance, functionality, system performance, interactive

behaviour, and assistive capabilities. It is also in�uenced by the user's psychological and physical condition due to earlier

experiences, attitudes, skills, talents, and personality, as well as the context of usage.

The term ‘user experience’ is associated with a wide variety of meanings, Strömberg et al., (2005) de�ne User experience as

a holistic term that can be used to describe the overall experience a user has when using a product or a system. The user

experience research focuses on the interactions between people and products/services, and the experience resulting from

the interaction (Strömberg et al., 2005). Jesse Garnett (2011) provided a simpler de�nition of the term he de�ned User

experience as the experience a product creates for people who use them in the real world. He further explains the

misconception around UX being just about aesthetics, a well-designed product looks good to the eye and feels good to the

touch. He also points out Another common way people think about product design is in functional terms and describes A

well-designed product as one that does what it promises to do (Garrett, 2011).

According to Artson and Pyla (2019), user experience cannot be designed but must be experienced. Kaasinen et al. (2015)

agree with these assertions and add that, while it is di�cult to force people to have a speci�c experience, designers may

endeavour to assist a speci�c type of experience, that is, they design for an experience rather than for an experience.

Usability and user experience (UX) are seen as major quality factors of any product, system, or service designed for human

use, and may thus be regarded as indications of product, system, or service success or failure (Hartson and Pyla 2019). At

the same time, individuals frequently misunderstand the words usability and user experience, although they are

inextricably linked. To summarise, usability is a subset of user experience, and it is seen as the core of user experience. User

experience and usability complement one another   (Hartson and Pyla 2019).  
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2.4. Usability 

The International Organization for Standardization (ISO) also de�ned Usability as the extent to which a system, product or

service can be used by speci�ed users to achieve speci�ed goals with e�ectiveness, e�ciency and satisfaction in a speci�ed

context of use (ISO 9241-11:2018). Graham et al. (2019) de�ned usability as the ease with which a technology or service may

be used, learned, and understood. The usefulness of a technology or service is determined by whether it assists stakeholders

in achieving their goals or completing tasks. Typically, usability testing is focused on measuring how well users can

complete speci�c, standardized tasks, as well as what problems they encounter in doing so (Cooper et al., 2014, p70).

According to Lowdermilk (2013), usability research is the measured observation of consumers' behaviour while using your

product. As described by Lowdermilk (2013), it is scienti�c in practice and prefers metrics, measures, and statistics to prove

statements. Lynch and Horton (2016) de�ned usability as a quality and e�cacy metric in their study, stating that it

indicates how e�ective tools and information sources aid us in performing activities (Lynch and Horton, 2016). Cooper et al.

(2014) dispel frequent misconceptions regarding the parallels between usability testing and user research, claiming that

"tests" might include research activities like interviews, task analyses, and even creative "participatory design" exercises.  

2.5. Usability Evaluation Methods

The de�nition of some helpful assessment techniques that will be utilised in this study to assess the NHS app's user

experience and perceived usability is provided in the paragraphs that follow.

2.5.1. Think AloudMethodolody 

Hartson and Pyla (2019) have outlined the think-aloud technique as a qualitative data collection method used to elicit

participants' verbal expressions of their thoughts, motives, and perceptions concerning their interaction experience,

including any encountered usability issues. The method aims to provide evaluators with valuable insights into participants'

opinions regarding the task and the interface design. This approach aligns with the de�nition provided by Jakob Nielsen

(1993), who argues that think-aloud involves users' continuous verbalization of their thoughts as they use the system.

Through this method, testers gain a better understanding of users' perspectives towards the computer system, making it

easier to identify their major misconceptions. Moreover, Nielsen (1993) contends that this approach helps gain insights

into users' actual views of the design, including their preconceptions that often lead to suggestions for the redesign. While

Virzi et al. (1991) o�er a compelling analysis, their study claims that the think-aloud evaluation approach is almost as

e�ective as the heuristic evaluation in discovering di�culties. The think-aloud technique may be advantageous for

products or services that can be tested on readily available subject populations. However, these �ndings must be considered

considering potential limitations and biases, such as the participants' self-selection bias and the potential for experimenter

bias. The de�nition of some helpful performance metrics that will be utilised in this dissertation to assess the NHS app's

usability is provided in the paragraphs that follow.  

1. Task completion: According to Tullis and Albert (2013), task completion assesses how well users can accomplish a

particular task. According to Tullis and Albert (2013), binary success will be utilised in this study to evaluate users' task

completion. Binary success is the easiest and most prevalent way of measuring task performance; users either

complete or do not �nish a task.
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2. Time of completion: Time of completion, according to Tullis and Albert (2013), measures how much time users

dedicate to a task.

3. Errors: According to Tullis and Albert (2013), errors can be bene�cial in highlighting certain perplexing or misleading

components of an interface.

2.5.2. The System Usability Scale (SUS)

The System Usability Scale (SUS) is a common measure of perceived usability, according to (Sauro, 2018). The system

usability measure was developed in 1996 to allow usability practitioners and evaluators to quickly and simply assess the

usability of a speci�c product or service. It is a great choice due to its versatility in evaluating a wide range of interface

technologies (Bangor et al., 2008). According to Hartson and Pyla (2019), the SUS questionnaire consists of ten questions.

They highlight an innovative tweak to the standard questionnaire: the SUS mixes positively and negatively worded

questions to discourage respondents from responding quickly without fully analysing the questions. According to Tullis and

Albert (2013), Eight of the questions re�ect a usability factor and two re�ect a learnability factor. They continued by stating

that the mean score is calculated at the end of the session with the interpretations in Figure 1 based on the score calculated

(Tullis and Albert, 2013). According to Laubheimer (2018), this technique has several disadvantages, particularly the fact

that the scale is so ancient. There is a wealth of industry-wide data accessible to assist you in benchmarking your �ndings

and understanding them in comparison to peers and rivals, which are less often used survey instruments (Laubheimer,

2018).

Figure 1. Interpreting SUS scores in terms of grades, adjectives, and acceptability (Sauro 2018).  

Q:3 How do we measure the e�ectiveness and perceived usability of the NHS app? 

According to the research presented in this section, implementing a UCD strategy into mobile health applications enhances

functionality, usability, and the likelihood of intervention e�cacy (Ghazali et al., 2014; Gri�n et al., 2019). To properly

transform healthcare practices, digital health technology must involve end users, give clear information, and promote

participation in treatment suggestions. As Mathews et al., (2019) correctly stated, quality and value must be easier to detect

for digital health solutions to have a higher impact.
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3. Method

In this study, we combined a set of elements from qualitative and quantitative research for a mixed method because this

method allows us to address more complicated problems while also collecting a bigger and more comprehensive range of

data than any one technique alone (Yin 2014). The study was developed in four phases as shown in Fig. 1, these phases will

be explained in the subsections below.

3.1. Phase 1: Planning 

This study aimed to improve the experience of the NHS app for this reason, we sought participants who could provide

information and had experience using the NHS app (Bryman et al. 2022). We created an interview guide with a list of pre-

planned questions, the questions were brief and unambiguous and were formed from the themes from the literature review

and the overall usability of the NHS app. The interview questions were selected because they facilitate eliciting information

about the participants' frustrations, interests, intentions, and genuine requirements (Norman 2013).

Purposive sampling was used to recruit participants (N=15) for Interviews and usability testing, participants were between

the ages of twenty and forty, living in the United Kingdom and have used the NHS and the app to manage their health. This

demography was chosen based on a report by Mintel (2022), which indicated this group had the highest percentage of

attitudes towards wellness and technology. Also based on their usage of the NHS services and the app, They could provide

more information that would be vital for this research. Participants were reached using social media, professional

networks, and the student community. Additional interviews were planned if individuals withdrew or did not appear

(Blumberg et al. 2014). Among the interviewees, 12 out of 15 were young professionals and students, 4 out of 15 were

married, and 2 out of 15 were married with kids. The following table provides anonymized details about the interviewees to

ensure their privacy is protected.
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S/N Gender Age category Duration of the Interview Computer usage per week Family Status

1 Male 25-30 25 mins 40+ Hr/Wk Single

2 Male 30-35 26 mins 40+ Hr/Wk Single

3 Male 25-30 20 mins 40+ Hr/Wk Single

4 Female 35-40 30 mins 10-15 Hr/Wk Married with kids

5 Female 30-35 20 mins 40+ Hr/Wk Single

6 Female 20-25 18 mins 40+ Hr/Wk Married with kids

7 Male 25-30 20 mins 40+ Hr/Wk Single

8 Male 25-30 17 mins 40+ Hr/Wk Single

9 Male 30-35 27 mins 40+ Hr/Wk Married without kids

10 Female 20-25 19 mins 40+ Hr/Wk Single

10 Male 25-30 25 mins 40+ Hr/Wk Single

11 Female 35-40 30 mins 10-15 Hr/Wk Single

12 Female 30-35 35 mins 40+ Hr/Wk Married without kids

13 Female 20-25 30 mins 40+ Hr/Wk Single

14 Male 25-30 30 mins 40+ Hr/Wk Single

15 Female 25-30 25 mins 40+ Hr/Wk Singe

Table 1. Sociodemographic characteristics of the participants

3.2. Phase 2: Data Collection

For this study, a semi-structured interview was utilised since it allows the researcher to address more particular concerns

(Bryman et al. 2022), as well as understand the reasons behind the participants' actions or views and opinions on the NHS

app (Saunders et al. 2016). It also enables researchers to 'probe' responses, where you want your respondents to clarify or

expand on their comments (Saunders et al. 2016). All interviews were recorded for the researcher to focus on the

conversation and obtain the most thorough data for analysis (Blumberg et al. 2014). Before the interviews participants were

screened to ensure they used NHS services and were familiar with the app.

3.3. Phase 3: Data Analysis 

All the data collected were transcribed manually on Google Docs and analysed by the researchers to respond to the research

questions (Bailey 2008). Following each interview session, the collected material was evaluated to synthesise and identify

key themes and make collections as themes capture crucial information about the data in connection to the study topic and

indicate some systematic response within the data set (Braun and Clarke 2006). For this research, NVIVO v12, a qualitative
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computer software program, was utilised to assist in arranging and coding the data more precisely and e�ectively (Creswell

and Creswell 2018). This analysis would serve as the basis on which the solution would be built to improve the NHS app

experience. These themes were organised into pain points, goals and features that were required by the app to suit the

demands of the users. 

3.4. Wireframing

The wireframes were created as a direct result of the data collection and are essential for the usability testing session

without the design of the interface, the perceived usability of our solution can’t be measured. Storyboards were made to

draw inspiration from existing mHealth applications, which were then followed by wireframes and prototypes, all of which

were created using the Figma software. These interfaces mimic the user's requirements by naturally depicting task items

and activities based on the themes analysed (Johnson et al. 2005).  

3.5. Phase 4: Usability Testing 

As part of our data collection method, testing would commence after concepts for improvement of the new app have been

designed. Testing allows us to evaluate the user experience, Platt (2016) argues that researchers need to test designs to

know how users feel about the product and the need to test throughout the development process as its omission could be

fatal. This session was conducted using a think-aloud technique. A think-aloud technique is a qualitative data collection

technique in which participants verbally externalise their thoughts about their interaction experience, including their

motives, rationale, and perceptions of UX problems (Hartson and Pyla 2019). Participants use this strategy to provide the

assessor with insight into their thoughts regarding the task and the interaction design (Hartson and Pyla 2019).

Performance evaluations are among the most useful tools available to any usability specialist. They are the most e�ective

technique to assess the e�ectiveness and e�cacy of a wide range of products. During the section, the following

performance metrics will be evaluated 1. Completion time, 2. Completion rate, 3. Error. After completing all the tasks, the

participants were given a post-session questionnaire (SUS), which is primarily used to gauge user satisfaction. The overall

SUS score is crucial in interpreting our �ndings and the perceived usability of this study (Tullis and Albert 2013).
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Scenario Task

You learned about using the NHS app to manage your health and chose to give it a shot. You successfully

registered after downloading the program from the app store.  

 

1. Find a GP based on your location

2. Check for new patient

availability

3. Register for a GP

You have now downloaded the app and �nished your registration. You require medical attention for

recurring pain.

1. Book an appointment with your

GP

2. Check for Information regarding

your Headache

The doctor prescribed a headache medication after your appointment with the GP, but you do not yet

have a preferred pharmacy.

 

1. Select your preferred pharmacy

2. View your prescription history

3. Reorder a prescription

Table 2. Scenario and tasks for usability testing

3.6. Ethical Considerations 

The study was observational by nature was based on the users’ Responses to an interface design and did not involve medical

intervention. The authors acquired informed consent from the users, and their identities were not revealed in the study. All

procedures and research materials comply with the legislation of the country where the research was carried out and were

approved by the university's institutional ethics review board

4. Results 

Following the collection of primary data, three key themes emerged: (1) identi�cation of user’s pain points (2) user goals

for using the NHS app (3) Concepts for Improvement (ideation of app features) Each theme is divided into several sub-

themes. Secondly, the �ndings of usability testing and the questionnaire (SUS) of the redesigned solution. Finally, a

discussion is presented at the end of the chapter. 
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Themes Subthemes

User's Pain Point

Appointments: Phone call to set an appointment, Di�culties in booking an appointment, waiting

time in booking appointments.

None of manual record documentation:

Usability: Usability issues, complex navigation, security and privacy, Login Issues

GP Registration and Management: Di�culties in registering for a GP, Paperwork

problems with reordering past prescriptions

User goals for using the NHS

app

Seamless GP experience: The di�culties in Registering and Managing a GP, Ideal GP Registration

experience

Prescription: reordering a prescription, Prescriptions

Easier way for users to book Appointments

Concepts for Improvement

(Features)

Information Hub

Alternatives to Contacting a Doctor: Direct messaging, video conference, bots

Preference for booking online: Appointment availability, Patient count for GP

Push Noti�cations

Improved Interface

Table 3.

Theme 1: Identi�cation of user’s pain points  

The thematic analysis revealed three sub-themes under the theme identi�cation of user’s pain points as shown in Table 4.

Sub-Themes No. of References

Appointments 35

Usability issues on the app 12

GP Registration and Management 17

Table 4. Identi�cation of user’s pain points.

 

This theme discusses the user’s pain points while using the NHS app which corresponds to the �rst research objective. To

create a user-friendly app, the author conducted interviews to learn more about the users, their goals, and their
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frustrations while using the app (Strömberg et al. 2005).

1. Booking Appointments  

The data revealed that booking an appointment was mentioned the most frequently, with over 30 mentions. This was due to

the complex procedure of making appointments, which most participants found di�cult. Participants expressed their

displeasure during the interview when discussing their experiences trying to book an appointment. Subthemes that

developed from this subject were the fact that they had to arrange an appointment over the phone and that most

participants were dissatis�ed with the wait time. The data also showed that the existing app does not have a feature that

allows users to accomplish its primary objective  

“The thing that frustrates me the most is the long waiting times, especially for specialist appointments. It can be

challenging to plan other activities around these appointments, and it can be disruptive to daily life” (Participant 4).

When asked if they would rather self-medicate and risk the condition worsening utilise the app or make a phone call to plan

an appointment, most participants chose the latter. 

“I've had several health challenges that would have prompted me to seek help, but the process has prevented me from

doing so. I have no idea how it works most of the time, and the total process turns me o�” (Participant 1).  

To summarise, the app has failed to satisfy users' basic needs; features have been designed to help rather than limit users'

access to services; nevertheless, the data indicates otherwise. The entire procedure looks to be di�cult, and improving this

component of the programme might result in a better overall user experience.  

2. Registration and Managing a GP  

According to the data provided in this study, six of the 10 persons interviewed experienced di�culty registering for a GP.

Although the NHS claims that users may search for, register for, and manage their GP through the app, this does not work,

therefore users must register manually. This process begins with a search on the internet and a phone call to each GP on the

list to enquire about their availability. Participants expressed dissatisfaction with the process, and numerous users have yet

to change or locate a GP due to the lengthy and complex process. Participants also expressed dissatisfaction with the

amount of documentation necessary for this procedure, which discouraged them from continuing. 

“While looking for a doctor, I compiled a list and phoned every doctor on it; they all had a waiting list. I eventually

received an answer only to discover they were not accepting new patients; I repeated this process until I got one”

(Participant 9).  

Participants were also frustrated because they couldn't manage or replace their GP, for example, if they were displeased

with the services or relocated and required a di�erent GP in their new area. The current procedure makes it di�cult and, in

many situations, results in an unwillingness to change GP, which suggests that a user is without healthcare or does not

have a doctor to cater to their requirements. 

“Currently, I am trying to change a GP because I moved to a new city and it has been di�cult to �nd one close to me

and I am currently stuck” (Participant 6). 
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Most users, particularly internationals, utilise the app for this purpose; if the procedure is not available through the app and

must be conducted manually, it creates a bad �rst impression and leads to low retention and adoption rates.

3. Usability Issues on the App

The importance of usability was discussed in prior chapters; it is a key concern with most healthcare apps (Gri�n et al.

2019). The �ndings reveal that participants were dissatis�ed with the app, citing ease of use and task completion as issues.

As a result of inadequate navigation design, assessing certain features may be di�cult for the majority of participants.

Complex navigation results in activities not being executed or information being di�cult to �nd. 

“Being a multi-user app, the app should be very easy to use, especially the navigation process. Finding Information

or completing tasks on the app appears to be di�cult” (Participant 1). 

“The main annoyances have been how �ddly the interface can be and how much personal information must be

entered each time manually. It's also very hard to navigate” (Participant 3).  

In the literature review section of this study, usability has been highlighted as a major issue with most mHealth apps.

Gri�n et al. (2019) criticise the poor design and usability of most mHealth Apps, citing it as the cause of suboptimal usage

of these apps. The results of the semi-structured Interview support Gri�n et al. (2019) �ndings, which reveal that most

users regard most healthcare applications to have usability issues, which may be a major reason why users exit the app.

Theme 2: User goals for using the NHS app     

The thematic analysis revealed three sub-themes under the theme of User goals for using the NHS app as shown in Table 5.

Sub-Themes No. of References

Seamless GP experience 29

Ability to manage Prescription 17

Easier way for users to book Appointments 22

Table 5. User goals for using the NHS app.

 

This section outlines the user's goals for using the NHS app, goals help in understanding what users expect from the app

and their primary objectives for using it.

1. An Improved GP Experience  

The advancement of technology has altered how individuals engage with systems and has simpli�ed the delivery of

services. Most participants wanted to enhance their GP experience because they considered the existing system irritating.

This topic sparked two subthemes: the ease of enrolling and managing a GP, and how they see an ideal registration
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procedure. Participants are aware of the NHS's sta� crisis but need a simpler way to identify, register with, and manage a

GP. 

“I would like to search for the closest GP to me online, check the availability, register then go in with the necessary

documentation needed for registration” (Participant 8). 

“My goal would be to track and manage my GP, I recently moved places and would like to update my GP”

(Participant 6).

The present registration process for a GP is stressful, and most users do not have access to health care as a result. As one

participant put it, 

"What's the point of the app if it's not a one-stop shop for all my health care needs?" (Participant 2).

2. To view and reorder a prescription 

According to the data, several individuals stated a desire to read prescriptions and repurchase a prescription. According to

other participants who expressed worry or the reason they were cautious about prescriptions due to drug usage, a thorough

evaluation by a medical expert is required in case they need to prescribe a di�erent therapy for one of the conditions that

have been diagnosed. 

“I want to reorder my medicine and also view my past prescriptions” (Participant 8). 

“My goal sometimes would be to reorder medicines that were previously prescribed” (Participant 2). 

“Medically, you don't want individuals overdosing on a speci�c prescription, so the doctor needs to know why so that

drug abuse is avoided. Also, the doctor may want to know if the meds are no longer e�ective or if you should switch to

something stronger” (Participant 6).

Participants also additionally highlighted a desire for noti�cation of supplied medicines as well as advice on how to take

these prescriptions. Because most instructions are given verbally, documenting these instructions on the app provides a

better experience.

3. An easier approach to Booking an Appointment 

According to the study's �ndings, the majority of participants' primary objective is to book appointments. Participants

were aware of the waiting period owing to a sta� shortage, but the existing functionality does not allow them to arrange an

appointment. A third of the participants didn't mind waiting for their appointment; they simply wanted the scheduling

procedure to be simple. 

“My primary goal for using the NHS app is to book an appointment” (Participant 3).

“My primary goal would be to access my medical records and schedule an appointment easily” (Participant 4).

Theme 3: Concepts for Improvement (Ideation of app features)

The thematic analysis revealed �ve sub-themes under the theme of concepts for improvement as shown in Table 6.
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Sub-Themes No. of References

Information Hub 29

Alternatives to Contacting a Doctor 17

Preference for booking online 22

Push Noti�cations 12

An Improved Interface design 20

Table 6. concepts for improvement generated by users.

 

The result of the data analysed is congruent with the �ndings of Ghazali et al. (2014), Norman (1986), and Gri�n et al.

(2019) which suggests that researchers should actively seek out and incorporate user feedback to ensure tools are developed

fully understanding their needs and expectations. The data collected from the semi-structured interviews identi�ed user

goals as well as concepts for improvement to help reach those goals. The identi�ed concepts would serve as the basis on

which the solution would be built to improve the NHS app experience. These themes were subdivided into aspects that were

required by the app to suit the demands of its users (Norman 2013).

1. Information hub 

The �ndings show that, as some participants pointed out, locating information on the app was challenging, and that the

majority of participants indicated a desire for it. As one of our focuses, getting replies to enquiries is critical for most

consumers. An information hub would be a centre that keeps a record of commonly asked questions, a repository of all

illnesses with an easy way to �lter and search, and a bot (support) to answer inquiries and suggest the next steps. 

“My GP is quite far from where I stay, if I can talk to my GP via chat on the app, I understand using a chat must be a

doctor and they can't be online all the time. Hence an FAQ page is important, I wouldn't want to use Google because

you get to see a lot of scary symptoms, I also feel the NHS should be more reliable” (Participant 5). 

An information hub would save users time by allowing them to read up on symptoms or articles instead of scheduling an

appointment for a minor condition, reducing waiting time and the frequency of patient visits.

2. Alternatives to meeting a doctor

Because digital technology is changing the way patients and health professionals engage, digital and online resources

should be made available on the current app so that patients may obtain guidance, support, and treatment as soon as

possible. Patients can avoid congested waiting rooms by providing alternatives, these alternatives can be a quick and easy

way for people to get medical advice, treatment for their symptoms, follow up on a past issue, or make a new request. Data

from the interview highlights the usage of direct messaging, video consultation, and bots. Providing alternatives to calling

a doctor enhances the user experience and provides options.
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The redesign would include o�ering a face-to-face appointment, calling or video conferencing the patient, or sending a

quick text online message (for example, inviting the patient to come in for a blood test). 

“My GP is quite far from where I stay, if I can talk to my GP via chat on the app, I understand using a chat has to be a

doctor and they can't be online all of the time” (Participant 5).  

“What's most important is to speak to a doctor and provide alternative means to make it easy” (Participant 8). 

Some participants expressed concern about the usage of bots since the responses o�ered may be generic in comparison to the exact

answers they seek, as well as owing to a lack of trust. 

“It is a health concern for me, so I might not be comfortable with AI giving me de�ned answers to questions that I

ask” (Participant 9).

3. Booking appointments online 

The primary goal of most users was to book an appointment using the app. Allowing users to book appointments via the app

increases app retention and minimises phone line wait time. Our approach would make it easier for patients to arrange and

manage appointments. 

“A lot of things that could be improved in the NHS app, �rstly, would be booking an appointment, I’d like it to be

seamless compared to the current method of having to call the hospital to book an appointment” (Participant 8).

4. Find, Register and Manage GP 

Registering for a GP is the initial point of contact for most patients, but the present app fails to o�er a way for users to �nd

GPs within their area. Our system would give consumers the simplicity of locating a GP and registering. Our system would

also make it easy for consumers to update their GP for whatever reasons they have. Participants described their preferred

GP registration process throughout the interviews; we would utilise this feedback to build a solution. Participants also

expressed the need to access their medical records  

“Automating this process would be nice, an example would be entering your postcode and seeing GPs with available

slots, selecting the GP then a physical appointment to complete your documentation that might improve the process”

(Participant 6).

5. Push Noti�cations

Noti�cations would quickly inform the user about the app's activity and modi�cations (Kumar and Johari 2015). For our

personas, push noti�cations could be vital as they provide reminders on upcoming appointments and updates on

prescriptions. The redesigned solution will send reminders to patients about their appointment and their medication. The

redesign would also give noti�cation of a free slot due to the cancellation of an appointment by another user; this feature is

critical since it allows people to rearrange their appointment to a more convenient date. 

“Appointment reminders would be amazing, also changing my dates an example would be if I had a date but a closer

date comes up due to cancellation, if the system could alert me on the availability, I should be able to move my
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appointment” (Participant 9).

4.1. Findings from Usability Testing

From the results of the interview, concepts were designed to respond to the second objective, These prototypes were tested

with users, and the point of this test was to validate and evaluate the redesigned app (Cooper et al. 2014). This test aligns

with previous research that emphasized the importance of usability testing in building successful health products

(Wachtler et al. 2018). This section will discuss the third objective of this study, which is to test prototypes using the think-

aloud method and assess the perceived usability of the revised app using the SUS score (See Section 4.2).

According to the usability metrics as summarised in Figure 1, participants had little trouble navigating the app because

most activities �t with their mental model and were also their primary goal for using the app. Tasks 1-8 had a 100%

completion rate (See Table 7), indicating that participants completed them without help. Task 8 had the greatest error rate

because the design says "prescription renewal" although the task was about prescription history (See Table 9). "The

terminology di�ers from what is on the interface," one participant remarked, "and prescription history should not be

under prescription renewal." Booking an appointment with a GP took the longest time (See Table 10), although most

participants were pleased that they could schedule an appointment more readily than before.

Table 7. Usability metric from the testing session

Participants applauded the redesign's appearance, describing it as "user-friendly." One participant described it as "clean

and easy to �gure out," while another noted that the redesign covers the key tasks necessary in an NHS, in contrast to the

original app, which had many minor features and a lot going on at the same time. Participants were generally pleased with

the app, rating it as a major advance over the current app in terms of design, usability, convenience of use, and feature

relevancy.
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Table 8. Task completion rate

Table 9. Error rate on tasks
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Table 10. Completion time on tasks

4.2. Findings from the System Usability Scale

The SUS Questionnaire �ndings for overall satisfaction showed that all �ve participants were extremely happy with the

redesigned app, with the lowest rating of 70 and the highest rating of 100. The total score was 85.5 as shown in Table 11

which is interpreted as the “best imaginable”. The results from the questionnaire suggest the system is easy to navigate,

recovers from errors and the overall experience is excellent. The score also indicates that if the solution is adopted, user

satisfaction and adoption will increase (Bangor et al. 2020) as is the aim of this study. It also suggests that the redesigned

app was a well-designed and user-friendly system that �ts the demands of its intended users.
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Table 11. SUS score for participants and the overall rating

5. Discussion and Conclusion

5.1.

Discussions of Methods

The adoption of the User-Centered Design (UCD) method in this study stems from its proven e�ectiveness in discerning

user needs and creating solutions that align with those needs (Sedlmayr et al., 2018). UCD, recognized for improving

product usefulness and usability (Mao et al., 2005), is applied here to identify areas of enhancement in the NHS app. The

aim is to showcase how UCD methods can be instrumental in developing a more user-friendly app that caters to user needs.

Addressing the �rst research question involved conducting semi-structured interviews to determine the current app's

alignment with user needs and to identify user frustrations—a pivotal step in designing user-friendly apps (Abras et al.,

2004). The use of usability evaluation and the System Usability Scale (SUS) provided valuable insights into the perceived

usability of the redesigned solution (Lynch and Horton, 2016). To tackle the second research question, various methods

highlighted in the literature review, such as ideation, personas, wireframes, prototypes, and think-aloud sessions, were

employed (Graham et al., 2019). Following Norman's UCD project initiation model (2013), a semi-structured interview

aided in uncovering user context and task scenarios, while also contributing to the creation of personas. Prototypes and
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wireframes were derived from data analysis �ndings and were crucial in subsequent usability sessions for user feedback

and perceived usability assessment.

To address the third research question, the System Usability Scale emerged as an e�ective method for measuring perceived

ease of use, satisfaction, and overall usability (Sauro, 2016). In conclusion, the application of User-Centered Design

methods facilitates a profound understanding of user needs, pinpointing pain points and proposing solutions that cater to

those needs (Strömberg et al., 2005). By employing methods such as interviews, focus groups, ethnography, prototypes,

and usability testing, researchers can develop user-friendly apps that align with user needs (Lowdermilk, 2013).

Discussions of �ndings 

This study aims to Identify areas of improvement in the NHS app and demonstrate how User-centred design methods can

be applied to create a more user-friendly app that meets user needs and improves the experience. In Phase 1, The interview

protocol was designed to explore two main areas: 1) the extent to which the current application ful�ls users' needs, and 2)

users' frustrations and challenges encountered while interacting with the application (Abras et al., 2004). The results

indicate a misalignment between the o�erings of the NHS app and the genuine needs of consumers. Despite an exhaustive

literature review, no existing study was found to provide a UCD methodology for telemedicine applications, making this

research a pioneering e�ort in shaping future developments in this domain. User dissatisfaction with the app, echoing

trends in mHealth apps (Gagnon et al., 2015), is evident in issues related to GP registration, prescription ordering, and

appointment booking. The �ndings were meticulously analyzed and compared with existing theories, serving as a

benchmark for future telemedicine applications, particularly in the context of video consultation and GP registration,

where a UCD methodology is notably lacking.

To further investigate if our �nding will lead to an increase in the perceived usability as suggested in the studies of

Sedlmayr et al., (2018). Prototypes and wireframes were developed from the �ndings of our data analysis, these prototypes

would be vital in the usability session to get feedback from users and to measure perceived usability as was in the case of

(Norman, 2013; Abras et al., 2004). The study's usability testing results re�ect an improvement in perceived usability, with

participants expressing satisfaction and e�ectiveness, as indicated by an excellent SUS score of 8.5 (Bangor et al., 2008b).

This improvement suggests the potential for increased user experience, adoption, and engagement. While the study marks

a signi�cant stride in enhancing the NHS app experience, further research is warranted to test the prototype's scalability,

explore diverse user demographics, and gather additional feedback for comprehensive e�ectiveness. This research

contributes to the existing literature by bridging a gap in understanding the application of UCD in telemedicine and o�ering

insights into the perceived usability of the NHS mobile app, aligning with previous research by Wachtler et al. (2018) and

Sedlmayr et al. (2018).

5.2. Implications for Theory and Practice 

The �ndings of the study will have signi�cant societal implications, notably in the areas of sustainability and road

accidents. Over 753 air pollution-related deaths, 8,844 lost life years due to air pollution, 85 fatalities, and 722 signi�cant

accident injuries have all been connected to NHS-related tra�c (O�ce for Health Improvement & Disparities 2022; RCP

2018). The NHS can contribute substantially to social and economic regeneration and reduce its own ecological footprint

through lower carbon emissions (Gri�ths 2006).
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Remote consultations, using direct messages, videoconferencing and phone calls would have a signi�cant impact on public

health in addition to enhancing patient convenience. By reducing NHS-related travel, road tra�c accidents would

signi�cantly be reduced (RCP 2018). Also, reduced patient travel lengths and shorter travel times will result in fewer carbon

dioxide emissions, a�ecting long-term sustainability (RCP 2018).

5.3. Limitations and Future Research

This study relies on data obtained through semi-structured interviews with participants. As a result, the answers may

re�ect personal perspectives and points of view. We recommend a larger sample group for future study because ten

participants for the initial interviews and �ve participants for the usability are rather small (Rosala 2021), so the results

may not be representative of other NHS user groups. 

The primary data-gathering method used in this study was interviews. Observations and usability testing have been

recommended as data-gathering methods for future research due to a better argument for generalisation and data

reliability (Yin 2018). A usability test should be carried out on both the old and redesigned app; comparing �ndings helps to

see the di�erences in completion time, error rate and completion rate as well as the SUS score as shown in the study of

Johnson et al. (2005). 

The usability testing in this study was conducted in a controlled environment, which may not perfectly re�ect real-life

scenarios and the context of use (Johnson et al. 2005). The semi-structured interview was used to develop activities, which

participants were asked to complete, which may have in�uenced their attitudes and conduct. This may limit the usability

metrics' generalizability and the prototype's overall e�ciency in real-world usage. Future studies should explore

implementing and evaluating in real-world circumstances to help answer concerns regarding the result and performance of

the system (Gomm 2008). 

While prototypes were designed in response to participants' pain points, only a few wireframes were converted to high-

�delity wireframes owing to time restrictions. The font and design components used were improvised due to a lack of

approval to use the NHS-approved typeface and design system.

5.4. Conclusion 

This study embarked on a signi�cant exploration to improve the user experience of the NHS app by employing User-

Centered Design (UCD) methodologies. The rationale behind adopting UCD was grounded in its proven e�ectiveness in

aligning solutions with user needs, as established by Sedlmayr et al. (2018) and Mao et al. (2005). The primary objectives

were to identify areas of improvement within the NHS app, demonstrate the application of UCD methods in fostering user-

friendly app development, and contribute pioneering insights to the underexplored realm of UCD methodologies for

telemedicine applications.

Addressing research questions involved a multifaceted approach, encompassing semi-structured interviews, usability

evaluation, and the application of the System Usability Scale. These methods not only allowed us to discern user needs and

frustrations but also provided a comprehensive analysis of the perceived usability of the redesigned solution. The

incorporation of diverse methods, such as ideation, personas, wireframes, and prototypes, mirrored the expansive scope of

UCD application in the literature, reinforcing the study's methodology. The �ndings unveiled a misalignment between the
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NHS app's o�erings and the genuine needs of its users. This not only contributes to the existing discourse on mHealth app

dissatisfaction (Gagnon et al., 2015) but also establishes a unique contribution by introducing a UCD methodology for

telemedicine applications—a void identi�ed in the literature.

Usability testing results underscored the success of the redesigned app, garnering an excellent System Usability Scale score

of 8.5 and indicating signi�cant improvements in perceived usability. These outcomes are pivotal, as they signify the

potential for increased user satisfaction, adoption, and engagement—a key goal of this study. Looking ahead, further

research is warranted to explore the scalability of the prototype, analyse user demographics comprehensively, and gather

additional feedback to ensure the continued e�ectiveness of the app. This study represents a milestone in enhancing the

NHS app experience, aligning with previous research highlighting the positive impact of UCD methodologies in healthcare

applications (Wachtler et al., 2018; Sedlmayr et al., 2018).

In conclusion, this research not only contributes to the improvement of the NHS app but also �lls a critical gap in the

understanding of UCD methodologies in telemedicine applications. As we continue to witness the dynamic evolution of

digital healthcare, the insights gained from this study provide a valuable foundation for future research and development in

user-centred telemedicine applications.

References

Abras, C., Maloney-Krichmar, D. and Preece, J. (2004). User-Centered Design. Encyclopedia of Human-Computer

Interaction. Publications 37, no. 4 (2004): 445-456.

Alslaity, A., Suruliraj, B., Oyebode, O., Fowles, J., steeves, darren and Orji, R. (2022). Mobile Applications for Health and

Wellness: A Systematic Review. Proceedings of the ACM on Human-Computer Interaction, 6(EICS), pp.1-29. doi:

https://doi.org/10.1145/3534525 

Amaré Health (2023). Top 3 challenges for healthcare in 2023 – Amaré Health. [online] amarehealth.co.uk. Available at:

https://amarehealth.co.uk/top-3-challenges-for-healthcare-in-2023/ 

Apple (2023).  NHS App. [online] App Store. Available at: https://apps.apple.com/us/app/nhs-app/id1388411277 [Accessed

8 May 2023].

Apple Support (2023). iPhone 11 - Technical Speci�cations (UK). [online] support.apple.com. Available at:

https://support.apple.com/kb/SP804?locale=en_GB 

Asthana, S., Jones, R. and Shea�, R. (2019). Why does the NHS struggle to adopt eHealth innovations? A review of macro,

meso and micro factors. BMC Health Services Research, 19(1). doi: https://doi.org/10.1186/s12913-019-4790-x 

Bailey, J. (2008). First steps in qualitative data analysis: transcribing. Family Practice, [online] 25(2), pp.127-131. doi:

https://doi.org/10.1093/fampra/cmn003 

Bajpai, N. (2011). Business research methods. Delhi: Pearson.

Bangor, A., Kortum, P. and Miller, J. (2020). Determining What Individual SUS Scores Mean: Adding an Adjective Rating

ScaleJUS. [online] Uxpajournal.org. Available at: https://uxpajournal.org/determining-what-individual-sus-scores-

mean-adding-an-adjective-rating-scale/ [Accessed 28 Apr. 2023].

Bangor, A., Kortum, P.T. and Miller, J.T. (2008a). An Empirical Evaluation of the System Usability Scale. International

Journal of Human-Computer Interaction, 24(6), pp.574-594. doi: https://doi.org/10.1080/10447310802205776 

qeios.com doi.org/10.32388/BYAENM 23

https://doi.org/10.1145/3534525
https://amarehealth.co.uk/top-3-challenges-for-healthcare-in-2023/
https://apps.apple.com/us/app/nhs-app/id1388411277
https://support.apple.com/kb/SP804?locale=en_GB
https://doi.org/10.1186/s12913-019-4790-x
https://doi.org/10.1093/fampra/cmn003
https://uxpajournal.org/determining-what-individual-sus-scores-mean-adding-an-adjective-rating-scale/
https://uxpajournal.org/determining-what-individual-sus-scores-mean-adding-an-adjective-rating-scale/
https://doi.org/10.1080/10447310802205776
https://www.qeios.com/
https://doi.org/10.32388/BYAENM


Bangor, A., Kortum, P.T. and Miller, J.T. (2008b). An empirical evaluation of the system usability scale. International

Journal of Human–Computer Interaction, [online] 24, pp.574-594. doi: https://doi.org/10.1080/10447310802205776 

Becker, S., Miron-Shatz, T., Schumacher, N., Krocza, J., Diamantidis, C. and Albrecht, U.-V. (2014). mHealth 2.0:

Experiences, Possibilities, and Perspectives. JMIR mHealth and uHealth, 2(2), p.e24. doi:

https://doi.org/10.2196/mhealth.3328 

Best, J. (2019). The NHS App: opening the NHS’s new digital ‘front door’ to the private sector. BMJ, p.l6210. doi:

https://doi.org/10.1136/bmj.l6210 

Blumberg, B., Cooper, D. and Schindler, P. (2014). Business Research Methods: European Edition. [online] London, UNITED

KINGDOM: McGrawHill UK Higher Ed. Available at:

http://ebookcentral.proquest.com/lib/bournemouthebooks/detail.action?docID=6212393 

Braun, V. and Clarke, V. (2006). Using Thematic Analysis in Psychology. Qualitative Research in Psychology, [online] 3(2),

pp.77-101. Available at: https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa [Accessed 17 Mar. 2023].

Brown, T. (2013). A Lesson in Empathy. [online] IDEO | Design Thinking. Available at:

https://designthinking.ideo.com/blog/a-lesson-in-empathy [Accessed 7 Apr. 2023].

Bryman, A., Bell, E., Reck, J. and Fields, J. (2022). Social Research Methods. New York, NY 10016, United States of America:

Oxford University Press.

Budiu, R. (2021). Internal vs. External Validity of UX Studies. [online] Nielsen Norman Group. Available at:

https://www.nngroup.com/articles/internal-vs-external-validity/ 

Bults, M., Leersum, C.M. van, Olthuis, T.J.J., Bekhuis, R.E.M. and Ouden, M.E.M. den (2023). Mobile Health Apps for the

Control and Self-management of Type 2 Diabetes Mellitus: Qualitative Study on Users’ Acceptability and Acceptance.

JMIR Diabetes, [online] 8(1), p.e41076. doi: https://doi.org/10.2196/41076 

Burki, T. (2019). A milestone on the journey to a digital NHS. The Lancet Digital Health, 1(3), pp.e114–e115. doi:

https://doi.org/10.1016/s2589-7500(19)30064-0 

Cooper, A., Reimann, R. and Cronin, D. (2014). About Face: The Essentials of Interaction Design. 4th ed. Indianapolis, In:

John Wiley And Sons.

Creswell, J.W. and Creswell, J.D. (2018). Research design: Qualitative, quantitative, and Mixed Methods Approaches. 5th ed.

Thousand Oaks, California: SAGE Publications.

Dabbs, A. de V., Myers, B.A., MC Curry, K.R., Dunbar-Jacob, J., Hawkings, R.P., Begey, A. and Dew, M.A. (2009). User-

Centered Design and Interactive Health Technologies for Patients. CIN: Computers, Informatics, Nursing, [online] 27(3),

pp.175-183. doi: https://doi.org/10.1097/ncn.0b013e31819f7c7c 

Department of Health and Social Care (2022). A Plan for Digital Health and Social Care. [online] GOV.UK. Available at:

https://www.gov.uk/government/publications/a-plan-for-digital-health-and-social-care/a-plan-for-digital-health-

and-social-care 

Fade, S.A. (2003). Communicating and judging the quality of qualitative research: the need for a new language. Journal of

Human Nutrition and Dietetics, 16(3), pp.139-149. doi: https://doi.org/10.1046/j.1365-277x.2003.00433.x 

Farrell, S. (2017). From Research Goals to Usability-Testing Scenarios: A 7-Step Method. [online] Nielsen Norman Group.

Available at: https://www.nngroup.com/articles/ux-research-goals-to-scenarios/ 

qeios.com doi.org/10.32388/BYAENM 24

https://doi.org/10.1080/10447310802205776
https://doi.org/10.2196/mhealth.3328
https://doi.org/10.1136/bmj.l6210
http://ebookcentral.proquest.com/lib/bournemouthebooks/detail.action?docID=6212393
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://designthinking.ideo.com/blog/a-lesson-in-empathy
https://www.nngroup.com/articles/internal-vs-external-validity/
https://doi.org/10.2196/41076
https://doi.org/10.1016/s2589-7500(19)30064-0
https://doi.org/10.1097/ncn.0b013e31819f7c7c
https://www.gov.uk/government/publications/a-plan-for-digital-health-and-social-care/a-plan-for-digital-health-and-social-care
https://www.gov.uk/government/publications/a-plan-for-digital-health-and-social-care/a-plan-for-digital-health-and-social-care
https://doi.org/10.1046/j.1365-277x.2003.00433.x
https://www.nngroup.com/articles/ux-research-goals-to-scenarios/
https://www.qeios.com/
https://doi.org/10.32388/BYAENM


Gagnon, M.-P., Ngangue, P., Payne-Gagnon, J. and Desmartis, M. (2015). m-Health adoption by healthcare

professionals: a systematic review. Journal of the American Medical Informatics Association, 23(1), pp.212-220. doi:

https://doi.org/10.1093/jamia/ocv052 

Ghazali, M., Mat Ari�n, N.A. and Omar, R. (2014). User centered design practices in healthcare: A systematic review.

2014 3rd International Conference on User Science and Engineering (i-USEr). [online] doi:

https://doi.org/10.1109/iuser.2014.7002683 

Gomm, R. (2008). Social Research Methodology. Bloomsbury Publishing.

Google (2023). NHS App - Apps on Google Play. [online] play.google.com. Available at:

https://play.google.com/store/apps/details?id=com.nhs.online.nhsonline&hl=en&gl=US [Accessed 8 May 2023].

Gothelf, J. and Seiden, J. (2016). Lean UX: designing great products with agile Seiden. Beijing: O’reilly.

Graham, A.K., Wildes, J.E., Reddy, M., Munson, S.A., Barr Taylor, C. and Mohr, D.C. (2019). User‐centered design for

technology‐enabled services for eating disorders. International Journal of Eating Disorders, [online] 52(10), pp.1095-1107.

doi: https://doi.org/10.1002/eat.23130 

Gri�n, L., Lee, D., Jaisle, A., Carek, P., George, T., Laber, E., Lok, B., Modave, F., Paskett, E. and Krieger, J. (2019).

Creating an mHealth App for Colorectal Cancer Screening: User-Centered Design Approach. JMIR Human Factors, 6(2),

p.e12700. doi: https://doi.org/10.2196/12700 

Gri�ths, J. (2006). Environmental sustainability in the national health service in England. Public Health, 120(7), pp.609-

612. doi: https://doi.org/10.1016/j.puhe.2006.04.005 

Gulliksen, J., Göransson, B., Boivie, I., Blomkvist, S., Persson, J. and Cajander, Å. (2003). Key principles for user-centred

systems design. Behaviour & Information Technology, 22(6), pp.397-409. doi:

https://doi.org/10.1080/01449290310001624329 

Handel, M.J. (2011). mHealth (Mobile Health)—Using Apps for Health and Wellness. EXPLORE, 7(4), pp.256-261. doi:

https://doi.org/10.1016/j.explore.2011.04.011 

Harrison, R., Flood, D. and Duce, D. (2013). Usability of mobile applications: literature review and rationale for a new

usability model. Journal of Interaction Science, [online] 1(1), p.1. doi: https://doi.org/10.1186/2194-0827-1-1 

Hartson, R. and Pyla, P. (2019). The UX book: Agile UX design for a quality user experience. 2nd ed. Cambridge, Ma: Morgan

Kaufmann.

Hassan, H.M. and Galal-Edeen, G.H. (2017). From usability to user experience. 2017 International Conference on Intelligent

Informatics and Biomedical Sciences (ICIIBMS). doi: https://doi.org/10.1109/iciibms.2017.8279761 

Jakob Nielsen (1993). Usability engineering. [online] Cambridge, Mass.: Ap Professional. Available at:

https://dl.acm.org/citation.cfm?id=2821575 [Accessed 7 Dec. 2019].

Jesse James Garrett (2011). The elements of user experience: user-centered design for the Web and beyond. 2nd ed. Berkeley,

Ca: New Riders.

Johnson, C.M., Johnson, T.R. and Zhang, J. (2005). A user-centered framework for redesigning health care interfaces.

Journal of Biomedical Informatics, 38(1), pp.75-87. doi: https://doi.org/10.1016/j.jbi.2004.11.005 

Kaasinen, E., Roto, V., Hakulinen, J., Heimonen, T., Jokinen, J.P.P., Karvonen, H., Keskinen, T., Koskinen, H., Lu, Y.,

Saariluoma, P., Tokkonen, H. and Turunen, M. (2015). De�ning user experience goals to guide the design of industrial

systems. Behaviour & Information Technology, [online] 34(10), p.976. Available at:

qeios.com doi.org/10.32388/BYAENM 25

https://doi.org/10.1093/jamia/ocv052
https://doi.org/10.1109/iuser.2014.7002683
https://play.google.com/store/apps/details?id=com.nhs.online.nhsonline&hl=en&gl=US
https://doi.org/10.1002/eat.23130
https://doi.org/10.2196/12700
https://doi.org/10.1016/j.puhe.2006.04.005
https://doi.org/10.1080/01449290310001624329
https://doi.org/10.1016/j.explore.2011.04.011
https://doi.org/10.1186/2194-0827-1-1
https://doi.org/10.1109/iciibms.2017.8279761
https://dl.acm.org/citation.cfm?id=2821575
https://doi.org/10.1016/j.jbi.2004.11.005
https://www.qeios.com/
https://doi.org/10.32388/BYAENM


https://www.academia.edu/12707759/De�ning_user_experience_goals_to_guide_the_design_of_industrial_systems

[Accessed 23 Feb. 2023].

Kamel Boulos, M.N., Brewer, A.C., Karimkhani, C., Buller, D.B. and Dellavalle, R.P. (2014). Mobile medical and health

apps: state of the art, concerns, regulatory control and certi�cation. Online Journal of Public Health Informatics, [online]

5(3). doi: https://doi.org/10.5210/ojphi.v5i3.4814 

Kirk, J. and Miller, M. (2001). Shibboleth Authentication Request. [online] login.bournemouth.idm.oclc.org. Available at:

https://methods-sagepub-com.bournemouth.idm.oclc.org/book/reliability-and-validity-in-qualitative-

research/n2.xml [Accessed 26 Mar. 2023].

Knox, L., Gemine, R., Rees, S., Bowen, S., Groom, P., Taylor, D., Bond, I., Rosser, W. and Lewis, K. (2020). Using the

Technology Acceptance Model to conceptualise experiences of the usability and acceptability of a self-management app

(COPD.Pal®) for Chronic Obstructive Pulmonary Disease. Health and Technology, 11(1), pp.111-117. doi:

https://doi.org/10.1007/s12553-020-00494-7 

Kujala, S. and Kauppinen, M. (2004). Identifying and selecting users for user-centered design. Proceedings of the third

Nordic conference on Human-computer interaction - NordiCHI ’04. doi: https://doi.org/10.1145/1028014.1028060 

Kumar, A. and Johari, S. (2015). Push noti�cation as a business enhancement technique for e-commerce. 2015 Third

International Conference on Image Information Processing (ICIIP). doi: https://doi.org/10.1109/iciip.2015.7414815 

Laubheimer, P. (2018). Beyond the NPS: Measuring Perceived Usability with the SUS, NASA-TLX, and the Single Ease Question

After Tasks and Usability Tests. [online] Nielsen Norman Group. Available at:

https://www.nngroup.com/articles/measuring-perceived-usability/ 

Legris, P., Ingham, J. and Collerette, P. (2003). Why do people use information technology? A critical review of the

technology acceptance model. Information & Management, 40(3), pp.191-204. doi: https://doi.org/10.1016/s0378-

7206(01)00143-4 

Liew, M.S., Zhang, J., See, J. and Ong, Y.L. (2019). Usability Challenges for Health and Wellness Mobile Apps: Mixed-

Methods Study Among mHealth Experts and Consumers. JMIR mHealth and uHealth, 7(1), p.e12160. doi:

https://doi.org/10.2196/12160 

Lowdermilk, T. (2013). User-Centered Design: a Developer’s Guide to Building User-Friendly Applications. Sebastopol, Ca:

O’reilly & Associates.

Luna, D., Quispe, M., Gonzalez, Z., Alemrares, A., Risk, M., Garcia Aurelio, M. and Otero, C. (2015). User-centered design

to develop clinical applications. Literature review. Studies in Health Technology and Informatics, [online] 216, p.967.

Available at: https://pubmed.ncbi.nlm.nih.gov/26262269/ [Accessed 2 Mar. 2023].

Lynch, P.J. and Horton, S. (2016). Web style guide: foundations of user experience design. New Haven: Yale University Press.

Maignant, G. (2018). Consumer Health Informatics - an overview | ScienceDirect Topics. [online] www.sciencedirect.com.

Available at: https://www.sciencedirect.com/topics/nursing-and-health-professions/consumer-health-informatics

[Accessed 1 Mar. 2023].

Mao, J.-Y., Vredenburg, K., Smith, P.W. and Carey, T. (2005). The state of user-centered design practice. Communications

of the ACM, [online] 48(3), pp.105-109. doi: https://doi.org/10.1145/1047671.1047677 

Maramba, I., Chatterjee, A. and Newman, C. (2019). Methods of usability testing in the development of eHealth

applications: A scoping review. International Journal of Medical Informatics, [online] 126, pp.95-104. doi:

qeios.com doi.org/10.32388/BYAENM 26

https://www.academia.edu/12707759/Defining_user_experience_goals_to_guide_the_design_of_industrial_systems
https://doi.org/10.5210/ojphi.v5i3.4814
https://methods-sagepub-com.bournemouth.idm.oclc.org/book/reliability-and-validity-in-qualitative-research/n2.xml
https://methods-sagepub-com.bournemouth.idm.oclc.org/book/reliability-and-validity-in-qualitative-research/n2.xml
https://doi.org/10.1007/s12553-020-00494-7
https://doi.org/10.1145/1028014.1028060
https://doi.org/10.1109/iciip.2015.7414815
https://www.nngroup.com/articles/measuring-perceived-usability/
https://doi.org/10.1016/s0378-7206(01)00143-4
https://doi.org/10.1016/s0378-7206(01)00143-4
https://doi.org/10.2196/12160
https://pubmed.ncbi.nlm.nih.gov/26262269/
https://www.sciencedirect.com/topics/nursing-and-health-professions/consumer-health-informatics
https://doi.org/10.1145/1047671.1047677
https://www.qeios.com/
https://doi.org/10.32388/BYAENM


https://doi.org/10.1016/j.ijmedinf.2019.03.018 

Mariampolski, H. (2001). Qualitative Market Research. [online] Thousand Oaks, California: SAGE Publications, Inc. doi:

https://doi.org/10.4135/9781412985529 

Mathews, S.C., McShea, M.J., Hanley, C.L., Ravitz, A., Labrique, A.B. and Cohen, A.B. (2019). Digital health: a path to

validation. npj Digital Medicine, [online] 2(1). doi: https://doi.org/10.1038/s41746-019-0111-3 

McCurdie, T., Taneva, S., Casselman, M., Yeung, M., McDaniel, C., Ho, W. and Cafazzo, J. (2012). mHealth Consumer

Apps: The Case for User-Centered Design. Biomedical Instrumentation & Technology, 46(s2), pp.49-56. doi:

https://doi.org/10.2345/0899-8205-46.s2.49 

Miaskiewicz, T. and Kozar, K.A. (2011). Personas and user-centered design: How can personas bene�t product design

processes? Design Studies, [online] 32(5), pp.417-430. doi: https://doi.org/10.1016/j.destud.2011.03.003 

Mintel (2022). UK Technology and Wellness Market Report 2022 - Market Growth. [online] store.mintel.com. Available at:

https://reports.mintel.com/display/1101377/ [Accessed 8 May 2023].

Moran, K. (2019). Usability Testing 101. [online] Nielsen Norman Group. Available at:

https://www.nngroup.com/articles/usability-testing-101/ 

Nelson, S.J. and Allkins, S. (2020). Technology in healthcare: the NHS app. British Journal of Cardiac Nursing, 15(1), pp.1-3.

doi: https://doi.org/10.12968/bjca.2019.0147 

NHS (2023). NHS England» Digital First Primary Care. [online] www.england.nhs.uk. Available at:

https://www.england.nhs.uk/gp/digital-�rst-primary-care/ 

NHS (2022). Helping develop the NHS Long Term Plan. [online] NHS Long Term Plan. Available at:

https://www.longtermplan.nhs.uk/about/helping-develop-the-nhs-long-term-plan/ 

NHS digital (2023). NHS App. [online] NHS Digital. Available at: https://digital.nhs.uk/services/nhs-app 

NHS digital (2021). NHS App turns three with 22 million users. [online] NHS Digital. Available at:

https://digital.nhs.uk/news/2021/nhs-app-turns-three-with-22-million-users#:~:text=31%20December%202021- 

NHS England (2014). NHS England» NHS Five Year Forward View. [online] England.nhs.uk. Available at:

https://www.england.nhs.uk/publication/nhs-�ve-year-forward-view/ 

NHS England (2019). The NHS Long Term Plan. [online] NHS. NHS England. Available at:

https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf [Accessed 7

Mar. 2023].

Nielsen Norman Group (2022). Evaluate Interface Learnability with Cognitive Walkthroughs. [online] Nielsen Norman

Group. Available at: https://www.nngroup.com/articles/cognitive-walkthroughs/ 

Nielsen, J. (1994). Usability inspection methods. Conference companion on Human factors in computing systems - CHI ’94.

doi: https://doi.org/10.1145/259963.260531 

Nielsen, J. (2012). Thinking Aloud: The #1 Usability Tool. [online] Nielsen Norman Group. Available at:

https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/ [Accessed 28 Feb. 2023].

Nielsen, J. and Molich, R. (1990). Heuristic evaluation of user interfaces. Proceedings of the SIGCHI conference on Human

factors in computing systems Empowering people - CHI ’90. doi: https://doi.org/10.1145/97243.97281 

Noble, H. and Smith, J. (2015). Issues of Validity and Reliability in Qualitative Research. Evidence Based Nursing, 18(2),

pp.34-35.

qeios.com doi.org/10.32388/BYAENM 27

https://doi.org/10.1016/j.ijmedinf.2019.03.018
https://doi.org/10.4135/9781412985529
https://doi.org/10.1038/s41746-019-0111-3
https://doi.org/10.2345/0899-8205-46.s2.49
https://doi.org/10.1016/j.destud.2011.03.003
https://reports.mintel.com/display/1101377/
https://www.nngroup.com/articles/usability-testing-101/
https://doi.org/10.12968/bjca.2019.0147
https://www.england.nhs.uk/gp/digital-first-primary-care/
https://www.longtermplan.nhs.uk/about/helping-develop-the-nhs-long-term-plan/
https://digital.nhs.uk/services/nhs-app
https://digital.nhs.uk/news/2021/nhs-app-turns-three-with-22-million-users#:~:text=31%20December%202021-
https://www.england.nhs.uk/publication/nhs-five-year-forward-view/
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://www.nngroup.com/articles/cognitive-walkthroughs/
https://doi.org/10.1145/259963.260531
https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/
https://doi.org/10.1145/97243.97281
https://www.qeios.com/
https://doi.org/10.32388/BYAENM


Norman, D. (1986). Cognitive Engineering. [online] Available at: https://www.researchgate.net/pro�le/Donald-Norman-

3/publication/235616560_Cognitive_Engineering/links/0c960536c18209b825000000/Cognitive-Engineering.pdf

[Accessed 9 Feb. 2023].

Norman, D.A. (2013). The Design of Everyday Things. Massachusetts: Mit Press.

O�ce for Health Improvement & Disparities (2022). Air pollution: applying All Our Health. [online] GOV.UK. Available at:

https://www.gov.uk/government/publications/air-pollution-applying-all-our-health/air-pollution-applying-all-

our-health#:~:text=In%20the%20UK%2C%20air%20pollution [Accessed 12 May 2023].

PKB (2023). PKB Manual - PKB in the NHS App - usability testing with patients. [online] manual.patientsknowbest.com.

Available at: https://manual.patientsknowbest.com/user-research/pkb-in-the-nhs-app-usability-testing-with-

patients [Accessed 6 May 2023].

Platt, D.S. (2016). The joy of UX: user experience and interactive design for developers. Boston: Addison-Wesley.

Preece, J., Sharp, H. and Rogers, Y. (2011). Interaction design. 5th ed. Hoboken, N.J.: Wiley; Chichester.

RCP (2018). Outpatients: the future – adding value through sustainability. [online] RCP London. Available at:

https://www.rcplondon.ac.uk/projects/outputs/outpatients-future-adding-value-through-sustainability [Accessed 11

May 2023].

Riihiaho, S. (2001). (PDF) Experiences with Usability Evaluation Methods. [online] ResearchGate. Available at:

https://www.researchgate.net/publication/2485077_Experiences_with_Usability_Evaluation_Methods 

Rosala, M. (2021). How Many Participants for a UX Interview? [online] Nielsen Norman Group. Available at:

https://www.nngroup.com/articles/interview-sample-size/ [Accessed 12 May 2023].

Rubin, J. and Chisnell, D. (2008). Handbook of usability testing: how to plan, design, and conduct e�ective tests. Indianapolis

(Ind.): Wiley Pub.

Saparamadu, A.A.D.N.S., Fernando, P., Zeng, P., Teo, W.M.H., Goh, X.T.A., Lee, J. and Lam, C.W., Leslie (2020). A User-

centered Design Process of an mHealth Application for Health Professionals: A Case Study (Preprint). JMIR mHealth and

uHealth. doi: https://doi.org/10.2196/18079 

Sarker, I.H. (2021). Data Science and Analytics: An Overview from Data-Driven Smart Computing, Decision-Making and

Applications Perspective. SN Computer Science, 2(5). doi: https://doi.org/10.1007/s42979-021-00765-8 

Saunders, M., Lewis, P. and Thornhill, A. (2016). Research Methods for Business Students. 7th ed. Harlow: Pearson.

Saunders, M., Lewis, P. and Thornhill, A. (2019). Research Methods for Business Students. 8th ed. United Kingdom: Pearson.

Sauro, J. (2016). Measuring Usability With The System Usability Scale (SUS). [online] Userfocus.co.uk. Available at:

https://userfocus.co.uk/articles/measuring-usability-with-the-SUS.html [Accessed 1 May 2023].

Sauro, J. (2018). MeasuringU: 5 Ways to Interpret a SUS Score. [online] Measuringu.com. Available at:

https://measuringu.com/interpret-sus-score/ [Accessed 27 Apr. 2023].

Schnall, R., Rojas, M., Bakken, S., Brown, W., Carballo-Dieguez, A., Carry, M., Gelaude, D., Mosley, J.P. and Travers, J.

(2016). A user-centered model for designing consumer mobile health (mHealth) applications (apps). Journal of

Biomedical Informatics, [online] 60, pp.243-251. doi: https://doi.org/10.1016/j.jbi.2016.02.002 

Sedlmayr, B., Schö�er, J., Prokosch, H.-U. and Sedlmayr, M. (2018). User-centered design of a mobile medication

management. Informatics for Health and Social Care, 44(2), pp.152-163. doi:

https://doi.org/10.1080/17538157.2018.1437042 

qeios.com doi.org/10.32388/BYAENM 28

https://www.researchgate.net/profile/Donald-Norman-3/publication/235616560_Cognitive_Engineering/links/0c960536c18209b825000000/Cognitive-Engineering.pdf
https://www.researchgate.net/profile/Donald-Norman-3/publication/235616560_Cognitive_Engineering/links/0c960536c18209b825000000/Cognitive-Engineering.pdf
https://www.gov.uk/government/publications/air-pollution-applying-all-our-health/air-pollution-applying-all-our-health#:~:text=In%20the%20UK%2C%20air%20pollution
https://www.gov.uk/government/publications/air-pollution-applying-all-our-health/air-pollution-applying-all-our-health#:~:text=In%20the%20UK%2C%20air%20pollution
https://manual.patientsknowbest.com/user-research/pkb-in-the-nhs-app-usability-testing-with-patients
https://manual.patientsknowbest.com/user-research/pkb-in-the-nhs-app-usability-testing-with-patients
https://www.rcplondon.ac.uk/projects/outputs/outpatients-future-adding-value-through-sustainability
https://www.researchgate.net/publication/2485077_Experiences_with_Usability_Evaluation_Methods
https://www.nngroup.com/articles/interview-sample-size/
https://doi.org/10.2196/18079
https://doi.org/10.1007/s42979-021-00765-8
https://userfocus.co.uk/articles/measuring-usability-with-the-SUS.html
https://measuringu.com/interpret-sus-score/
https://doi.org/10.1016/j.jbi.2016.02.002
https://doi.org/10.1080/17538157.2018.1437042
https://www.qeios.com/
https://doi.org/10.32388/BYAENM


Silverman, D. (2005). Doing qualitative research. London: Sage.

Smaradottir, B., Gerdes, M., Fensli, R. and Nartinez, S. (2015). User-Centered Design of a COPD Remote Monitoring

Application Experiences from the EU-project United4Health. [online] Researchgate. Available at:

http://www.iariajournals.org/software [Accessed 24 Mar. 2023]. International Journal on Advances in Software, vol 8 no

3 & 4, year 2015.

Spillers, F. (2022). How to Design Noti�cations for Better Mobile Interactions. [online] The Interaction Design Foundation.

Available at: https://www.interaction-design.org/literature/article/how-to-design-noti�cations-for-better-mobile-

interactions?utm_campaign=evergreen&utm_medium=post&utm_source=social-

network&utm_content=article_image_post [Accessed 10 May 2023].

Strömberg, H., Leikas, J., Ikonen, V., Netta, I., Jokela, T., Aikio, K.-P., Jounila, I., Hoonhout, J., Leurs, N. and Heinilä, J.

(2005). NOMADIC MEDIA: User-Centred Design: Guidelines for Methods and Tools. [online] VTT’s Research Information Portal.

Tampere: VTT Technical Research Centre of Finland. Available at: https://cris.vtt.�/en/publications/nomadic-media-

user-centred-design-guidelines-for-methods-and-tool [Accessed 18 Feb. 2023].

Topol Review (2019). Preparing the healthcare workforce to deliver the digital future An independent report on behalf of the

Secretary of State for Health and Social Care. [online] Available at: https://topol.hee.nhs.uk/wp-content/uploads/HEE-

Topol-Review-2019-printable.pdf [Accessed 7 Mar. 2023].

Tullis, T. and Albert, W. (2013). Measuring the user experience: collecting, analyzing, and presenting usability metrics.

Amsterdam: Morgan Kaufmann.

Unger, R. and Chandler, C. (2012). A project guide to UX design: for user experience designers in the �eld or in the making.

Berkeley, Ca.: New Riders.

Virzi, R.A., Sorce, J.F. and Beth Herbert, L. (1993). A Comparison of Three Usability Evaluation Methods: Heuristic, Think-

Aloud, and Performance Testing. In Proceedings of the Human Factors and Ergonomics Society Annual Meeting.

Wachtler, C., Coe, A., Davidson, S., Fletcher, S., Mendoza, A., Sterling, L. and Gunn, J. (2018). Development of a Mobile

Clinical Prediction Tool to Estimate Future Depression Severity and Guide Treatment in Primary Care: User-Centered

Design. JMIR mHealth and uHealth, 6(4), p.e95. doi: https://doi.org/10.2196/mhealth.9502 

Wilson, C. (2014). User interface inspection methods: a user-centered design method. Waltham, Ma: Morgan Kaufmann.

Yin, R.K. (2018). Case study research and applications: Design and methods. 6th ed. Thousand Oaks, California: Sage

Publications, Inc.

Declarations

Funding: No speci�c funding was received for this work.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/BYAENM 29

http://www.iariajournals.org/software
https://www.interaction-design.org/literature/article/how-to-design-notifications-for-better-mobile-interactions?utm_campaign=evergreen&utm_medium=post&utm_source=social-network&utm_content=article_image_post
https://www.interaction-design.org/literature/article/how-to-design-notifications-for-better-mobile-interactions?utm_campaign=evergreen&utm_medium=post&utm_source=social-network&utm_content=article_image_post
https://www.interaction-design.org/literature/article/how-to-design-notifications-for-better-mobile-interactions?utm_campaign=evergreen&utm_medium=post&utm_source=social-network&utm_content=article_image_post
https://cris.vtt.fi/en/publications/nomadic-media-user-centred-design-guidelines-for-methods-and-tool
https://cris.vtt.fi/en/publications/nomadic-media-user-centred-design-guidelines-for-methods-and-tool
https://topol.hee.nhs.uk/wp-content/uploads/HEE-Topol-Review-2019-printable.pdf
https://topol.hee.nhs.uk/wp-content/uploads/HEE-Topol-Review-2019-printable.pdf
https://doi.org/10.2196/mhealth.9502
https://www.qeios.com/
https://doi.org/10.32388/BYAENM

