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Talk outline

• Introduction
• Who are diverse groups?
• Research with diverse groups
• Challenges and enablers for software researchers
• Conclusion
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Prof Ita Richardson
• Research: Global Software Development / Connected Health (Digital Health) 

Research 
• Evolution of software process and healthcare process
• Interdisciplinary:

• Nursing & Midwifery
• Physiotherapy
• Music therapy

• Supervised 19 PhD and 1 Habilitation student to graduation / 250+ papers
• Chair of CSIS/Lero Athena SWAN committee
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Diverse groups
• “Different, unlike, distinct;” (Oxford English Dictionary)

• Lero research includes:
• Older people, race, gender, people with hearing problems, malnourished 

children, people with intellectual disability, people with chronic 
conditions, potential to have specific conditions
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Gender

Travelling 
community

Age

Civil 
Status

Family 
Status

Disability

Religion
Race

Sexual 
Orientation

Equal Status Acts (2000-2015) 
Employment Equality Acts (1998-2015)

Equality as defined in Ireland



Phase 2: A Running Start

On-line music therapy: supporting people living with 
dementia

Connected Health for Diverse Groups

Recommendations for Developing Health Information System 
Applications for use by Persons with Mild Intellectual and 
Development Disabilities

Recommendations for Developing Smartphone Applications 
for an Ageing Population

BREASTech: Increasing physical activity in breast cancer 
survivors through technology-enabled care

Saudi Arabian 
Cultural 
Bureau



Nothing about us Without us [1]

250 + older adults

Focus groups, 
Prototype evaluation, 

Surveys, Interviews

Ageing 
Population

People living 
with dementia [3]

Patient & Public InvolvementStakeholder Feedback

Breast cancer 
survivors [2]

Two Breast cancer 
survivors on research 

team

Workshop (15 women) 
Interviews (15 women) 

Photovoice

Action research 
project 

Participation from 
people with 

dementia, carers, 
music therapists

Persons with 
mild IDD

Hail, Saudi Arabia

Participative focus 
groups 

19 men, 7 women

Qualitative study
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Today’s discussion

1. A Multi-method Approach for Requirements Elicitation for the 
Design and Development of Smartphone Applications for Older 
Adults4

2. Design Recommendations for Developing Health Information 
System Applications for use by Persons with Mild Intellectual 
and Developmental Disabilities5

3. Recommendations presented in Design Pattern format
Each pattern describes a problem which occurs over and over again in our 
environment, and then describes the core of the solution to that problem, in such a 
way that you can use this solution a million times over, without ever doing it the 
same way twice6



Recommendation
Control number of choices available for the user when they are progressing 
through the application 

Category Graphical User Interface

Problem or goal Experts agreed that software developers should reduce the number of choices 
available in HIS applications for persons with IDD to ease cognitive load [a-c].

Evidence/Proof

[a] Seale J, Garcia-Carrisoza H, Rix J, Sheehy K, Hayhoe S. A proposal for a unified 
framework for the design of technologies for persons with learning difficulties. 
Technology and Disability. 2018 Jan 1;30(1-2):25-40. 

[b] Gibson, R.C., M.-M. Bouamrane, and M. Dunlop, Design Requirements for a 
Digital Aid to Support Adults with Mild Learning Disabilities During Clinical 
Consultations: Qualitative 179 Study with Experts. JMIR rehabilitation and 
assistive technologies, 2019. 6(1): p. e10449.

[c] Mobile app reviewer “This is an awesome app that is customizable for each 
user even down to two choices at a time.”

Solution

Allow users to control the speed they move through the game by controlling the 
number of choices available as they progress through the application.  This could 
be done through setting up a ‘number of choices at decision point’ when users 
are setting up the game, for example.  Remember that people with any learning 
or cognitive difficulty can be slow in their performance and responses.



Data Sources

Literature

Standards

Commentary 
on Apps

User groups

Software 
Engineers

Experts
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Research Project /1

RQ: What are the recommendations that need to be considered by software 
engineers to make smart phone applications usable and accessible for older 
adults?

• PhD 2020: Dr Bilal Ahmed, supervised by Prof Ita Richardson and Dr Sarah 
Beecham

• Software Process: Requirements Engineering
• Mixed methods (qualitative and quantitative)
• Industry partner: 

• Collaborator: 
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Literature Review: 
Characteristics of 
existing systems;
Usage patterns;

Sensitivity analysis 

Semi-structured 
interviews:

Potential barriers;
Motivators;

Attitudes towards 
technology;

Functions that 
should be met by 

smartphone 
application

Survey: 
124 females / 78 

males responded;
Likes, dislikes and 

expectations about 
smartphone 
applications

Research Methodology
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Research Methodology

Preliminary 
Recommendations
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Research Methodology

Prioritised 
Recommendations
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Prototype 
development: 

Dual-benefit social 
volunteering 
networking 
smartphone 
application;

Evaluation by 11 
females / 9 males 

on System Usabilty
Scale

Research Methodology
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Research Methodology

Validated 
Recommendations
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Recommendations 
classified:
Usabilty –

Morville’s Usability 
Honeycomb;

Accessibility –
POUR Perceivable, 

Operable, 
Understandable, 

Robust (W3C);
Inter-rator
reliability

Research Methodology
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Research Methodology

ReDEAP
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ReDEAP: Recommendations for DEveloping
smartphone Applications for an aging 
Population



Conclusions from PhD 2020: 
Dr Bilal Ahmed

• Empirically derived a set of recommendations for the design of 
smartphone applications for older adults7

• Objectivity of qualitative data analysis: series of inter-rater 
reliability tests with three researchers

• Recommendations aim to help the development of usable and 
accessible smartphone applications for older adults

20
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Research Project /2

RQ: What guidance can be provided for software designers and developers 
to make Health Information Systems (HIS) more user-friendly for adults with 
mild IDD?

• PhD (post-viva): Muneef Alshammari, supervised by Prof Ita Richardson 
and Dr Owen Doody 

• Software Process: Requirements Engineering
• Interdisciplinary: Nursing & Midwifery
• Qualitative research
• Collaborators: Organisations who provide care to people with Mild IDD 



Terms

• Intellectual and developmental disability (IDD) is
defined as “a disability characterized by significant
limitations both in intellectual functioning (reasoning,
learning, problem solving) and in adaptive behavior,
which covers a range of everyday social and practical
skills. This disability originates before the age of 18”8.

• IDD is identified as profound, severe, moderate and
mild, with the majority classified as having mild IDD9.

22
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Context
“The use of technology by persons with an intellectual
disability (ID) is a neglected area of research and
practice”10.

Studies have repeatedly shown that persons with
intellectual disabilities, ….., can gain many benefits from
the use of the technology11.

Health 
Information 

System 
Technology

Access & Use 
of Health 

Information

Current 
Barriers
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Research Methodology

People w
ith M

ild ID
D

Exploration 
of 

technology 
use

EvaluationPrototype 

Mobile 
app 

evaluation
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19 male, 7 female study participants, aged between 18 and 35 
years with mild IDD.   6 groups were held, each group with 4-5 
participants. 

Conducted in two disabled service providers in Hail, Saudi 
Arabia

Round 1:

Semi-structured focus groups facilitated by researcher

Round 2: Each participant was given specific tasks such as 
accessing apps or finding information, observed by the researcher. 

Devices used were laptop, iPad, and smart phone

Ethical guidelines were followed when conducting this research with people with IDD [9], 
and ethical approval was received from the University of Limerick (2019_02_06_S&E ) 



Conclusions from PhD 2022 : 
Muneef Alshammari

• Persons with IDD can learn about health information 
through using digital technology

• Software designers/developers and need to work with 
persons with IDD, families, carers and health care staff

• Gaming technology, which can enhance motivation, is 
being used increasingly to develop interventions that 
improve health knowledge.
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Challenges and enablers for 
software researchers

• Regulations
• Software as a medical device

• Accounting for diverse groups 
• ICSE2019: 6 ‘Developers do’ papers in session, 3 mentioned % of women, 1 gave 

(limited) results regarding women
• Tools and education developed for male Software Engineers

• Ethics
• Ensure you apply to your University ethics committee
• Be aware of, but don’t be put off by, the difficulties

• Interdisciplinarity
• Strengthens your research topic and research methods
• May be difficulties publishing, but when you do, impact factors can be higher!
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Conclusion

• Software is pervasive
• Software is interdisciplinary
• Software is diverse
• Software can hinder or help people of diversity 
It is incumbent on us as professional software researchers and 
software engineers to account for this in our work
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