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Neuropsychiatric, 
energy/drive, 
executive and 
memory 

Neurological and 
musculoskeletal 

Mental and 
emotional

Communication, 
language and 
calculation

Other 
impairments

Intellectual 

Participants 
with 

impairment
n=1631

Deafness, n=24(1%) 

Blindness, n=20(1%) 

Deaf-blindness, n=30(2%) 

Visual impairment, n=61(4%) 

Hearing impairment, n=66(4%) 



Altman M, Huang TTK, Breland JY: Design Thinking in Health Care. Preventing chronic disease 2018
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Exploring

Issue
defined

Conceptualizing

Sketching

Prototyping

Mutual 
interpretation

User tests

Planning 
full 

evaluation

2025

Bratteteig T et al. Organising principles and general guidelines for Participatory Design projects. Methods from: Routledge International Handbook of Participatory Design Routledge. 2012.

Patton MQ. Qualitative research & evaluation methods : integrating theory and practice 2015

Programming

Development



Methods
Study II

Conception

Planning full 
evaluation

Exploring

Co-
designing

Prototyping

Analysing

Pilot testing
User tests with specific target groups: 
Intellectual disabilities, 
Reading/writing/counting 
impairments, Autism spectrum 
disorders, primary health care 
patients having hypertension

Persson H, Åhman H, Yngling AA, Gulliksen J: Universal design, inclusive design, accessible design, design for all…. UAIS 2015
Lid I: Developing the Theoretical Content of Universal Design. Scandinavian Journal of Disability Research 2013
Altman M, Huang TTK, Breland JY: Design Thinking in Health Care. Preventing chronic disease 2018

Planning

Participatory co-design 
Workshops for co-design of a 
physical activity promotion eHealth 
service:
1) ‘Extreme users’ i.e. people with 

different types of impairments
2) Health care professionals
3) All actor perspectives
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• Accessibility and usability

• use / intention to use
• engagement
• difficulty of use
• functionality
• relevance
• trustworthiness
• intention to recommend

• blood pressure

• physical activity

• 2 items Physical Activity questionnaire
• questions on sedentary behaviour
• the Exercise Self-efficacy Scale
• activity logs



Pettersson L, Johansson S, Demmelmaier I, Gustavsson C. Disability digital 
divide: survey of accessibility of eHealth among people with and without 
impairment. BMC Public Health. 2023 

Pettersson L, Johansson S, Demmelmaier I, von Koch L, Gulliksen J, Hedvall P-O, 
Gummesson K, Gustavsson C. Disability digital divide: comparing accessibility of 
eHealth from before to during the COVID19 pandemic. …

Pettersson L, Johansson S, Demmelmaier I, Gustavsson C. Digging deep into the 
eHealth Disability digital divide - Survey of use and perceived difficulty in the use of 
twenty-one eHealth services among people with various types of impairments. …

Pettersson L, Johansson S, Jonsson M, Gustavsson C. Co-design of an eHealth 
service for physical activity promotion together with users of the services. …

Pettersson L, Johansson S, Jonsson M, Gustavsson C. ProMotion: a co-designed 
eHealth service for promotion of physical activity in primary healthcare – a 
randomised controlled feasibility study. …



Pettersson L, Johansson S, Demmelmaier I, Gustavsson C. Disability digital 
divide: survey of accessibility of eHealth among people with and without 
impairment. BMC Public Health. 2023 

Pettersson L, Johansson S, Demmelmaier I, von Koch L, Gulliksen J, Hedvall P-O, 
Gummesson K, Gustavsson C. Disability digital divide: comparing accessibility of 
eHealth from before to during the COVID19 pandemic. …

Pettersson L, Johansson S, Demmelmaier I, Gustavsson C. Digging deep into the 
eHealth Disability digital divide - Survey of use and perceived difficulty in the use of 
twenty-one eHealth services among people with various types of impairments. …

Pettersson L, Johansson S, Jonsson M, Gustavsson C. Co-design of an eHealth 
service for physical activity promotion together with users of the services. …

Pettersson L, Johansson S, Jonsson M, Gustavsson C. ProMotion: a co-designed 
eHealth service for promotion of physical activity in primary healthcare – a 
randomised controlled feasibility study. …



• Acceptance & cost-effectiveness analyses of eHealth 
improve over time

• Patient outcomes are generally at least as effective as 
traditional care

• Patients already use eHealth from non-reliable
sources

(Bashshur RL et al. 2016)

• Often low adherence, can lead to underestimation of 
the effects

(Eland-de Kok et al. 2011)

Cheng C et al. Applying the Electronic Health Literacy Lens: Systematic Review of Electronic Health Interventions Targeted at Socially Disadvantaged Groups. Journal of medical Internet research. 2020



• Users are younger, richer, more educated, 
cohabitant, living in cities

(Reiners F et al. 2019)

• Minor conditions
(Gabrielsson-Järhult F, Kjellström S, Josefsson KA. 2021)

• Users have less chronic diagnoses and less 
diagnoses are handled online 

(The Swedish Agency for 
Health and Care Services Analysis 2022)

Gulley SP, Altman BM: Disability in two health care systems: access, quality, satisfaction, and physician contacts among working-age Canadians and Americans with disabilities. Disabil Health J 2008
Johansson S. Design for Participation and Inclusion will Follow. Disabled People and the Digital Society. [Doctoral thesis]: Stockholm Sweden: Royal Institute of Technology; 2019 



Johansson S. Design for Participation and Inclusion will Follow. Disabled People and the Digital Society. [Doctoral thesis]: Stockholm Sweden: Royal Institute of Technology; 2019 
Martins J et al. A full scope Web accessibility evaluation procedure proposal based on Iberian eHealth Accessibility Compliance. Computers in Human Behavior. 2016 



Bol N et al. Differences in mobile health app use: A source of new digital inequalities? The Information Society. 2018
Eland-de Kok P et al. A systematic review of the effects of e-health on chronically ill patients. J Clin Nurs. 2011



Ahmed I, Ahmad NS, Ali S, Ali S, George A, Saleem Danish H, Uppal E, Soo J, Mobasheri MH, King D et al: Medication Adherence Apps: Review and Content Analysis. JMIR mHealth and uHealth 2018
Wac K: Smartphone as a personal, pervasive health informatics services platform: literature review. Yearbook of medical informatics 2012
CEN- ISO/TS 82304-2:2021 First edition Part 2: Health software —Health and wellness apps—Quality and reliability 



From: Hamine S et al. Impact of mHealth chronic disease management on treatment adherence and patient outcomes: a systematic review. Journal of medical Internet research. 2015

Henni SH et al. The experiences, needs and barriers of people with impairments related to usability and accessibility of digital health solutions, levels of involvement in the design process and strategies for participatory and universal 
design: a scoping review. BMC Public Health 2022
Jones M et al. Mobile Healthcare and People with Disabilities: Current State and Future Needs. International journal of environmental research and public health 2018

1988                                      2016  2022

Disability Digital Divide
Why? (3/3)

• No studies on digital use with 
sufficient number with impairments 

(Dobransky K et al. 2016)



** Logistic regression models of rate of change in use of eHealth across the pandemic, depending on types of impairment. Reference group is 2019 results as interaction 

effects with types of impairment, adjusted for gender (reference female) and age (reference <30 years old). aOR = adjusted odds ratio (significant values in bold), followed by 
95% confidence interval.



** Logistic regression models of rate of change in use of eHealth across the pandemic, depending on types of impairment. Reference group is 2019 results as interaction 

effects with types of impairment, adjusted for gender (reference female) and age (reference <30 years old). aOR = adjusted odds ratio (significant values in bold), followed by 
95% confidence interval.
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Log in

Taking part of the information

Understandning the service

NavigateFinding instructions about how the service works

Not compatible with assistive device

Other difficulty

All, n = 872 Communication, language and calculation conditions, n  = 247 Intellectual conditions, n = 107

Neuropsychiatric, energy/drive, executive and memory conditions, n = 484 Neurological and musculoskeletal conditions, n = 540 Mental and emotional conditions, n = 217

Blindness, n = 12 Visual impairment, n = 59 Deafness, childhood onset or acquired in adulthood, n = 4

Hearing impairment, n = 70 Other conditions, n = 666

Types of difficulties



Methodological
considerations

• Sufficient sample size in a hard-to-
reach population 
<-> selection bias in the recruitment

• Self-assessed

Conclusions
• Divide in eHealth accessibility

• Impairments can be aggregated into 
relevant groups

• Heterogeneities of use and difficulty to 
use eHealth
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