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Abstract 

Human-Centered design (HCD) is widely recognized as one of the most impactful approaches for develop-

ing digital health (DH) innovations. Despite HCD, technology‑driven healthcare systems remain complex. 

Over the past century, HCD has evolved alongside the broader field of design. This study aims to under-

stand the challenges of HCD in digital health in the 2020s, future insights, and to explore emerging ap-

proaches to revise HCD. To achieve this, a systematic review of 53 publications (2020–2025) was con-

ducted. The findings reveal persistent issues in terms of usability, inclusiveness, organizational constraints, 

and evaluation. The future calls for systemic and cultural considerations, evidence-based methods, and 

interdisciplinary collaboration. Emerging paradigms such as value-sensitive design, agile approaches, and 

more-than-human perspectives signal a shift toward sustainable ethical innovation. The recommenda-

tions emphasize moving beyond anthropocentric models to embed ecological and societal values in digital 

health design. 

Keywords: design-based research, human-centered design, user-centered design, digital health, system-

atic review 

Introduction 

Healthcare organizations are increasingly adopting 

digital health (DH) technologies [1] guided by poli-

cies such as the EU Digital Decade 2030 [2]. Recent 

global events, such as COVID-19, advancements in 

AI, and climate change, have accelerated the need 

for robust DH strategies. Healthcare is a complex 

ecosystem with multiple stakeholders, making the 

integration of digital tools challenging. Successful 

implementation requires organizational, structural, 

and process changes to achieve the intended health 

outcomes [1,3]. Research shows that healthcare 

technology projects often fail to deliver the ex-

pected results [4,5]. HCD is a practical approach for 

developing DH innovations, aligning design with 

user needs and real-life contexts. However, critical 

reflections on the application of HCD in DH are lack-

ing, and its limitations, such as narrow focus and 

sampling biases, need to be addressed [5-8]. 

Human-centered design in digital health 

The design process has many variations, which is 

the result of its evolution over time, during which 

design research has emphasized the value of the 
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design process itself. It has proven to be a powerful 

tool for developing design practice [9]. Processes 

are iterative, relative, contextual and situated, re-

flecting the diverse needs of end users and other 

stakeholders, making them hard to be standard-

ized. [10]. 

Auernhammer et al. [11] examined the founda-

tional influences and facets of HCD prior to the 

2020s. Their work traces the evolution of different 

design approaches over the decades. The article 

calls for ongoing reflection and the adaptation of 

design methods. Designers also need to develop 

new creative approaches for challenges such as so-

cietal inequality and ecological sustainability. The 

design field needs to evolve, and methods should 

be continuously reviewed to identify ways to im-

prove and make them more effective [12,13].  

HCD evolved from ergonomics and human factors 

in the 1940s, participatory design in the 1960s, and 

design thinking in later decades. While terms HCD 

and User-Centered Design (UCD) are used inter-

changeably, UCD tends to reduce humans to mere 

technology users, whereas HCD aims for a holistic 

view. Despite its strengths, HCD faces challenges in 

representing diverse user groups and considering 

systemic impacts. [6-8]. A key concern is that HCD 

is increasingly used to achieve short-term gains for 

businesses and investors. This economic focus has 

diminished the potential of design for the in-depth 

exploration of decisions prior to their implementa-

tion [12-14]. 

According to the HCD ISO Standard [15] and the in-

teraction principles included, four activities should 

take place during the design of an interactive sys-

tem. The user is positioned at the center, sur-

rounded by activities, understanding the context of 

use, specifying user and organizational require-

ments, producing design solutions, and conducting 

evaluations. To address responsible innovation, the 

HCD innovation lens has been further developed by 

[16] to include life-centered design principles of 

technology (feasibility), business (viability), human 

(usability, desirability), environmental and ethical 

values. 

Digital health 

Definitions of digital health (DH) are diverse [17-

19]. DH refers to the development and use of digital 

technologies to improve health for example, 

eHealth solutions. It supports all stages of 

healthcare and plays a critical role in digital trans-

formation. The evolution of DH spans several dec-

ades [19]. In the 1970s, telemedicine emerged, en-

abling remote consultations through 

telecommunications. In the 1990s, eHealth intro-

duced ICT-based healthcare services for preven-

tion, diagnosis, and treatment. In the 2010s, 

mHealth leveraged mobile devices for health moni-

toring and interventions, and from 2015 onward, 

DH gained prominence, on the convergence of ge-

nomics, data analytics, and everyday digital tech-

nologies.  

The growing use of mobile devices, led to the defi-

nition of mHealth, which the WHO defines as a 

medical and public health practice supported by 

mobile devices [20]. Since 2015, DH has been the 

fusion of digital technology with genomic and pro-

teomic advances, alongside everyday life and 

broader social determinants of health. New preven-

tive services are increasingly targeted at self-paying 

patients [20,21]. Data, both personal and organiza-

tional, are generated by the devices used by indi-

viduals and organizations. The timeline in the Fig-

ure 1. illustrates how DH has shifted from isolated 

technological solutions to integrated, systemic ap-

proaches globally.  

The definition of DH is also evolving, as [22] argues 

for the concept from “digital health” to “digital One 
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Health”, moving beyond an HCD approach to incor-

porate nonhuman agents, including other living 

things, places, and space. The One Health approach 

recognizes the interconnected and ecological di-

mensions of human health and well-being, while 

also emphasizing the role of digital technologies. 

Figure 1 summarizes the evolution of HCD and DH. 

The aim of this study is to develop a comprehensive 

understanding of the challenges of HCD in DH in the 

2020s, to provide insights into future 

developments, and to identify emerging ap-

proaches for design.  

Research Questions: 

RQ1: What are the challenges of Human-Centered 

Design in digital health in the 2020s? 

RQ2: What are the future directions and emerging 

design approaches for revising Human-Centered 

Design in digital health? 

 

 

Figure 1. Historical timeline and its influence on the development of HCD and DH. Adapted from the orig-

inal figure in [11] “Several diverse evolutions of Human-Centered Design”. Recent challenges (e.g., COVID-

19) were added for the period after 2020. “From telematics to Digital health -brief history” is presented 

in capitalized italic letters and adapted from [19].  
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Research methods 

The research method for this study is a thematic 

systematic literature review, a transparent method 

of analyzing existing research by organizing findings 

into key themes, concepts, or topics rather than 

presenting them chronologically [23]. The study is 

conducted to identify potentially eligible studies 

and to collect relevant evidence on a chosen topic. 

[24]. The review is informed by the theoretical 

background presented in the introduction and is 

grounded in the work of the authors of [11,19].  

Search strategy  

The search strategy is presented in the PRISMA flow 

diagram in Figure 2. A total of three searches were 

conducted in May 2025. The search was performed 

using the Scopus database with the keywords 

shown in Figure 2. Scopus [25] was selected for its 

comprehensive coverage of global literature across 

various disciplines and is valued for providing high-

quality content, a rigorous selection process, and 

advanced analytical tools. The search was docu-

mented in detail to allow for reproducibility. 

Keenious [26] was used to support the Scopus 

search during the second and third search rounds. 

Studies [11] and [5] were uploaded to Keenious for 

these searches.  

 

Figure 2. PRISMA diagram of the identification of studies through databases and registers  

All 53 studies included are listed in Appendix 1. 
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Rationale for artificial intelligence tool selection 

Elicit [27] and Keenious [26] were chosen for their 

complementary support in literature reviews. Elicit 

was used to support the review and leverages ad-

vanced large language models (LLMs) optimized for 

academic reasoning, structured evidence extrac-

tion, summarization, and sentence-level citation 

support. Its process‑based design enables transpar-

ent reasoning and reduces the risk of hallucination 

by supervising intermediate steps [28]. Keenious 

uses natural language processing (NLP) and an 

AI‑driven recommendation engine to identify and 

retrieve relevant academic literature from text or 

PDF inputs, drawing on over 250 million scholarly 

sources via OpenAlex, based on semantic similarity 

rather than keywords.It is a discovery and compre-

hension tool, not a content generator [29]. This 

two‑tool workflow ensured both breadth (compre-

hensive discovery) and depth (accurate interpreta-

tion and extraction). The use of these tools is illus-

trated in Figure 3. 

 

Figure 3. The use of Artificial Intelligence to support the research. 
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Establishing inclusion and exclusion criteria, and 

selecting studies to be included in the review 

The selected publications included open-access, 

peer-reviewed articles, research papers, confer-

ence proceedings, and book chapters published be-

tween 2020 and 2025 in English. This timeframe 

was chosen because [11] covered studies up to 

2019. The documents were from the medicine, 

health professions, and nursing fields. Detailed ex-

clusion criteria are presented in the PRISMA flow di-

agram in Figure 2. Studies were included if they ad-

dressed both HCD (including UCD) and DH within 

the defined thematic scope. The first round of the-

matic screening was conducted manually on 286 

documents to identify relevant studies based on ab-

stracts, keywords, and, where necessary, results 

and conclusions. Duplicates were also removed.  

After this round, 86 articles were selected for the 

next phase. In the second round, Elicit [27] was 

used to categorize these articles according to their 

relevance, first to HCD and then to DH, as shown in 

Figure 3. After sorting, the linkage between the two 

contexts was manually verified. The quality of the 

studies was assessed using deductive content anal-

ysis at this stage. After this screening, 53 articles re-

mained.  

Analysis of the studies 

Deductive content analysis [30] of the data was 

based on the theoretical background and concepts 

presented in the introduction chapter. A deductive 

analysis aims to extend and test existing theory or 

conceptual models, resulting in a refined frame-

work that better fits the present sample and cap-

tures greater diversity in the phenomenon under 

study [31]. 

The review feature of the Elicit program was used 

to support the review, and it was configured using 

prompts (see Figure 3) to extract and organize cat-

egories from the 53 included articles based on RQ1 

and RQ2. An Elicit prompt is a targeted question or 

instruction input by the user to guide the AI in 

searching, analyzing, or summarizing scientific liter-

ature [31]. The supportive role of the Elicit program 

was systematically evaluated to identify potential 

hallucinations and verify the accuracy of the man-

ual first-phase screening. Coding was conducted by 

the first author on the Miro whiteboard. 

Results 

The findings are organized into three main thematic 

categories and subthemes, as shown in Table 1. The 

detailed analysis includes subcategories, codes, and 

references, which are presented in Appendix 2. Var-

iations across studies reflect differences in target 

groups (patients (n=12), healthcare professionals 

(n=9), design professionals (n=1), mixed groups 

n=13), contexts, and types of DH solutions.

 

  



    

SCIENTIFIC PAPERS 

 

 

15.9.2026    FinJeHeW 2026;18(3)  293 

Table 1. Main categories and subcategories identified in the review (RQs 1–2).  

RQ1 Challenges  
Main Category 

Subcategories 

Usability Poor usability, accessibility, and low user engagement, poor needs assessment 
HCD methodological chal-
lenges 

Tools and methods, limited participant presentation, limited validation on effect 
and value, limited skills in HCD methods, power imbalances during the process, 
different stakeholder needs and expectations imbalances during the process, lim-
ited system-level views, challenges in evidence-based practice 

Technological  Feasibility, interoperability, security, regulation and ethics, digital skills and liter-
acy, not meeting needs, not identified, efficacy-effectiveness 

Equity Limited inclusivity and diversity, societal level impact, digital divide (access, digi-
tal literacy, and skills)  

Organizational Limited resources (time, personnel, training), complexity in the healthcare con-
text, multidisciplinary and stakeholder collaboration, engagement, management, 
implementation, resistance to change 

RQ2 Future insights and 
emerging design ap-
proaches 

 

Inclusivity and diversity in 
digital health development 

Diversity in testing phases, environmental impacts, cultural sensitivity, mental 
health, socio-economic divide, designing for an aging population 

Strategies Policy-level changes and strategies, expanding HCD processes and methods to 
low-resource countries 

Evaluation and impact of 
HCD  

Process, tools, and methods needed for the evaluation, assessing value 

HCD methodological Ad-
vancements  

Evidence-based practices, methods to prevent bias, assessing resource limita-
tions, HCD methodologies for engagement, HCD process continuity, development 
of HCD process and methods 

Management of HCD  Communication, training, adoption of HCD, interdisciplinary participation in de-
velopment, power tensions, ensuring safety and ethicality 

Emerging design ap-
proaches 

Mixed methods, Integrated agile approaches and methods, Integrated agile ap-
proaches and methods, System approach, Contextual design, Evaluation thinking, 
Value-sensitive design (VSD), Design for diversity/Design for all, Evidence-based 
practices, More-than-Human design 

 

Challenges of Human-centered design in digital 

health (RQ1) 

The findings show that HCD is important for DH in-

novation, but challenges often constrain its use. Us-

ability is linked to inadequate needs assessment, 

due to limited participant diversity and representa-

tion (among both personnel and patients), and to 

issues of usability and accessibility [32-43]. HCD 

methodological challenges, such as a limited num-

ber of participants (end users or personnel), are 

identified as key barriers [5,36,43-47]. The results 

indicate that it is essential to understand the HCD 

process and to let go of assumptions [44]. A system-

level understanding of HCD in DH is important from 

management perspective. It is stated that issues 

such as integrating DH technologies into clinical 

workflows and systems [48-51], paying attention to 

the limited joint evaluation of clinical and soci-

otechnical factors [52,53], and integrating the pa-

tient’s social convoy into digital systems [54]. 

Technological challenges are linked to privacy and 

data security concerns [39,40,49,55-57], complex 
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regulation [35,52], and interoperability issues 

[49,58]. Equity challenges, such as those related to 

diversity and inclusivity, may arise 

[35,37,47,56,59,60]. Traditional methods in DH de-

sign seem insufficient to reach, engage, and include 

people from minority groups in design practices. 

The literature emphasizes biases [58,61,62]. A lack 

of access to digital devices and services 

[44,53,57,61,63-65], low digital literacy [65,66], and 

diverse human factors (e.g., age, gender, disability, 

and language) [34,64] are emphasized. 

The literature identifies organizational challenges 

in applying HCD to DH due to the complexity of the 

healthcare context [37,40,52,60,66-68] and to the 

core principle of evidence-based practice in 

healthcare [54]. Nonlinear HCD processes [47,69] 

are stated to be time-consuming [46,70]. The limit-

ing factors of HCD in DH development are organiza-

tional challenges linked to time constraints 

[37,42,49,55,71-74], cost constraints [39,53,64,73], 

and training (e.g., training in data reflection or HCD 

methods) [40,42,44,65,71,75]. Interdisciplinary 

work in DH underscores better communication and 

understanding among stakeholders [40,44,62,68].  

Future perspectives and emerging design ap-

proaches (RQ2) 

It is indicated that Inclusivity and diversity in digital 

health development are linked to expanding and 

enabling user testing in diverse settings and popu-

lations [5,33,61,62]. This includes attention to cul-

tural sensitivity, mental health, socio-economic di-

vides, and designing for an aging population. 

Strategies for expanding HCD methods and promot-

ing equitable access to technology are being tested 

in ongoing studies in low-resource communities, 

which may provide future insight [76,77].  

Evaluation and impact of HCD are linked to contin-

uous, long-term evaluation data across different 

stages of DH development 

[37,40,42,47,51,52,59,69-71,73,77-80]. HCD Meth-

odological Advancements relate to evaluation 

methods and tools to assess the impact of HCD on 

DH development and, ultimately, on health and 

well-being [37,40,42,44,46,47,52,53,60,68-

71,73,74,77-79]. A continuous design perspective, 

with regular monitoring and feedback loops, is em-

phasized [32,33,42,44,47,69,76]. Future Manage-

ment of HCD needs attention in DH. Power tensions 

are identified [68,73,75,79]. Top-down develop-

ment models [40] exist and need attention. Re-

sistance to change is reported within healthcare 

systems [36,69].  

The emerging directions identified include mixed 

method approaches that combine qualitative user 

insights with technically rigorous optimization 

frameworks [36,61,79]. Agile approaches and 

methods are prominent, particularly their integra-

tion into HCD processes [44,52,59,63,73,78,79]. A 

systems approach, emphasize understanding of the 

work and the broader socio-technical systems 

[47,49,56,81]; contextual design, which relies on 

contextual intelligence from the early stages of the 

design process and a clear understanding of who 

the end user is [60,78,82]; and evaluation thinking, 

emphasizing the need to develop evaluation meth-

ods and tools to assess the impact of HCD on DH 

and, ultimately, on health and well-being 

[42,45,71,79] are also highlighted.  

Value-sensitive design (VSD) is of growing interest 

in ethics and values, by going beyond technical and 

methodological considerations [5,79,82]. Design 

for diversity/Design for all that critiques HCD meth-

ods ability to promote equity and inclusiveness 

[44,51,56,61]. The studies also underscore Evi-

dence-based practices and their role in HCD for DH 

design, as evidence‑based care necessitates empir-

ical validation to ensure safety, effectiveness, and 
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clinical alignment [44,52,59,63,66,80]. Although it 

is less discussed, More-than-Human design intro-

duces a radical shift by expanding design consider-

ations beyond human users to include ecological 

and multispecies relationships [5,46,56].  

Discussion 

The aim of this study was to build an understanding 

of the challenges of HCD in DH in the 2020s, to offer 

future insights, and to identify emerging design ap-

proaches. Research by [5,6,7,8] indicates that criti-

cal reflection on the application of HCD in DH is 

lacking. RQ1 was formulated to address this gap 

and to identify challenges reported in the literature. 

RQ2 was posed to identify potential future insights 

and emerging design approaches that could drive 

the revision of HCD in this context. The findings of 

this research both confirm previous research and 

extend existing knowledge in the DH context.   

To address RQ1, a key challenge emerges from in-

adequate needs assessment, stemming from lim-

ited diversity and representation among both 

healthcare personnel and patient participants [45]. 

This lack of diversity undermines usability and ac-

cessibility, leading to solutions that fail to account 

for the realities of diverse user groups [32]. It high-

lighted how narrowly scoped user engagement 

leads to persistent usability problems [37]. This sup-

ports the findings from [11,6,7,8] about biases and 

the fact that the design of user interaction starts 

with a conception of the computer system rather 

than with a conceptualization of users. 

On the methodological level, restricted participant 

numbers undermine robust HCD practice [46]. The 

healthcare sector’s linear, evidence-based develop-

ment [52] contrasts with HCD’s nonlinear, iterative 

nature, creating methodological tensions. This is 

identified by [1,3], who argue that implementation 

requires organizational, structural, and process 

changes to achieve intended health outcomes. This 

review takes a managerial perspective, emphasiz-

ing the need for systems-level understanding, re-

garding integration into clinical workflows, soci-

otechnical environments, and patients’ wider social 

contexts [52,53]. It was found by [5], that although 

the linear approach has previously dominated 

health care initiatives, there is a need to apply sys-

tems thinking and complexity science. 

This research elucidates how technological devel-

opment approaches further complicate design pro-

cesses [79,64]. The challenges have been noted by 

[6], in which designers constructed a model of the 

system as a set of functions rather than by under-

standing the needs of potential users and other sys-

tem stakeholders. It is indicated that privacy, data 

security, regulatory complexities, and interopera-

bility limitations constrain experimentation and of-

ten force design decisions that prioritize compli-

ance over user experience [51]. Complex systems 

are operating dynamically, requiring correspond-

ingly nuanced approaches [4,6]. Otherwise, new 

technologies and innovations may increase com-

plexity rather than support the needs of an im-

proved health care system. 

HCD’s tendency to sampling bias is argued by [5]. 

Equity-related challenges recur in the literature 

[60]. Traditional design methods struggle to reach 

populations characterized by digital poverty, low 

digital literacy, or diverse human factors such as 

language, disability, age, or socio-cultural back-

ground [38]. Persistent biases in terms of tools, da-

tasets, and design teams reinforce these disparities, 

reflecting systemic exclusions that require more in-

tentional design practices.  

Organizational constraints, particularly time, cost, 

the complexity of healthcare, and limited training, 

remain significant barriers to iterative design en-

gagement and effective HCD implementation. 
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[42,53,72]. It is found [4] that innovations that sup-

port existing routines with minimal disruption are 

associated with lower complexity. Interdisciplinary 

collaboration is essential but is often hindered by 

communication gaps and differing professional 

norms [44]. Stakeholder interpretations of organi-

zational processes, goals, and needs have been 

found to differ considerably [6]. Iterative process 

and prototyping are fundamental methods in HCD 

that build the evidence base in design [5,6]. To-

gether, it is illustrated that although HCD is valued, 

it is difficult to fully realize in the complex and reg-

ulated healthcare context. 

In answering RQ2, the future directions overlapped 

to some extent with the challenges. Insights point 

to broadening, deepening, and systematizing HCD, 

and to expanding user testing to better meet the 

needs of diverse users and complex healthcare sys-

tems [60]. A dominant theme concerns inclusivity 

and diversity, with growing emphasis on designing 

for varied cultural, socio-economic, and demo-

graphic contexts.  

This research highlights the need to develop contin-

uous evaluation methods and tools to assess the 

impact of HCD on DH development and, ultimately, 

on health and well-being [37,42,43,44,47,54,61,69-

72,73,74,75,78,80]. Emerging work calls for more 

rigorous methods and tools to assess design im-

pact, integrating evaluation thinking across the en-

tire development lifecycle. This aligns with the 

broader shifts marked by [5] toward continuous de-

sign supported by ongoing feedback loops. 

Healthcare organizations’ management and policy-

makers play an essential role in developing future 

DH services. This highlights the need to address 

power tensions, resistance to change, and the per-

sistence of top-down development models in 

healthcare [43].  

This research contributes beyond technical and 

methodological considerations in DH design, by of-

fering emerging design approaches. Reflecting on 

the historical timeline of HCD [12] and the evolving 

role of HCD in the DH context, design disciplines 

such as systems, value-sensitive, inclusive design, 

and design for all remain central in the 2020s, espe-

cially systems design from ecosystem and socio-

technical perspectives. As [8] indicates, the applica-

tion of HCD beyond the design sector and its adop-

tion in health research is still in its infancy. These 

approaches discovered in the DH context may indi-

cate that they are needed but not yet in existence 

or recognized.  There is a need for greater commit-

ment to ethical and societal values, such as auton-

omy, equity, and trust, in DH development [16,87]. 

The theme of agile and lean methodologies in HCD 

[59,70,71,73,79] addresses the limitations of tradi-

tional HCD processes, which are often seen as time-

intensive and misaligned with the rapid technologi-

cal development cycles of DH innovation. It is 

stated that the process should begin before the 

technological development, so that the wider social 

context and the emergent, negotiated purposes of 

the system can be recognized [6]. 

While underrepresented this study adds a novel 

more-than-human approach to DH, challenging an-

thropocentric views and emphasizing the intercon-

nectedness of human health, other living beings, 

the environment, and technology, specifically, 

within interaction design [16,46,56]. This perspec-

tive signals sustainable frontier, in addressing 

global challenges such as climate change and re-

source equity [5]. New design disciplines, such as 

Planetary or Life-centered design (LCD), are emerg-

ing [16]. These disciplines include elements of many 

emerging design paradigms discovered in this re-

view in the DH context.  LCD expands the HCD 

model of innovation by adding considerations of 

environmental and ethical responsibility. DH 
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designers can use the framework to balance hu-

man-centered considerations [16]. This perspective 

aligns with the ongoing DH paradigm shift to the 

concept of “digital One Health” [22,83,84] and has 

been applied in bioethics, platform design [85], and 

health information research [22,85,86]. Ethical con-

siderations are further informed by post-humanist 

thinking [8]. 

From a theoretical point of view, this research only 

covered HCD in the DH context. It is not a compre-

hensive presentation of the possible other design 

approaches emerging from and for different fields. 

The limitations of databases such as Scopus and the 

supportive role of Keenious may also have affected 

the search results. Limitations may come in terms 

of the keywords, as they were mainly taken from 

the historical timelines of HCD and DH. English as 

the language for the article inclusion might also 

have limited the results. From a methodological 

perspective, the limitations of the analysis lie in the 

use of the AI-based programs Keenious and Elicit, 

even though clearly reported. Using tools, such as 

Atlas.ti, might have led to different results. The first 

author served as the sole reviewer, with comments 

from the other authors during the systematic re-

view. This might have introduced bias into the re-

view. The combined use of Keenious and Elicit 

helped to reduce multiple sources of bias. The au-

thors used Grammarly and Microsoft Copilot for the 

improvement of grammar, spelling, and clarity only; 

all substantive ideas and interpretations are the au-

thors’ own. 

Conclusions 

This research critically reflects on current chal-

lenges and underscores the need to revise human 

centered design (HCD) approaches in digital health 

(DH) for designers, healthcare organizations, and 

digital health providers.  HCD in DH will no longer 

be optional. It is foundational for safety and trust. 

Although HCD alone may seem insufficient for com-

plex healthcare challenges, it must be augmented 

with ethical and value frameworks. Although DH so-

lutions advance sustainability, their development 

must balance rapid technological change and incor-

porate value‑based, inclusive, systemic, and 

more‑than‑human design principles within HCD. In 

addition, this research emphasizes taking a more 

systemic, sustainable approach to DH innovation 

and development processes. For DH technology 

providers, this means shifting from technol-

ogy‑driven development to early collaboration with 

healthcare organizations and designers to ensure 

the technology addresses real needs and fits within 

the healthcare system. For interdisciplinary work, 

management efforts must be made to enhance 

both patients’ and healthcare professionals’ sense 

of autonomy, competence, and relatedness 

through co-design processes to prevent top-down 

development, address power tensions, and allow 

time for co-creation.  
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