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ABSTRACT 
Personal health informatics continues to grow in both research 
and practice, revealing many challenges of designing applications 
that address people’s needs in their health, everyday lives, and 
collaborations with clinicians. Research suggests strategies to ad-
dress such challenges, but has struggled to translate these strategies 
into design practice. This study examines translation of insights 
from personal health informatics research into resources to sup-
port designers. Informed by a review of relevant literature, we 
present our development of a prototype set of design cards in-
tended to support designers in re-thinking potential assumptions 
about personal health informatics. We examined our design cards 
in semi-structured interviews, frst with 12 student designers and 
then with 12 health-focused professional designers and researchers. 
Our results and discussion reveal tensions and barriers designers 
encounter, the potential for translational resources to inform the 
design of health-related technologies, and a need to support design-
ers in addressing challenges of knowledge, advocacy, and evidence 
in designing for health. 

CCS CONCEPTS 
• Human-Centered Computing → Human Computer Inter-
action (HCI). 
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1 INTRODUCTION AND MOTIVATION 
Everyday technologies increasingly emphasize engagement with 
personal health data (e.g., phones come with pre-installed health 
applications and frameworks, watches function as ftness trackers, 
countless health-related applications are widely available). The 
ubiquity of such personal health technology provides new potential 
to help people engage in healthy behaviors or to help people identify 
and manage health conditions [47]. In 2013, 69% of U.S. adults 
reported tracking at least one health indicator for themselves or 
others [27]. Since then, the development and adoption of innovative 
personal health tracking technologies has continued to progress. 

The growing ubiquity of personal health technology also brings 
increasing urgency to research questions and design recommenda-
tions examined within the personal health informatics commu-
nity. Such research provides insight into a variety of tracking 
contexts (e.g., health tracking not only by individuals, but also 
within clinical and family contexts [11, 43, 52, 62]) and into chal-
lenges of designing health tracking across diverse health condi-
tions (e.g., [7, 18, 21, 40, 51, 68]). The research community has 
further called out problematic assumptions in the design of many 
current health tracking applications, suggesting how design recom-
mendations from research might address those assumptions [54]. 
For example, design often assume individuals begin tracking with 
the objective to achieve a specifc goal. However, research has found 
that individuals iterate within and across diferent goals [24, 68] 
or face challenges aligning their goals with health provider ex-
pectations [11]. Design assumptions can also exclude or even 
harm people, as in menstrual tracking apps that mis-gender peo-
ple who are tracking or incorrectly assume tracking for purposes 
of planning or preventing pregnancy [23]. Additional research 
has found that the design of health tracking applications com-
monly fails to account for emotional experiences of health datafca-
tion [4, 7, 42, 43], for accessibility [49], for privacy in a collabora-
tions related to such data [11, 62], and for needs of marginalized 
communities [31, 35, 65, 69]. 

Although such research and associated recommendations have 
the potential to positively infuence design practice, practitioners 
often struggle to learn about, access, and implement recommenda-
tions from academic research [12]. These research-practice gaps are 
an important challenge for all areas of HCI, but warrant additional 
nuanced understanding within the complex and important context 
of personal health technologies. This paper therefore presents our 
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exploration of a prototype set of design cards that aim to make 
related research and design considerations more explicit and to sup-
port designers in re-thinking potential assumptions about designing 
for personal health informatics. We examined these design cards in 
two consecutive rounds of semi-structured interviews, frst with 12 
student designers of personal health informatics apps and then with 
12 health-focused professional designers and researchers. Partici-
pants discussed strategies to meaningfully engage with the content 
of the cards and described diferent potential use cases throughout 
their design processes. Refecting on existing barriers in leveraging 
academic research, the cards prompted participants to share addi-
tional translational needs of health-focused designers, particularly 
in relation to acquiring health-specifc design knowledge, advocat-
ing for corresponding design considerations, and accessing relevant 
evidence. Drawing on these fndings, we make the following con-
tributions: 1) a prototype set of design cards used to explore the 
design of translational resources for designers in personal health 
informatics; 2) an empirical examination of challenges and barriers 
designers encounter when designing in health, with a specifc focus 
on knowledge, advocacy, and evidence; and 3) implications for the 
personal health informatics research community to better support 
health-focused designers and researchers. 

2 RELATED WORK 
This section frst reviews research focused on the importance of 
translating HCI research into practice, highlighting the need to 
extend translational science into the research-practice gaps of per-
sonal health informatics. We then review several areas of highly-
relevant personal health informatics research, each of which we 
drew upon in our exploration of translational design cards: 1) mod-
els of personal informatics and personal health informatics, in-
cluded in part because such models are often intended to support 
design, 2) research identifying key challenges related to collecting 
and interpreting data in various health contexts, 3) and research on 
dimensions of inclusivity and disparity in the design of personal 
health informatics technologies. 

2.1 Translation of HCI Research Into Practice 
Prior research motivates understanding and designing for the trans-
lation of HCI research into associated practice. Practitioners often 
deem the content of academic research to be too abstract or com-
plex, which discourages them from further engaging with academic 
fndings (e.g., [9, 29]). Practitioners further encounter challenges 
in accessing and searching for academic resources (e.g., due to 
paywalls or difculty identifying relevant search terms [9]) and 
struggle to integrate such resources into their workfow [12]. To 
address such barriers, Colusso et al. [12] provide recommendations 
for the design of translational resources based on the perspective of 
practitioners. Specifc examples and quotes can make content more 
approachable and can support designers in diferent design activi-
ties, such as advocating for the needs of people who will use or be 
impacted by a design. Practitioners also seek actionable guidelines 
and easy-to-use design patterns which they can integrate into their 
existing design processes. To facilitate the identifcation of transla-
tional barriers in the transition from HCI knowledge into practice, 
Colusso et al. further propose a Translational Science Model for 

HCI [14]. The model ofers a conceptual framework which can help 
researchers and practitioners to identify gaps in the progression of 
knowledge between basic research, applied research, and design 
practice, with a goal of developing more efective strategies for 
bridging these gaps. 

The research community has examined diferent approaches to 
such translation. Although papers often include specifc design 
implications that summarize potential applications of research fnd-
ings, practitioners often struggle to appropriate such implications 
in their own work because those implications are difcult to un-
derstand or do not consider key implementation details [9, 29]. 
Cards have become a popular tool within the design community 
(e.g., [5, 38, 39]) and for researchers to communicate research in-
sights (e.g., [2, 13, 19, 25, 28, 53]). Research has found that cards 
can act as reminders of theories and encourage focused brainstorm-
ing [13], can support formative evaluation of a design concept [19], 
can support collaborative ideation [28] and advocacy [12], and can 
allow heuristic evaluation of existing designs [25]. At the same time, 
cards pose certain challenges, especially regarding their content 
and applicability. Designers prefer simplicity and minimal text [13], 
which is challenging in a format that is already constrained in the 
amount of evidence and rationale that can be conveyed. Depending 
on their design, cards risk ofering limited fexibility in how they 
are incorporated into a design workfow [1], which is a known 
integration barrier for translational resources [12]. Drawing upon 
this work in translational science and the design of appropriate 
translational resources, we focus on additional challenges of HCI 
translation in the complex and high-impact area of personal health 
technologies. 

2.2 Models of Personal Health Informatics 
Motivated by the potential of personal health technologies, the HCI 
and personal health informatics communities have engaged in ex-
tensive research on the processes by which people collect, interpret, 
and act upon personal health data [48]. Such research includes devel-
opment of models to describe an individual’s progression through a 
tracking process (e.g., [24, 48]). Although these models can provide 
guidance for researchers and designers, research also shows that 
such models struggle to account for the complexity of people’s 
needs in health tracking [16, 52]. Limitations of such models of 
personal informatics have in turn informed and motivated addi-
tional models. For example, to help account for the sociocultural 
context of an individual, Murnane et al. applied Ecological Systems 
Theory to long-term mental health management [55]. Their model 
highlights diferent social relationships and services that play a 
role in self-management. Although data and personal informatics 
technologies can mediate these relationships, their model does not 
discuss characteristics of the tracking activity itself. As another ex-
ample, Vizer et al. recently proposed a Conceptual Model of Shared 
Health Informatics based on people’s experience managing chronic 
illness [72]. This model provides a detailed representation of the 
ongoing and iterative tracking work that happens in collaboration 
with informal and professional care environments. Given the rela-
tive strengths and weaknesses of various models developed in this 
body of research, we believe no single model can clearly commu-
nicate all challenges and considerations design practitioners are 
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likely to encounter in personal health technology. Our exploration 
of cards as a translational resource therefore sought to ofer ad-
ditional support and additional entry points for designers as they 
encounter and engage with these challenges. 

2.3 Challenges in Personal Health Informatics 
Technologies 

Given the potential for personal health data to help people bet-
ter understand and manage their health behavior and condi-
tions (e.g., [22]), researchers have investigated how to support indi-
viduals in collecting and making sense of their personal health data 
across a variety of health behaviors and conditions (e.g., [18, 20, 44, 
45, 66]) and across a variety of health contexts (e.g., [11, 43, 52, 62]). 
Such research generally describes specifc challenges in designing 
health tracking applications and potential strategies for addressing 
those challenges. 

For example, Choe et al. examined common pitfalls people 
encounter when collecting and interpreting personal data [10]: 
1) tracking too many things at the same time; 2) tracking out-
come measures but not triggers and context, 3) lacking scientifc 
rigor in collecting and analyzing data. Health-focused research has 
then investigated how to support individuals in overcoming these 
challenges and gaining value from their personal health data. For 
example, collecting too much data or not the right data is often 
due to inadequate support for goal-setting or a misalignment of an 
individual’s goal versus what a system is able to support [32, 68]. In 
addition, people often do not pursue just one goal but rather multi-
ple evolving goals [68]. To address such challenges, Schroeder et 
al. [68] proposed design requirements for goal-directed self-tracking 
tools that can help scafold a process of deciding what, when, and 
how to track towards a specifc goal or set of goals. Similarly, chal-
lenges of appropriate rigor in data collection and analysis motivated 
Karkar et al. to develop a self-experimentation framework [41] and 
a corresponding application to support individuals with irritable 
bowel syndrome in designing, executing, and analyzing robust 
self-experiments [40]. Related research has further examined the 
design of self-experimentation tools [17], the potential for Bayesian 
methods to better support desired data interpretation [67], and 
technology support for customized tracking routines [46]. 

In addition to research on the challenges of data collection and 
interpretation, research highlights emotional facets of health data 
that are often overlooked in design. Ancker et al. emphasize that for 
many people with chronic conditions, “personal medical data are not 
simply objective facts, but instead provoke strong positive and negative 
emotions, value judgments, and diverse interpretations” [4]. Katz et 
al. [42] call out designs of health tracking applications for failing to 
explicitly address cognitive and emotional requirements, suggesting 
designers improve interaction with data, account for emotional 
sensitivity, and trigger acquired knowledge. Accounting for the 
emotional experience when tracking is particularly challenging 
when designing for individuals living with an unpredictable and 
degenerative condition [7] or when tracking afects caregivers or 
family members [43, 62]. 

As one perspective on collaboration in tracking, Pina et al. in-
vestigate and draw attention to additional challenges of tracking in 
family contexts, such as making sense of data from multiple family 

members, accounting for privacy concerns when sharing data or 
tracking on behalf of others, and tensions between prioritizing 
health and other family responsibilities [62]. As another perspec-
tive on collaboration, research has examined tracking within the 
patient-provider relationship. For example, Chung et al. [11] found 
that current tools do not account for the collaborative activities 
shared by patients and providers. They propose that self-tracking 
tools should support patients and providers in communicating their 
respective goals for tracking and for interpreting resulting data. 
They also highlight that self-tracking tools for patient-provider 
collaboration need to further consider privacy concerns, especially 
because an individual might not be aware of when and how much of 
their potentially sensitive data they will be sharing with a provider. 

Design practitioners commonly face similar challenges and con-
cerns in their design of personal health technologies. Research, 
like that described above, could inform those design processes, but 
research-practice gaps often mean research insights are inaccessi-
ble. For example, design insights gained in a specifc health context 
might be more broadly applicable but easily missed by designers 
working in other health contexts. Our exploration of HCI transla-
tion in personal health technologies therefore organized insights 
in terms of common HCI challenges and concerns, using specifc 
health settings to then illustrate how general challenges apply. 

2.4 Inclusive Design of Personal Health 
Informatics Technologies 

In addition to the above challenges, many people encounter ad-
ditional challenges due to issues of disparity and inclusivity in 
personal health technologies. Early research in personal health in-
formatics considered several dimensions of disparity and inclusivity. 
For example, Grimes et al. [31] investigated the specifc needs of low-
income African American communities in addressing diet-related 
health concerns, articulating the importance of cultural relevance 
in the design of health informatics technologies and the importance 
of within-community role models in information sources. Siek et 
al. explored the needs of low-income caregivers in promoting their 
own and their family’s health, drawing attention to time-scarcity, 
emotional needs, and tailored support for healthy food choices [69]. 
Building upon such early HCI research on race, ethnicity, and socio-
economic status in the design of health technology, more recent HCI 
research has emphasized a need for research and design to both ad-
dress such disparities and to be mindful of confating race, ethnicity, 
and socio-economic status [58, 73]. Given the importance of health 
disparities, the U.S. Ofce of Disease Prevention and Health Pro-
motion also emphasizes additional dimensions of health disparities: 
“Race or ethnicity, sex, sexual identity, age, disability, socioeconomic 
status, and geographic location all contribute to an individual’s abil-
ity to achieve good health” [57]. These have been explored in part 
through HCI research in the inclusivity of the design of menstrual 
tracking applications [23], design recommendations to better meet 
accessibility needs [49], research at the intersection of rural comput-
ing and health [33], and research further examining the adoption 
of health tracking applications in low-SES families [65]. Although 
we endorse community-based participatory methods for engaging 
marginalized communities in health research and design [34, 35], 
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we also felt these concerns and existing insights into inclusive de-
sign were an important component of any translational resource for 
HCI in personal health technologies. Our exploration of a prototype 
translation resource therefore included such concerns and research 
alongside and integrated with the previous section’s challenges of 
data collection and interpretation. 

3 DESIGN CARD DEVELOPMENT AND 
EVOLUTION 

This section describes our iterative design of our prototype design 
cards, which the next section then uses as an artifact in interviews 
exploring research-practice gaps in personal health technology. 
We present key components of our rationale and discuss iterative 
evolution of the design cards. 

3.1 Deciding on Design Cards 
Our goal was to explore a translational resource that could help 
designers avoid common pitfalls in the design of personal health 
informatics applications, including key challenges of personal infor-
matics and the importance of inclusive design. We initially planned 
to distill a set of design patterns based on prior research and practice, 
building on prior successes of patterns in other interaction design 
contexts (e.g., [71]) and on prior research examining designer pref-
erence for actionable guidance through easy-to-use patterns [12]. 
Throughout our process of identifying and organizing relevant con-
tent, we found that such pitfalls were relatively salient, but that 
solutions varied widely across diferent designs and across difer-
ent health contexts. Potential patterns emphasizing a pitfall and a 
solution in a specifc health context thus seemed difcult to either 
recognize or apply in other health contexts. We therefore decided 
to instead develop a resource that would primarily surface potential 
pitfalls so that designers could thoughtfully engage with relevant 
design considerations in their specifc health contexts. We chose 
design cards as the form for this resource, as cards have been found 
to be a benefcial method for supporting designers at various stages 
of the design process (e.g., [12, 19, 25]). 

3.2 Identifying and Organizing Relevant 
Content 

We identifed and organized content using a combination of 3 pur-
posive sampling strategies [59, 70] with afnity diagramming [36]. 
Our purposive sampling began with author identifcation of rele-
vant papers in personal health informatics research (i.e., intensity 
sampling). We then supplemented this initial selection with papers 
identifed in 3 semi-structured interviews with experts in personal 
health informatics research, asking where those experts saw chal-
lenges and gaps in design practices for personal health informatics 
applications (i.e., snowball sampling). Reviewing each identifed 
paper, we extracted design challenges identifed in prior research 
and primary data related to those challenges (e.g., quotes from 
participants in that prior research). We then iteratively applied 
afnity diagramming with confrming sampling of additional pa-
pers intended to fll gaps we identifed in emerging themes. We 
chose purposive sampling because our goal was not to support 
any claims regarding exhaustive identifcation of challenges in the 
literature nor regarding prevalence of specifc challenges in the 

literature, but instead to identify a robust set of distinct known 
design challenges in personal health informatics together with pri-
mary research data related to each challenge [3, 8]. This process 
resulted in identifcation and analysis of 75 research papers (see full 
list of papers in Appendix A). As presented in Table 1, our afnity 
diagramming converged on 5 major themes of design consideration, 
each with 3 supporting sub-themes. We summarized each theme as 
a question intended to prompt designers to consider potential de-
sign assumptions (e.g., where prior research has found assumptions 
of self-tracking by individuals can be problematic when designs are 
used in family-based tracking [62], our themes prompt designers 
to re-consider potential assumptions regarding “Who is tracking?” ). 

3.3 Card Design 
We iteratively explored several organizations of the content on the 
design cards, drawing inspiration from existing design cards in re-
search and practice [6, 25, 28, 38, 39]. After iteration and discussion 
within the research team, we decided on a set of 22 cards: 1 Title 
Card as an introduction, 1 Overview Card with a reference to how 
the cards are organized, and 5 sets each composed of 1 Theme Card 
and 3 Detail Cards. 

Theme Cards (Figure 1) each introduce a primary design consid-
eration (e.g., “Who is tracking?” ) and 3 sub-considerations. Prompts 
for both primary and sub-considerations apply across diverse health 
contexts (e.g., Figure 1’s “Who is tracking” and its sub-prompts), thus 
organizing research-based content according to HCI challenges and 
concerns instead of the specifc health contexts of prior research. 
The description of each primary consideration consists of a state-
ment of a common yet problematic design assumption (i.e., “De-
signs might...” ) followed by a prompt to re-think that assumption 
(i.e., “but should consider...” ). The back of each Theme Card then 
presents 3 sub-considerations, each corresponding to a Detail Card 
(e.g., “Who is being tracked?”, “Who is collecting the data?”, “Who 
might be excluded?” ). Each sub-consideration is supplemented with 
a non-exhaustive list of examples (e.g., “children, older adults, pa-
tients” ), focusing on providing questions designers and researchers 
could use to translate the design considerations to their own de-
sign context. Theme Cards therefore provide high-level prompts to 
avoid the pitfalls of a common design assumption together with an 
organization for accessing the corresponding Detail Cards. 

Detail Cards (Figure 2) each expand on their sub-consideration. 
Each Detail Card includes a design recommendation (i.e., “Designs 
should...” ) and questions designers could ask in a design process 
(i.e., “Designers Might Ask:...” ). The back of each Detail Card then 
presents a pair of curated examples (e.g., “Children”, “Newly Di-
agnosed” ). Each example provides a summary of a research result 
that suggests a design pitfall or how to avoid such a pitfall, a quote 
from a research participant in the prior research, and information 
for accessing the full prior research article. Detail Cards therefore 
provide concrete instances of how design pitfalls manifest (e.g., 
children wanting to participate in tracking their own health) and 
the ability to follow the provided links for the full associated paper. 
Participant quotes were intended to convey design considerations 
through participant voice, rather than our voices as researchers, 
in part to encourage designers to look for participant voice and 
those considerations in their own design processes. Because specifc 
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Table 1: Overview of the 5 primary themes and their corresponding sub-themes. Themes were developed through an iterative 
process of purposive sampling and afnity diagramming to identify known design challenges. 

Who is tracking? What are they What is their What data is How do they gain 
tracking? tracking journey? required? insight? 

Who is being tracked? What goal is How feasible is the What options are What expertise is 
supported? tracking plan? provided? necessary? 

Who is collecting the Who initiated How to support What options are What expertise is 
data? tracking? individuals over provided? necessary? 

long-term? 
Who might be Are there unintended How to support goal What to support How to support 
excluded? consequences? evolution? diferent patterns of refection? 

engagement? 

(a)

(b) Why are they tracking? (c) What is their tracking journey? (d) What data is required? (e) How do they gain insight?

THEME 
CARDS

FRONT BACK

Each provide an 
overview of a primary 
design consideration 
and 3 corresponding
sub-considerations

Primary consideration

Description of a design 
assumption that leads to 
common design pitfalls

Sub-considerations each 
formulated as a question and 
illustrated with examples

Prompt to engage in 
further consideration

Figure 1: Overview of Theme Cards corresponding to primary considerations (a) Who is tracking?, (b) Why are they tracking?, 
(c) What is their tracking journey?, (d) What data is required?, and (e) How do they gain insight?. The front and back of (a) are 
further annotated. 

technologies evolve and because we found health too complex for 
prescriptive design patterns, examples are meant to convey more 
general design concepts designers can apply in their work. 

In developing this design, a guiding principle emerged that all 
wording should avoid implying a designer’s fault for any assump-
tion (e.g., saying “Designs might ... but should ...” rather than “You 
might ...” or “You should ...” ). Although early drafts of Detail Cards 
sometimes used supporting statistics from research papers, we it-
erated to prioritize providing quotes (e.g., to convey participant 
voice) and prompts (e.g., to support a designer’s critical refection). 
The prototypes were shared on the platform Miro [50], allowing 
the research team to collaborate in reviewing, annotating, and dis-
cussing various iterations of the cards. The full card deck can be 
found in the supplementary materials (Appendix B). 

3.4 Design Iteration After First Round of 
Interviews 

After our frst round of interviews with 12 student designers (i.e., as 
detailed in the next section), we made several minor revisions to 
card design and content. These included minor changes to language 
and wording, adjustment of the color scheme within and across 
themes, and addition of an icon associated with each theme. The 
primary substantive revision was to move the “Designers might ask” 
prompt to the front of each card. These had originally been on the 
back, with the front instead including quotes intended to imme-
diately surface prior research data relevant to each card’s theme. 
Interview participants described difculty interpreting some of the 
quotes outside the context of the prior research, so we moved quotes 
to the back of the cards, where each is now presented in the context 
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DETAIL 
CARDS
Provide additional data 
for deeper engagement 
with more specific 
considerations

(a)

(a1)

(a2) Who is collecting data? (a3) Who might be excluded?

Design consideration

Design recommendation

Questions to incorporate 
in a design process

Examples from research
- Summary of relevant 

result from research
- Participant quote
- Link and QR code to 

access academic source

FRONT BACK

Structurally nested under 
an associated theme card

Figure 2: Example of one set of Detail Cards for (a) Who is tracking? with corresponding sub-considerations (a1) Who is being 
tracked?, (a2) Who is collecting the data?, and (a3) Who might be excluded?. The front and back of (a1) are further annotated. 

of the corresponding research summary. This swap therefore both: 
1) gave the prompts more prominence, and 2) made it easier for 
designers to interpret the matched quotes and research summaries, 
consistent with prior results on communicating research in support 
of translation [12]. Our results and discussion revisit the impor-
tance participants associated with quotes as primary research data, 
and this paper generally discusses the fnal version of our cards. 

4 METHOD 
We conducted two rounds of semi-structured interviews with a total 
of 24 participants, using our prototype design cards to examine 
how designers of personal health technologies might use such a 
translational resource in their practice and to better understand 
their needs for such resources. A frst round of interviews examined 
feedback and reactions from student designers working on personal 
health informatics projects. We then made minor revisions to the 
cards, as noted in the previous section. A second round of interviews 
then examined feedback and reactions from professional designers 
and researchers with industry and academic experience in personal 
health informatics. We chose an interview-based method because 
this allowed participants to defne their own context for reacting to 
the cards (e.g., most refected on a specifc prior project, although 
S1, S2, S3, and S4 refected on a group capstone project they were 
collaboratively pursuing). This in turn allowed us to efciently 
gather participant feedback based in a diversity of projects. This 
study was approved by our Institutional Review Board, and the full 
protocol can be found in our supplementary materials (Appendix C). 

4.1 Semi-Structured Interview Protocol 
Our semi-structured interview protocol elicited feedback on our 
design cards and investigated whether and how participants felt 
such a translational resource could support designers in creating 

personal health informatics applications. We provided an initial 
guided overview of the organization of our cards, then gave par-
ticipants time to familiarize themselves with the content. We en-
couraged participants to think aloud during this time, sharing any 
initial reactions to the cards. We then asked participants how they 
would imagine using the cards, relating them to their current or 
past projects. Finally, we prompted participants to critique the cards, 
sharing what they considered to be strengths of the cards as well 
as opportunities they saw for improvement. 

Because of COVID-19 restrictions on in-person research, all ses-
sions were conducted remotely. Interviews were conducted using 
Zoom and recorded for transcription and analysis. The cards were 
shared digitally using Miro [50], creating an canvas for each par-
ticipant and allowing them to freely annotate the cards during the 
session. Sessions were approximately 90 minutes, and we compen-
sated each participant with a $30 USD Tango gift card. 

4.2 Participants 
Our frst round of interviews was with 12 student designers re-
cruited from two diferent master’s-level design programs and an 
undergraduate computing program at our university, all of whom 
were currently or had previously worked on design projects related 
to personal health informatics. 5 interviews were conducted with 
an individual student designer, while 3 interviews were conducted 
with multiple members of a project team. 7 participants identifed 
as women (58%), 5 identifed as men (42%). Participant ages ranged 
from 20 to 36 (mean(sd) = 27(5)). 10 participants identifed as Asian 
(83%), 2 as White (17%). 

Our second round of interviews was with 12 professional design-
ers and researchers recruited from industry and academia through 
snowball sampling and through posting in a local community fo-
rum for design in healthcare, all of whom had current or previous 
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Table 2: Participant self-reported experience and level of expertise in designing tracking applications. Experience was reported 
on a 5-point scale from "no", "low", "average", "moderately high", or "high" level of expertise. 

PID Student Experience Self-Rated Expe- PID Professional Experience Self-Rated Expe-
rience rience 

S1 Design & Engineering Master’s average P1 User Research & Design Lead at moderately high 
Student applied research center for mental 

health interventions 
S2 Design & Engineering Master’s low P2 Postdoctoral Fellow with focus on average 

Student health informatics in the clinical 
context 

S3 Design & Engineering Master’s average P3 Research Lead at health technology moderately high 
Student, Software Engineer research company 

S4 Design & Engineering Master’s low P4 Senior User Researcher in medical high 
Student device research company 

S5 Design & Engineering Master’s moderately high P5 UX Design Consultant working on moderately high 
Student, Software Engineer medical device project and teaching 

UX design 
S6 Design & Engineering Master’s average P6 Research Scientist at applied research low 

Student, Software Engineer center for mental health 
interventions 

S7 Information Management Master’s moderately high P7 Design Director at biomedical high 
Student research and technology 

development organization 
S8 Computing Bachelor’s Student average P8 Innovation strategy expert in average 

technology design frm 
S9 Computing Bachelor’s Student average P9 Postdoctoral Fellow with focus on moderately high 

health informatics in the clinical 
context 

S10 Computing Bachelor’s Student average P10 UX Researcher & Designer in low 
healthcare research 

S11 Computing Bachelor’s Student low P11 Assistant professor with focus on moderately high 
mobile health diagnostics 

S12 Computing Bachelor’s Student moderately high P12 UX Researchers & Designer at low 
applied research center for mental 
health interventions 

professional experience related to personal health informatics. All 
participants were located in the U.S., except for one participant 
who had recently moved to Canada. 3 participants identifed as 
men (25%) and 9 as women (75%). Participant ages ranged from 27 
to 49 (mean(sd) = 39(7)). 9 participants identifed as White (67%), 2 
as Hispanic (17%) and 2 as Asian (17%). 

Table 2 and Figure 3 summarize the participants and their self-
reported expertise in design for personal informatics. Recruiting 
participants with diverse design experience allowed us to gather 
insights on the potential utility of a translational resource like 
our design cards for designers with varying levels of experience. 
Throughout this paper, we refer to student designer participants as 
S# and to professional designer participants as P#. 

4.3 Analysis 
Audio recordings were automatically transcribed by Zoom, then 
the interviewer reviewed each session to correct errors in the tran-
script. Data from the two rounds of participants were analyzed 
consecutively. We initially analyzed student data to inform iterative 
refnement of the design cards; the frst author iteratively reviewed 

all transcripts and categorized quotes inductively through afn-
ity mapping [36]. The frst author then wrote memos to further 
conceptualize identifed themes and respective quotes. We then 
analysed second-round data, from professional designers, again 
through afnity mapping both deductively based on themes iden-
tifed in the frst round of data analysis and inductively to look 
for any additional themes. We then we re-reviewed the frst-round 
student data, applying new themes identifed in the analysis of the 
second-round professional designer data to make sure we analyzed 
all data as it related to our themes. The frst author expanded the 
existing memos to incorporate fndings from professional designer 
participant data and re-reviewed student participant data, resulting 
in new memos. Both rounds of data analysis resulted in an afnity 
map comprising 206 notes categorized in 40 subcategories and 9 
themes. Discussions were conducted among the full research team 
throughout the analysis process. 

4.4 Limitations and Future Work 
In our development of prototype design cards, our purposive sam-
pling methods could be seen as a limitation. We intentionally chose 
to prioritize salient design challenges over pursuing an exhaustive 
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Figure 3: Participant self-reported level of expertise in designing tracking applications. Professional participants self-reported 
greater expertise than student participants. 

representation of the problem space, in part because of our goal 
to develop content to be communicated in a set of design cards. 
Purposive sampling allowed us to emphasize this conceptual ro-
bustness instead of attempting generalization of the data. Similarly, 
the references provided through our cards are not all-encompassing 
(e.g., our Results and Discussion note the cards did not refect reg-
ulatory requirements). We will communicate these limitations in 
any distribution of our current cards and plan to address them in 
future iterations. For example, future research should examine how 
cards can sensitize designers to regulatory requirements rather 
than simply naming regulations which are limited to any single 
context and can change rapidly. Because our participants knew we 
created the cards, we are aware that this could have biased them in 
their feedback. We encouraged designers in our study to share their 
honest feedback, knowing that they are accustomed to working in 
environments where constructive critique is expected and appre-
ciated. As a result, we received both positive and critical feedback 
that is shared in our results. Additionally, COVID-19 restrictions 
prevented us from examining the use of the cards in an in-person 
setting, which might have surfaced diferent reactions to their for-
mat or content. Participant use of our cards was also primarily 
hypothetical in nature, refecting on the cards relative to current 
or past projects. We therefore could not evaluate whether using 
the cards in extended design processes would elicit the desired 
levels of discussion about challenges in tracking and inclusivity. 
Future research could investigate application of such translational 
resources in ongoing design projects and could evaluate and refne 
recommendations we make in this paper. 

5 RESULTS 
Participants were enthusiastic for translational resources like our 
design cards, describing their needs for such resources in designing 
personal health informatics applications. This section frst reports 
participant reactions on when and how to use such resources in
their design processes. We then present participant discussion of 
why they wanted to use such resources. Finally, we share addi-
tional design considerations that participants wanted emphasized 
in designing for health contexts. 

5.1 When and How to Use Cards 
Participants discussed potential use cases throughout their design 
processes. They expressed a preference for using the cards pre-
dominantly at the beginning of a design process. They also
expressed a desired to stay engaged with the cards throughout
design iteration as part of ensuring corresponding design con-
siderations are addressed. Because the content of the cards might 
be overwhelming, especially for designers new to health contexts, 
participants discussed strategies to organize and prioritize the
cards.

5.1.1 Supporting the Beginning of the Design Process. The main mo-
tivation participants described for using the cards in the beginning 
of a design process was to facilitate brainstorming activities and
to inform their design research. P10 wanted early awareness
of design considerations raised by the cards because this would 
prompt her to gather “good data to support design decisions.” She
particularly appreciated the refection questions on Detail Cards as 
useful prompts: “How does a tracking plan ft in the daily routine of
someone, that’s a great question for me as a researcher to ask if we’re 
in the generative stage.” Participants further refected on how early
awareness of these design considerations can be critical. For exam-
ple, S11 discussed the beneft of early consideration relative to the 
greater difculty of later changes: “Five weeks into the project we’re
like ‘Oh shoot, we should have probably talked about what happens 
after they’ve accomplished the main goal, what is their purpose in us-
ing the program.”’ P2 similarly emphasized how early consideration
can yield a better design: “Let’s talk about accessibility. Your example
points out that it should be thought about at the very beginning in 
terms of system design, what [variables] are you even tracking. But 
it’s often thought of more in terms of interface, like are the headers 
nested.” The only concern participants expressed regarding early
use was a potential for creating a dispersive experience. P3 argued 
that a designer needs at least an initial concept of what they aim 
to create: “It would almost be like the paradox of choice. There’s so
many questions in here that it’s like, well, it could be anything.” 

5.1.2 Informing and Revisiting Design Decisions. Participants de-
scribed that the cards could help them structure their research
fndings to inform their design decisions. P2 found the three



Translational Needs in the Design of Personal Health Informatics Applications CHI ’21, May 8–13, 2021, Yokohama, Japan 

considerations on the back of each Theme Card helpful to connect 
her research back to design decisions: “I see these as really good 
prompts for me to share back what our data says about each of these 
prompts [...] and what kind of evidence we have to support our design 
decision going forward.” Participants then shared diferent expecta-
tions for later in a design process. P9 felt the cards would be less 
appropriate in the midst of design because she wanted to priori-
tize her creative freedom: “When you’re in the middle of a design 
process you’re already kind of torn between trying to think about all 
constraints”. In contrast, P3 expressed it might be crucial to pause 
and revisit the cards at that stage, especially because “the questions 
that are being asked here are prompts that aren’t typically assessed 
when designing these types of tools.” He explained: 

“You kind of live in your own bubble when you design 
these things. And unless there’s an outside infuence to 
get you to stop and think diferently, it’s very hard to 
shift your process and your way of thinking, to make 
sure you are actually doing the thing that you want to 
do for the people you want to do it for.”. 

Once at the end of the design process, P9 imagined using the cards 
as a checklist: “Did I think of accessibility, did I think of privacy issues, 
did I think about sharing.” 

5.1.3 Ordering and Prioritizing Design Cards. Although the cards 
include a structure of Theme Cards with associated Details Cards, 
we did not prescribe any order for engaging with the cards. P10 
pointed out that the complexity of information could potentially 
be overwhelming, especially for designers who are new to health: 
“If you haven’t thought about those, there’s a lot to absorb.” She also 
acknowledged the level of detail is necessary: “It’s really great infor-
mation and necessary and exhibits the level of thought that needs to go 
into designing [...] And it’s presented in a way that’s understandable.” 
Although participants did not comment on the nature of the inter-
view and interacting with the cards using Miro, we note this might 
have contributed to any sense the cards were overwhelming. P11 
suggested a potential strategy of consuming card content according 
to diferent order and priority: 

“I would put the ‘What data is required’ one to the side 
at the beginning. It’s generally important to think about 
it but it feels like a next step to me; same with ‘How do 
they gain insight’. The frst three sets really have to do 
with tracking in real time, whereas the other two are 
more about once you have the data.” 

He further argued that compared to other card sets, “the order 
for this one is important because there’s so much interdependency”. 
Because of this interdependency, P11 thought the cards should be 
used iteratively: “Encourage people to go back. Maybe it’s like, now 
that you’ve had the discussion of ‘What’s their tracking journey’. 
Who is this really for then? I think supporting that somehow would 
be really important.” 

5.2 Why to Use These Cards 
This section shares participant discussion of why they would use 
the cards in their design practice, highlighting three overarching 
themes. Less experienced designers saw the cards serving as an 
educational tool which introduced them to new considerations 

in health and prompted them to think critically. More experienced 
designers acknowledged the importance of the considerations, look-
ing for a resource which would help them advocate for health-
specifc design considerations in multi-disciplinary teams. 
Participants with experience in applied research settings then also 
appreciated that cards would allow them to more easily access 
evidence to support design decisions. 

5.2.1 Serving as an Educational Tool. Many participants saw the 
cards as an educational tool emphasizing design considerations 
specifc to health. Refecting on her experience in both academia 
and industry, P9 shared that such considerations might not be em-
phasized in current design practices: “Yes, designers should already 
be thinking about these things. But are they always thinking about 
these things? No, the answer is no. They are not always thinking 
about these things.” P4 felt this is particularly helpful for designers 
who are new to the health “to get up to speed pretty quickly on 
considerations that are a little diferent than when you design like a 
button on a screen. [...] That’s going to be so diferent if you create 
something for health, you have many more considerations to think 
about.” Consistent with this framing, student designer participants 
described appreciating the cards for introducing design considera-
tions they had not previously encountered. For example, S7 shared: 
“Yeah ‘What expertise is required’, maybe we should think more about 
it. Like looking back, we just assumed a lot of those things and we just 
assumed they had sufcient expertise but I mean in real practice, they 
might not.”’ Similarly, S5 described that engaging with the cards 
made him realize how basic design considerations might need to 
be reconsidered in health: 

“This specifc example [of using tracking for eating dis-
orders] was slightly heavy. This unintended consequence 
of a notifcation and what it can do to a person. So that 
is something I really loved about these cards that often 
as designers, we jump to solutions that hey, we can put 
notifcations and this is how we will keep reminding the 
patient to do more exercises, but we never thought about 
scenarios where it can also work as a like anti-pattern 
in a way.” 

Some participants suggested additional opportunities or design 
directions for translational resources as educational tools. P7 saw 
an opportunity for an interactive format: “Have [the cards] in a 
format where they can start flling in the answers [to these questions].” 
P4 suggested the cards be more prescriptive, though acknowledged 
this might be challenging: “These are recommendations for when 
you’re thinking about design, but then how do you test these or apply 
them. I think it’s a harder thing. Like, how do you go to that next step 
and help people apply them.” Besides using the cards for educating 
herself, P10 wanted to facilitate education in a collaborative setting: 
“It is very possible that [providers] need to be educated on user centered 
design. Sometimes that’s hard to do when you’re new to assert some 
of those things.” 

5.2.2 Advocating for Health-Specific Design Considerations in Multi-
Disciplinary Teams. Engaging with the cards prompted some par-
ticipants to refect on the advocacy work they need to perform 
when designing in health, including advocacy challenges due to 
multi-disciplinary teams. Discussing the “What data is required” 
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theme, P2 shared her experience with tensions between diferent 
stakeholders in how much data to collect: “Especially people who 
might not have a health background or even people that think from 
a research standpoint and get really excited about all the diferent 
things that you can collect very easily. And so there’s a tendency to 
be like ‘we should collect everything’, but that’s not necessarily in 
the best interests of the person using the technology and sharing that 
data.” Although reconciling such perspectives and priorities may 
not be specifc to the context of health, P4 described struggling 
to fnd support in her team because they do not share the same 
expertise: 

“A lot of times you deal with designers and engineers 
that have never designed anything in the healthcare 
space and I spend probably 25%, maybe even more some-
times 50% of my time trying to show people and convince 
them how these diferent principles and things should be 
considered and why. And literally I put forth these types 
of considerations for them. And many times they just 
say no. We’re going to do it this way. And then when 
it doesn’t work out, then we go back and they do it my 
way.” 

Despite P4’s extensive experience in designing healthcare tech-
nologies, she sees a need for resources that legitimize certain design 
considerations and believed our cards could serve that purpose: “So 
this is just great to have something that’s out there that people can 
use like hey, here’s something that everybody uses, this is what you 
should consider. Let’s think about these. It’s a lot of support when 
you’re just one person really trying harder.” Similarly, P3 felt the 
cards provide detail to facilitate discussions with stakeholders: “If 
there’s disagreement or, you know, confusion on what one of those 
questions might be, then you can use the Details Card to dive deeper 
into how to address this. How do we think more clearly about it.” In 
addition to the cards for deep engagement, participants also ex-
pressed interest in accompanying resources that could allow them 
to share some of the content as persistent advocacy. For example, 
P7 argued “if [the Theme Cards] were a poster, EVERYONE has to 
think about it, not just the designer but also the researcher and the 
VP; this could actually be a support.” Similarly, P10 imagined she 
would like to display some of the cards in her ofce to enhance 
visibility of the design considerations: “I always want other people 
to understand why we do the things we do, or why they should be 
thinking about these things, too.” 

5.2.3 Accessing Evidence to Support Design Decisions. The cards 
prompted participants to discuss challenges non-academic health-
care designers and practitioners encounter in accessing evidence-
based knowledge related to health, technology, and design. P2 re-
fected on her experience working both in academia and industry: 
“Not a lot of practitioners have access to the research that researchers 
have access to at afliated academic institutions and I’ve spoken to 
those practitioners and they want to follow the evidence. They want 
to know what’s happening. But they just don’t have access, they just 
can’t aford the paywalls that exist to access this kind of research.” 
She felt our cards mitigate that barrier by extracting and compiling 
insights from research: “So I think that’s probably my favorite thing 
about these cards, that it allows to break that barrier a little bit.” Al-
though challenges of translating academic research into practice 

may not be specifc to health, our participants emphasized why 
it presents barriers for them in teams where health collaborators 
have been trained to value evidence-based decisions and research. 
P10 shared her experience: “I work in an industry where I need to 
justify pretty much every decision.” She felt content on the Detail 
Cards provided an invaluable resource to support her work as a 
designer in healthcare: 

“Having this information here, plus a paper to back 
it up. I mean, that’s like speaking the language of an 
academic researcher or an investigator by supporting 
what the design recommendation might be with data. 
That’s huge. And not having to go search for that data 
because now you just provided me some reference that 
I can come back to. And I don’t have to go spend half 
a day triangulating studies, defne the best quote or 
reference to a paper to say why this is important. To 
me that’s invaluable as a researcher for sure. And when 
I’m making design decisions, I have to defend them. It’s 
a skill they don’t teach you at school. It’s nice to have 
some sort of job aid. Really excited about this.” 

P2 described the evidence-based character of our cards as unique 
compared to other cards they had used, such as the Tarot Cards of 
Tech [5], where “the prompts are useful, but the evidence for making 
decisions based on the prompt isn’t necessarily provided”. Building 
on this, some participants wanted even more connections to such 
resources, such as more links to relevant research articles. At the 
same time they acknowledged that this would be challenging to 
implement in the physical cards. Participants therefore imagined 
entirely digital variations of our resource (perhaps because the 
cards already were digital in our remote research) or variations that 
include a digital component (e.g., an accompanying website). P10 
imagined a site to support the cards and ofer additional resources: 
“So if this QR code took me to a site that was like design recommen-
dations in healthcare, and this big interactive thing where I could 
download the cards, then that is what I want. Whatever you got to 
support these [design recommendations]. Resources like these could 
go beyond our goals of using specifc prompts and examples to 
sensitize designers to important concerns, by providing a curated 
set of resources for continuing to learn more once sensitized. 

Despite the overall positive reaction to making evidence more 
accessible, some participants had mixed feelings about providing 
direct links to research articles. P12 appreciated that it would allow 
her to dive deeper and legitimize the content on the cards: “I like 
the research because it validates that what is in the cards is tried and 
true.” At the same time, she was concerned that “people who would 
be most into that are people who have done research”. P7 similarly 
wondered how to ensure resources are not just for an “academic 
designer.” Based on their experiences, designer participants in in-
dustry contexts described using more practice-oriented sources for 
evidence, such as “Medium articles” (P7) or “blog posts of seasoned 
professionals” (P12). When asked what they perceived as a barrier, 
P12 elaborated that designers might not be trained to consume 
research papers, which to her “takes a little bit of a skill because they 
are written in a very high level way.” P2 further argued that because 
“not every designer has a research background, the emphasis on the 
research and the importance of why that is important might resonate 
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with some people and not others.” P7 argued the diference was less 
in the content of the cards but in their language and terminology: 
“Researchers or people who are not designers might want to see the 
evidence, but for designers [the content on the cards is] enough. [...] 
But how do you put in lay terminology?” 

5.3 Emphasizing Additional Design 
Considerations for Health Contexts 

Participants described design in health as requiring additional per-
spectives and language in core design principles. P10 illustrated 
this when refecting on her experience as a researcher and designer 
in health: “I think with healthcare, there are so many regulations 
and so many things to consider that they somehow need their own. 
So IDEO cards are great but healthcare has its own considerations 
and rules.” Although participants felt our cards were a good repre-
sentation of needs when designing for personal health informatics, 
they wanted to see translational research for health design placing 
greater emphasis on risk assessment, legal and ethical consid-
erations for data, and the efects of designs on trust. Although 
these issues were generally raised in the cards, participant reac-
tions suggest additional challenges in emphasis and language in 
multi-disciplinary design for health. 

5.3.1 Risk Assessment. Participants emphasized a need to consider 
risk assessment when designing in health context. This was es-
pecially emphasized by participants who worked with vulnerable 
populations, and especially for designers new to health. P1 said: “I 
would include the phrase risk assessment. I think that’s just really 
common language that they should get used to talking about to vary-
ing degrees.” Based on P4’s experience designing medical devices, 
she similarly afrmed the importance of considering risks: 

“Really thinking about these diferent cohorts of users 
and protecting them. We do a lot of risk analysis, what 
are all the things that could possibly go wrong and what 
could you reasonably be responsible for and trying hard 
to mitigate through design, apart from just giving terms 
and conditions which I just don’t think is enough, or 
labeling, which are just compounds right when you 
could, more or less, really think about the design early 
on and how best to prevent ill will use of whatever you 
are designing.” 

However, P4 also acknowledged this might be challenging and 
might require additional knowledge: “So I know there’s a big move-
ment around health, AI, and ethics. And a lot of these types of tracking 
devices have algorithms attached to them. It’s hard from a design 
perspective to fgure out the worst case scenarios.” P10 refected on the 
importance of considering required individual expertise when de-
signing health tracking applications to prevent negative outcomes: 

“I think that’s an important consideration and ties back 
to your point about equity. [...] Even though someone 
can read well, their health literacy may be really, re-
ally bad. And so making sure that things are explained 
at a very low level so [people] don’t create an error 
in interpretation or be exasperated trying to interpret 
something that they don’t fully understand.” 

P8 suggested that considering unintended consequences should 
not be specifc to the “Why are they tracking” theme, but could be 
applied to all categories of cards: “Is the unintended consequence 
question belonging only here or in every single card? I am asking 
because it’s a really good question but I almost feel like it deserves 
its own card at the end because it’s healthcare, because it’s private, 
because it’s important.” 

5.3.2 Legal and Ethical Considerations for Data. Participants re-
fected on the importance of considering legal and ethical aspects in 
designing personal health informatics applications, particularly in 
data privacy and sharing. P2 wanted a stronger emphasis on “who 
else has access to the data and when and why are they sharing that 
data with third parties.” Considering an example of incentivized 
tracking, P8 raised higher-level consequences of tracking and shar-
ing health data that could be emphasized: 

“Kind of who owns the data, who has visibility in 
the data. Would people’s insurance premium be raised 
... Like there are design consequences of people using 
the application wrong but there are also system conse-
quences that may shift business models. I don’t know 
how socially responsible you want this to be but it would 
be good to touch on it because it’s so pervasive and im-
portant.” 

Considering the “Who is being tracked” card, P4 emphasized this 
is crucial for vulnerable populations, such as children: “Especially 
if it’s going to be designed for healthcare, are there any legal things 
that need to be considered for products for children?” S1 wanted 
more support for addressing privacy and sharing in a collaborative 
setting, saying “a card on privacy or how to approach those problems 
with a stakeholder or an engineer would be helpful.” P10 emphasized 
such support cannot be too specifc, as regulations regarding data 
or sharing might vary according to the context of a designer (e.g., 
by state, country, or company policy). It is important “to make sure 
that’s on people’s radar.” 

5.3.3 The Impact of Designs on Trust. Participants raised several 
aspects of trust that can be impacted by designs. Given that health 
data is increasingly introduced into collaborations between indi-
viduals and their health providers, participants raised challenges 
in how providers perceive the legitimacy of patient-collected data. 
Considering the example of provider-prescribed tracking, P6 re-
counted feedback she received from older adult patients on their 
interactions with providers: “A lot of times it really seemed like there 
was a lack of trust from the provider of the information that they 
were getting back” P12 shared a similar experience where providers 
did not acknowledge Fitbits as “real information”, highlighting a de-
signer’s need to consider how a lack of trust in data can negatively 
impact collaboration between patients and providers: 

“So when you think about how providers are interpreting 
information and if they don’t use information, why 
don’t they? So we might have to legitimize to providers 
why they should use this information and I think anyone 
working in healthcare has to go through these cards and 
I think often enough, we don’t think about some of the 
aspects here.” 
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P7 raised a related but distinct concern that designs can impact 
participant trust in their own health experience and understanding. 
Based on her experience designing medical devices, she said: “I also 
think about trust in technology: do people trust the system versus 
their own experience.” Participants overall felt the cards can prompt 
consideration of diferent aspects of trust, but that such aspects 
could also be more explicitly surfaced as design challenges in health. 

6 DISCUSSION 
Based on the experiences described by participants in our study, 
health-focused design practitioners face many challenges in their 
work. Our fndings highlighted the need for designers of personal 
health informatics applications to: 1) learn and apply principles for 
providing value in inclusive designs as well as additional health-
specifc design considerations, 2) advocate for appropriate design 
principles in the context of multi-disciplinary teams, and 3) adapt to 
diferent perspectives on what is considered evidence for a design 
decision. This section highlights key translational needs that partic-
ipants shared in relation to knowledge, advocacy, and evidence, 
discussing relevant implications for the research community in 
impacting health-focused design practice. 

6.1 Translational Needs Related to Knowledge 
The more-experienced designer participants in our study empha-
sized the need to recognize and implement health-specifc design 
considerations—knowledge the less-experienced designer partic-
ipants indicated they currently lack. Due to this need, the cards 
were generally perceived and welcomed as an educational resource 
providing knowledge relevant to the design of personal health in-
formatics applications. At the same time, participants felt certain 
design principles needed more emphasis to ensure greater visibility 
to designers with less knowledge of health settings. Refecting on 
participant discussion, we realized the cards used in our interviews 
focused primarily on how to consider socio-technical elements of 
the design itself, but gave less attention to the environment of the 
design or the designer. Based on the experiences described by our 
participants, health designers and researchers also need to consider 
such infuences (e.g., legal and regulatory considerations, billing 
requirements of particular health systems). 

Failure to address details critical to implementation in indus-
try is a known challenge that contributes to research-practice 
gaps [30, 56]. If we assume that HCI research in personal health 
informatics intends to develop ethical approaches, then part of 
the challenge for a practicing designer is to understand how such 
approaches are afected by legal and regulatory codifcations of 
ethics. Although some research emphasizes the importance of legal 
and regulatory issues in health design (e.g., [61]), these issues are 
often absent from at least the reporting of HCI research on design-
ing for health (e.g., legal and regulatory issues are not discussed 
in recent surveys on design considerations for mobile health and 
wellness technologies [15] or patient-generated health data [26]). 
Although any translational resource might struggle to provide solu-
tions across diverse design environments, participants felt it would 
be sufcient for a resource to help ensure that designers consider 
these requirements. 

Participants further emphasized that designing in health requires 
a particular ethical responsibility for risk assessment. Although 
many basic design considerations still apply to the design of health 
tracking applications, these principles may need to be reconsidered 
in terms of potentially-harmful outcomes (e.g., as with 5.2.1’s par-
ticipant discussion of concerns that notifcations could promote 
negative behaviors). Participants felt the included quotes were good 
for conveying these nuances and presenting potential negative con-
sequences of design choices. However, some participants wanted 
more explicit mentions of risk assessment and potential harms to 
encourage designers who are new to health contexts incorporate 
this perspective in their design practice. 

Considering the breadth of knowledge conveyed by the cards, 
some participants raised concerns that the level of detail, although 
benefcial or even necessary, might overwhelm less experienced 
designers. Participants engaged with our cards primarily in a single 
session, so any sense that such a translational resource is over-
whelming might be mitigated by interacting with them more nat-
urally over time. Regardless, this concern draws attention to the 
complexity of designing in personal health informatics and a need 
to ofer additional support to designers in acquiring and processing 
this knowledge. Based on the translational needs related to knowl-
edge discussed in this section, we encourage the personal health 
informatics community to: 

• Better contextualize research fndings and design consid-
erations within the relevant regulatory environment and 
any other constraints, thereby facilitating designers in di-
rect application of these considerations to their own practice 
or allowing designers to consider how such considerations 
need to be adapted to their environment; 

• Emphasize the voice of research participants in translational 
resources, such as by supplementing design recommenda-
tions with qualitative data and quotes, to support designers 
in critical refection on the potential consequences of design 
decisions; 

• Where feasible, consider incorporating localized legal and 
ethical considerations into design resources (if infeasible to 
localize, surface that designers should identify how these 
apply to their environment to ensure they are not overlooked 
throughout a design process); 

• Ensure that potential negative outcomes, vulnerable pop-
ulations, and risk assessment are a priority in formulating 
design considerations; 

• Consider diferent levels of experience when designing 
translational resources for health, as the many issues 
that must be considered in health can potentially over-
whelm less experienced designers who need access to this 
knowledge. 

6.2 Translational Needs Related to Advocacy 
Although our more experienced designer participants described 
greater existing knowledge of health-focused design considerations 
raised by our cards, they also described challenges due to a lack of 
support for implementing these considerations within their multi-
disciplinary teams. Due to a lack of shared knowledge of health-
focused design considerations, participants felt the responsibility of 
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ensuring these considerations are addressed often falls exclusively 
on the designer. Part of the designer’s role is therefore to advocate 
for these considerations, potentially against competing interests 
of other multi-disciplinary stakeholders. Participants anticipated 
the cards could support them in this advocacy work, as they could 
both facilitate discussions and legitimize that such considerations 
are necessary in health-focused design. Consistent with previous 
research [12], participants felt examples and quotes would be useful 
resources for advocacy, as they humanize a discussion and provide 
a rationale for the importance of critically refecting on design 
choices. 

Participants also wanted more support in educating multi-
disciplinary team members who might not be familiar with ter-
minology and principles of human-centered design. This support is 
particularly important in health contexts, where diferent stakehold-
ers often use domain-specifc terms that may be unfamiliar or even 
carry diferent meanings according to a team member’s context and 
background. A resource that bridges this potential language barrier 
and normalizes discussion about health-focused design considera-
tions can ofer this additional support to designers. Considering the 
properties of the cards inspired participants to propose additional, 
more persistent approaches to advocacy (e.g., complementing the 
cards with posters they could share in their ofce, similar to ex-
isting artefacts for public promotion of design principles [37, 63]). 
Because design for health often combines experts from multiple 
disciplines, participants felt a resource for centering discussion 
on health-focused design principles could meaningfully impact re-
sulting designs and people’s experience with those designs. We 
therefore encourage the personal health informatics community to: 

• Augment translational resources to include features which 
target the education of multi-disciplinary stakeholders; 

• Create diverse translational resources that can both promote 
deep engagement with health-focused design principles and 
also support advocacy by serving as persistent reminders; 

• Consider how health-focused design recommendations are 
likely to impact and be impacted by the perspectives 
of multi-disciplinary stakeholders (e.g., health providers, 
health researchers, health administrators, engineers) and 
share how design recommendations are informed by such 
considerations in order to help designers in associated 
advocacy. 

6.3 Translational Needs Related to Evidence 
Interview participants often described the usefulness of transla-
tional resources like our cards based on the expected professional 
context of a designer (i.e., they were critiquing not only based on 
their own current or previous design needs, but also how they 
imagined the context of other designers). For example, participants 
suggested that designers who identifed as “academic” would be 
particularly receptive to our resource, in contrast to designers in 
traditional industry settings. Consistent with this, designer partici-
pants who worked in an applied research setting often considered 
the examples and links to scientifc literature as evidence they could 
use to legitimize their design decisions to stakeholders who value 
and expect evidence-based practices. Motivated by the potential 

in accessing such evidence, participants suggested including addi-
tional links and other resources (e.g., by making a resource entirely 
digital, by creating a digital companion to a card-based resource). 
A digital component of a resource would also create opportunities 
for updating content or even dynamically surfacing content and 
examples most relevant to a designer’s context support (i.e., helping 
surface research most relevant to a designer’s specifc context of 
practice). This could help address previously identifed barriers to 
translation, including applicability and having a breadth of exam-
ples [12]. By providing details that motivate design considerations, 
participants felt a resource like our cards could mitigate known bar-
riers for practitioners in accessing research (e.g., paywalls [9]). In 
contrast, participants who worked in industry considered diferent 
sources to be evidence (e.g., preferring blog posts from industry 
leading professionals, consistent with previous research [12]). Dif-
ferences in the background and context of a health designer can 
therefore shape diferent expectations and convictions on what 
is considered evidence. Although a designer in the health indus-
try might appreciate using academic literature to support their 
design decisions, they might face challenges in communicating that 
evidence to other team stakeholders. Participants who work in in-
dustry also expected linked academic literature would be difcult to 
digest, a known challenge of of leveraging academic research [9, 29]. 
They instead wanted more actionable guidance and ways to test and 
analyse design decisions, echoing previous research in translational 
science [12]. We noted in 3.1 that we made a intentional decision 
against actionable design patterns because the many considerations 
in health-focused design seemed to make potential patterns dif-
cult to either recognize or meaningfully apply across diverse health 
contexts. Indeed, the feld of implementation science focuses on the 
methods required to adapt evidence-based health interventions to 
diferent contexts in support of accessible, efective, and sustained 
adoption [60, 64]. Translational resources therefore need to fnd 
a balance between supporting actionable solutions that designers 
often prefer versus supporting the needs of designers working to 
manage many inter-related considerations across a variety of difer-
ent health settings. To address the diverse needs of health-focused 
designers in accessing evidence, we encourage the personal health 
informatics community to: 

• Make additional efort in sharing academic research evidence 
on more practice-oriented channels (e.g., through partnering 
with designers in practice to compose design guidelines or 
blog posts [12]); 

• Refect on the language and terminology used when articu-
lating design recommendations in academic papers, working 
to ensure it mirrors the needs of designers with diferent 
expertise; 

• Create translational resources that are openly-available and 
therefore mitigate many barriers in access; 

• Emphasize the evidence-base for design recommendations 
and make that information easily accessible to designers 
outside the academic context. 

• Engage with the implementation science [60, 64] research 
community to understand ways to identify and communi-
cate potential design patterns and reproducible methods for 
adapting them to diferent contexts. 
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7 CONCLUSIONS 
Designers of personal health informatics applications encounter a 
variety of challenges in their design practice. Although research 
and associated design recommendations have important potential 
to positively inform design practice in this complex and important 
context, practitioners often struggle to learn about, access, and 
implement recommendations from academic research. To explore 
opportunities for translational resources in the design of personal 
health technologies, we created a card-based resource to support 
designers in engaging with challenges and considerations identifed 
in personal health informatics research, including key challenges 
of personal data collection and interpretation as well as the impor-
tance of inclusive design. Findings from interviews with student 
designers and professional designers and researchers emphasize 
that current translational resources are not meeting the needs of 
health-focused designers as they seek support in acquiring health-
specifc design knowledge, advocating for their design choices, 
and accessing relevant evidence from both academic and practice-
oriented sources. Based on participant discussion of their needs 
and practices, we suggested implications for personal health infor-
matics research that can help the community to increase the impact 
of their work and better support health designers and researchers 
in translating research into practice. 
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