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Summary
As the informatics community commits to the goal of advancing 
health equity, it is essential that we openly critique our current 
approaches and reimagine the ways in which we design, imple-
ment, evaluate, and advocate for policies related to informatics 
interventions. In this paper, we present five provocations as a 
starting point for building more conscientious informatics practice 
in service of this goal: 1) Health informatics interventions can 
create an “illusion of impactful action” without significant 
material benefits for marginalized patients, families, and com-
munities; 2) Health informatics interventions target the wrong 
stakeholders, the wrong processes, and the wrong technologies 
to achieve equity; 3) Informaticians must conceptualize health 
literacy and other factors shaping patients’ experiences as a 
system-level rather than individual-level characteristic; 4) Infor-
matics interventions wrongly assume that interacting contextual 
factors can be meaningfully captured by over-simplified struc-
tured variables; and 5) Informatics interventions often specify the 
wrong system boundaries and solution space. We further assert 
that drastic shifts in our current practices will allow us to honor 
our claims of valuing patient-centered approaches, especially for 
marginalized communities.
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1   Introduction 
The last few years serve as an inflection point 
for informatics interest in questions related 
to health equity. This interest was catalyzed 
by widespread inequities witnessed during 
the COVID-19 pandemic, and it has been re-
peatedly reinforced by long-overdue health-
care and policy attention to social inequities’ 
contributions to differential health and 
well-being. Such inequities persist across 
multiple axes of marginalization, including 
race, ethnicity, caste, sexual orientation, gen-
der identity, age, disability, socioeconomic 
status, geographic location, and others.

The theme of the 2022 IMIA Yearbook 
of Medical Informatics reflects the infor-
matics community’s growing commitment 
to advancing health equity through our ap-
proaches to designing, implementing, eval-
uating, and advocating for policies related 
to informatics interventions. Unfortunately, 
to date, the overall contributions made by 
the informatics community have at best 
fallen short of their potential, and at worst 
have reinforced or introduced sociotechnical 
conditions that perpetuate inequity. 

Patient portals and other telehealth systems 
are emblematic of this problem. As a field, we 
might imagine that these technologies are 
inherently capable of reducing health ineq-
uities. Yet, such a belief is not supported by 
evidence. Uptake of patient portals and other 
telehealth systems are differential according 
to socioeconomic status, race/ethnicity, age, 
disability or chronic conditions, and language 
spoken [1,2]. Contrary to common percep-
tion, these technologies do not reimagine the 
relationship between patient and technology, 

but rather build upon the inequitable systems 
already in place. They preserve structures that 
foster inequity (e.g., financial arrangements) 
and avoid confronting the variables that 
must be meaningfully addressed to eliminate 
inequity (e.g., differential broadband access, 
educational background, accessibility needs 
[2–6]). As illustrated by this example, reduc-
ing health disparities through informatics 
is only likely to be realized through open 
critique of our current approaches coupled 
with a reimagination of informatics practice. 
In this paper, we explore these ideas through 
five provocations, asserting that a more con-
scientious informatics practice is essential to 
advancing health equity [7]. 

2   Provocation 1: Health 
informatics interventions 
can create an “illusion of 
impactful action” without 
significant material benefits 
for marginalized patients, 
families, and communities
As exemplified by the case of patient portals 
and other telehealth systems, the interven-
tions we design and advocate for may be 
assumed to have greater material benefits 
for marginalized people than is realized in 
practice. Many patient-facing informatics 
interventions focus narrowly on providing 
their users with access to information to 
facilitate decision making and to promote 
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valued actions. In the United States, there 
have been a host of policies that stimulated 
the tracking and provision of information to 
patients. For example, beginning in 2005, 
Medicare reporting of healthcare facility 
quality indicators (e.g., “Care Compare” [8]) 
has grown to reporting over 150 indicators. 
This initiative leverages Medicare funding to 
incentivize reporting of quality metrics that 
are made public [9]. The HITECH Act also 
used Medicare funding to incentivize release 
of data to patients through patient portals. 

On the surface, these policy initiatives ap-
pear to make information available to patients 
and to facilitate their expanded engagement 
in health care. However, these policies have 
often failed to meaningfully achieve either 
impact for marginalized patients. The ways 
in which these data are presented impose 
significant health and technology literacy 
burdens, making them inaccessible to many 
patients. Moreover, even if consumers are 
able to access and understand healthcare 
quality information, they may not be able to act 
upon it. For example, a study of interhospital 
transfers for patients with acute myocardial 
infarction (AMI) found that community hospi-
tals (including those in rural areas) transferred 
preferentially to tertiary hospitals with which 
they had established financial relationships 
[10]. Moreover, patients and their families 
had little opportunity for input into selection 
of the destination hospital despite the ethical 
obligation to obtain informed consent while 
providing fast treatment [11], as well as the 
interest of some patients to provide input into 
their care decisions even in emergencies. The 
result was an “illusion of impactful action” in 
a context in which information was provided, 
but in which there was limited policy support, 
either in its formulation or in its implemen-
tation, to facilitate hospital selection for 
patients and their families. This observation 
is important since interhospital transfers are 
a centerpiece of AMI care, quality indicators 
vary greatly, and there are often multiple 
nearby options [10]. 

This example reveals a key problem: 
we often assume impactful action is simply 
making information available to patients 
without addressing the constraints of the 
decision and action contexts in which that 
information is being provided. Informaticists 
should work with marginalized patients, 

families, and communities to determine how 
information can be provided in ways that 
are meaningful and understandable to them. 
Furthermore, for patients and their families 
to fully act upon the information provided, 
we must also create meaningful opportunities 
for participation. This means that we should 
also work with institutions like healthcare 
systems, and dismantle any systems that re-
inforce power dynamics that disadvantage or 
silence patients, families, and communities. 
Creating impactful action, therefore, requires 
patient-facing informatics solutions to be 
formulated without an assumption of the in-
herent benefit of information, but rather with 
a critical lens that looks holistically at what 
the goal of providing information is and that 
collaboratively addresses the multiple barriers 
to achieving that goal.

3   Provocation 2: Health 
informatics interventions 
target the wrong 
stakeholders, the wrong 
processes, and the wrong 
technologies to achieve equity
Advancing health equity through informatics 
also requires re-examining the level at which 
we intervene. It is well known that health 
and healthcare disparities emerge from the 
social determinants of health, or the settings 
in which people are “born, live, learn, work, 
play, worship, and age” [12]. This includes 
meso-level factors such as living and working 
conditions, social and community networks, 
and health systems. In turn, these meso-level 
factors are shaped by macro-level social 
and political contexts, and processes of 
marginalization [13]. In this framework, in-
dividual-level psychosocial issues, behaviors, 
and biological factors are shaped by these 
meso- and macro-level factors and vice versa.

“Upstream” interventions intervene earlier 
in the chain of influences that produce health 
disparities, such as through macro-, meso- 
or multi-level interventions (i.e., those that 
simultaneously address two levels, such as 
interventions operating at both the individual 

and community level [13]). “Downstream” 
interventions, by contrast, focus solely on 
individuals (mostly patients), and may attempt 
only to reduce consequences of poor health. 
Much published equity-focused informatics 
research focuses on individual-level inter-
ventions [14]. Such a focus is unsurprising 
given the deeply engrained patterns of thought 
and structures in some countries that assume 
individuals are the important social unit of 
analysis, that each acts freely within various 
markets to express preferences, and is the 
bearer of certain individual rights guaranteed 
by the state. However, there are flaws in relying 
solely on individual patient effort and choice 
as intervention mechanisms, since this can 
produce intervention-generated inequity [15]. 

Pursuing meso-level and multi-level inter-
ventions requires us to investigate the roles of 
meso- or macro-level factors in health dispari-
ties, and then to ask “who, or what, has agency 
over this problem?” In research on HIV testing 
among gay, bisexual, and queer men, we found 
that social network-related factors, especially 
stigma, accounted for more of the variance in 
having a recent HIV test (as per CDC guide-
lines) than often-targeted individual-level 
psychosocial factors like perceived risk and 
perceived behavioral control. A further study 
revealed that social media was a major setting 
in which HIV stigma was enacted [16], and 
that stigma may even be amplified in these 
online environments. Given the implications 
of this for HIV testing decisions, this research 
suggested the potential value of interventions 
that target the social media context to reduce 
HIV stigma, which may in turn help to reduce 
barriers to HIV testing [16]. If successful, a 
benefit of this approach would also be that 
it would reduce the burdens of navigating 
stigma while seeking testing. As this ex-
ample illustrates, our interventions may be 
more impactful if we generate technological 
interventions that respond to the full range of 
individuals’ lived experiences [17], and that 
operate at levels beyond the individual, such 
as the social network or community [18]. As 
we grow our practice beyond a focus on the 
individual, we should also orient our practice 
to addressing even more macro-level struc-
tures which shape patient experience, such 
as corporate profit maximization, patriarchy, 
ableism, racism, stigma and other forms of 
social marginalization and stratification.
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4   Provocation 3: 
Informaticians must 
conceptualize health literacy 
and other factors shaping 
patients’ experiences as a 
system-level rather than 
individual-level characteristic
Moving beyond a focus on individual level 
factors further necessitates challenging our 
assumptions about what characteristics oper-
ate at an individual level versus at a systems 
level, and consequently reconstructing our 
approaches to address these characteristics. 
For more than 30 years, the ability to locate, 
interpret, and use health information has been 
termed “health literacy.” Health literacy has 
generally been thought of as a combination 
of skills and background health knowledge. 
Assessment instruments have been developed 
to identify health literacy deficits, and inter-
ventions have been developed to assist people 
with low health literacy. This work has all 
centered on the idea that health literacy is a 
characteristic of an individual [19–22].

And yet there have always been indications 
that people with lower levels of formal edu-
cation and those who score poorly on literacy 
assessments can, in fact, act in a literate way 
- accessing, understanding, and applying 
health information - when the information 
is designed for their needs and goals. As one 
example, medication instructions are followed 
more accurately when the confusing “2 pills 
twice daily” is rephrased as “2 pills in the 
morning and 2 pills at night” [23, 24]. Patients 
can follow health instructions when they are 
written in plain language and appropriately 
illustrated, or when they work with providers 
who receive communication training.

Historically, these findings were interpret-
ed to mean that a patient’s fixed skill level 
determined what complexity of information 
they could use. However, it’s becoming clearer 
that the patient’s skill is not the determinant 
of the effectiveness of communication. 
Instead, communication can be effective 
when communicators present information 
appropriately for the cognitive skills and goals 
of the patients. Communication can also be 

effective when health information materials 
are designed effectively enough for patients’ 
needs. It is the match between information 
recipients, information communicators, and 
information artifacts that determines whether 
communication can occur [25].

This systems perspective is reflected in 
the US Department of Health and Human 
Services (DHHS) 2019 redefinition of “health 
literacy” in the HealthyPeople 2030 initiative 
[26]. Health literacy is no longer the degree 
to which individuals can obtain, process, and 
understand basic health information. Instead, 
health literacy “occurs when a society pro-
vides accurate health information and services 
that people can easily find, understand, and 
use to inform their decisions and actions.”

This perspective needs to be adopted 
by informatics. Instead of enumerating the 
literacy or skill deficits of the users of our 
technology, we should be focusing on how to 
address our own deficits as communicators 
and information system designers. Such a 
perspective should also be adopted beyond 
the domain of health literacy to encompass 
other barriers to meaningful engagement 
with informatics solutions, such as technol-
ogy literacy, usability, language preference, 
and cultural values and beliefs [27]. 

5   Provocation 4: Informatics 
interventions wrongly assume 
that interacting contextual 
factors can be meaningfully 
captured by over-simplified 
structured variables
In recent years, a major equity focus for 
health informaticists has been gathering, 
processing, and using data concerning 
patient social determinants of health. This 
widespread effort has been motivated at 
least in part by introduction of value-based 
healthcare financing models in the United 
States, which compensate based on health 
outcomes rather than on the volume of ser-
vices provided. This focus on outcomes has 
highlighted the fact that medical care is not 
the largest determinant of health outcomes, 

which are also strongly influenced by “...ad-
verse social conditions associated with poor 
health, such as food insecurity and housing 
instability [28],” as well as vulnerability to 
violence, incarceration, and environmental 
degradation. Screening programs ask pa-
tients to report their social risks [29]. Any 
risk that a patient wants help with is defined 
as a “social need.” Ideally, screening data 
can be used to either adjust care or provide 
supplementary assistance for patients [30]. 

Typically, screening instruments stan-
dardize data collection, or “render…things 
uniform [31]” across time and space. Social 
needs data are typically recorded via tem-
plates as structured data, which is easier to 
search and aggregate. Structured social needs 
data are subject to commensuration, which 
involves “...comparison of different entities 
according to a common metric” [32]. The 
resulting measures may be risk scores such as 
those that compile multiple measures for pur-
poses such as identifying patients for whom 
increased healthcare spending is expected.

The prominent motivations driving the 
collection of social needs data have resulted in 
over-simplified ways of capturing data, which 
are not oriented towards improved patient 
care. Typically, these data elements simply 
capture whether or not a patient has a social 
need related to a particular social determinant 
of health, rather than capturing any data about 
the nature of that need, nor the ways in which 
these needs are interrelated–which is import-
ant for assessments of risk and feasibility that 
inform patient care [33]. Without this more 
nuanced information, either captured through 
significantly more detailed structured data or 
through narrative, it is at best difficult and 
at worst impossible for clinicians to address 
these broader contextual realities shaping 
patient health and well-being. For example, 
a patient may indicate experiencing barriers 
related to transportation, but such a barrier 
might arise from underlying financial barriers, 
disability, lack of adequate public transporta-
tion options, distance from a clinic, or a mul-
titude of other interacting realities. Capturing 
such data in a more nuanced, structured form 
not only facilitates better patient-centered 
care, but also allows for aggregation of data 
about a patient’s social needs that can facili-
tate action at higher levels (e.g., addressing a 
community’s lack of public transportation). 
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Moreover, the elicitation and capture of valu-
able narrative data, which allows clinicians 
“to understand the meaning and significance 
of stories through cognitive, symbolic, and af-
fective means,” fosters empathy and stronger 
clinician-patient relationships [34]. Details 
of stories and connections between events 
in those stories can further help clinicians 
disrupt assumptions about the simple cause 
and effect and instead realize the synergis-
tic, cumulative effects of interacting social 
determinants of health in which a patient is 
embedded. Moreover, it can help clinicians to 
appreciate patients’ strengths, as shown in the 
significant efforts that marginalized patients 
may expend in order to manage their health 
in the face of systemic barriers [35].

As we recognize and formulate informat-
ics interventions oriented toward capturing 
data associated with inequity, it is essential 
that we capture it in ways that are fully ori-
ented towards improving patient care. We 
should work with both clinicians and com-
munities to determine what types of data to 
capture, how such data should be captured, 
and how such data should be translated into 
information that may be easily acted upon. 
Without such actions, we risk everything from 
workarounds, such as efforts to maintain a 
narrative alongside simplified, structured data 
elements in free-text parts of templates, to a 
complete failure to capture necessary aspects 
of a patient’s circumstance and story, which 
are essential for high-quality care [36]. 

6   Provocation 5: Informatics 
interventions specify the 
wrong system boundaries and 
solution space 
Those of us who engage in community-based 
participatory research and practice regularly 
note that engaging in deeply communi-
ty-grounded efforts is essential because it 
allows the community to define the problem 
of focus and the form of the informatics 
solution [37]. The challenge here, however, 
is that when we enter these conversations 
assuming that the only form a solution can 
take is one that is technology-based, we not 

only constrain the solution space but also 
constrain the types of problems with which 
we are willing to engage. As a consequence, 
we may work with community members on 
a problem that is not a priority for the com-
munity and we may generate a solution that 
is not the best fit for the community [38]. 
Moreover, the solution may be the best tech-
nological solution for the community, but a 
technological solution may not have been 
the best overall solution. Thus, in engaging 
in even the best participatory processes for 
informatics work, we may be unintentional-
ly contributing to perpetuating systems of 
disadvantage by directing efforts away from 
the most pressing problems and by designing 
and implementing solutions that fall short of 
the community’s needs. 

One way forward is to approach our work 
as informaticians within the context of larger 
multidisciplinary teams (e.g., health sciences, 
social sciences, engineering, public policy, 
law) that engage in long-term building of 
relationships with each other and other com-
munity partners. Such broader engagement 
welcomes conversations about what problems 
are priorities for the community without 
constraining the types of problems discussed 
by disciplinary expertise. It simultaneously 
allows for the types of solutions developed to 
take on multiple forms in two ways. First, with 
many voices in the room across disciplinary 
expertise and lived experience, solutions 
may emerge once again in ways that are not 
constrained by singular expertise. Moreover, 
long-term engagement leads to the building 
of trust and for team members to say that a 
particular form of solution being proposed 
is not the best fit. As informaticians, this 
requires accepting and even embracing 
that we may enter conversations in which a 
traditional informatics solution will not be 
centered or that the technological component 
of a longer-term solution may emerge later 
in the relationship, or that the technology 
component needed was so simple that it might 
not advance our professional goals of getting 
published or funded. Thus, an informatics 
mindset may contribute to a conversation 
even if informatics technology is not central 
to a solution. This understanding, however, is 
something that should be celebrated if we take 
the view that we only want to create solutions 
that are of real benefit to communities. 

7   Conclusion
As do other actors within the healthcare 
ecosystem, we value patient-centeredness 
as a key goal. Yet, these provocations may 
be seen as a means of calling into ques-
tion our current approaches to adhering 
to that value, particularly for patients 
from marginalized communities. Instead 
of patient-centered, many aspects of our 
current approaches may be viewed as tech-
nology-centered. Similarly, many of our 
current approaches may be seen as falling 
short of being patient-centered by failing 
to adequately account for the patients in 
context and by focusing on the individual 
rather than on other system factors as the 
focus of intervention.

It will be essential for the informatics 
community to directly attend to the issues 
raised by these provocations if our commu-
nity is to realize its potential to contribute 
to the advancement of health equity. In all 
of our efforts, we must be committed to 
questioning our shared assumptions about 
the inherent benefits of information and 
technology, and the ways in which such 
interventions are typically conceptualized 
and implemented. These provocations 
emphasize the need for drastic shifts in 
our typical ways of practicing informatics. 
Movement in directions suggested by the 
provocations should be catalyzed by deep 
engagement across disciplines and by mar-
ginalized people and communities in all our 
efforts, leveraging techniques ranging from 
community-based participatory research 
[37] to citizen science [39]. Finally, ensuring 
that suboptimal solutions do not persist or 
proliferate will require early and consistent 
monitoring of both intended impacts and 
unintended consequences. 

Health equity is finally a part of main-
stream conversation. Advancing it requires 
us to reimagine many aspects of systems 
shaping health and well-being. To contrib-
ute to the advancement of health equity, the 
informatics community must also engage in 
this reimagining.

Acknowledgements
We would like to thank Dr. David Edmunds 
for his thoughtful comments on an earlier 
draft of this paper.



IMIA Yearbook of Medical Informatics 2022

19

Provocations for Reimagining Informatics Approaches to Health Equity

References
1. Grossman LV, Masterson Creber RM, Benda NC, 

Wright D, Vawdrey DK, et al. Interventions to in-
crease patient portal use in vulnerable populations: 
a systematic review. J Am Med Inform Assoc 2019 
Aug 1;26(8-9):55-870.

2. Dixit N, Van Sebille Y, Crawford GB, Ginex PK, Or-
tega PF, Chan RJ. Disparities in telehealth use: How 
should the supportive care community respond? 
Support Care Cancer 2022 Feb;30(2):1007-10. 

3. Health Resources & Services Administration. 
Health equity in telehealth [Internet]. 2022 [cited 
2022 Jun 3]. Available from: https://telehealth.hhs.
gov/providers/health-equity-in-telehealth/

4. Zhao JY, Song B, Anand E, Schwartz D, Panesar 
M, Jackson GP, et al. Barriers, Facilitators, and 
Solutions to Optimal Patient Portal and Personal 
Health Record Use: A Systematic Review of the 
Literature. AMIA Annu Symp Proc 2018 Apr 
16;2017:1913-22.

5. Valdez RS, Rogers CC, Claypool H, Trieshmann 
L, Frye O, Wellbeloved-Stone C, et al. Ensuring 
full participation of people with disabilities in an 
era of telehealth. J Am Med Inform Assoc 2021 
Feb 15;28(2):389-92.

6. Thompson MJ, Reilly JD, Valdez RS. Work system 
barriers to patient, provider, and caregiver use of 
personal health records: A systematic review. Appl 
Ergon 2016 May;54:218-42.

7. Veinot TC, Clarke P, Romero D, Buis L, Dillahunt 
T, Vydiswaran V, et al. Equitable Research PRAX-
IS: A Framework for Health Informatics Methods. 
Int Med Inform Assoc IMIA Yearb 2022:307-16.

8. Medicare.gov. Find Healthcare Providers: Com-
pare Care Near You [Internet]. [cited 2022 Jun 
3]. Available from: https://www.medicare.gov/
care-compare/

9. Centers for Medicare & Medicaid Services. 
Hospital Compare [Internet]. [cited 2022 Jun 3]. 
Available from: https://www.cms.gov/Medicare/
Quality-Initiatives-Patient-Assessment-Instru-
ments/HospitalQualityInits/HospitalCompare

10. Veinot TC, Bosk EA, Unnikrishnan KP, Iwashyna 
TJ. Revenue, relationships and routines: the social 
organization of acute myocardial infarction patient 
transfers in the United States. Soc Sci Med 2012 
Nov;75(10):1800-10.

11. Levine GN, Bates ER, Blankenship JC, Bailey SR, 
Bittl JA, Cercek B, et al; American College of Cardi-
ology Foundation; American Heart Association Task 
Force on Practice Guidelines; Society for Cardiovas-
cular Angiography and Interventions. 2011 ACCF/
AHA/SCAI Guideline for Percutaneous Coronary 
Intervention. A report of the American College of 
Cardiology Foundation/American Heart Association 
Task Force on Practice Guidelines and the Society 
for Cardiovascular Angiography and Interventions. 
J Am Coll Cardiol 2011 Dec 6;58(24):e44-122.

12. U.S. Department of Health and Human Services. 
Social Determinants of Health - Healthy People 
2030 [Internet]. [cited 2022 Jun 3]. Available from: 
https://health.gov/healthypeople/priority-areas/
social-determinants-health

13. Veinot TC, Ancker JS, Cole-Lewis H, Mynatt ED, 
Parker AG, Siek KA, et al. Leveling Up: On the 
Potential of Upstream Health Informatics Interven-

tions to Enhance Health Equity. Med Care 2019 
Jun;57 Suppl 6 Suppl 2:S108-S114. 

14. Veinot TC, Ancker JS, Bakken S. Health infor-
matics and health equity: improving our reach 
and impact. J Am Med Inform Assoc 2019 Aug 
1;26(8-9):689-95.

15. Veinot TC, Mitchell H, Ancker JS. Good intentions 
are not enough: how informatics interventions can 
worsen inequality. J Am Med Inform Assoc 2018 
Aug 1;25(8):1080-8.

16. Iott BE, Loveluck J, Benton A, Golson L, Kahle E, 
Lam J, et al. The impact of stigma on HIV testing 
decisions for gay, bisexual, queer and other men 
who have sex with men: a qualitative study. BMC 
Public Health 2022 Mar 9;22(1):471.

17. Valdez RS, Holden RJ, Novak LL, Veinot TC. 
Transforming consumer health informatics 
through a patient work framework: connecting 
patients to context. J Am Med Inform Assoc 2015 
Jan;22(1):2-10.

18. Rogers C, Johnson J, Nueslein B, Edmunds D, 
Valdez RS. “I Love Fruit But I Can’t Afford It”: 
Using Participatory Action Research to Develop 
Community-Based Initiatives to Mitigate Chal-
lenges to Chronic Disease Management in an 
African American Community Living in Public 
Housing. J Racial Ethn Health Disparities 2018 
Dec;5(6):1315-27.

19. Health literacy: report of the Council on Scientific 
Affairs. Ad Hoc Committee on Health Literacy for 
the Council on Scientific Affairs, American Medi-
cal Association. JAMA 1999 Feb 10;281(6):552-7.

20. Parker RM, Ratzan SC, Lurie N. Health literacy: 
a policy challenge for advancing high-quality 
health care. Health Aff (Millwood) 2003 Jul-
Aug;22(4):147-53.

21. Nielsen-Bohlman L, Panzer AM, Kindig DA, 
editors. Health Literacy: A Prescription to End 
Confusion [Internet]. 2004 [cited 2022 Jun 3]. 
Available from: https://nap.nationalacademies.
org/catalog/10883/health-literacy-a-prescrip-
tion-to-end-confusion

22. Kutner M, Greenberg E, Jin Y, Paulsen C. The 
Health Literacy of America’s Adults: Results from 
the 2003 National Assessment of Adult Literacy 
[Internet]. Washington, DC: National Center for 
Education Statistics; 2006 Sep. Available from: 
https://nces.ed.gov/pubsearch/pubsinfo.asp?pu-
bid=2006483

23. Davis TC, Federman AD, Bass PF 3rd, Jackson 
RH, Middlebrooks M, Parker RM, et al. Improving 
patient understanding of prescription drug label in-
structions. J Gen Intern Med 2009 Jan;24(1):57-62.

24. Sharko M, Sharma MM, Benda NC, Chan M, 
Wilsterman E, Liu GL, et al. Optimizing compre-
hension of quantities in medication instructions: A 
systematic review. Patient Educ Couns (In Press)

25. Ancker JS, Kaufman D. Rethinking health numera-
cy: a multidisciplinary literature review. J Am Med 
Inform Assoc 2007 Nov-Dec;14(6):713-21.

26. Department of Health and Human Services. So-
licitation for Written Comments on an Updated 
Health Literacy Definition for Healthy People 
2030 [Internet]. Fed. Regist. 2019 [cited 2022 Jun 
3]. Available from: https://www.federalregister.
gov/documents/2019/06/04/2019-11571/solicita-
tion-for-written-comments-on-an-updated-health-li-
teracy-definition-for-healthy-people-2030

27. Valdez RS, Gibbons MC, Siegel ER, Kukafka 
R, Brennan PF. Designing consumer health IT 
to enhance usability among different racial and 
ethnic groups within the United States. Health and 
Technology 2012;2(4):25-233.

28. Center for Health Equity Advancement. Health 
Disparities and Social Determinants of Health [In-
ternet]. [cited 2022 Jun 6]. Available from: https://
www.chea.upenn.edu/health-disparities-and-so-
cial-determinants-of-health/

29. Cartier Y, Gottlieb L. The prevalence of social care 
in US health care settings depends on how and 
whom you ask. BMC Health Serv Res 2020 May 
29;20(1):481.

30. National Academies of Sciences and Engineer-
ing. Integrating Social Care into the Delivery of 
Health Care: Moving Upstream to Improve the 
Nation’s Health [Internet]. 2019 [cited 2022 Jun 
3]. Available from: https://nap.nationalacademies.
org/catalog/25467/integrating-social-care-into-
the-delivery-of-health-care-moving

31. Timmermans S, Epstein S. A world of standards 
but not a standard world: Toward a sociology of 
standards and standardization. Annu Rev Sociol 
2010;36(1):69-89.

32. Espeland WN, Stevens ML. Commensuration as a 
social process. Annu Rev Sociol 1998;24:313-43. 

33. Senteio C, Adler-Milstein J, Richardson C, Veinot 
T. Psychosocial information use for clinical deci-
sions in diabetes care. J Am Med Inform Assoc 
2019;26:813–24. 

34. Charon R. Narrative Medicine A Model for Em-
pathy, Reflection, Profession, and Trust. JAMA 
2001;286:1897–902. 

35. Senteio C, Adler-Milstein J, Richardson C, Veinot 
T. Psychosocial information use for clinical deci-
sions in diabetes care. J Am Med Inform Assoc 
2019 Aug 1;26(8-9):813-24. 

36. Senteio C, Veinot T, Adler-Milstein J, Richardson 
C. Physicians’ perceptions of the impact of the 
EHR on the collection and retrieval of psychosocial 
information in outpatient diabetes care. Int J Med 
Inform 2018 May;113:9-16. 

37. Unertl KM, Schaefbauer CL, Campbell TR, 
Senteio C, Siek KA, Bakken S, et al. Integrating 
community-based participatory research and in-
formatics approaches to improve the engagement 
and health of underserved populations. J Am Med 
Inform Assoc 2016 Jan;23(1):60-73.

38. Valdez RS, Edmunds DS. Reimagining communi-
ty-based research and action in human factors: A 
dialogue across disciplines. In: Advancing diver-
sity, inclusion, and social justice through human 
systems engineering. CRC Press; 2019. p. 267-76.

39. Petersen C, Austin RR, Backonja U, Campos H, 
Chung AE, Hekler EB, et al. Citizen science to 
further precision medicine: from vision to imple-
mentation. JAMIA open 2019 Dec 3;3(1):2-8. 

Correspondence to:
Rupa S. Valdez, PhD
Department of Public Health Sciences
University of Virginia
P.O. Box 800717
Hospital West Complex
Charlottesville, VA 22908, USA
E-Mail: rsv9d@virginia.edu


