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ABSTRACT

Objectives: To identify the unmet information needs of clinical teams delivering care to patients with complex

medical, social, and economic needs; and to propose principles for redesigning electronic health records (EHR)

to address these needs.

Materials and Methods: In this observational study, we interviewed and observed care teams in 9 community

health centers in Oregon and Washington to understand their use of the EHR when caring for patients with com-

plex medical and socioeconomic needs. Data were analyzed using a comparative approach to identify EHR

users’ information needs, which were then used to produce EHR design principles.

Results: Analyses of > 300 hours of observations and 51 interviews identified 4 major categories of information

needs related to: consistency of social determinants of health (SDH) documentation; SDH information prioritiza-

tion and changes to this prioritization; initiation and follow-up of community resource referrals; and timely com-

munication of SDH information. Within these categories were 10 unmet information needs to be addressed by

EHR designers. We propose the following EHR design principles to address these needs: enhance the flexibility

of EHR documentation workflows; expand the ability to exchange information within teams and between sys-

tems; balance innovation and standardization of health information technology systems; organize and simplify

information displays; and prioritize and reduce information.

Conclusion: Developing EHR tools that are simple, accessible, easy to use, and able to be updated by a range of

professionals is critical. The identified information needs and design principles should inform developers and

implementers working in community health centers and other settings where complex patients receive care.

Key words: primary health care, social determinants of health, electronic health records, community health centers, qualitative

research
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INTRODUCTION

Complex patients are the ones who have barriers—transporta-

tion barriers, food barriers, mental illness . . . it’s those social

determinants that for me define a complex patient. It’s not that

they’ve got COPD [chronic obstructive pulmonary disorder],

CHF [congestive heart failure], and leukemia. I feel like that

[medically complex] patient is more manageable, because I have

avenues, I have specialists and resources, that are accessible to

help support that complex patient. It’s the patients who have all

of these other [social and economic] barriers in their lives to

accessing good, basic care that are the most complex. (Interview,

Physician (MD), Clinic 9).

This quote from a community health center (CHC) physician

reflects the fact that patient health is affected by both medical condi-

tions and socioeconomic factors, and points to the complexity that

these factors can incur.1–3 Complex patients’ medical issues may in-

clude multi-morbidity and conditions such as chronic pain, poly-

pharmacy, unexplained symptoms, cognitive impairment, and

mental illness (eg, depression, anxiety, substance use).3,4 Such com-

plexity can be deepened by the presence of socioeconomic issues in-

cluding adverse physical, social, cultural, community, economic,

legal and structural factors (eg, homelessness, food insecurity).5,6 In

this paper, ‘complex patients’ refers to those with medical and socio-

economic issues; ‘social determinants of health’ (SDH) refers to the

group of socioeconomic factors listed above; and ‘social risk’ is

when SDH negatively impact health, for example, by limiting

patients’ ability to engage in medical treatment.1–3

Although public health leaders have elevated the importance of

recognizing and addressing the deleterious effects of SDH and rec-

ommended that health care teams systematically collect and docu-

ment patients’ social risks,7,8 few studies have examined how

primary care practices formally or informally collect and use such

information. As a result, little is known about clinical teams’ infor-

mation needs when screening, documenting, and then using infor-

mation regarding patients’ social risks to inform care delivery; about

the extent to which these information needs are being met; nor how

information about patients’ social and economic needs may be used

at the point of care to inform clinical practice. This is particularly

important to examine, since information about patients’ SDH may

not fit neatly into EHR’s discrete data fields.9–12 Thus, developing a

better understanding of these information needs is a prerequisite for

the design of biomedical informatics systems.13–16

We conducted an in-depth observational study to identify the in-

formation needs of clinical teams delivering primary care to complex

patients. In this study, we recognized that users’ information needs

can vary across provider types17,18 and care setting; we define infor-

mation needs as the desire of an individual or team to obtain infor-

mation to satisfy the requirements of a task or workflow.19 We

focused on care delivered in CHCs because these practices deliver

care to underserved and complex patients.20–22 Our objective was to

understand the use of the EHR by CHC care teams when caring for

patients with complex medical and socioeconomic needs and to use

the study findings to propose principles for redesigning EHRs to ad-

dress the information needs of those assessing and addressing social

risk among complex patients.

MATERIALS AND METHODS

Study design
This study design combined mixed methods (ie, observation, sur-

veys, and interviews with clinical team members) to elicit and cate-

gorize needs and requirements to inform subsequent technology

development processes.23 Analyses of these data were structured to

identify unmet information needs and produce design principles that

would address these needs with a focus on clinical teams serving

complex patients. The Oregon Health & Science University Institu-

tional Review Board approved this study protocol.

Setting
This study was conducted in the OCHIN practice-based research

network. OCHIN is a community-based, nonprofit Health Center

Controlled Network with over 500 CHCs in 19 states. OCHIN

member-CHCs primarily serve socioeconomically vulnerable

patients who have a disproportionally high prevalence of comorbid

physical and mental health problems.24,25 OCHIN members share a

single, fully integrated Epic EHR that includes practice management

data (claims, billing, appointments) and a full medical record. Two

of the CHCs (Clinics 5 and 8) were pilot-testing a checklist-based

SDH tool at the time of the study.

Sample
We recruited 11 OCHIN CHCs in Oregon and Washington, purpo-

sively selected to vary with regard to geographic location (urban, ru-

ral, suburban), size of patient population served, and years using the

EHR. Agreement to participate in this study was obtained on behalf

of each practice. Clinic staff (eg, office manager, clinician, nurses)

were individually invited to participate in semi-structured interviews

and surveys. For interviews, we purposively selected staff with a

wide range of roles. Staff consented via an Information Sheet for the

surveys and interviews; the study was granted a waiver of documen-

tation of signed consent.

Data collection
Data collection was guided by a human factors model called the Sys-

tems Engineering Initiative for Patient Safety (SEIPS) 2.0.26 We used

a multimethod rapid assessment approach27–29 to collect data on the

following SEIPS 2.0 components: 1) work systems (identifying exist-

ing tools and technology teams who used these tools to deliver care

to complex patients, and how features of the internal and external

context shaped work systems); 2) processes (observing tasks and

workflows in which team members engaged to deliver complex care,

with attention to the physical, cognitive, and social/behavioral

aspects of these tasks); and the immediate outcomes (desirable, un-

desirable, proximal, distal) of EHR use related to care delivery to

complex patients. To maximize the breadth of our understanding,

we observed and asked about care delivery in an open-ended way

first (ie, one that was not directly informed by SEIPS 2.0). Then, we

used the SEIPS 2.0 model to inform more specific field observation

and probing questions during interviews.

Data were collected iteratively: we conducted a site visit with 1

CHC and analyzed data in a preliminary manner to inform data col-

lection at subsequent CHCs. This allowed us to monitor for satura-

tion (the point at which no new findings emerged).30 Data collection

started with a pre-visit planning call to the CHC manager. The man-

ager and/or lead clinician completed a practice survey, which asked

about practice size, ownership, and staffing. Site visits were con-

ducted by a team experienced in field research. The size of the team

(range: 2–4 field researchers) and length of the site visit (range: 5–7

days) varied depending on practice size. Field researchers typically

spent a half day observing the practice and a half day preparing field

notes. We used a blend of unstructured and template-driven obser-
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vation. Template-driven observation was informed by SEIPS 2.0

domains. Site interviews were conducted from October 2015 to Feb-

ruary 2017. Collectively, we spent approximately 315 hours observ-

ing the 9 practices. At completion of the ninth site visit, we

determined saturation was reached. This yielded 427 pages of field

notes overall.

We conducted a total of 51 interviews with clinical staff and con-

ducted between 4 and 14 interviews at each CHC, depending on

practice size and diversity of care team roles. Interviews followed a

semistructured guide, informed by the SEIPS 2.0 framework, that

asked respondents about their experiences working with complex

patients, how they identified patients’ social and economic needs,

how they used (or did not use) their EHR to perform tasks related to

delivering care for complex patients, and what information needs

they identified as unmet with regard to complex care delivery (see

Appendix 1). On average, interviews were 45 minutes in length. All

interviews were audio-recorded.

Data management
Notes written on-site were expanded into comprehensive field notes

by the researchers, typically within 24 hours of the visit. Interviews

were professionally transcribed. All recordings, field notes, tran-

scripts, and digital copies of collected artifacts were catalogued in a

spreadsheet and kept on a secure network. Qualitative data were en-

tered into Atlas.ti, a qualitative analysis software program. Practice

survey data was entered into a spreadsheet and then R software

3.4.131 was used for analysis.

Data analysis
Three researchers experienced in qualitative methods, primary care

practice organization and care delivery, and EHR use in this setting

analyzed qualitative data using an inductive process. This first step

in the analysis focused on identifying and documenting high-level

work processes and tasks by clinical role within each CHC. Next,

analysts focused on refining our understanding of these work pro-

cesses and roles from the perspective of SEIPS 2.0. Analytical sum-

maries identified these processes, noted how identifying and

addressing social and economic need was part of these processes,

and started to identify unmet information needs at a given CHC.

Preliminary findings were shared with the larger team, which in-

cluded informatics experts and designers. Next, we compared data

across CHCs to identify similarities and differences. We focused on

when and how patient social and economic needs arose in the con-

text of complex care. We also examined how this information was

addressed and how the EHR supported (or did not support) this

work. We reached consensus through group dialogue. We did not

need to use consistency measures; we resolved differences through

discussion.

To distill and summarize findings to inform the design process,

we used an iterative discussion and agile approach, using Trello—a

card-based organization system—to group findings from the qualita-

tive analysis into categories. Each ‘card’ was created from emerging

categories and subcategories with representative quotes, roles, and

an explanation. Cards were sorted by subcategory into relevant

groups until the analysts came to consensus about the major catego-

ries. We linked these groupings to relevant documents, including

segments of raw qualitative data and qualitative summaries. From

these cards, pairs of investigators developed requirements for each

grouped category of information needs.

The process above produced findings which we used to develop

design principles. Findings were translated into design principles in

3 steps. First, we used the qualitative summaries and requirement

documents as a starting point for restating findings in terms of prob-

lem and solution statements. Second, we evaluated and revised each

statement, if needed, to (a) ensure that it aligned with what we dis-

covered in our field research about users’ needs, and (b) that the

statement was independent of the specific setting of the study and

was transferrable and likely relevant under different circumstances.

Third, we further synthesized, refined, and prioritized this set of

problem/solution statements to produce a short actionable list of de-

sign principles to inform EHR system redesign to support team care

for complex patients.

RESULTS

Practice characteristics
Study practices varied in size, geographic location, ownership, and

staffing. Table 1 shows the clinic characteristics; Table 2 provides a

more detailed view of the number and types of team members

employed in each clinic. Variations in staffing (eg, whether or not a

practice employed a health resiliency specialist or a behavioral health

clinician (BHC)) were generally connected with clinic size. Most clin-

ics used a team-based care approach, with clinicians (defined here as

MD/DO, Nurse Practitioner (NP), Physician Assistant (PA)) teamed

up with specific medical assistants (MAs), and multiple other clinic

staff (eg, BHC, panel manager, social worker) who managed different

aspects of a patient’s care. Some staff roles, such as the panel man-

ager, had less face-to-face time with patients, and spent more time

processing referrals and engaging in previsit planning. Others, such as

Table 1. Clinic characteristics*

Practice ownership # of clinicians # of support staff Location Clinic composition

Clinic 1 County health system 5 7 Urban Multispecialty group

Clinic 2 County health system 1 5 Urban Single specialty group

Clinic 3† Central clinic within county health department 21 22 Urban Multispecialty group

Clinic 4 County health system 11 20 Urban Single specialty group

Clinic 5 Satellite clinic within same system of 3 and 6 5 8 Urban Single specialty group

Clinic 6† Satellite clinic within same system of 3 and 5 21 22 Urban Multispecialty group

Clinic 8 Clinician-owned 6 28 Rural Multispecialty group

Clinic 9 Part of a large health organization 5 22 Urban Single specialty group

Clinic 10 Academic Clinic 20 34 Rural Multispecialty group

*see Table 2 for explicit breakout of team profiles. Counts are not equivalent to Full Time Equivalent.
†Clinics 3 and 6 were small, and, as they were part of a larger Federally Qualified Health Center (FQHC), they shared staff. We have kept them separate be-

cause observational data indicated that these sites operated as separate clinics.
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the registered nurse (RN) care manager, focused more on patient edu-

cation and coaching. Thus, tasks involved in the care of complex

patients were often distributed among clinical team members, some

of whom did not work on the same days or at the same location.

For the purpose of the survey we defined clinicians as those with

the following types of degrees: primary care clinicians (MD, DO,

PA, NP), mental health providers (PsyD, PhD, MSW, LCSW), sub-

stance use providers (CAC), and dentists (DMD, DDS). Other clinic

members will be considered as staff.

Identifying unmet information needs
Table 3 shows the 10 identified unmet information needs. These fell

into categories relevant to how the EHR supported the need for (1)

consistency, (2) prioritization (3) managing referrals, and (4) team

communication.

Consistency

When taking care of patients’ medical needs, clinic teams needed

consistent information (ie., having the same set data routinely col-

lected) about patients’ social risks, particularly those that posed rele-

vant barriers to care. Having this information consistently was

difficult for a variety of reasons. Patients were not systematically

asked this information; rather, information about social risk

emerged naturally in conversation during visits, often with 1 or

more members of the care team. For example, we observed patients

share this information with MAs, care managers, BHCs and social

workers, but patients may not share this information with clinicians:

There’s a lot of personal information that [patients] will talk

about . . . for example, I don’t know if I’d call it domestic violence

situations . . . but it’s involving family members who don’t live

with the patient, but will break into the house and throw them

around . . . it’s not a safe housing situation. But they can’t afford

to move somewhere and they don’t want the provider to be wor-

ried about them . . . (Interview, MA, Clinic 1)

Related to this, workflows for documenting social risk informa-

tion among the CHCs were inconsistent. At the majority of CHCs,

there was no consistent place to document social risk information in

the EHR.

The staff person tells me there isn’t a formal place to put SDH in-

formation, but that if she really thought it needed to be in the

chart or wanted a provider to see it that she could open up a new

encounter, like a phone encounter, and then free text that kind of

information. I ask [MA] if they ever do that and she says not very

often. (Field Notes, Clinic 2)

Clinical staff members might have put social risk information in

a note or they might have just remembered it and not documented

it. We observed, for example, that “For the MA, much of the infor-

mation about the patient is in her head, especially if she’s seen the

patient more than 2 or 3 times. It’s the same thing for the doctor”

(Field notes, Clinic 1).

As there was not a consistent place to look for social risk infor-

mation in the EHR, clinical team members experienced difficulty

finding such information. In some cases, searching for it was time-

consuming, and even when the data could be located, they were not

always easy to interpret:

Typically, we’ll look in our last progress note or 2 . . . If it’s so

significant it’s caused adverse health outcomes, then it’s going on

a problem list. But if it’s something more subtle, maybe it’s under

social history. . . . There’s no spot where you go for all their social

determinants issues . . . It’s piecemeal. It’s over 5 years of progress

notes. You can put it together. But that’s a lot of time to review.

(Interview, MD, Clinic 1)

Table 3. Clinic observations of driving factors leading to the identified unmet information needs

Challenge

category Unmet information need Driving factors derived from clinic observations

Consistency SDH data that is in the chart is not updated • Various team members receiving SDH information from patients
• Documentation in progress notes difficult to track over time
• SDH information being retained in clinician memory versus clinic notes
• Avoiding documentation due to sensitive nature of information

Multiple, varied places to document

Lack of standardized SDH screening

Prioritization Clinicians/staff need to know status of SDH

needs that are active/outstanding and

what was done in response to those needs

• Patients often experience multiple, concurrent social and economic factors
• SDH factors are constantly shifting
• Free-text notes can be challenging to find and/or easily track over time

In-basket messages are not prioritized

Flagging patient priorities and summarizing

patient snapshot

Referrals Details from external data sources about

referrals is limited

• Inconsistent information provided in patient referrals
• Limited resources to track referral completion
• Inability to interface electronically with local community resourcesInternal referrals have a diversity of work-

flows

Follow-up on referral and non-clinical pro-

cesses related to SDH

Communication Available EHR does not lend itself to the in-

formal way SDH information is currently

shared and does not lend itself to the flex-

ible way clinic staff share this informa-

tion

• Informal meeting times
• Asynchronous work schedules of clinic staff
• Physical clinic structure impeding person communication
• Limited time between patients
• Work-arounds to highlight information in free-text notes

Abbreviations: EHR, electronic health record; SDH, socioeconomic determinant of health.
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In addition, when a patient was handed off to another team

member for assistance with addressing a social risk, there was no

clear way to share information about these risks:

I think it would be nice that when a patient is referred internally

to someone—a community health worker, another case manager,

or a wellness coach—that these professionals had the informa-

tion they need . . . where that group decided the pertinent infor-

mation they wanted from the person referring . . . so that they can

do their job (Interview, RN Case Manager, Clinic 9).

In the CHCs where we observed a consistent place to document so-

cial risk in their EHR, respondents often found the tools “cumbersome

to use,” describing them as “very long checklists that took too long to

complete and wouldn’t be useful anyway” (Field notes, Clinic 8).

Prioritization

Patients experienced multiple, concurrent social risks that changed

over time. For example, a patient may be sporadically employed.

How patients prioritized those needs (and what they wanted help

with or not) also varied and changed over time. Helping team mem-

bers work with patients to prioritize social risk was an unmet infor-

mation need. The EHR being used collected an abundance of SDH

information, but did not help with its subsequent prioritization. For

instance:

[Prior to using a newly piloted SDH tool] we would just be able

to have like a conversation with a patient that would be a quick

kind of decision tree in the moment . . . And then we could do a

more in-depth conversation with the patient, about what ex-

actly . . . Because it’s just a lot faster. And so, what I would

like is a screen that is much briefer . . . And it was easier to

enter . . . Because this is just too much information that

doesn’t point to any conclusions. (Interview, BHC, Clinic 9)

Managing referrals for social and economic needs

When a face-to-face ‘warm handoff’ was made from a clinician to

another professional (eg, coach, social worker, BHC), social risk in-

formation was often communicated verbally. However, such hand-

offs were not always possible, as team members were often busy or

working at a different location. In those situations, an internal refer-

ral (ie, within the clinic’s health system) would be made, and, as

noted above, the EHR did not have consistent tools to support infor-

mation sharing even for in-house referrals.

Clinical teams also referred patients to external organizations for

assistance with social risks, for example, to the public health office.

As noted by a clinician from Clinic 8, “ . . . Asking and caring is a

treatment in and of itself, but it’s a lot more impactful if you can

connect patients with community resources, and that should be

something that is easy, not hard, and hopefully could be done within

the EHR.” While most teams used CareEverywhere (an Epic pro-

gram that facilitates searching affiliated institutions for patient in-

formation) to manage information flow with external medical

organizations, no comparable system for making, monitoring, and

tracking follow-up existed when a patient was referred to a commu-

nity resource, and monitoring referral follow-through usually relied

on patient recall at a subsequent patient encounter.

Communication

Several aspects of team communication related to social risk infor-

mation were identified as challenging. Direct communication about

social risk among team members tended to be informal and did not

happen systematically or at regularly scheduled times. Information

sharing occurred between clinicians and MAs during huddles to pre-

pare for the day’s patients, between team members just prior to a pa-

tient encounter, and less regularly between a clinician and a non-

MA team member in a face-to-face conversation. Teams struggled

Figure 1. Categories of unmet information needs and design principles.
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to communicate social risk information when in person communica-

tion was not an option.

Preferences for how to share social risk information within and

across clinics were influenced by multiple factors, such as location

of the team members and how busy they were:

At Clinic 5, MAs and clinicians shared separate offices; the MAs’

office was at 1 end of the building, and the clinicians’ office at the

other. Clinicians and MAs tended to communicate about patients’

social risks through notes posted in the EHR, such as sharing a

progress note with a brief message attached. (Field notes).

Table 4. Design principle definitions and illustrative quotes

Design principle Design principle definition Illustrative quote

Enhance the flexibility of HIT

documentation workflows

HIT documentation for SDH by different

roles requires flexibility due to their vari-

able workflows; design must find ways to

integrate the SDH-specific component

into different workflows and at different

times.

The health resiliency specialist wishes there was an easy way

for providers to communicate directly to her and the BHC

in the chart about social needs (ie, “patient is getting

evicted, needs help with housing”) but fragmented support

system makes this difficult, as providers have to refer to

different people depending on insurance which adds a level

of complexity. - Scrum Debrief Summary, Clinic 4

Expand the ability to ex-

change information be-

tween systems

Health Information Exchange facilitates the

exchange of information between differ-

ent systems for patients receiving support

and care at different sites; although this

has historically focused on different

health systems, information exchange be-

tween health teams and government

agencies and community-based organiza-

tions may be important to expand.

If it’s a formal referral that was handled by the provider here,

our referrals department will somewhat track it. There will

be a paper trail right up to the point where the external of-

fice that we referred to was meant to now call the patient.

But they don’t track it any further . . . If it’s the community

services such as the food bank and so forth, you have to

think to ask. That’s all there is. There’s no formal tracking

at this facility of where and how patients are needing and

accessing the voluntary sector in the community and with

regards to behavioral health, as recently mentioned, this

picture is abysmal and the only way to do it is to take re-

sponsibility for yourself and make it happen. – Interview,

NP, Clinic 6

Balance innovation and stan-

dardization of HIT systems

HIT systems are already in place for the

clinics, and innovation needs to be tem-

pered with the fact that there is a con-

stant push to standardize to create more

consistency. Every innovation needs to be

carefully considered for what it will af-

fect and how it can fit into the standards

that exist.

This wellness coach was working at a practice that was pilot-

ing an SDH screening tool. When queried on the tool, the

respondent notes that she has an existing resource tool that

she uses for this, and that the new tool, which is a type of

flowsheet, is not as helpful as the original one she is using.
• Interviewer 2: Are you guys using that at all?
• Respondent: I am not using it as much because I did and I

didn’t find it as helpful as going to my resources and just,

well, it wasn’t being printed out for one thing on there, af-

ter-visit summary, so I would have to go look it up any-

way and get a printout so that’s generally what I do. -

Interview, Wellness Coach, Clinic 9

Organize information displays People requested simple, easy to read

views—a straightforward visual gram-

mar—that made it easy to see what was

an issue, what was addressed, and what

may be next.

There’s all kinds of stuff buried within the upper left-hand

Epic click-down. Even just simply the references. Even get-

ting into some of the training modules and other things.

You’ve got to have the time, you’ve got to have the need to

do it, but when it’s so few and far between, what guides

you to go there for that information? What directs you to

actually do that? - Interview, RN Care Coordinator, Clinic

5

Prioritize and reduce informa-

tion

People felt overwhelmed by the amount of

information available and wanted ways

to prioritize the information so they

could focus their limited attention on

what matters most.

“I think those barriers have to be up towards the top where

they’re seen, so that people can understand. I mean we

have people that said they can’t make the appointment be-

cause I’m betting they didn’t get child care for blah, blah,

blah. I think that those would be very helpful to at least be

able to identify some real specific things. If I develop a plan

that requires them to do something but it’s out of their pur-

view, if I have in front of me, I know that’s an option for

me so let’s cut through that one, we don’t need to mess

with it. You know what I’m saying?” – Interview, MA,

Clinic 2

Abbreviations: BHC, behavioral health clinician; HIT, health information technology; SDH, socioeconomic determinants of health.
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And, at Clinic 6, “a BHC described that she sometimes sent the

clinician she worked with e-mail through InBox, but oftentimes she

was too busy to communicate every time a social risk surfaced.”

(Field notes).

Because users lacked the opportunity to enter social risk infor-

mation as a discrete data element in the EHR, this information was

documented via free text in a patient note. Consequently, the infor-

mation was difficult for subsequent users to find, as there was no

easy search option to cull through the free text notes. Observed

work-arounds related to communication of social risk information

included bolding sections of notes and overlaying handwritten notes

onto printed face sheets.

Design principles to address information needs of

clinicians serving complex patients
The unmet information needs enumerated above indicate that EHR

functions need to have more flexibility than what was offered at the

time of data collection (eg, a checklist or template) to support docu-

mentation and use of social risk information. We developed 5 princi-

ples to guide EHR redesign related to social risk information.

Table 4 defines each design principle and how each connects to the

unmet information needs identified. Figure 1 shows how the unmet

information needs (grouped into 4 categories) connect through dif-

ferent paths, with 1 or more design principles.

DISCUSSION

The National Academies of Science, Engineering, and Medicine and

other federal agencies have called for primary care teams to identify,

document, and address the social risks that influence health.32 Cur-

rent research on social risk information needs focus on specific diag-

noses (eg, diabetes) within primary care and inpatient services. We

used robust mixed methods to extend this literature and examine

the use of social risk information needs in CHCs, among their entire

primary care team, and including all patients seen therein, as the

CHC setting provides an opportunity to broaden the scope beyond

the traditional primary care setting to explore the needs of multidis-

ciplinary teams as they deliver care to predominantly underserved

and complex patients.

In considering the EHR and HIT tools available to facilitate

teams answering this call from federal agencies, our results demon-

strate that understanding who is the ‘right’ person and when is the

‘right’ time to ask, document, and review SDH-related information

in an asynchronous team workflow, and what is the ‘right’ channel

to support action on this information are essential factors to con-

sider in the design process, as has been highlighted in the ‘5 Rights’

framework.33 We also observed that social risk information shared

by patients at the point of care is almost always delivered in narra-

tive form.9–11 With no preimposed framework for how to ask about

this information, patients share social risk information when it feels

appropriate and with the team member with whom they feel most

comfortable. As such, the clinical team, as a whole, requires a chan-

nel through which to document this information, in order to com-

municate with each other and with community resources that

almost always fall outside of traditional clinic processes. Thus, find-

ing the right person and channel for social risk information is partic-

ularly salient in the context of team-based primary care, where

multiple team members are involved in collecting and using social

risk information and when patients’ social risk overlays medical

complexity.

This study’s findings can inform the principled redesign of EHRs

to better support clinical teams’ needs related to managing and acting

on SDH information when caring for complex patients. The principles

we describe resonate with classic usability heuristics and design princi-

ples;34 they add to this literature by being more specific about the

complex nature of requirements. For instance, consistently reporting

the state of the SDH may be challenging when information is not ex-

changed from referrals or informal conversations occur. The complex-

ity and sensitivity of the processes and information require nuanced

designs, especially given current issues in usability of HIT.35 Further,

identified social risk information needs to be an integral part of care

delivery. As an example, the prioritization that comes into play when

clinicians and staff need to know which SDH needs are active and/or

outstanding, (eg, insufficient access to appropriate foods to maintain

a healthy diabetic diet) and what actions have been taken in response

to the current needs (eg, prescriptions for healthy foods), can become

a key element of a successful treatment plan.36 The converse, an in-

ability to easily prioritize which SDH remain active, can result in a

barrier to successful implementation of a treatment plan.

Overall, the addition of SDH information should not be assumed

to be unequivocally good—particularly when this information is

added to an EHR that is already overloaded with information that is

difficult to find and poorly summarized. Our findings highlight this

problem, and the design principles and requirements that we devel-

oped take into account the EHR context in which development of

functionality related to SDH information documentation and retrieval

will occur. As an example, the design principle, “balancing innova-

tion with standardization of EHR systems,” suggests the importance

of considering the unintended consequences of adding social risk in-

formation into EHRs, and the need to monitor implementation to de-

tect and attempt to predict negative consequences.

Each design principle reflects the unique needs of primary care as

a starting point to EHR redesign. For example, the design principle

“expanding the ability to exchange information between systems”

has traditionally meant the exchange of clinical information between

health systems.37,38 Our results show that in the case of social risk in-

formation and primary care, this “exchange of information” needs to

move beyond clinical data to establish data exchange capacities that

connect healthcare systems with local community-based organiza-

tions.39,40 Having a place to refer patients for help with social and

economic issues may motivate clinical teams to screen for social risk

because they then have a way to offer assistance.41 Our study sup-

ports and extends this finding by identifying the multiple hurdles to

developing the functionality or software needed to connect practices

and their patients with community resources. Community organiza-

tions vary by locale and change with ebbs and flows in funding. A

growing number of third-party vendors (eg, Healthify, Aunt Bertha,

and NowPow) now sell this functionality to practices. These vendors

typically use web interfaces external to EHRs that allow clinical

teams to connect patients with community resources and track these

referrals—and they keep these resource lists current.41–43 In addition,

the Epic EHR—the 1 used by the CHCs in this study—now includes

tools for documenting social risk, with limited ability to make com-

munity referrals. This version was not yet in place during our study.

While the efficacy, usability, and sustainability of such products have

not been demonstrated, our study findings suggest that such efforts

could address user information needs.

Clinical teams, which often rely on informal information-sharing

regarding patients’ SDH, are often unsure or inconsistent in the

types of SDH information they document in the EHR.44 Our report

suggests that including SDH information as discrete data elements
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in the EHR might help users collect, record, and find this informa-

tion. There have been efforts from the Office of the National Coor-

dinator for HIT to standardize recording of SDH information

through the use of common codes (eg, LOINC; ICD-10). This is sup-

ported by the American Medical Association as a step toward in-

cluding SDH information in the problem list. While standardization

across EHRs is a needed step,45–48 and some EHR vendors have

added related functions in recent years,8 it is not clear from our

work that clinical teams or their patients want SDH information on

the problem list. Patients often have multiple social risks, which

could clutter the problem list, hamper prioritization, and make it

more difficult to keep these lists updated. More important to the

clinical teams we studied was having EHR functionality that sup-

ports consistent documentation of SDH, timely and complete com-

munication related to SDH information, brief assessment and

documentation of SDH-related priorities (with the ability to revise

these priorities), and summarization of this information in a format

that is easy to digest by different clinical team members.49,50 Such

standardization will need to co-occur with flexible, adaptable, func-

tional design to accommodate variations in how social risk informa-

tion is documented and used, both within and across practices.

Thus, standardization without adaptability may hamper adoption of

new social risk functionality.

Our study also highlights a range of different work-arounds re-

lated to documenting, finding, understanding, and sharing informa-

tion related to patients’ social and economic situation. Examples

from our study largely align with what is already known in the liter-

ature on work-arounds:51–54 team members chose to communicate

about social need via paper-based systems and/or utilize text fields

that were intended for other purposes;54 clinic staff repurposed

EHR functions to help with future recall and prioritization.55 This

suggests that the current literature on work-arounds, used with find-

ings from our study, could inform the design of EHR functionalities

that minimize these work-arounds and suggest workflow modifica-

tions that may ensure consistent and efficient use of new social risk

functionalities when available.8

This study’s findings have limitations. We focused on CHCs be-

cause patients served in this setting have a range of social and eco-

nomic vulnerabilities, making coordinating care for complex patients

a common occurrence. However, some of our findings—such as the

recognition that social, economic, and medical needs are inextricable

and involve a wide range of professionals in patient care—might be

unique to CHCs and limit the transferability of our study findings. In

addition, we studied practices that all used the same version of a sin-

gle EHR. Limitations in transferability were offset by the following.

First, 2 OCHIN CHCs were pilot-testing a checklist-based SDH tool,

which offered an opportunity for comparison and added learning.

Second, developers at OCHIN were actively modifying their SDH

tools, giving us the ability to gain a deeper understanding of the func-

tionality of the system whether or not these functions were used by

teams. This deeper learning was considered a critical priority given

the lack of prior research on this topic. In addition, while our research

identified the need to have functionality that supports clinicians in

prioritizing social risk information, we did not try to achieve consen-

sus among clinicians about which social risks should be prioritized.

Our qualitative data suggest that practices may set these priorities dif-

ferently based on their understanding of community need and practice

capacity, but more research is needed to see if primary care clinical

teams could reach consensus about such priorities. Until then, our de-

sign principles suggest that this needs to be adaptable to different

community care settings.

CONCLUSION

There is a growing recognition for the need for EHR redesign to bet-

ter support clinical decision-making related to social risk informa-

tion. Vendors are beginning to recognize the gap in current EHR

systems and are moving to close it. Our study results emphasize the

need to understand the unique needs of CHC clinics, the primary

providers of healthcare to population groups with a high degree of

medical, social, and economic complexity. The design principles

identified can guide the development of EHR systems that address

the needs of clinical teams in CHCs.
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