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Abstract

Decision support system designs often do not align with the information environments in which clinicians work. These
work environments may increase clinicians’ cognitive workload and harm their decision making. The objective of this
study was to identify information needs and decision support requirements for assessing, diagnosing, and treating
chronic noncancer pain in primary care. We conducted a qualitative study involving 30 interviews with 10 primary
care clinicians and a subsequent multidisciplinary systems design workshop. Our analysis identified four key decision
requirements, eight clinical information needs, and four decision support design seeds. Our findings indicate that
clinicians caring for chronic pain need decision support that aggregates many disparate information elements and
helps them navigate and contextualize that information. By attending to the needs identified in this study, decision
support designers may improve clinicians’ efficiency, reduce mental workload, and positively affect patient care
quality and outcomes.

Introduction

A significant body of evidence has shown that clinical decision support systems can positively impact care delivery,
especially process outcomes!'™. Yet, decision support benefits are not automatic and decision support may provide
little value or even cause harm®®. This is unsurprising given that a majority of health information technology projects
fail in some way® 1°. EHRs and clinical decision support systems are part of complex sociotechnical systems that
involve interacting technology, people, and clinical processes. If systems are not designed and implemented with the
relevant people and processes in mind, the likelihoods of system non-use, slow-downs, workarounds, and unintended
negative effects increase. Recommendations for implementing clinical decision support emphasize system speed,
timely information, simplicity, usability, and fit with clinical workflow!?. Similarly, the “5 Rights” of clinical decision
support focus on delivering the right information to the right people in the right format through the right channels at
the right points in workflow!?. Unfortunately, these best practices for decision support are inconsistent with the EHRs
and information environments in which many clinicians regularly work.

Primary care clinicians often work in environments described as “information chaos”. Information chaos is
characterized by patient information that is missing, scattered, erroneous, or conflicting®®. Such conditions can
increase mental workload and inhibit accurate understanding of patients and clinical scenarios (i.e., sensemaking).
This may lead to inefficiencies, patient safety risks, and poor clinician and patient experiences'®. Today, these risks
may be worsened by the fact that electronic health records (EHRs) increasingly incorporate new types of information,
such as genetic data and patient-reported outcomes'**6. These risks may also be exacerbated by increased health
information exchange adding to the volume and scope of patient information available to clinicians!’. Therefore, to
accommodate the growth and variation in health information and to combat information chaos, it is important for
decision support research and development activities to incorporate users’ needs and decision making processes®® °

The objective of this study was to identify information needs and decision support requirements for assessing,
diagnosing, and treating chronic noncancer pain in primary care. Tens of million Americans suffer from chronic pain®®
2L, Primary care clinicians care for the majority of chronic pain despite the fact that they typically receive minimal
training in pain, and many pain conditions have complex biopsychosocial roots?>2%, Furthermore, safe and effective
chronic pain care is challenging because commonly-prescribed opioid analgesics pose serious individual and public

527


https://core.ac.uk/display/250297589?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

health risks?. Not surprisingly, clinicians often report dissatisfaction and uncertainty when managing patients with
chronic pain?*2> 27, Thus, the prevalence, etiological complexities, health risks, and negative experiences associated
with chronic pain care make it an important area for understanding information needs and decision support designs.
Well-designed decision support may reduce clinicians’ mental workload, improve sensemaking, and lead to more
efficient and effective care processes. The findings from this study highlight key requirements for developing EHR-
based decision support for chronic pain. The findings from this study may also generalize to decision support for other
conditions, especially those for which assessment, diagnosis, and/or treatment are not routinized, and thus clinicians
need to frequently gather, review, and assess disparate clinical information.

Methods
Overview

We conducted a multi-step qualitative observational study (Figure 1). First, we conducted and analyzed critical
decision method interviews? with primary care clinicians. Each interview focused on a specific patient with chronic
noncancer pain and their recent office visit. The interviews identified key decision requirements associated with the
patient and their pain care. Second, we conducted a multidisciplinary design workshop that built on the key decision
requirements to identify and describe specific information needs and decision support design seeds that may aid
clinicians in delivering efficient and effective pain care. The study described here is part of a larger, ongoing study
analyzing clinician interviews, patient-clinician interactions, and EHR data to understand decision making and
decision support for chronic pain. The Indiana University Institutional Review Board approved this study.

Critical Decision Method Interviews

We recruited ten adult primary care clinicians (general internal Critical Decision Method
medicine or family medicine) who actively see patients with interviews (N=30)
chronic noncancer pain. To increase heterogeneity in our sample,
we recruited from four clinics affiliated with two health systems
spanning rural, suburban, and urban areas of Indiana and Illinois.

Over the course of the study, clinicians in the two health systems

used EHRs from three different vendors. Prior to participation,
clinicians received a presentation describing the study and

provided written informed consent. Participating clinicians were Analysis to identify key decision
eligible to participate in up to five interviews about different adult requirements for chronic pain
patients with chronic noncancer pain. Clinicians were care

compensated up to $500 for their time.

Interviews lasted approximately 60-90 minutes and were audio- 1
recorded and transcribed. In order to aid clinicians’ recall, we

conducted interviews within 72 hours of a visit by an eligible
patient. The patient visit was also audio-recorded, transcribed, and
analyzed, with patient consent. However, we present results of
those analyzes elsewhere. Also, to maximize clinicians’ available
time, each clinician was allowed to give one interview about a
salient (non-identified) patient even if that patient’s visit had not 1 1

Multidisciplinary design
workshop

been audio-recorded. Three interviewers worked together to
conduct the first six interviews to support common process across

the research team and to help identify refinements to the interview Analysis to Analysis to
guide. One or two interviewers conducted each subsequent identify clinical identify decision
interview. Each clinician’s first interview included general information support design
questions about their patient population and approach to chronic needs seeds

pain treatment, including tools or aids they use when delivering

care. The remainder of the interview used an adapted critical ) )
decision method interview technique?. Figure 1. Overview of methods

The critical decision method part of the interview began with the clinician recalling the patient of interest, and often

involved the clinician reviewing the patient’s EHR. Together, the clinician and interviewer(s) created a timeline of
critical events in the patient’s care history. Such events included things like changes in the patient’s diagnosis,
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treatment, or outcomes. When creating this timeline, we also asked the clinician to describe information, actions,
goals, and decision making strategies they used. Finally, we concluded the interview with a series of questions about
the clinicians’” EHR and how it helps and/or hinders information use and decision making in chronic pain care.

We used a modified grounded theory approach to analyze deidentified transcripts from each interview?®. Rather than
focusing on inter-rater reliability, our analysis process focused on exploring differences in interpretation of the data
and then reaching consensus®°. First, we created a codebook by having eight researchers (five behavioral or informatics
researchers, two primary care clinicians, and one pain specialist physician) review two transcripts and identify topics
or themes of interest. Next, four members of the research team compiled the topics and themes into a draft codebook.
The same four researchers then iteratively coded three transcripts using the draft codebook, discussing and refining
the codebook between each coding. Each remaining transcript was coded individually by two researchers who met
after coding and reached consensus on all codes. Once the coders judged they had reached thematic saturation, we
analyzed the codes to identify key decision requirements.

Using the coded data, we extracted higher-level concepts that represented key decision requirements®. We
conceptualized decision requirements as challenging decision making tasks and/or cognitive demands that clinicians
encountered when managing chronic noncancer pain. First, three researchers explored the codes, both within and
across categories, to identify and describe a list of key decision requirements. Next, each member of our team
(behavioral researchers, informatics researchers, and clinicians) categorized each requirement according to their
perception of its frequency of occurrence in practice, existence of related evidence or clinical practice guidelines,
feasibility of decision support, and clinician acceptability of related decision support. Last, we compiled and discussed
our categorizations to create a prioritized list and descriptions of key decision requirements for potential decision
support.

Design Workshop

Based on the data collection and analysis described above, we arrived at four decision requirements related to
assessing, diagnosing, and treating chronic pain. We conducted a half-day systems design workshop to refine these
decision requirements, and to identify information needs and related design seeds for clinical decision support. For
this study, we conceptualized information needs as specific clinical information elements that clinicians perceive as
necessary to help assess, diagnose, and treat chronic pain. We conceptualized design seeds as approaches to organizing
information, visually displaying information, and navigating between information elements.

Our research team of behavioral and informatics researchers, two primary care physicians, and one pain specialist
participated in the workshop. We also recruited five primary care physicians from outside the research team to
participate in the workshop. Four of the five physicians had previously participated in the critical decision making
interview portion of the study. The participants completed written informed consent, and were compensated with a
$10 gift card for their participation.

Guided by the four decision requirements, participants worked in four small groups of three to five members each.
Each group included one or two non-research team clinicians and research team members from different disciplinary
backgrounds. Prior to the small group work, we introduced participants to the four key decision requirements and to
the concept of rapidly sketching low-fidelity decision support concepts. In their small groups, participants then
sketched and described visual designs of possible EHR-based decision support features to meet the key decision
requirements. Next, each small group presented their designs in a video-recorded large group session that included
feedback and discussion. Finally, the small groups reconvened for additional discussion and refinements to their
designs.

Following the workshop, we qualitatively analyzed the design sketches (including associated notes) and the video-
recorded presentations and discussions. Two researchers jointly analyzed the designs and video recordings. The
researchers coded the content for clinical information needs and design seeds. Next, the two researchers separately
analyzed the coded information needs and design seeds to identify commonalities within and across codes. Finally,
they merged their analysis by consensus to arrive at a final list and descriptions of information needs and decision
requirements.
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Results
Key Decision Requirements

In the interviews, nine participating clinicians were physicians and one was a nurse practitioner. Seven worked in
federally qualified health centers affiliated with a large, urban safety net health system. Three worked in health system-
affiliated practices in rural Indiana or Illinois. Participants’ practice experience ranged from two to 30 years. All
participants reported receiving limited or no formal training in pain care. The analysis presented here includes three
interviews from each participant, for a total of 30 interviews.

Our interview analysis identified four priority decision requirements related to to assessing, diagnosing, and treating
chronic pain. First, clinicians struggle to efficiently understand current treatment plans and medications. This
primarily refers to clinicians’ need and ability to quickly identify a patient’s current treatment plan, and specific
medications being taken. This includes the often challenging task of obtaining other context related to treatment
planning, such as logically connecting an individual treatment to a rationale for use, identifying how and why the plan
has changed over time, and understanding whether a treatment is providing health benefits to the patient. Second,
clinicians are challenged to identify treatment options. This primarily refers to clinicians’ need and ability to
understand treatments not currently being used that may be effective in treating a patient’s particular pain condition.
Similar to the first requirement, this task involves the ability to efficiently access and incorporate relevant context,
such as an accurate diagnosis, an accurate history of treatments and their effects, and access to treatments based on
factors such as community resources and patient insurance status. Third, clinicians struggle to manage complex cases
involving physical and mental health co-morbidities. This broad requirement refers to clinicians’ need and ability to
care for chronic pain conditions in patients who have co-morbid conditions. These conditions may reduce possible
treatment options or increase the risks posed to patients by some treatments. Fourth, clinicians struggle to manage
complex cases involving social needs. This requirement refers to clinicians’ need and ability to care for chronic pain
conditions in patients who have unmet social needs, such as lack of housing or transportation. These unmet social
needs may limit patients’ ability to access or adhere to some prescribed treatments.

Information Needs

Building on the identified decision requirements, our analysis of the design workshop data identified specific clinical
information elements needed to support chronic pain care (Table 1). This included information that is often found in
an EHR, including past and current medication information, imaging, and urine drug screen results. Information needs
also extended to harder-to-access data, such as prescription drug monitoring program data, which is less often
integrated within an EHR. We also identified a need for better information about specialty care, including referrals,
appointments, and indication as to whether referred or scheduled visits actually occurred. We also identified social
needs (e.g., information about transportation, housing, food access, and language preferences) and pain-related goals
and outcomes (e.g., physical function and pain intensity) as important to clinicians. Finally, our analysis identified a
need for better information about treatment options, including context that describes past and current treatments and
their rationale for use as well as treatments that have not been tried. Desired treatment option information encompassed
a range of treatment types, including oral and injectable medications, physical therapy, chiropractic, nutritional,
acupuncture, mindfulness, and transcutaneous electrical nerve stimulation (TENS).

Design Seeds

Building on the identified decision requirements, our analysis also identified several design seeds for clinical decision
support (Table 2). Design seeds are early design ideas that represent potential decision support concepts and may
guide detailed design of decision support solutions®2. First, rather than being organized by information type, such as
medications or results, pain-related information could be aggregated in a single view within the EHR. Second, needed
information may be organized in tabular form. Third, needed information should be summarized briefly, but system
functionality should support the user in drilling down for detailed information. For example, a view could summarize
treatment options in a list, and provide drill-down functionality to review a history of that treatment’s use. Fourth,
visual cues should be used to focus clinicians’ attention on clinically relevant changes or items of concern. For
example, a list summarizing treatment options could use color, icons, or other cues to indicate which options had
previously been tried.
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Table 1. Information needs to support chronic pain treatment

Information Needs Description

Medications Past and current medications relevant to pain treatment and related comorbidities

Imaging Recent imaging (e.g., over the last 6 months) related to pain; organized by body part

Specialty utilization Referrals to pain-related specialist; recent specialist appointments; indication of
whether referrals and appointments led to actual encounters

Social determinants Social determinants of health, such as insurance status, transportation options,
housing, food access, and patients’ preferred language

Outcomes and goals Current pain-related health outcomes (e.g., pain intensity, physical function, sleep
disturbance); Patient-clinician goals for pain-related outcomes

Treatment options Listing of pain treatment options (e.g., medications, physical therapy, chiropractic,
transcutaneous electrical nerve stimulation, nutrition, acupuncture, mindfulness);
Context describing rationale for use and discontinuation for past treatments.

Urine drug screen results | For patients prescribed opioids, date and results of most recent urine drug screen;
interpretation to identify potential medication misuse, abuse, or diversion

Prescription drug For patients prescribed opioids, date and report of controlled substances dispensed to

monitoring database patient; Interpretation of results to identify potential medication misuse, abuse, or

results diversion.

Table 2. Clinical decision support design seeds to support chronic pain treatment

Design Seed Description

Information accessible ina | Pain-related information aggregated and organized in a single view in the EHR
single EHR location (e.g., a patient-level chronic pain dashboard)

Information organized in Pain-related information organized in tables (e.g., a treatment options table or
tables medication table)

Hierarchical information Pain-related information summarized briefly with interactive capability to drill
organization down for more details as required (e.g., clicking on a specialist appointment date

to display a visit note, hovering over a physical function outcome score displays
an outcome trend over time)

Visual cues to focus Cues focus clinicians’ attention on relevant changes, risks, or needed action (e.g.,
attention a urine drug screen result suggesting medication misuse, an overdue check of the
prescription drug monitoring report, or a missed appointment for physical therapy)

Discussion

Our study identified and described several information needs and decision making challenges regularly faced by
primary care clinicians when managing patients with chronic noncancer pain. Our study also described several design
seeds that designers of EHRs or clinical decision support may consider when designing their systems. In particular,
the design seeds may help to support care for conditions characterized by lengthy histories, comorbidities, multiple
treatment options with different risks and benefits, and coordination with multiple health care specialties.

Our findings indicate that primary care clinicians are frequently challenged by tasks that Osheroff and colleagues refer
to as “data review” or “assessment and understanding”?. To conduct these tasks thoroughly, clinicians may spend
significant amounts of time “data foraging”, a term used in domains such as intelligence analysis®. Thus, data review
tasks may benefit from information summaries that reduce the need to search for and integrate key data, ensure relevant
data are considered, and ensure that the best actions are taken. Indeed, three of the four design seeds we identified
relate to aggregating information in a single location and organizing it in formats that are cognitively manageable. In
the case of chronic pain, important data to summarize include past and current treatment as well as potential future
treatments. These summaries may be more valuable if they provide outcomes-related context, such as if and how past
and current treatments affected health outcomes. These summaries could also be improved by contextual information
related to comorbidities and unmet social needs. For example, clinicians may consider different treatments based on

531



context that describes transportation barriers that prevent regular physical therapy visits, or context that a patient’s
insurance benefits do not cover certain interventional pain treatments.

Assessment and understanding tasks refer to clinicians’ needs for reference information or knowledge resources as
they assess, diagnose, and treat patients*2. In the case of chronic pain, opioid prescribing rates have recently decreased,
perhaps due to policy changes and increased knowledge about the risks associated with opioids?® 34, Notably, while
opioid-related risk assessment did not emerge explicitly as a decision requirement or as an information need, it was
clearly a driver of several identified decision requirements (e.g., identify treatment options) and information needs
(e.g., urine drug screen results and prescription drug monitoring database results). However, as they reduce opioid
use, primary care clinicians struggle to fully understand alternate pain treatment options that are safe and effective.
Thus, decision support that offers data review and incorporates up-to-date knowledge resources, such as clinical
guidelines for non-opioid pain care may also be useful. To prevent cognitively overloading clinicians, such
information would need to be carefully incorporated into workflows. Along the lines of avoiding cognitive overload,
designers may consider systems that organize information hierarchically, such as through visual overviews and then
provide interactive functionality to drill down when details are needed.*

An overarching theme in our findings is clinicians’ desire for context related to the many clinical information elements
needed for effective pain care. Clinicians’ treatment decisions may vary significantly based on context that describes
things like past treatment adherence (e.g., opioid misuse), past treatment failure (e.g., no improvement in physical
function), side effects (e.g., sedation from opioids), comorbidities (e.g., behavioral health conditions), or unmet social
needs (e.g., food insecurity inhibiting nutrition). Unfortunately, there are barriers to efficient access and
communication about these contextual factors. Details on treatment adherence, failures, and side effects are often
maintained only in unstructured clinical notes, which cannot be easily reviewed during short primary care visits.
Health systems are increasingly documenting and leveraging EHR-based social determinants data for decision support,
but this practice is not widespread¢-%, Also, key information created during behavioral health or other specialty care
may be difficult to share, not exchanged between organizations, or only available in unstructured clinical note format.
As a consequence, meeting information needs and effectively supporting clinical sensemaking may be difficult until
data are efficiently processed, synthesized, and shared widely. Thus, policy and technology changes that incentivize
data standardization and sharing may be needed to advance decision support design.

Several of the information needs we identified relate to the types of information that clinicians require to deliver
guideline-based chronic pain care. For example, the Centers for Disease Control and Prevention Guideline for
Prescribing Opioids for Chronic Pain® recommends regular review of urine drug screens, prescription drug monitoring
databases, and patients’ functional goals and outcomes. Thus, meeting clinicians’ information needs with decision
support may also increase delivery of guideline-based care.

This study has several strengths and limitations. We focused on decision support for a prevalent and clinically
challenging condition, chronic pain. Effective decision support for chronic pain care has the potential to help millions
of patients, and help combat the risks of opioid misuse and abuse. Still, our results may not generalize to other
conditions, especially outside of the primary care setting. That said, our findings are relevant to the broader literature
examining clinical information needs, especially the literature on primary care management of chronic conditions.
Similar to other analyses of primary care'?, we observed that clinicians struggle to obtain high quality information and
efficiently care for chronic conditions. At the same time, the need for high quality information and decision support
may be uniquely critical for chronic pain given the intense scrutiny and legal and public health implications currently
surrounding opioid prescribing.

Methodologically, we employed a heterogeneity sampling approach to interview clinicians from three health systems
using different EHRs across urban and rural areas. We also confirmed and extended our understanding of key decision
making challenges and requirements through a multidisciplinary design workshop that used an iterative design
process. Still, our data collection was confined to two states and ten clinicians, thus our results may not transfer to
other areas and providers. Future studies should continue to explore and refine the identified information needs and
decision support requirements. Future studies should also be conducted to further understanding of the effect of
decision support systems that incorporate user-centered design concepts, such as those identified here. Some of the
design seeds we identified may not actually improve process or outcomes, and this should be formally tested.
Biomedical informatics research would benefit from more well-designed evaluation studies that carefully measure the
ability of decision support to reduce cognitive load, improve sensemaking, and subsequently impact care quality and
outcomes. Our own ongoing and future studies are translating findings from this study into prototype designs and
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decision support implementations in EHRs of several primary care practices. We plan to study the effect of these
implementations on clinical decisions and patient outcomes.

In conclusion, we identified several key decision making challenges, information needs, and design seeds that may
inform decision support design and implementation for chronic pain care. By attending to these needs and
requirements when designing and implementing clinical decision support, health systems may improve clinicians’
efficiency, reduce mental workload, and positively affect patient care quality and outcomes.
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