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BACKGROUND: Medication errors are prevalent in
healthcare institutions worldwide, often arising from dif-
ficulties in care coordination among primary care pro-
viders, specialists, and pharmacists. Greater knowledge
about care coordination surrounding medication safety
incidents can inform efforts to improve patient safety.
OBJECTIVES: To identify strategies that hospital and
outpatient healthcare professionals (HCPs) use, and bar-
riers encountered, when they coordinate care during a
medication safety incident involving an adverse drug re-
action, drug-drug interaction, or drug-renal concern.
DESIGN: We asked HCPs to complete a form whenever
they encountered these incidents and intervened to pre-
vent or mitigate patient harm. We stratified incidents
across HCP roles and incident categories to conduct
follow-up cognitive task analysis interviews with HCPs.
PARTICIPANTS: We invited all physicians and pharma-
cists working in inpatient or outpatient care at a tertiary
Veterans Affairs Medical Center. We examined 24 inci-
dents: 12 from physicians and 12 from pharmacists, with
a total of 8 incidents per category.
APPROACH: Interviews were transcribed and analyzed
via a two-stage inductive, qualitative analysis. In stage 1,
we analyzed each incident to identify decision require-
ments. In stage 2, we analyzed results across incidents
to identify emergent themes.
KEY RESULTS: Most incidents (19, 79%) were from out-
patient care. HCPs relied on four main strategies to coor-
dinate care: cognitive decentering; collaborative decision-
making; back-up behaviors; and contingency planning.
HCPs encountered fourmain barriers: role ambiguity and
constraints, breakdowns (e.g., delays) in care, challenges
related to the electronic health record, and factors that
increased coordination complexity. Each strategy and

barrier occurred across all incident categories and HCP
groups. Pharmacists went to extra effort to ensure safety
plans were implemented.
CONCLUSIONS: Similar strategies and barriers were evi-
dent across HCP groups and incident types. Strategies for
enhancing patient safety may be strengthened by deliber-
ate organizational support. Some barriers could be
addressed by improving work systems.
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BACKGROUND

In 2017, the World Health Organization declared medication
safety a global patient safety challenge.1 Medication errors com-
monly occur in healthcare institutions worldwide,1 frequently
arising from inadequate care coordination among healthcare pro-
fessionals (HCPs),2 despite HCPs’ best intentions. Medication
errors are defined as “any preventable event that may cause or
lead to inappropriate medication use or patient harm while the
medication is in the control of the health care professional,
patient, or consumer.”3 Medication errors are estimated to occur
with about 10–20% of medication orders.4 Medication errors can
result in adverse consequences for patients, including suboptimal
treatment, hospital readmission, and fatality.5,6 In the USA, the
economic cost of caring for patients with medication-associated
errors is more than $40 billion annually.7 Inadequate care coor-
dination is associated with more than double the odds of error.2

Care coordination involves management of a patients’ care
between two or more individuals, such as primary care physi-
cians, hospitalists, pharmacists, and patients themselves.8,9

Prior Presentations We presented a brief summary of our preliminary
findings at the 2016 American Medical Informatics Symposium and 2017
Veterans Affairs (VA) conference for health services research.
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Errors can occur throughout the medication use process, dur-
ing prescribing, transcribing, supply, dispensing, administra-
tion, monitoring, and documentation. Medication hazards in-
clude duplicates, confusion about dosing schedules, and drug-
drug interactions (DDIs). Because so many patients are
harmed by medication errors,1 identifying and strengthening
coordinating activities among HCPs is essential for safety.
Most published studies of medication coordination focus

on a specialized care setting (e.g., home nursing care10),
vulnerable population (e.g., older adults11), or specific
safety task, such as a care transition.12 Patel et al. point
out a knowledge gap, that few studies examine error recov-
ery in healthcare,13 which involves detecting and correct-
ing potential errors to solve problems.14 Greater knowledge
about how HCPs detect and respond to medication inci-
dents in inpatient and outpatient settings could inform
safety improvements. Therefore, as part of a larger
study,15,16 we captured incidents where HCPs attempted
to prevent or rectify a medication-related problem, to iden-
tify their decision-making needs. The objective of our
larger study was to identify the cognitive needs of HCPs
as they made decisions regarding three categories of inci-
dents: adverse drug reactions (ADR; i.e., medication-
related allergy or side effect), DDIs, and renal-drug con-
cerns.15,16 We collected data on their communication strat-
egies and resources used, including who they consulted to
help address medication safety incidents. Thus, we also
captured data pertaining to HCPs’ coordinating activities.

OBJECTIVE

Our objective for this article was to identify strategies used by
hospital and outpatient HCPs, and barriers encountered, as
they attempted to coordinate care to detect, prevent, and
correct an incident involving an ADR, DDI, or drug-renal
concern.

METHODS

Study Design

We conducted cognitive task analysis17,18 with HCPs at a
tertiary Veterans Affairs (VA) Medical Center to identify
cognitive tasks that occur during medication safety incidents.
This method consists of specialized interview and analysis
methods to elucidate individuals’ cognitive processes during
challenging situations.17,18 Of the cognitive tasks analysis
methods,19 we chose the critical decision method interview
technique.18 This established, semi-structured interview tech-
nique is used to reconstruct real-life incidents and capture
detailed accounts of an individual’s information-gathering
and problem-solving strategies. The interviewer asks ques-
tions to reconstruct a timeline of events, capture the individu-
al’s goals during the incident, identify cues that aided

decisions, and uncover strategies used to solve problems.20

A detailed description of the interview method is available in
our published study protocol.15

HCPs provided informed consent. We collected data from
HCPs on ADRs, DDIs, and renal-drug concerns (see examples
in Online Appendix).16 We chose these categories since these
incidents occur with commonly prescribed medications; rep-
resent different decision-making variables, possible actions,
and potential consequences for the patient; and are associated
with high patient safety risks. Study methods were approved
by the Indiana University Institutional Review Board and VA
Research and Development Committee. This article was pre-
pared according to the Standards for Reporting Qualitative
Research.21

Participants. For the larger study,15 we invited all eligible
physicians, nurse practitioners, and pharmacists working in
inpatient or outpatient care to participate. Physicians and nurse
practitioners were eligible to participate if they had prescribing
privileges for patients. Staff and clinical pharmacists were
eligible to participate if they had prescribing privileges,
managed medications, or verified prescriptions. We excluded
resident housestaff, trainees, and pharmacy technicians. HCPs
could complete up to 3 interviews, 1 for each incident
category.

Data Collection

Participants submitted incidents to researchers via a form15

that we developed to capture incident details close to the time
of occurrence. Our published protocol depicts this form and
describes its development.15 We pilot tested this form with the
three types of HCPs and iteratively improved it prior to data
collection. We asked HCPs to complete this form when they
identified or managed a medication safety incident, which for
this study, we defined as a medication concern corresponding
to an ADR, DDI, or renal-drug concern where the HCP took
any type of clinical action to address the problem. HCPs could
submit incidents involving any stage of the medication use
process. The form15 consisted of several items, including “I
used these resources to assess or respond to the potential
[concern],” with response options of “consulted the ordering
provider,” “consulted another provider,” and “pharmacist con-
sultation,” among other responses. HCPs’ submissions were
screened by a physician and pharmacist according to five
dimensions:

i. Incident appropriately addressed;
ii. Incident could cause serious injury/harm;
iii. Incident required great expertise/coordination/

consideration;
iv. Incident was challenging or unique; and
v. Incident resolution is likely harder for trainees than

experienced HCPs.
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Reviewers rated each dimension on a 5-point Likert-type
scale (1 = strongly disagree and 5 = strongly agree). An
incident was selected for an interview when dimensions i
and ii were rated as a “4” or above, with other items rated
“3” or above. Interviews occurred within about 1 month after
each incident.15 Data were collected between September 2013
and September 2015.
Critical decision method interviews were conducted by a

human factors scientist with training in cognitive task analysis
and medication safety expertise. This individual conducted
each interview. One remote participant was interviewed by
phone; all other interviews were conducted face-to-face. The
semi-structured interview guide15 allowed the interviewer to
ask tailored, emergent questions related to the context of
individual incidents. Participants could access the electronic
health record (EHR) during interviews to reconstruct incident
timelines and answer questions. The interview guide15 includ-
ed six questions about care coordination:

1. Who, if anyone, did you interact with to help resolve the
medication conflict?

2. What, if any, documentation in the EHR helped you
know what to do?

3. What were your goals for the discussion with the
[physician/pharmacist/patient]?

4. What, specifically, did you want to learn from the
[physician/pharmacist/patient]?

5. What, specifically, did you want to convey to the
[physician/pharmacist/patient]?

6. What, if any, coordination challenges did you encounter
within the organization to manage the medication
conflict?

Interviews were audio-recorded, transcribed verbatim via a
medical transcription service, and de-identified for analysis.

Incident Selection for Care Coordination Analysis. For the
larger study, 315 HCPs were invited to participate, 45 enrolled
(14% response rate), none replied with refusal to participate,
and 39 submitted at least one incident (87% participant
response).15 The mean (SD) time from incident occurrence
to form submission was 7 (8.5) days.15 We completed cogni-
tive task analysis interviews on a total of 60 incidents: 20
ADRs, 20 DDIs, and 20 drug-renal incidents.16 Interview
duration varied to accommodate participants’ availability and
incident complexity, with a mean duration of 47 (10.3) min.15

Nurse practitioners completed only three interviews (Fig. 1),
and since this sample was insufficient to compare themes
across HCP types, we excluded these interviews from this
analysis. Otherwise, incidents were eligible for the care coor-
dination analysis if any of these criteria were met: a handoff
occurred between HCPs22; there was a gap in coordination for
medication management; the HCP contacted, or was contacted
by, another HCP regarding the incident; or the HCPmonitored
the patient to ensure that recommended follow-up occurred

with another HCP. We created a stratified random sample
from eligible incidents (Fig. 1). To ensure even sampling, we
stratified incidents across the three incident categories, and
across participants’ professional role, and then randomly se-
lected incidents from these strata for analyses. Microsoft Excel
was used to randomize the order of eligible incidents. Since
saturation of qualitative themes is often achieved within 12
interviews,23 we randomly selected 24 incidents total from
these strata. When a HCP completed more than one inter-
view,15 we only analyzed the first incident in the randomized
sequence. We analyzed incidents in blocks: ADR incident
from a physician and pharmacist; DDI incident from a physi-
cian and pharmacist; and drug-renal incident from a physician
and pharmacist. We repeated this process, in this order, to
analyze incidents.

Qualitative Analysis

Qualitative analysis was conducted iteratively from January
2014 to February 2016, in two stages. In stage 1, a human
factors engineer and pharmacist independently analyzed
each incident.16 Following an established approach for cog-
nitive task analysis that utilizes a template known as a
“decision requirements table,”24 these analysts then met to
discuss findings and develop a set of decision requirements
for each incident. This template provides a structured format
for each analyst to list HCPs’ decisions, associated strate-
gies, challenges encountered, and potential system solu-
tions. Rather than using interrater reliability, analysts dis-
cussed discrepancies until reaching consensus, which is an
equally valid approach.25 This approach precludes interrater
reliability but allowed us to integrate analysis findings from
clinical and human factors experts to generate one set of
decision requirements per incident.25 In stage 2, we con-
ducted an inductive, qualitative analysis to identify emer-
gent themes across incidents.25,26 This analysis team includ-
ed a human factors expert, medication safety pharmacist,
sociologist, and research assistant. The latter two indepen-
dently coded incidents with initial themes, and then dis-
cussed discrepancies until reaching consensus.25 Data that
might represent new themes were brought to the analysis
team and discussed until reaching consensus.25 Codes were
entered into NVivo software (version 10, QSR International
Inc., Chadstone, Victoria, Australia); multiple codes were
assigned if data clearly related to multiple themes.27 To
maintain quality, we randomly chose incidents periodically
such that, altogether, 7 (29%) of the incidents were inde-
pendently analyzed by each of the 4 analysts and then dis-
cussed as a team until reaching consensus.28 To assess
clarity and face validity of the results,29 findings were pre-
sented monthly to the entire research team. Findings were
iteratively discussed at these meetings to facilitate a robust
analysis process that included pharmacist, physician, and
human factors perspectives.

Russ-Jara et al: Care Coordination Strategies and Barriers JGIM2214



RESULTS

Qualitative Themes

Analysis required 112 person-hours of consensus meetings.
No new themes emerged after the first 12 incidents, indicating
adequate data saturation. Table 1 summarizes participants.
Tables 2 and 3 provide theme definitions. See the Online
Appendix for theme distribution and supplemental quotes.

Strategies.HCPs used four strategies (Table 2) during each of
the three types of incidents. Each strategy was used by physi-
cians as well as pharmacists, unless otherwise noted. First,
HCPs drew upon cognitive decentering,30 by assuming the
perspective of another HCP to construct a mental picture of
other providers’ mental model of the safety concern. This
shaped their own mental model of the situation, and informed
subsequent actions. Second, HCPs contacted each other to
offer solicited or unsolicited pharmacotherapy recommenda-
tions, and to engage in collaborative decision-making about
drug-related therapy. Internal cues, such as uncertainty, dis-
comfort, or urgency, compelled HCPs to contact peers or those
with specialized knowledge. HCPs often sought common
grounding (e.g., reviewed the EHR “together”) or concor-
dance (e.g., “both of us agreed”). Agreements served as cues
to HCPs to proceed with actions.
Third, HCPs used back-up behaviors31 during incidents.

For example, one physician faxed and called a home-care
agency, to ensure that an unsafe medication was removed
from the patient’s pill box. Five pharmacists described how

they often “check back up on patients” to determine whether a
provider implemented their medication recommendation, and
to ensure that the situation has been addressed. If not, they
reminded the HCP, accordingly. Pharmacists developed per-
sonalized tracking methods via notes, printouts, monitoring
alerts, and keeping files. One pharmacist stated, “…technical-
ly, you don’t have to [do this for the job]... a normal [pharma-
cist] who works [in the call center] on a regular basis doesn’t
have time to go back in and check on all these things.”
Physicians did not report this tracking activity. Finally, HCPs
conceived contingency plans, consisting of alternative steps
they would take if some aspect of the incident changed or their
interventions were unsuccessful. Contingency plans, unlike
back-up behaviors, were hypothetical and not performed for
study incidents (at least at the time of the interview), but
potentially valuable for future use.

24 incidents

randomly selected for analysis:

8 ADRs: 4 MDs, 4 PharmDs

8 DDIs: 4 MDs, 4 PharmDs

8 renal: 4 MDs, 4 PharmDs

Excluded incidents:

• n=3 NPs, due to small sample
• 12 ineligible incidents
(incidents resolved independently 
by HCP and did not meet criteria for 
care coordina�on)

60 CDM interviews 

with 37 HCPs: 19 MDs; 3 NPs; 15 PharmDs

Incidents:
20 ADRs (10 MDs; 10 PharmDs)
20 DDIs   (10 MDs; 1 NPs;  9 PharmDs)
20 Renal  (8 MDs;  2 NPs;  10 PharmDs)

45 Eligible incidents:

16 ADRs: 8 MDs, 8 PharmDs

14 DDIs: 6 MDs, 8 PharmDs

15 renal: 5 MDs, 10 PharmDs

Figure 1 Diagram of medication safety incident selection. Incidents were randomly selected for care coordination analysis from the eligible
sample and were stratified by incident category and type of healthcare professional. ADRs, adverse drug reactions; CDM, critical decision

method; DDIs, drug-drug interactions, HCP, healthcare professional; MD, physician; NP, nurse practitioner; PharmD, pharmacist.

Table 1 Participant Demographics. Summary of Participants and
Their Associated Demographic Information (N = 24). Results are

presented as mean (range) unless otherwise noted

Characteristic Physicians
(n = 12)

Pharmacists
(n = 12)

Age, years 45 (34–61) 35 (27–45)
Female, n (%) 9 (75) 9 (75)
Outpatient setting, n (%) 11 (92) 8 (67)*
Generalist practice, n (%) 7 (58) 8 (67)
Clinical experience in the
institution, years

13 (4–26) 7 (2–14)

*One pharmacist worked in both the outpatient and inpatient settings
and was designated in this table only as inpatient service, since the
associated incident occurred in the inpatient setting

Russ-Jara et al: Care Coordination Strategies and BarriersJGIM 2215



Barriers. Each barrier (Table 3) was encountered during each
incident category, and hindered physicians and pharmacists.
First, role ambiguity and constraints consisted of reported
problems or confusion regarding HCPs’ clinical responsibili-
ties, hindering incident resolution, and included impediments
related to pharmacists’ limited authority, e.g., “…in my role as
a clinical pharmacist I would’ve just taken care of it all but,…
my [other hospital] role doesn’t have that same authority. I’m
not embedded in the clinic where [with] the doctors [I can]

say, ‘I’m just gonna take care of this for you, and this guy can
stop this [medication].’” Second, breakdowns in care were
common. Breakdowns often impeded coordination or promp-
ted the need for additional coordination. Breakdowns some-
times escalated concerns, stalled patients’ treatment, or way-
laid safety interventions. Third, EHR-related challenges in-
cluded several aspects (Table 3), along with insufficient or
buried clinical documentation within the EHR. A hospital
physician shared, “I just happened upon this statement…that

Table 2 Care Coordination Strategies That HCPs Used to Facilitate the Delivery of Healthcare Services for Patients Involved in Medication
Safety Incidents

Strategy Definition Examples

Cognitive decentering Instances where a participant attempted to assume
the perspective of another HCP during the incident.

“I went back to the last renal note….to get from renal’s
perspective what they actually thought caused this
[patient’s renal failure].”—physician #1

“any time a doctor ever calls me [for advice]…I ask
them to give me their take on it and at the same time
I’m validating what they’re telling [me] as I’m reading
through the chart…”—pharmacist #1

Offering pharmacotherapy
recommendations and engaging in
collaborative decision-making*

Instances where one HCP communicated with at
least one other HCP regarding drug-related therapy
during the incident.

“I sent the note to the oncologist. [I wrote] ‘Patient’s
PPI [proton pump inhibitor] was discontinued due to a
drug interaction for erlotinib ….do you have any
suggestions on what would be the safest option for
reflux?’”—physician #2

Back-up behaviors Situations such as one HCP covering another, a
participant conducting multiple actions to increase
safety redundancy, or the participant tracking the
work of another HCP to ensure that safety
recommendations were carried out.

“.…I do like to keep the file because I feel like
sometimes the doctors don’t address things
appropriately and I have to go back and make sure that
they have….”—pharmacist #2

Contingency planning Alternative steps conceived or considered by the
participant, but not actually carried out for “what if”
scenarios, in the event that some aspect of the
incident had been different (e.g., change in patient’s
health status), or their initial efforts to address the
safety concern were unsuccessful.

“So if [the oncologist] had been on vacation or I
couldn’t get ahold of her…I might have asked my
[clinical] pharmacist to contact the oncology
pharmacist and see if they have any suggestions. That
would’ve been another route.”—physician #2

HCP, healthcare professional
*This includes both unidirectional communication (e.g., electronic health record (EHR) notification) as well as joint discussion to inform medication
decisions, regardless of modality. Various modalities were used, such as in-person planned and spontaneous discussions, phone calls, e-mail, EHR co-
signer requests, addenda to EHR documentation, and EHR notifications. Examples were found from all four combinations of participant categories:
pharmacist to physician, physician to pharmacist, pharmacist to pharmacist, and physician to physician

Table 3 Summary of Barriers That Hindered Coordination of Care When Responding to Medication Safety Incidents

Barrier Definition Examples

EHR-related
challenges

Hindrances associated with EHR design and use, including
trust in electronic tools, relying on them as a primary or sole
source for communication about incidents, and obstacles
related to asynchronous electronic communication.

“[Electronic communication is] typically what I do when I
contact PCPs. It’s hard to reach them by phone. In my
experience, they don’t answer their pagers always, but it’s easy to
type a little addendum to the [EHR] note. If there were a better
way, maybe I could just go up to her directly and it would’ve
shaved two days off of resolving this [drug interaction
concern].”—physician #3

Breakdowns in
care

Gaps in care due to delays in receiving information or
executing actions, mishaps, misinformation, incomplete
handoffs and usual care processes that were unaddressed or
only partially completed.

“Here’s a patient having a reaction to a medication I’d prescribed
and nobody has made me aware of it!”—physician #4

Role ambiguity
and constraints

Problems or confusion arising from unclear responsibilities,
medication-related authority, and ownership of patient care
activities, including who should make medication-related
decisions or execute actions.

“…why the heck did not [the PCP] just make the executive
decision? It’s her patient, too, [and] there’s no reason [for the
patient] to be on an alpha-blocker [doxazosin]….I was actually
really frustrated that the provider just didn’t stop it…”—phar-
macist #3

Complexity Organizational, team, and patient factors that made it more
complicated for healthcare professionals to coordinate care
when addressing medication incidents.

“I don’t know who all the [clinical] pharmacists are that serve all
the different clinics. A lot of them wear a couple different hats….
there’s no central reference …. [and it’s unclear] how best to
contact them and how long it takes [for them to
reply].”—physician #2

EHR, electronic health record; PCP, primary care physician
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said, ‘DO NOT SEND HIM HOME ON AN ACE OR AN
ARB’ [but no rationale was given]….” Fourth, complexity
involved organizational, team, and patient-related factors that
complicated the coordination of incidents. Organization and
team factors included inconsistencies in patients’ provider
(e.g., rotating residents); managing care across multiple HCPs
or institutions; inability to reach other HCPs; and uncertainty
about whether another HCP could be reached, along with
inability to predict the timeliness of their response. Patient-
related factors included unfamiliarity with the patient’s med-
ical history (e.g., new patient), inability to communicate di-
rectly with the patient, and a patient with an unclear clinical
baseline or uncertain future clinical trajectory.

DISCUSSION

This is one of the first in-depth studies to examine HCPs’
coordination of medication incidents across multiple clinical
problems and settings. Our study adds to scientific knowledge
by identifying medication-related coordinating strategies. Ad-
ditionally, we discuss four important findings: alignment be-
tween HCPs’ coordinating strategies and high-reliability prin-
ciples32; pharmacists’ tracking of patients to ensure safety;
role ambiguity; and implications of EHR communication for
medication safety.
HCPs’ strategies align with some principles of high-

reliability organizations that other industries have used to
achieve high levels of safety, but are not yet widely imple-
mented in healthcare.32 For example, HCPs’ cognitive decen-
tering and exchange of pharmacotherapy recommendations
support the principle of “deference to expertise,” where indi-
viduals with more experience or specialized knowledge are
sought and valued. Further, HCPs’ contingency plans and cre-
ative use of back-up behaviors demonstrate the “commitment to
resilience” principle. SomeHCPs implementedmultiple actions
to increase the redundancy—and therefore the safety—of care
delivery. HCPs’ previous experience with coordination chal-
lenges appeared to bring about their coordinating strategies,
which were frequently intended to prevent future gaps in care.
Underlying the high-reliability principles is a culture in which
workers watch for, and address, unsafe conditions before they
pose substantial risk.32 We found this culture among HCPs in
our study.
Another novel finding was that pharmacists engaged in

unique back-up behaviors to track the patient’s care and ensure
medication safety of their own initiative, beyond their typical
responsibilities. Pharmacists’ underlying goal was to confirm
that patients received the intended care. The need for tracking
was prompted by two factors. First, pharmacists make safety-
critical recommendations, but due to their limited scope of
authority, rely upon other HCPs to enact their recommendations.
Second, pharmacists had previous experiences where their rec-
ommendations were not received or implemented. Thus, their

“tracking” back-up strategy closes the loop in healthcare delivery
by confirming a positive outcome. This coordinating goal war-
rants improved safety mechanisms (see Table 4.v) and should be
formally supported and reimbursed as part of job responsibilities.
Role ambiguitywas a barrier for physicians and pharmacists

alike, and has been reported by other studies33,34 Ambiguity is
likely to escalate as the complexity of care coordination
increases, with patients receiving care from multiple provider
types and institutions. This reflects coordination challenges
associated with HCPs’ situation awareness35 of the patients’
clinical status and desire to forecast the future clinical state of
the patient, which can become more difficult as knowledge of
the patient is dispersed across HCPs.
Sometimes, heavy reliance on EHR communication exac-

erbated safety risks. EHR-related communication provided
valuable information and, at other times, consternation as
HCPs sought elusive EHR information from other providers.
Arndt et al. stated, “Routing all communication among team
members through the EHR adds layers of inefficiency and
distracts the team from higher-quality verbal communica-
tion.”36 There is limited guidance on communication modal-
ities to use for safety-related concerns in healthcare. Addition-
ally, coordinating functions of EHRs in the USA are underde-
veloped.37 Table 4 presents ideas, prompted by human factors
analysis of our data, that might aid medication coordination
and could be tested in future research.
This study has limitations. Aside from pilot testing, we did

not conduct further validation research on the incident submis-
sion form; instead, our study clinicians screened submitted
incidents for eligibility. HCPs accessed the EHR during inter-
views to aid their recollection of the incident,15 but many
aspects of data collection relied on HCPs’ self-reported infor-
mation that might not always be accurate. The retrospective
study design may have introduced recall bias regarding HCPs’
interpretation of events. However, our results for role ambiguity
and heavy EHR reliance for communication align with other
literature,33,34,36 supporting the external validity of our findings.
HCPs could complete multiple interviews; thus, their strategies
may be overrepresented in the larger study, but we mitigated
this by including only one interview per HCP in the care
coordination analysis. Our sample did not include all possible
categories of medication safety incidents, but we chose three
common categories that pose high safety risks. Additionally,
this analysis did not include nurses or nurse practitioners. They
might use other strategies or encounter additional barriers and
are also instrumental in medication safety. Comparing physi-
cians and pharmacists, the only notable difference we identified
was that pharmacists leveraged unique back-up behaviors.
Incidents varied widely within each category (e.g., medications
involved, patient characteristics), precluding nuanced analysis
of differences by HCP type or level of experience, but differ-
ences could be evaluated in future research using simulation
interviews with standardized incident scenarios.
Nevertheless, our results offer widespread insights since the

overarching coordinating strategies and barriers were evident

Russ-Jara et al: Care Coordination Strategies and BarriersJGIM 2217



Table 4 Proposed Systems Interventions That Might Prevent or Address Medication Safety Incidents. These ideas for system solutions were
derived from hcps’ statements during interviews, discussion between the pharmacist and human factors engineer in stage 1 of the qualitative
analysis, identified decision requirements, and iterative, monthly input from the entire research team, which included pharmacists, physicians,
and a sociologist and human factors psychologist. ideas below should be pilot tested and evaluated for effectiveness, effects on hcps’ workload,

and unintended consequences before deciding whether to implement them on a larger scale

Challenge related to care coordination Potential intervention

i. HCPs unaware of safety incidents caused by medications they
prescribed.

• Automated communication of incidents. Implement intelligent systems that
automatically notify HCPs when “trigger” events occur regarding ADE
symptoms to medications they have prescribed (e.g., patient presents to
emergency department with medication-related symptoms). Display this
information, too, on the corresponding EHR medication order and
medication list, to guide future medication decisions and decrease the
chance of inappropriate medication renewal and re-ordering.

ii. Difficulty locating safety-critical documentation in the EHR about the
intended plan for the patient’s medication, such as why a medication
was discontinued, and whether that medication is appropriate to be
restarted.

• Semi-automated documentation specifically for unsafe orders. Develop and
implement a semi-automated documentation mechanism tied to specific
medication orders (rather than just progress notes), to explain past and
future safety-related plans for individual medication orders.

Viewable by all HCPs. Persistently displayed on the EHR medication
list and on the CPOE screen (if an HCP attempts to modify or re-order
the medication).
If a medication is discontinued or dose is reduced for safety, provide
easy mechanisms to document a reason for the change, along with their
recommendation about whether it might be appropriate to re-start in the
future. For any given medication, all such reasons would then be
displayed when that medication is ordered again at a future time.
Intelligent CPOE design that warns the prescriber or helps prevent
re-ordering of patients’ past medications that were stopped for safety
reasons.

• Some medication actions could be automatically documented by the EHR:
it could track and display what changes were made to an individual
medication order over time, and by whom, along with contact information
for that HCP. (Some EHRs may have this function already, with room to
improve data visualization.)

iii. Inability to reach other HCPs or find their contact information to
resolve incidents.

• Transparent HCP availability, shown via the EHR. Leverage HCPs’ EHR
login status to indicate real-time availability to other HCPs, along with
what day(s) of the week or month that specialists, part-time HCPs, and
those that rotate through the organization are available.
(HCPs in some organizations use instant messengers such as Skype to
assess others’ presence and availability, but presenting this in the EHR may
aid security and could reduce cognitive burden for HCPs since all
information would be in one place, located in close proximity to their
clinical tasks.)

• EHR-integrated directory of all HCPs. Ideally, this information would be
available throughout the EHR, whenever an HCP name is listed. Within
the EHR, also provide a complete, up-to-date directory of contact
information listing all HCPs in the organization, with the ability to search
by provider type, specialty (e.g., oncology pharmacist), name, and on-call
status. This list should include HCPs’ phone numbers, pagers, e-mail (for
communications that do not involve protected health information), and
alternative contact information in case they cannot be reached during
urgent safety incidents.

• HCP contact information displayed for each medication order. Within the
EHR, indicate the prescriber name associated with each medication order,
along with an easily accessible link or display of that HCPs’ contact
information. Request that each prescriber designate a preferred contact
modality regarding their prescriptions; display this in the EHR with the
order. This could provide pharmacists with guidance about the best way to
reach specific prescribers.

iv. Uncertainty among HCPs regarding appropriate communication
modalities during safety incidents.

• National or organizational guidelines for safety communication modalities.
Develop and implement national or organizational guidelines, and
provide training regarding appropriate communication mechanisms to
use to coordinate care during patient safety incidents (e.g., “If the safety
concern needs to be addressed within 48 h, contact the prescriber by
phone.”).
Specify under what safety circumstances multiple communication
modalities should be used simultaneously.
Incorporate guidelines into patient safety culture and patient safety
curricula across healthcare professionals.

v. Delayed action when unsafe medication orders require attention. • Consider increasing pharmacists’ scope of practice for safety-critical
medication changes, so these concerns can be addressed more directly and
quickly.

• Develop advanced tools to help physicians track information across their own
panel of patients, and promote completion of medication safety actions.

• Improve communication mechanisms for rejected prescriptions. Develop
more effective approaches to notify prescribers about inappropriate orders,
along with communication modalities to help resolve these situations to
proceed with an alternative treatment plan.

ADE, adverse drug event; CPOE, computerized provider order entry; EHR, electronic health record; HCP, healthcare professional
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across physicians and pharmacists and occurred with all three
incident categories. This indicates that barriers to care coordi-
nation are driven by system factors, and less by the specific
HCP or type of medication incident.
In conclusion, this research provides novel insights into care

coordination during medication safety incidents and delineates
HCPs’ associated, medication-related coordinating strategies
for the first time. Our study used a novel application of cogni-
tive task analysis and our results demonstrate the benefits of this
method for understanding complex decision-making.We found
similar strategies and barriers across HCP groups and incident
types, suggesting that our findings offer important insights into
care coordination that may apply to a variety of HCPs and a
wide range of medication safety incidents. HCPs’ coordinating
strategies for medication incidents often aligned with high-
reliability principles and should be encouraged by healthcare
processes and administrators. There is a particular need to
support pharmacists, who often went to extraordinary efforts
to follow patients “behind the scenes,” to ensure intended
medication safety actions were implemented by prescribers.
Further efforts are warranted to enhance EHR designs for care
coordination and to provide more formal guidance regarding
the use of communication modalities for safety-critical events.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11606-020-
06386-w.
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