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D iagnostic error – defined as a failure to establish 
an accurate and timely explanation of the patient’s 
health problem – is an important source of patient 
harm.1 Data suggest that all patients will experience 

at least one diagnostic error in their lifetime.2-4 Not surprising-
ly, diagnostic errors are among the leading categories of paid 
malpractice claims in the United States.5

Despite diagnostic errors being morbid and sometimes 
deadly in the hospital,6,7 little is known about how residents 
and learners approach diagnostic decision making. Errors in 
diagnosis are believed to stem from cognitive or system fail-
ures,8 with errors in cognition believed to occur due to rapid, 
reflexive thinking operating in the absence of a more analyt-

ical, deliberate process. System-based problems (eg, lack of 
expert availability, technology barriers, and access to data) 
have also been cited as contributors.9 However, whether and 
how these apply to trainees is not known.

Therefore, we conducted a focused ethnography of inpa-
tient medicine teams (ie, attendings, residents, interns, and 
medical students) in two affiliated teaching hospitals, aiming 
to (1) observe the process of diagnosis by trainees and (2) iden-
tify methods to improve the diagnostic process and prevent 
errors. 

METHODS
We designed a multimethod, focused ethnographic study to 
examine diagnostic decision making in hospital settings.10,11 
In contrast to anthropologic ethnographies that study entire 
fields using open-ended questions, our study was designed 
to examine the process of diagnosis from the perspective of 
clinicians engaged in this activity.11 This approach allowed us to 
capture diagnostic decisions and cognitive and system-based 
factors in a manner currently lacking in the literature.12

Setting and Participants
Between January 2016 and May 2016, we observed the mem-
bers of four inpatient internal medicine teaching teams at two 
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BACKGROUND: Approaches of trainees to diagnosis 
in teaching hospitals are poorly understood. Identifying 
cognitive and system-based barriers and facilitators to 
diagnosis may improve diagnosis in these settings.

METHODS: We conducted a focused ethnography of 
trainees at 2 academic medical centers to understand the 
barriers and facilitators to diagnosis. Field notes regarding the 
diagnostic process (eg, information gathering, integration and 
interpretation, working diagnosis) and the work system (eg, 
team members, organization, technology and tools, physical 
environment, tasks) were recorded. Following observations, 
focus groups and interviews were conducted to understand 
the viewpoints, problems, and solutions to improve diagnosis.

RESULTS: Between January 2016 and May 2016, four teaching 
teams (4 attendings, 4 senior residents, 9 interns, and 12 
medical students) were observed for 168 hours. Observations 
of diagnosis during care led to identification of the following 

four key themes: (1) diagnosis is a social phenomenon, (2) data 
necessary to make diagnoses are fragmented, (3) distractions 
interfere with the diagnostic process, and (4) time pressures 
impede diagnostic decision-making. These themes suggest 
that specific interventions tailored to the academic setting 
such as team-based discussions of diagnostic workups, 
scheduling diagnostic time-outs during the day, and strategies 
to “protect” learners from interruptions might prove to 
be useful in improving the process of diagnosis. Future 
studies that implement these ideas (either alone or within a 
multimodal intervention) appear to be necessary.

CONCLUSION: Diagnosis in teaching hospitals is a 
unique process that requires improvement. Contextual 
insights gained from this ethnography may be used to 
inform future interventions. Journal of Hospital Medicine 
2018;13:668-672. Published online first April 25, 2018. © 
2018 Society of Hospital Medicine
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affiliated teaching hospitals. We purposefully selected teach-
ing teams for observation because they are the primary model 
of care in academic settings and we have expertise in carrying 
out similar studies.13,14 Teaching teams typically consisted of a 
medical attending (senior-level physician), one senior resident 
(a second- or third-year postgraduate trainee), two interns (a 
trainee in their first postgraduate year), and two to four med-
ical students. Teams were selected at random using existing 
schedules and followed Monday to Friday so as to permit ob-
servation of work on call and noncall days. Owing to manpower 
limitations, weekend and night shifts were not observed. How-
ever, overnight events were captured during morning rounds.

Most of the teams began rounds at 8:30 AM. Typically, rounds 
lasted for 90–120 minutes and concluded with a recap (ie, “run-
ning the list”) with a review of explicit plans for patients after 
they had been evaluated by the attending. This discussion of-
ten occurred in the team rooms, with the attending leading the 
discussion with the trainees.

Data Collection
A multidisciplinary team, including clinicians (eg, physicians, 
nurses), nonclinicians (eg, qualitative researchers, social sci-
entists), and healthcare engineers, conducted the observa-
tions. We observed preround activities of interns and residents 
before arrival of the attending (7:00 AM-8:30 AM), followed by 
morning rounds with the entire team, and afternoon work that 
included senior residents, interns, and students.

To capture multiple aspects of the diagnostic process, we 
collected data using field notes modeled on components of 
the National Academy of Science model for diagnosis (Ap-
pendix).1,15 This model encompasses phases of the diagnostic 
process (eg, data gathering, integration, formulation of a work-
ing diagnosis, treatment delivery, and outcomes) and the work 
system (team members, organization, technology and tools, 
physical environment, tasks). 

Focus Groups and Interviews
At the end of weekly observations, we conducted focus groups 
with the residents and 1-on-1 interviews with the attendings. 
Focus groups with the residents were conducted to encourage 
a group discussion about the diagnostic process. Separate in-
terviews with the attendings were performed to ensure that 
power differentials did not influence discussions. During focus 
groups, we specifically asked about challenges and possible 
solutions to improve diagnosis. Experienced qualitative meth-
odologists (J.F., M.H., M.Q.) used semistructured interview 
guides for discussions (Appendix).

Data Analysis
After aggregating and reading the data, three reviewers (V.C., 
S.K, S.S.) began inductive analysis by handwriting notes and 
initial reflective thoughts to create preliminary codes. Multiple 
team members then reread the original field notes and the fo-
cus group/interview data to refine the preliminary codes and 
develop additional codes. Next, relationships between codes 
were identified and used to develop key themes. Triangulation 

of data collected from observations and interview/focus group 
sessions was carried out to compare data that we surmised 
with data that were verbalized by the team. The developed 
themes were discussed as a group to ensure consistency of 
major findings.

Ethical and Regulatory Oversight
This study was reviewed and approved by the Institutional 
Review Boards at the University of Michigan Health System 
(HUM-00106657) and the VA Ann Arbor Healthcare System (1-
2016-010040).

RESULTS
Four teaching teams (4 attendings, 4 senior residents, 9 in-
terns, and 14 medical students) were observed over 33 distinct 
shifts and 168 hours. Observations included morning rounds 
(96 hours), postround call days (52 hours), and postround non-
call days (20 hours). Morning rounds lasted an average of 127 
minutes (range: 48-232 minutes) and included an average of 
nine patients (range: 4-16 patients).

Themes Regarding the Diagnostic Process
We identified the following four primary themes related to the 
diagnostic process in teaching hospitals: (1) diagnosis is a so-
cial phenomenon, (2) data necessary to make diagnoses are 
fragmented, (3) distractions undermine the diagnostic process, 
and (4) time pressures interfere with diagnostic decision-mak-
ing (Appendix Table 1).

(1) Diagnosis is a Social Phenomenon. 
Team members viewed the process of diagnosis as a social 
exchange of facts, findings, and strategies within a defined 
structure. The opportunity to discuss impressions with others 
was valued as a means to share, test, and process assumptions.

“Rounds are the most important part of the process. 
That is where we make most decisions in a collective, 
collaborative way with the attending present. We 
bounce ideas off each other.” (Intern)

Typical of social processes, variations based on time of day and 
schedule were observed. For instance, during call days, learn-
ers gathered data and formed working diagnosis and treat-
ment plans with minimal attending interaction. This separation 
of roles and responsibilities introduced a hierarchy within diag-
nosis as follows:

“The interns would not call me first; they would talk to 
the senior resident and then if the senior thought he 
should chat with me, then they would call. But for the 
most part, they gather information and come up with 
the plan.” (Attending).

The work system was suited to facilitate social interactions. For 
instance, designated rooms (with team members informally as-
signed to a computer) provided physical proximity of the resi-
dent to interns and medical students. In this space, numerous 
informal discussions between team members (eg, “What do 
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you think about this test?” “I’m not sure what to do about this 
finding.” “Should I call a [consult] on this patient?”) were ob-
served. Although proximity to each other was viewed as ben-
eficial, dangers to the social nature of diagnosis in the form of 
anchoring (ie, a cognitive bias where emphasis is placed on the 
first piece of data)16 were also mentioned. Similarly, the para-
dox associated with social proof (ie, the pressure to assume 
conformity within a group) was also observed as disagree-
ment between team members and attendings rarely occurred 
during observations.

“I mean, they’re the attending, right? It’s hard to argue 
with them when they want a test or something done. 
When I do push back, it’s rare that others will support 
me–so it’s usually me and the attending.” (Resident)

“I would push back if I think it’s really bad for the pa-
tient or could cause harm–but the truth is, it doesn’t 
happen much.” (Intern)

(2) Data Necessary to Make Diagnoses  
are Fragmented 
Team members universally cited fragmentation in data deliv-
ery, retrieval, and processing as a barrier to diagnosis. Team 
members indicated that test results might not be looked at or 
acted upon in a timely manner, and participants pointed to the 
electronic medical record as a source of this challenge.

“Before I knew about [the app for Epic], I would literally 
sit on the computer to get all the information we would 
need on rounds. Its key to making decisions. We often say 
we will do something, only to find the test result doesn’t 
support it–and then we’re back to square 1.” (Intern)

Information used by teams came from myriad sources (eg, 
patients, family members, electronic records) and from vari-
ous settings (eg, emergency department, patient rooms, dis-
cussions with consultants). Additionally, test results often ap-
peared without warning. Thus, availability of information was 
poorly aligned with clinical duties.

“They (the lab) will call us when a blood culture is posi-
tive or something is off. That is very helpful but it often 
comes later in the day, when we’re done with rounds.” 
(Resident)

The work system was highlighted as a key contributor to data 
fragmentation. Peculiarities of our electronic medical record 
(EMR) and how data were collected, stored, or presented were 
described as “frustrating,” and “unsafe,” by team members. 
Correspondingly, we frequently observed interns asking for as-
sistance for tasks such as ordering tests or finding information 
despite being “trained” to use the EMR. 

“People have to learn how to filter, how to recognize the 
most important points and link data streams together in 
terms of causality. But we assume they know where to 
find that information. It’s actually a very hard thing to do, 
for both the house staff and me.” (Attending)

(3) Distractions Undermine the Diagnostic Process 
Distractions often created cognitive difficulties. For example, 
ambient noise and interruptions from neighbors working on 
other teams were cited as barriers to diagnosis. In addition, we 
observed several team members using headphones to drown 
out ambient noise while working on the computer. 

“I know I shouldn’t do it (wear headphones), but I have 
no other way of turning down the noise so I can con-
centrate.” (Intern)

Similarly, the unpredictable nature and the volume of pages 
often interrupted thinking about diagnosis. 

“Sometimes the pager just goes off all the time and (af-
ter making sure its not an urgent issue), I will just ignore 
it for a bit, especially if I am in the middle of something. 
It would be great if I could finish my thought process 
knowing I would not be interrupted.” (Resident)

To mitigate this problem, one attending described how 
he would proactively seek out nurses caring for his patients 
to “head off” questions (eg, “I will renew the restraints and 
medications this morning,” and “Is there anything you need 
in terms of orders for this patient that I can take care of now?”) 
that might lead to pages. Another resident described his ap-
proach as follows:

“I make it a point to tell the nurses where I will be hang-
ing out and where they can find me if they have any 
questions. I tell them to come talk to me rather than 
page me since that will be less distracting.” (Resident).

Most of the interns described documentation work such as 
writing admission and progress notes in negative terms (“an 
academic exercise,” “part of the billing activity”). However, in 
the context of interruptions, some described this as helpful. 

“The most valuable part of the thinking process was 
writing the assessment and plan because that’s actually 
my schema for all problems. It literally is the only time 
where I can sit and collect my thoughts to formulate a 
diagnosis and plan.” (Intern)

(4) Time Pressures Interfere With Diagnostic Deci-
sion-Making 
All team members spoke about the challenge of finding time 
for diagnosis during the workday. Often, they had to skip learn-
ing sessions for this purpose.

“They tell us we should go to morning report or noon 
conference but when I’m running around trying to get 
things done. I hate having to choose between my edu-
cation and doing what’s best for the patient–but that’s 
often what it comes down to.” (Intern) 

When specifically asked whether setting aside dedicated time 
to specifically review and formulate diagnoses would be valu-
able, respondents were uniformly enthusiastic. Team members 
described attentional conflicts as being the worst when “cross 
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covering” other teams on call days, as their patient load ef-
fectively doubled during this time. Of note, cross-covering 
occurred when teams were also on call—and thus took them 
away from important diagnostic activities such as data gather-
ing or synthesis for patients they were admitting. 

“If you were to ever design a system where errors were 
likely–this is how you would design it: take a team with 
little supervision, double their patient load, keep them 
busy with new challenging cases and then ask ques-
tions about patients they know little about.” (Resident)

DISCUSSION
Although diagnostic errors have been called “the next fron-
tier for patient safety,”17 little is known about the process, 
barriers, and facilitators to diagnosis in teaching hospitals. In 
this focused ethnography conducted at two academic med-
ical centers, we identified multiple cognitive and system-lev-
el challenges and potential strategies to improve diagnosis 
from trainees engaged in this activity. Key themes identified 
by those we observed included the social nature of diagno-
sis, fragmented information delivery, constant distractions and 
interruptions, and time pressures. In turn, these insights allow 
us to generate strategies that can be applied to improve the 
diagnostic process in teaching hospitals.

Our study underscores the importance of social interactions 
in diagnosis. In contrast, most of the interventions to prevent 
diagnostic errors target individual providers through practices 
such as metacognition and “thinking about thinking.”18-20 These 
interventions are based on Daniel Kahnemann’s work on dual 
thought process. Type 1 thought processes are fast, subcon-
scious, reflexive, largely intuitive, and more vulnerable to error. 
In contrast, Type two processes are slower, deliberate, analyt-
ic, and less prone to error.21 Although an individual’s Type two 
thought capacity is limited, a major goal of cognitive interven-
tions is to encourage Type 2 over Type 1 thinking, an approach 
termed “de-biasing.”22-24 Unfortunately, cognitive interventions 
testing such approaches have suffered mixed results–perhaps 
because of lack of focus on collective wisdom or group thinking, 
which may be key to diagnosis from our findings.9,25 In this sense, 
morning rounds were a social gathering used to strategize and 
develop care plans, but with limited time to think about diagno-
sis.26 Introduction of defined periods for individuals to engage 
in diagnostic activities such as de-biasing (ie, asking “what else 
could this be)27 before or after rounds may provide an oppor-
tunity for reflection and improving diagnosis. In addition, em-
bedding tools such as diagnosis expanders and checklists within 
these defined time slots28,29 may prove to be useful in reflecting 
on diagnosis and preventing diagnostic errors.

An unexpected yet important finding from this study were the 
challenges posed by distractions and the physical environment. 
Potentially maladaptive workarounds to these interruptions in-
cluded use of headphones; more productive strategies included 
updating nurses with plans to avert pages and creating a list of 
activities to ensure that key tasks were not forgotten.30,31 Apply-
ing lessons from aviation, a focused effort to limit distractions 

during key portions of the day, might be worth considering 
for diagnostic safety.32 Similarly, improving the environment in 
which diagnosis occurs—including creating spaces that are qui-
et, orderly, and optimized for thinking—may be valuable.33

Our study has limitations. First, our findings are limited to di-
rect observations; we are thus unable to comment on how un-
observed aspects of care (eg, cognitive processes) might have 
influenced our findings. Our observations of clinical care might 
also have introduced a Hawthorne effect. However, because 
we were closely integrated with teams and conducted focus 
groups to corroborate our assessments, we believe that this 
was not the case. Second, we did not identify diagnostic errors 
or link processes we observed to errors. Third, our approach is 
limited to two teaching centers, thereby limiting the generaliz-
ability of findings. Relatedly, we were only able to conduct ob-
servations during weekdays; differences in weekend and night 
resources might affect our insights.

The cognitive and system-based barriers faced by clinicians 
in teaching hospitals suggest that new methods to improve 
diagnosis are needed. Future interventions such as defined 
“time-outs” for diagnosis, strategies focused on limiting dis-
tractions, and methods to improve communication between 
team members are novel and have parallels in other industries. 
As challenges to quantify diagnostic errors abound,34 improv-
ing cognitive- and system-based factors via reflection through 
communication, concentration, and organization is necessary to 
improve medical decision making in academic medical centers. 
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