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ABSTRACT
The pediatric emergency department is a complex, interdisciplinary setting that
requires highly skilled individuals to perform under intense time pressure despite
numerous interruptions. The task of documentation consumes the majority of physicians’
time and has evolved into an electronic communication tool for multiple providers.
Documentation records information about diagnoses and treatments not only for treating
the patient, but also for legal purposes. These factors underscore the importance of
documentation clarity and accuracy. Considering the complexity of the pediatric emergency
department, this project was conceptualized using the sociotechnical framework of the
SEIPS 2.0 framework (Holden et al., 2013) and a mixed-methods ethnographic approach.
Eleven attending physicians were followed for a total of 23 shifts. Data, both qualitative and
quantitative, revealed the complexity of documentation and the unique relationships
between attendings and residents, tools and technology, and the physical environment.
Recommendations to mitigate negative outcomes are suggested, as well as application of
this model and methodology for future research.

viii

TABLE OF CONTENTS
Chapter

Page

1.

INTRODUCTION .......................................................................................................................................... 1

2.

LITERATURE REVIEW ............................................................................................................................. 4
Emergency Department Complexity ................................................................................... 4
Communication in the ED ........................................................................................................ 8
Interruptions in the ED ............................................................................................................. 9
The Rise of Health Information Technology ................................................................. 10
The Role of Documentation within Workflow ............................................................. 12
Documentation Location ....................................................................................................... 15
Medical Errors ........................................................................................................................... 17
Systems Approach for Understanding ED Workflow ............................................... 18
The SEIPS 2.0 Model ................................................................................................................ 20

3.

THE CURRENT STUDY .......................................................................................................................... 25
Research Questions ................................................................................................................. 25
How does documentation fit within attending physician workflow? . 25
When do interruptions occur? ............................................................................. 25
Where do interruptions occur?............................................................................ 25
Who is contributing to interruptions? .............................................................. 25
What do EMR data reveal about attending and resident
documentation? .......................................................................................................... 25
How do these factors and others fit within the SEIPS 2.0 model? ........ 25
Phase 1 - Feasibility Study .................................................................................................... 27
Research Setting ......................................................................................................... 27
Participants .................................................................................................................. 27
Materials ........................................................................................................................ 27
Procedure ...................................................................................................................... 28
Results ............................................................................................................................ 28
Discussion ..................................................................................................................... 31
Phase 2 – Observational Study ........................................................................................... 32
Research Setting ......................................................................................................... 32
Participants .................................................................................................................. 39
Materials ........................................................................................................................ 40
Procedure ...................................................................................................................... 40
Results ............................................................................................................................ 44

4.

GENERAL DISCUSSION ......................................................................................................................... 59
ix

TABLE OF CONTENTS (continued)
Chapter

Page
How do the findings fit into the SEIPS 2.0 Model? ..................................................... 59
Work System ................................................................................................................ 60
Person Factors ............................................................................................................ 60
Task Factors ................................................................................................................. 62
Technology and Tools Factors ............................................................................. 63
Organization Factors ................................................................................................ 64
Internal Environment .............................................................................................. 65
External Environment ............................................................................................. 66
Outcomes ..................................................................................................................................... 66

5.

CONCLUSIONS .......................................................................................................................................... 73

REFERENCES .......................................................................................................................................................... 77
APPENDICES ........................................................................................................................................................... 86
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.

Feasibility Survey ..................................................................................................................... 87
Pros and Cons of Documentation in the Patient Room ............................................ 88
Pros and Cons of Documentation in the WorkRoom ............................................... 89
Survey 1: Demographics........................................................................................................ 90
Survey 2: Post-Shift Survey .................................................................................................. 91
NASA Task Load Index (NASA-TLX) for Documentation ........................................ 92
NASA Task Load Index (NASA-TLX) for the Shift ....................................................... 93
Patient Information Handout .............................................................................................. 94
Data Collection Sheet .............................................................................................................. 95
Hierarchical Task Analysis Diagram of the Patient Flow Through Children’s
Mercy – Kansas City Adele Hall Campus Emergency Department ..................... 96
NASA Task Load Index Scores for Documentation .................................................... 97
NASA Task Load Index Scores for the Shift ................................................................... 98

x

LIST OF TABLES
Table

Page

1.

Frequency of documentation in the patient room by provider ................................... 30

2.

Frequency of documentation in the workroom by provider ........................................ 30

3.

Pros and Cons for documenting in the patient room ....................................................... 30

4.

Pros and Cons for documenting in the workroom ............................................................ 30

5.

Examples of pediatric trauma and acuity levels (Gilboy et al., 2011). ...................... 36

6.

Observed participant shifts ......................................................................................................... 41

7.

Interruption Sources ...................................................................................................................... 43

8.

Method of collection and data gathered ................................................................................ 45

9.

Satisfaction with current documentation ............................................................................. 46

10.

The average scores for each of the post-shift ratings regarding busyness of day,
documentation satisfaction and subjective completeness. ........................................... 47

11.

Correlation table using data from the post-shift survey regarding busyness of
day, satisfaction with attending and documentation, and subjective estimate of
documentation left to complete. ............................................................................................... 48

12.

Documentation Location Preferences. Participants selected one or more
locations where they prefer to document. All physicians indicated that they like
to document in the workroom. .................................................................................................. 49

13.

Estimated time to complete documentation on a single patient. A majority of
physicians estimated documentation was finished within 24 hours ........................ 57

14.

The work system factors that influence the process of documentation and the
recommendations for interventions and future research based on those factors.
.................................................................................................................................................................. 75

xi

LIST OF FIGURES

Figure

Page

1. The SEIPS model of work system and patient safety (Carayon et al., 2006). ............. 22
2. When attending physicians tend to document. ............................................................ 29
3. The emergency department at the CMH main campus. The red zone is on the far
right of the map, the yellow zone is in the middle, and the green zone is on the left.
Patients were treated in all three zones but documentation occurred primarily in
the red workroom. .......................................................................................................... 33
4. CMH ED Tracking Board interface. The highlighted elements of the interface are 1)
patient’s name, 2) chief complaint, 3) room number color coded by zone, 4) resident
physician, 5) attending physician. ................................................................................. 38
5. Average number of interruptions per shift by source. Residents interrupted significantly
more often than any other source, followed by nurses who interrupted more often than
any other source except for residents and attendings. Attendings interrupted more often
than patients and the observer. .......................................................................................... 53
6. Average amount of time spent in the workroom and in the patient rooms per room
visit. Attending physicians spent significantly more time in the workroom than in
the patient room. ............................................................................................................. 54
7. Number and type of note actions by provider. Residents perform a majority of
documentation in the EMR, consistent with the results of Phase 1. ........................... 56
8. Time to complete documentation. The majority of patient documentation was
completed within 24 hours............................................................................................. 57
9. Total number of patients seen by acuity. A majority of patients seen in the ED were
yellow patients, followed by green, orange, blue and red................................................ 62

xii

CHAPTER 1
INTRODUCTION
For centuries it has been the oath of every physician to heal and protect the sick,
especially the most vulnerable of our population such as children. Today, the pediatric
emergency department (ED) is one of the most high-risk, vulnerable locations in the
healthcare system (Dobson, Doan, & Hung, 2013; Landrigan, 2004). Pediatric hospital EDs,
in particular, lie at the intersection of a vulnerable population and a vulnerable location. An
estimated 12.4 million children visit the ED every year (Merrill, Owens, & Stocks, 2008).
Sometimes called the “canary in the coal mine”(p. vii), EDs are vulnerable to a multitude of
challenges (Kamal et al., 2014; Ross, J. 2010). Unlike other healthcare settings, EDs are in
constant flux, at the whim of patient census, seasonal outbreaks, and illness severity.
Emergency department physicians must be prepared to shift their attention to
unannounced arrivals, potential emergency events called over the speakers, and phones
that cannot be left unanswered among other things (Chisholm, Dornfeld, Nelson, & Cordell,
2001). Emergency departments above all others, continue to face increases in patient
volume, wait times, and patients leaving without ever being seen (Kamal et al., 2014;
McCarthy et al., 2009).
Not only is the ED environment complex, but care of pediatric patients poses its own
unique challenge. Just as it is dangerous to generalize the findings from adults to children
(who are not, in fact, just “little adults”), the pediatric emergency department should not be
treated as a “little” emergency department (Lewis & Asplin, 2010, p. 202; Ungar et al.,
2006). The pediatric population requires not only special care but special equipment to fit a
range of sizes (Middleton & Burt, 2006). Efforts also continue to be made toward a more
1

patient- and family-centered approach in pediatric emergency medicine, which emphasizes
involving the family more in medical care (American Academy of Pediatrics & American
College of Emergency Physicians, 2006).
One area of clinical care that receives generally little attention yet consumes the
majority of physicians’ time is documentation (Poissant, Pereira, Tamblyn, & Kawasumi,
2005). Documentation on the care of a patient is extremely important because it details
patient information and serves as a communication tool for the physician and other
healthcare specialists treating the patient. Documentation in its current state has evolved
out of recent rapid growth of information systems, complex billing regulations, and
emerging legal ramifications. Faced with impending penalties for not utilizing electronic
medical records (EMRs), many physicians find themselves scrambling to effectively
implement documentation systems that may or may not match their current workflow.
Given the complexity of the pediatric ED and the patients therein, many physicians resort
to hiring scribes for documentation when they feel they do not have the time or resources
to do it themselves. In the case where physicians do not have scribes or cannot document
immediately, many resort to carrying around paper artifacts with patient information
jotted down to assist with recall when they document later (Chen, 2010; Koshy, Feustel,
Hong, & Kogan, 2010). Understanding the role of documentation in physician workflow is
important not only for physicians, but also policy makers, software designers, and IT
professionals who are responsible for promoting and producing health information
technology. Despite the importance and prevalence of documentation, little research has
investigated the role of documentation within physician workflow.
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Systems approaches have been applied to understand patient flow in EDs to better
understand human behavior in such complex environments. More specifically, complex
environments such as healthcare are often examined using a sociotechnical systems
approach, which examines the intersection between people, technology, processes,
organization, and outside influences such as federal and state policies (Castro, Buczkowski,
& Hafner, 2016; Holden et al., 2013; Sittig & Singh, 2010). Using the current Systems
Engineering Initiative for Patient Safety model (SEIPS 2.0) it is possible to plot the complex
interactions found in a pediatric ED setting using a sociotechnical systems approach
(Holden et al., 2013). As with any system, it is first essential to appreciate the complexity of
the ED and how a change in one aspect of the system can influence behavior in another.
The purpose of this dissertation is to understand the role of documentation within
physician workflow. The remainder of this document will dissect the complexity of the
pediatric emergency department, the rise of health information technology, and the role of
documentation within pediatric ED physician workflow. After dissection, the different
elements will be pulled back together and presented within a sociotechnical systems-based
model that demonstrates the relative importance of each piece and its contribution to
documentation. Finally, the study regarding documentation within the pediatric ED will be
presented, including the driving research questions, the results from the preliminary
feasibility survey (Phase 1), the mixed methods ethnographic study (phase 2) methods,
results, and discussion.
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CHAPTER 2
LITERATURE REVIEW
Emergency Department Complexity
Abraham and Kannampallil (2014) identified four different factors that contribute
to ED complexity. The first factor is the continuing increase in the volume of patients and
the variability of clinical conditions they present. The second contributing factor refers to
the rise in the number of providers and tasks involved in patient care. The third factor is
that patient care is distributed not only among hospital staff, but also among resources and
processes such as the EMR, paper artifacts, patient handoffs, and patient monitoring
systems. The fourth factor is that over the last few decades, medicine has evolved into
highly specialized care.
According to Abraham and Kannampallil (2014), the growing number of ED patients
is the first major factor increasing the complexity of the system. In the United States, EDs
continue to see a rising influx of patients, with ED visits doubling at roughly twice the rate
of population growth (Niska, Bhuiya, & Xu, 2010; Pitts, Pines, Handrigan, & Kellermann,
2012). Unlike traditional office settings, the emergency department is not bound by office
hours, specialties, or even bed availability; it is one of the only healthcare settings that can
(almost infinitely) admit, house, and board patients in hallways (Redfern, Brown, &
Vincent, 2009). The ED is an environment like no other. The number of presenting
conditions and ailments is wide and variable, the sheer number of tasks and personnel
involved in patient care is high, the entire environment is rich with information, and all of
these aspects are under the umbrella of burgeoning time pressures (Redfern et al., 2009).
Some institutions, in an effort to address the increasing patient census, wait times, time to
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treatment, and time to discharge, have applied pressure to emergency departments to
become more efficient. In 2000, England mandated that EDs be held to a four-hour time
limit per patient, such that the patient must be seen, treated, and discharged (or admitted)
within four hours. The goal was to provide more efficient care in an effort to decrease
overcrowding and waiting time. However successful, such targets have not been
demonstrated to improve overall care, and some worry that physicians’ priorities have
been shifted from quality of care to performance time (Mason, Weber, Coster, Freeman, &
Locker, 2012). When it comes to pediatrics, the Centers for Disease Control reported that
infants under 12 months old had the highest rate of annual ED visits compared to the entire
population (Niska et al., 2010). A majority of ED patients are considered “treat-and-release”
cases and are released from the ED without being admitted (Merrill, Owens, & Stocks, 2008,
p. 1). However, despite a high prevalence of low-acuity patients, pediatric EDs continue to
face overcrowding, long wait times, and resource shortages. A study of almost one million
ED visits found that when ED volume was high, there was a 5% greater risk of inpatient
death, a moderate increase in length of stay, and increased costs for patients who were
eventually admitted (Sun et al., 2013). Children with chronic conditions face even longer
lengths of stay (O’Mahony et al., 2013). Overcrowding continues to be a serious problem
that results in treatment delays and longer stays (McCarthy et al., 2009). Additionally,
overcrowding has been identified as the primary cause of more than two million children
leaving the ED every year before being seen by a physician (Bourgeois, Shannon, & Stack,
2008).
The second factor in ED complexity is the increasing number of providers and tasks
involved in patient care (Abraham & Kannampallil, 2014). Emergency department
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physicians have been observed completing 100 tasks in a single hour (Kee et al., 2012).
Furthermore, the ED relies heavily on interdependence between staff and different
specialists since it consists not only of ED physicians, but also fellows and residents in
training, nurses, unit coordinators, social workers, and non-clinicians (Patterson et al.,
2013). The list is far from exhaustive, but represents the multidisciplinary team that must
work and communicate in a time-sensitive manner to care for patients.
Emergency departments consist not only of a wide range of specialists and
supporting staff, but also an increasingly diverse range of resources. Abraham and
Kannampallil’s (2015) third factor points to the fact that patient care is spread across a
number of personnel and technology resources. This factor is affected by not only the
physical resources in the ED such as bed capacity, but also the technological resources such
as the patient’s EMR, patient tracking monitors, and imaging software. Advanced health
information technology can now be found in a third of EDs across the nation and has been
shown to reduce wait times (Selck & Decker, 2015). However, recent data has shown that
EDs with advanced information technology capabilities order more tests and imaging than
those without such technologies (Pitts et al., 2012; Selck & Decker, 2015). A review of EMR
implementation challenges in the ED found that staff were concerned with integration of
the EMR into their workflow, its interference with patient encounters, and its overall userfriendliness (Yamamoto & Khan, 2006). Concerns for health technology in the pediatric ED
include the lack of standards for age-appropriate patient documentation and dosing,
among other fundamental needs for a pediatric population (Hoffman, Zorc, & Harper, 2013;
Zorc, Hoffman, & Harper, 2012).
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The fourth factor contributing to ED complexity is the evolving role of specialized
care not only in the ED but across medicine as a whole (Abraham, Kannampallil, & Reddy,
2009). For more than 50 years, the rise of specialization in medicine has been seen as
inevitable, the result of a field that values knowledge and application of scientific method
(Levy, 1957). Today there are 143 medical schools in the United States alone, offering over
120 specialties and subspecialties in medicine (Association of American Medical Colleges,
2014, 2015). The practice of medicine has moved away from the sole private practitioner
with minimal staff and paperwork to a complex, ever-evolving sociotechnical system of
healthcare (Plsek & Greenhalgh, 2001). In the emergency department, patients are treated
for a wide range of presenting issues, and when emergency physicians need guidance
regarding evaluation, treatment, or management outside their realm of expertise, they
consult specialists (Kessler, Kutka, & Badillo, 2012; Lee, Woods, Bullard, Holroyd, & Rowe,
2008). Currently, somewhere between 20-40% of patients in the ED receive specialist
consultations (Lee et al., 2008).
All together these factors demonstrate not only the complexity but also the
variability in an ED and how it may inadvertently introduce fragmented care divided
between specialists, technologies, and processes; all of which must be documented.
Fractured care introduces increased wait times and patients who choose to leave without
ever seeing a physician (Ng & Lewena, 2012). Yet despite all of these challenges, pediatric
ED physicians consistently report having higher career satisfaction when compared to
other specialties, which is particularly important because physician satisfaction has been
found to correlate with patient satisfaction (Leigh, Tancredi, & Kravitz, 2009).
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Communication in the ED
Given the complexity of the ED, effective communication between providers is a
challenging endeavor. The ED has been identified as one of the most difficult environments
for implementing communication best practices largely due to the complexity factors
discussed previously. In an effort to identify and improve upon the vulnerabilities in ED
communication, Redfern and colleagues (2009) broke down patient flow into a diagram of
sequential steps and identified those that contained some form of communication. Their
diagram pinpointed 20 distinct steps beginning when the patient stepped through the door
and ending when they were admitted to the hospital. All but one of the 20 steps involved
some sort of communication. For this particular ED, a recent “target” of moving a patient
through the ED was set at four hours. When interviewed about the diagram, ED staff
(consisting of physicians, nurses, and support staff) were surprised at the number of
communication events represented in the patient flow and the challenge it would be to
move the patient through those 20 steps in just four hours (Redfern et al., 2009). This study
demonstrated that a single patient in the ED incurred at least 19 communication events per
hour. Physicians, who treated multiple patients experienced up to 42 communication
events per hour (Redfern et al., 2009). The amount of communication reported in this
study has also been observed elsewhere, with some finding communication consumes
almost 90% of ED physician time (Spencer, Coiera, & Logan, 2004).
In 1999 the Accreditation Council for Graduate Medical Education and the American
Board of Medical Specialties adopted six core competencies for every physician to fulfill to
provide safe, high-quality care (American Board of Medical Specialties, 2014). Among these
six was communication, emphasizing that effective communication must be involved not
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only between patient and provider but also between colleagues. Effective communication is
necessary for any healthcare setting, but the ED poses its own unique challenges.
Interruptions in the ED
Not only is a majority of time spent on communication, but the past two decades
have shown that the communication time itself is often riddled with interruptions (for a
review, see Grundgeiger & Sanderson, 2009). Clinicians are being interrupted anywhere
between one and 23 times an hour (Grundgeiger & Sanderson, 2009). Interruptions occur
so frequently in the emergency departments that ED physicians have been called
“interrupt-driven” multitaskers (Chisholm, Collison, Nelson, & Cordell, 2000, p. 1239).
Compared to primary care offices, ED physicians care for more patients simultaneously and
are interrupted more often (Chisholm et al., 2001). Interruptions also negatively impact
patient satisfaction when they occur at the bedside (Jeanmonod, Boyd, Loewenthal, &
Triner, 2010). It is important to note that not all interruptions are created equal; in some
cases interruptions are necessary, such as when an urgent alarm interrupts a physician’s
exam of another patient, or a nurse interrupts to verify a medication dosage (Rivera &
Karsh, 2010). Regardless of whether interruptions are necessary or not, they increase the
complexity of physician work (Rivera & Karsh, 2010). A case study of a Level I trauma
center found that even the design of the physical environment can contribute to
interruptions (Brixey et al., 2008). To fully understand the impact of interruptions, one
must consider variables such as context (physical and social environment), the primary
task and its steps, and location (Brixey et al., 2007; Coiera, 2012; Grundgeiger & Sanderson,
2009).
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Physicians are better able to manage task performance when they have some
control over when to appropriately deal with interruptions (Carton & Aiello, 2009). This
not only gives the physician a sense of control when there may otherwise seem to be none,
but also leads to reduced stress and an overall better affective state (Carton & Aiello, 2009).
Interruption research has demonstrated that there are several methods for mitigating the
negative effects of interruptions such as educating physicians on how to respond to
interruptions and how to suspend primary tasks in such a way that makes them easier to
return to (Coiera, 2012; Li, Magrabi, & Coiera, 2012). Outside of physician education,
manipulating the environment such that interruptions occur less frequently has also been
suggested as a promising intervention (Patzer, Lazzara, Palmer, & Fouquet, 2013). Taken
from the aviation sector, ‘no interruption zones’ in healthcare mimic the idea of sterile
cockpits. These areas provide physicians with a safe area where critical information is less
likely to be interrupted (Hohenhause & Powell, 2008). Understanding the role of context
and location is imperative when mitigating the negative effects of interruptions.
The Rise of Health Information Technology
In 2009, the American Recovery and Reinvestment Act implemented a historic $19
billion program that promoted the adoption of health information technology, and
incentivized the implementation of EMRs (American Recovery and Reinvestment Act of
2009; Blumenthal, 2009). The authors of the Act reasoned that health technology is the
future of healthcare for Americans. However, at the same time it rewarded physicians for
implementing EMRs into their practice, the Act also penalized those who had not
implemented EMRs by the year 2015 (American Recovery and Reinvestment Act of 2009;
Blumenthal, 2009). In essence, physicians, practices, and hospitals had just six years to
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successfully implement health information technology for the ‘meaningful use’ of a certified
EMR. Despite the implications of such a high-risk IT system, there are currently no federal
regulations or requirements for EMR design (Bowman, 2013). While organizations such as
the Agency for Healthcare Research and Quality have published EHR design
recommendations, they are merely guidelines and not enforced (Armijo, McDonnell, &
Werner, 2009). Since the allocation of federal funds towards EMR implementation, there
has been much debate about the rush towards EMR adoption and the operational definition
of meaningful use (Bitton, Flier, & Jha, 2012).Issues with current EMR certification and
implementation approaches have found a lack of system assessment prior to design and
implementation, including integration with clinician workflow (Bowman, 2013). Early
reports on the success of meaningful use have been mixed. A systematic review examining
the relationship between health information technology functionality as prescribed by
meaningful use guidelines and aspects of direct patient care found that of 236 studies
conducted, only 56% found positive results, and 21% reported mixed-positive effects
(Jones, Rudin, Perry, & Shekelle, 2014). Looking primarily at the task of documentation,
data from a national physician workflow survey found that over 75% of physicians
reported increases in time to “plan, review, order, and document care” (Jamoom, Patel,
King, & Furukawa, 2013, p. 2).
In an effort to increase the effectiveness of hospitals while taking advantage of the
incentives offered by the American Recover and Reinvestment Act, EMRs have been
introduced across the country. While this technology has great potential to provide
physicians up-to-date information with the click of a button, its impact on workflow is still
being understood (Kaplan et al., 2013). Implementing a technology without considering the
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work system in which it resides may only add to clinicians’ already strained workload. This
may not only affect the level of care that the patient receives, but also the success of the
implementation and the satisfaction of physicians.
The Role of Documentation Within Workflow
Documentation is the one task that consumes the majority of clinical work
(Hendrich et al, 2008). Documentation (or charting) includes all of the notes, orders,
referrals, and plans that are part of the patient’s health record (Poissant, Pereira, Tamblyn,
& Kawasumi, 2005). Once at the discretion of physicians, documentation is now governed
by stringent guidelines, codes, and policies for legal and billing purposes. It has even been
suggested that EMRs and the billing code system increase the complexity of documentation
to the point where physicians are spending a disproportionate time in documentation
rather than with patients (Pitts et al., 2012). Indeed, physicians working with EMRs have
shown higher rates of stress and job dissatisfaction (Babbott et al., 2014). Some have
suggested that current EMR systems may not match the workflow of physicians and that
this issue may be exacerbated when there are time pressures, such as in an ED (Babbott et
al., 2014). Yet still, some practitioners believe that EMR documentation saves time and
improves quality (Moody, Slocumb, Berg, & Jackson, 2004) and some studies have shown
that EMR documentation reduces patients’ length of stay (Furukawa, 2011; Zikos,
Diomidous, & Mpletsa, 2014). However other studies have demonstrated that EMR
implementation has increased the length of physicians’ work day, with some doctors
complaining they have to spend 1-2 hours after their shift on documentation-related
activities (Chen, 2010). Inconsistencies such as these reveal that much work is still yet to be
done to determine the effectiveness of EMR implementation.
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Adequate documentation completeness has consistently been an issue for many
institutions (O’Connor, Raposo, & Heller-Wescott, 2014). In a review of EMR efficiency of
physicians and nurses, increased clinical documentation is noted as one of the barriers to
successful EMR implementation (Poissant et al., 2005). In the pediatric ED particularly,
clinicians must be aware and knowledgeable of many complex medical, surgical or
psychological issues at all times (Lappa, 2005). Sources of information include verbal
communication with patients and other clinicians, paper-based sources such as personal
notes or clipboards, and computer-based sources such as EMRs, tracking board monitors or
electronic whiteboards (Ayatollah, Bath, & Goodacre, 2013). Documentation of this
information in an adequate and timely manner is a serious concern for many healthcare
providers. Incomplete, inadequate charts are often the rule rather than the exception
(O’Connor, Raposo, & Heller-Wescott, 2014). Some institutions, despite the federal push for
entirely electronic systems, have created paper-based interventions such as trauma flow
checklists to help with documentation in the ED (O’Connor, Raposo, & Heller-Wescott,
2014). Documentation is such an important, critical piece of information that there are
entire organizations devoted to educating physicians on documentation (The Advisory
Board Company, n.d.).
Outside of clinical interactions, EMR documentation has been shown to increase
note quality (Burke et al., 2014). In a five-year longitudinal study, Burke and colleagues
(2014) were able to demonstrate that the quality of notes significantly increased six
months after EMR implementation in several areas (e.g., assessment and plan) and in all
areas of the note after five years of EMR use. Despite the EMR’s gains in implementation
and acceptance, workarounds still exist. The idea of “paper-persistence” (e.g., Harrison,
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Koppel, & Bar-Lev, 2007, p. 545) still exists, that even after years of EMR implementation
and the goal to go completely paperless, physicians still use artifacts such as notes,
clipboards, and whiteboards (Park, Pine, & Chen, 2013). Paper-persistence is often seen as
the result of an incompatibility between physician workflow and EMR integration (Babbott
et al., 2014; Park et al., 2013). One explanation is that documentation within the EMR is
largely dictated by legal policies and billing departments. Once a physician’s note is
completed, it is sent to the billing department where it is coded and a claim is created.
Schiff and Bates (2010) argue that this method of documentation strays from the primary
purpose of documentation, which is to clearly and effectively communicate the patient’s
health status. This formal documentation does not reflect the natural flow of a patient’s
transition through the healthcare system, especially in pediatric EDs (Chen, 2010).
Consider the role of documentation within the patient flow in an outpatient primary
care clinic. Typically, an appointment is made in advance, the patient arrives, is seen by a
nurse, followed by the physician, and then there is a set amount of time before the room
has to be occupied by the next patient. Understandably there are variations to this
workflow from factors such as wait time and diagnostic tests, but the order is typically very
sequential (Chisholm et al., 2001).
In the ED, on the other hand, patient flow is much more variable, non-linear, and
interdependent (Abraham et al., 2009). Patients may arrive by ambulance, helicopter,
another department within the hospital, or through the front doors. Typically they see
triage, registration, await prioritization, then proceed to a room where they undergo initial
evaluations, then labs, imaging, treatment, observation, and so on (Abraham et al., 2009).
Thus, patient flow in the ED is non-sequential, fast paced, subject to constant interruptions,
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and largely influenced by patient census (Farley et al., 2013; Abraham, Kannampallil, &
Reddy, 2009). Emergency department physicians themselves also have very different
workflows compared to traditional primary care physicians, who spend more time in direct
patient care and less time in documentation than their ED counterparts (Chisholm et al.,
2001). Underscoring the complex nature of ED patient workflow, Donchin et al. (1995)
found that in critical care settings such as emergency rooms, an average of 178 actions
were performed per patient. Primary care providers are also interrupted significantly less
often than ED physicians (Chisholm et al., 2001).
Documentation Location
Research has investigated the role of documentation within physician workflow but
little has examined the location where documentation takes place, particularly in the
pediatric ED (Asaro & Boxerman, 2008; Vishwanath, Singh, & Winkelstein, 2010). While
some physicians have urged documentation at the bedside as opposed to in the workroom,
there is a general lack of empirical evidence for the benefits of bedside documentation
(Carlson et al., 2010; The Canadian Medical Protective Institution, 2011; Venugopal et al.,
2008). Schaefbauer and Siek (2011) found that for physicians at a primary care practice,
documentation at bedside and documentation in a workroom each came with their own
challenges and benefits. Challenges to documentation in the workroom included having to
document up to eight hours after seeing the first patient, providers who had used paper
artifacts occasionally lost their notes by the time they sat down to document, and a general
difficulty recalling patient information (Schaefbauer & Siek, 2011). It is worth noting that
all of the providers in that particular study utilized some form of paper artifact which they
carried around and referred to while documenting (Schaefbauer & Siek, 2011). Reported
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benefits to documenting in the workroom included spending more time talking with
patients and the ability to create a better narrative when it came to time to document
(Schaefbauer & Siek, 2011).
Bedside documentation has its own challenges and benefits. Challenges include
physicians focusing on the EMR screen as opposed to the patient, as well as less time for
the physician to review the note after the interaction (Schaefbauer & Siek, 2011). Other
possible barriers to patient-physician communication include less eye contact with the
patient, a reduction in pertinent psychosocial information, and the inability to pick up on
important nonverbal cues given by the patient (Irani, Middleton, Margatia, Omana, &
D’Amica, 2009). There may also exist a perception that the introduction of technology into
the clinical setting dehumanizes the experience between physician and patient (Makoul,
Curry, & Tang, 2001). However, despite the concerns of physicians and patients alike, there
have been several studies finding that the implementation of EMRs into medicine has had
either a relatively positive or no effect on patient satisfaction (Lau et al., 2012).
Electronic medical record documentation has the potential to facilitate the
assessment and care of patients in a collaborative manner that also supports physicians.
Documentation and use of the EMR with the patient may create an environment that
supports a collaborative assessment where the physician and the patient can work
together to create better patient documentation (Schiff & Bates, 2010). Benefits of bedside
documentation include quick access and high availability of information. Physicians
reported that when the EMR was open in the exam room, the ability to input information
quickly as the clinical encounter occurred, and little time needed outside of the interaction
for notes (Schaefbauer & Siek, 2011). A review by Poissant and colleagues (2005) found
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that when implementing a new EMR system, nurses who used bedside terminals were able
to save time on documentation as opposed to those who only used central workroom
desktops. Considering the ED where information flows in a high-paced environment and
patients are not see on a scheduled basis, it is important to understand where
documentation occurs.
Medical Errors
The landmark report, To Err is Human, released by the Institute of Medicine in 2000,
estimated that 98,000 people die each year as the result of medical error. During this time
and as a follow-up, the Joint Commission had begun its Sentinel Event Policy (The Joint
Commission, 2014). According to the Joint Commission, a sentinel event was any incident
involving a patient that involved death, permanent harm, and/or harm that required lifesaving intervention. The idea behind the word ‘sentinel’ was that it signaled for immediate
recourse. Once a hospital self-reported a sentinel event, the Joint Commission would
immediately help the hospital not only discover the root cause, but also help the hospital
learn from it with the hopes of preventing any future recurrence. Early on in their review,
the Joint Commission (2000) found that inefficient communication was the root cause for
nearly all reported sentinel events. Indeed, over the last decade, communication has been
identified as one of the top three root causes across all sentinel events (The Joint
Commission, 2013). A more recent report by the Joint Commission underscored the
importance of a sociotechnical systems approach when discussing medical error attributed
to health information technology (Castro et al., 2016). A sample of 120 sentinel events were
reviewed and the causes of each were found to have several contributing factors including
problems with human-computer interface interactions, workflow, and communication. The
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report underscored the importance of sociotechnical systems approaches and emphasized
that system vulnerabilities can lead to patient harm.
Systems Approach for Understanding ED Workflow
The field of Human Factors has understood for decades the importance of the
systems approach to problem solving, as illustrated in the following definition adopted by
the International Ergonomics Association (2015):
Ergonomics (or human factors) is the scientific discipline concerned with the
understanding of the interactions among humans and other elements of a system, and the
profession that applies theoretical principles, data and methods to design to optimize wellbeing and overall performance. (p.1)
Accordingly, in the past decade, many healthcare policymakers, researchers and
professionals have come to embrace the knowledge and expertise that the human factors
field has to offer (e.g., Institute of Medicine, 2011; Carayon, Xie, & Kianfar, 2013; Leape,
Berwick, & Bates, 2002). Indeed, the World Health Organization education curriculum, in
an effort to increase patient safety, encourages the use of human factors engineering and
the systems-level approach in patient care (Walton et al., 2010).
Since its inception in aviation, the field of human factors has recognized that
problems are not often solved strictly at the personnel level. It became apparent that the
past stance of “fitting the person to the job” was not adequate, particularly with the
increasing complexity of technology during WWII. Human factors, through research and
design, was able to demonstrate that a sounder approach was to fit the job to the person. It
has been over 50 years since this perspective changed the way the armed forces
approached not only tasks and personnel, but also design and error prevention.
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However other fields are still catching on to the systems-approach concept,
including healthcare. Perhaps the sub-field of healthcare that has most actively embraced
the systems perspective is the area of quality improvement. One of the earliest frameworks
for measuring quality of care was developed by a physician and researcher, Avedis
Donabedian (1966). Donabedian proposed that quality of care is more than just patient
outcomes or clinical success. He was the first to discuss healthcare from a systems
perspective and proposed that it could be measured in three areas: structures, processes,
and outcomes (Donabedian, 1966, 1988). Structure is defined as the context in which the
care is delivered, including physical location, resources, and personnel. Process is focused
on the interaction between physician and patient, such as communication and diagnosis.
Outcome is defined as the effect the care has on the patients, not only clinically, but also
hopefully in the advancement of knowledge. Donabedian also emphasized the importance
of patient satisfaction as a desired outcome, which he believed represented the quality of
care from the patient’s perspective. This multilevel framework, which he argued could be
applied to any aspect of healthcare, was intended to shift focus away from just clinical
bedside care, and instead consider healthcare as an organic whole with many varied and
interrelated moving parts.
Despite being one of the most frequently cited articles related to public health in the
twentieth century, Donabedian’s (1966) framework was not fully embraced by the all
domains of healthcare (Sunol, 2000). Several of Donabedian’s key views reflect the same
values as the field of human factors error analysis today, such as examining the structures
and processes that led to the mistaken decision rather than blaming an individual for an
error. He also emphasized the importance of processes rather than outcomes. For example,
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he wrote about the danger of examining outcomes alone by noting that quality of care
should be deemed as sound if at the time it was given it matched current practices with the
expectation of the optimal outcome (Donabedian, 1988). However it wasn’t until 13 years
later that the Institute of Medicine released a report advocating for a systems approach to
healthcare and quality (Institue of Medicine, 2001). A systems approach to healthcare leads
to better understanding of the different aspects of care not only individually, but as part of
the whole. Applying evidence-based systems engineering approaches has consistently
improved patient outcomes in many diverse healthcare settings, yet these approaches are
“generally underutilized in the system and their potential for improvement remains largely
untapped” (Kaplan et al., 2013, pg. 1).
The SEIPS 2.0 Model
Shortly after the Institute of Medicine released a report encouraging the marriage
between human factors engineering and healthcare, the Systems Engineering Initiative for
Patient Safety (SEIPS) was developed and funded by the Agency for Healthcare Research
and Quality (Carayon et al., 2006; National Academy of Engineering & Institute of Medicine,
2005). Of the 18 funded initiatives, SEIPS was the only one founded in an engineering
college (The University of Wisconsin-Madison). In 2006, the SEIPS model was developed to
better understand the relationships between Donabedian’s original three measures:
structure, process, and outcome. Since its initial development, it has expanded to a second
version, SEIPS 2.0, which includes other important aspects of processes and care (Holden
et al., 2013).
Prior to the SEIPS model, other systems approaches to healthcare challenges had
relied on Reason’s Swiss cheese model, or more specifically to healthcare, Donabedian’s
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quality model (Donabedian, 1966, 1988; Reason, 1990). Donabedian (1966) initially
attempted to set forth a methodology for examining the quality of patient care at the
physician-patient level. He was concerned with introducing important aspects of research
such as whom, how, and what to measure within healthcare, primarily at the patientphysician interaction level. However this model lacks interdependence and other identified
important aspects of healthcare such as social influence and culture. Originally adapted for
error analysis, Reason’s model was expanded to include other clinically relevant factors
such as economic and regulatory context, patient characteristics, and workload (Vincent,
Taylor-Adams, & Stanhope, 1998).
While both of these models continue to be highly relevant in the field of human
factors and quality improvement, the advantage of the SEIPS 2.0 model is that it is a nested,
sociotechnical model, rather than a linear stage model such as those proposed by Reason
and Donabedian. As depicted in Figure 1, the SEIPS 2.0 model treats healthcare as a
dynamic, interworking system and demonstrates how systems affect not only patient care
outcomes but also physician and organizational outcomes. For example, factors such as
stress, fatigue, and burnout are all physician outcomes that can affect organizational
outcomes such as turnover rates, which in turn can affect the profitability of healthcare
organizations.
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Figure 1. The SEIPS model of work system and patient safety (Carayon et al., 2006).

The SEIPS model expands on Donabedian’s three categories (structures, processes,
and outcomes) in several ways but generally follows the same principle that work systems
generate processes which, in turn, shape outcomes (Holden et al., 2013). On the left side of
the model, the work system is broken into six different components (represented by the
spheres). First and foremost, the work system itself is person-centered and ‘person’ refers
to not just the patient, but also physicians and other healthcare providers. This reflects the
person-centered value of human factors and fitting the job to the person rather than the
person to the job. Moving clockwise from the top right, organization refers to resource
allocation and management, shift scheduling, culture, and incentive programs. Internal
environment refers to the physical environment such as layout, lighting, and noise, as well
as social environments. Note that interruptions would also be included in internal
environment. Tasks are the action items within the workflow and include factors such as
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usability and familiarity (Holden et al., 2013). Tools and technology include information
technology such as EMRs and medical devices. All of these components are encompassed
by the larger external environment, which is modulated by systems outside the
organization such as government policies. Each of these different components influences
process performance and outcomes, with the amount of influence of any one component
shown by its sphere size. By depicting several spheres with varying sizes, the idea that
there are a multitude of interactions with varying influence is communicated. This view
reinforces the idea that the performance of any given process is the product of a system,
not the individual components.
The rightmost side of the model in Figure 1 represents work process outcomes.
Outcomes are defined as end products or states of the work process (Holden et al., 2013).
However, it is important to note that outcomes are not the only indicators of performance.
As pointed out by Donabedian (1988), timeliness or efficiency of work systems can also be
important indicators of quality (Holden et al., 2013). Examples of work outcomes for
patients may be medical errors, quality of care, and satisfaction of care. Work outcomes for
professionals may be stress, fatigue, work-life imbalance, and job satisfaction.
Organizational outcomes include positive vs. negative press, cultural change, and staffing
difficulties.
All of these processes are either defined as professional work, collaborative work, or
patient work and are guided by the primary individual at the center of the work system
(Holden et al., 2013). Valdez, Holden, Novak, and Veinot, (2014) used the patient work
system when designing a consumer health informatics application. By understanding the
context, needs, and environment of the patient, they were able to design a system to better
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fit those factors. A physician completing documentation is an example of a professional
work process because while the patient is part of the process, the physician does the
documentation.
The current project utilizes a systems approach to understand the documentation
workflow process so that future initiatives can succeed with sustainable solutions in an
ever-evolving environment. To understand mismatches between tasks such as
documentation, tools such as EMRs, and influences such as time pressures and workload,
healthcare research must address the underlying processes using a systems approach and
the SEIPS 2.0 model lends itself well to this framing. Indeed, several approaches to facilitate
patient flow using quality improvement processes and system approaches have already
been successful (Fernandes, Price, & Christenson, 1997; Holden et al., 2013; Kaplan et al.,
2013). For example, Holden and Mickelson (2013) sought to understand the barriers
present to patients suffering from congestive heart failure and their caregivers. Through
several semi-structured interviews, they gathered information regarding the patient and
caregiver, the tools/technologies used by the patient, the tasks, routines, and activities of
the patient, barriers, difficulties, strategies and resources, and lastly, social and physical
environment. Adapting the original SEIPS work system model developed by Carayon et al.
(2006), Holden and Mickelson (2013) were able to identify and address several challenges
outside of those mentioned by the patients and caregivers, such as workload, information
availability, and how interfaces should be designed based on the needs of the users. These
themes and barriers may be useful not only for congestive heart failure patients and
caregivers, but for other caregivers who may be responsible for disease management in the
elderly.
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CHAPTER 3
THE CURRENT STUDY
The pediatric ED is a highly complex environment with constantly evolving
technology and systems, serving a vulnerable population. Despite the fact that physicians
spend a majority of their time on documentation, little research has examined the role of
documentation in healthcare provider workflow. The aim of this study is to examine the
task of documentation within pediatric emergency department workflow using the SEIPS
2.0 systems model and a quasi-ethnographic approach. By systematically gathering
information regarding documentation within the pediatric ED, documentation may be
better understood, barriers may be identified, and recommendations may be made.
This study consists of two phases. The first phase is a feasibility study meant to
determine when and where pediatric emergency medicine attending physicians document
and how much of the documentation is completed by residents. The second phase is a
mixed-methods ethnographic approach (described below) conducted in the pediatric
emergency department examining documentation in situ. The two phases of this study
intend to answer the following research questions:
1. How does documentation fit within attending physician workflow?
2. When do interruptions occur?
3. Where do interruptions occur?
4. Who is contributing to interruptions?
5. What do EMR data reveal about attending and resident documentation?
6. How do these factors and others fit within the SEIPS 2.0 model?
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This project employs ethnographic methods to investigate documentation workflow
in the pediatric ED. Stemming from the fields of Anthropology, ethnography is the
methodological, systematic study of people and their thoughts and behaviors and affords
both qualitative and quantitative data collection (Fetterman, 1998; Hughes, King, Rodden,
& Andersen, 1994). The ethnographic approach has been long-used in the field of system
design (Hughes et al., 1994). The virtue of ethnography is that it allows a real world setting
to be made visible, through direct involvement of the researcher. This naturalistic method
allows for researchers to view the system through the lens of the individuals in the
environment. While the data presented are often not structured in ways that provide action
or support design recommendations, it is not to say that ethnography is not informative.
For example, an ethnographic workflow analysis of the ED may reveal issues with EMR
usage, however that information may not be utilized easily by EMR designers, and may best
be followed up by more formal standardized testing. However, such analysis may reveal the
frustrations of the providers using the EMR, the systems of support available to them, and
the workarounds they utilize to overcome barriers.
A common misconception is that ethnography begins in the field (Fetterman, 1998).
Ethnography, like any other traditional research method, begins with theory, models,
research design and techniques. For this study, we utilized the SEIPS 2.0 model to guide our
ethnographic approach to understanding documentation workflow in the pediatric ED.
The SEIPS 2.0 model provides a useful framework for developing this study and
understanding the complexities of healthcare environments. The mix of qualitative and
quantitative data collected for this study shines light on the six factors that shape
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performance – person, task, technology, organization, internal environment, and external
environment – and the themes that emerged from their collection.
Phase 1 - Feasibility Survey
To understand the barriers and challenges to the current project, as well as to gain
an understanding of current clinician documentation practices at Children’s Mercy Hospital
(CMH), a feasibility survey was conducted. The survey was administered to the following
clinicians who actively treat (and therefore document) patients independently in the ED:
attending ED physicians, emergency medicine fellows, and advanced nurse practitioners.
Research Setting. Both phase 1 and 2 of this project were conducted at Children’s
Mercy Hospital in Kansas City, Missouri. This 300+ bed teaching hospital provides services
to thousands of children each year, employs a medical staff of over 700 pediatric
specialists, educates 400+ medical students and residents yearly and developed the
nation’s first Pediatric Emergency Medicine Fellowship. More detail on the CMH ED will be
presented in the research setting of Phase 2.
Participants. A sample of 19 attending physicians, three fellows, eight nurse
practitioners and one anonymous contributor completed the survey for a total of 31 participants.
All participants provided informed consent via digital signature in accord with the CMH
Institutional Review Board guidelines.
Materials. The survey was hosted online via CMH’s REDCap (Research Electronic
Data Capture) application and asked participants 11 questions including their current
position, when they document, where they document, the pros and cons of these locations,
and lastly, what percentage of their charts are completed by residents (Appendix A)
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Procedure. Participants completed the survey by following a link that was
distributed through CMH’s ED email listserv. After providing informed consent, and
informing them their responses would be anonymous, participants completed the survey,
which took approximately 10 minutes.
Results. The purpose of this survey was to get an understanding of when, where,
and who completes documentation. Attending physicians reported that residents did a
large portion of their documentation with a mean of 79% and a standard deviation of 19%.
The range was from 0-95%. Figure 2 depicts when and how often attending physicians
tend to document. One attending that reported often documenting in the patient room
stated the following:
If I am seeing [patients] with residents, I will chart in the room when
we both go in together, so that I am not bothering the residents or
asking questions, because I am busy typing, which again allows me to
put in orders and finish most of my charting.
This statement indicates that there are situations in which attending physicians see
patients alone as well as times when they are accompanied by a resident (or fellow).
Attending physicians also split on whether they documented after each single patient or
after several, which may be on a case-by-case scenario, dependent on patient census or
other factors. There was also a split on documenting on patients a day or more after shift,
which reiterates the issues identified in the literature review, with physicians having to
document at a later time.
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Figure 2. When attending physicians tend to document.

As demonstrated in Table 1, none of the providers reported always documenting in
the patient room, and the majority of providers reported “Never” documenting in the
patient room.
Table 2 shows the frequency of documentation in the workroom. Most providers
responded with ‘always’ or ‘often’ charting in the workroom. It should be noted that there
are locations where charting can occur such as on the ED hallway computers, in private
offices, or at home.
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Table 1. Frequency of documentation in the patient room by provider

Attending Physicians

Never
11

Rarely
4

Sometimes
1

Often
3

Always
0

Fellows

3

0

0

0

0

Nurse Practitioners

5

3

0

0

0

Table 2. Frequency of documentation in the workroom by provider

Attending Physicians
Fellows
Nurse Practitioners

Never
0
0
0

Rarely
0
0
0

Sometimes
2
1
0

Often
9
2
2

Always
8
0
6

Data were also gathered regarding the pros and cons of documentation in both
locations. The top three pros/cons for documenting in the patient room are represented in
Table 3, while the top three pros/cons for documenting in the workroom are represented
in Table 4. See Appendix B and Appendix C for entire summary of comments.
Table 3. Pros and Cons for documenting in the patient room
Pros
Faster documentation

Cons
Impersonal/Doesn't build rapport

More efficient

Login issues; time to login to computer
and EMR
Loss of eye-contact

Can consult with patient/family

Table 4. Pros and Cons for documenting in the workroom
Pros
Can concentrate/summarize on clinical
findings
Dedicated Computer continuously logged in

Cons
Interruptions

Does not interfere with patient rapport

Noisy

Distractions
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Discussion. The purpose of the feasibility survey was to better understand when,
where, and who completes documentation to guide the procedure for data collection
during Phase 2 of the project. A total of 31 providers from the CMH ED were surveyed to
determine their self-reported documentation practices. Questions from the survey
addressed who completed documentation as well as when and where documentation
occurred. Participants were also able to subjectively comment on the advantages and
disadvantages of documentation locations.
Attending physicians reported documenting in the workroom as the most frequent
documentation location, but did concede that the environment was noisy and interruptionladen. Very few documented elsewhere on a consistent basis, with reasons relating to
technology and personal interaction.
Initial planning for Phase 2 centered around documentation location, and whether
or not location made a large impact on documentation performance. However, the results
from Phase 1 demonstrated that documentation is largely completed by residents. The
range indicated that individual differences existed not only between documentation
location but also between how much documentation was done by the attending.
Additionally, the comments provided information regarding specific issues that related to
both the workroom and patient room (e.g., interface design).
The results of this study demonstrated the lack of understanding of the
documentation process as a whole, rather than the specific location where it took place. It
became apparent that Phase 2 would need to approach documentation from a perspective
that would encompass a wider variety of contributing factors such as the people involved,
the technology used, and the physical layout of the space. Originally designed as a
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comparative systems analysis between documentation locations, it was decided that Phase
2 would derive from a more exploratory analysis that would examine not only the role of
location but other contributing factors as well.
Phase 2 – Observational Study
Results from Phase 1 of this study indicated differences in documentation work
styles among providers, particularly documentation locations and the perceived
advantages and disadvantages of those locations. To get a better understanding of
documentation workflow as it actually occurs in the field, Phase 2 utilized a mixed methods
ethnographic approach which included observation, time and motion, and participant
comments.
Research Setting. Phase 2 of this project also took place at Children’s Mercy
Hospital but more specifically within the CMH ED located at the main campus. The main
campus hosts a Level I Pediatric Trauma Center and Emergency department. The main
campus ED has around 62,000 patient visits each year (Children’s Mercy Hospital, 2013).
At the time of this study, the ED staff included 35 pediatric emergency medicine
attending physicians, 4 emergency medicine attendings, 9 pediatric emergency medicine
fellows, and 50 advanced practice nurses. ED attending physicians and fellows work in 8hour shifts, which have staggered start times throughout the day. During the busiest parts
of the day, there are between three and four attending physicians and/or fellows on duty.
As a teaching hospital, Children’s Mercy residents in the ED come from surrounding
universities and institutions and have backgrounds in varying specialties including
pediatrics, family medicine, and emergency medicine. On average, 20 residents rotate
through the ED each month.
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Figure 3. The emergency department at the CMH main campus. The red zone is on the far
right of the map, the yellow zone is in the middle, and the green zone is on the left. Patients
were treated in all three zones but documentation occurred primarily in the red workroom.
The ED has 39 private patient rooms, laid out in three different zones (Figure 3).
The red zone (rooms 1-10) contains 10 rooms: 7 trauma/resuscitation rooms and 3 major
medical rooms. Patients typically assigned a higher acuity level at triage occupy the red
zone. The yellow zone (rooms 11-29) contains 19 patient rooms and typically houses
moderate acuity patients. The green zone (rooms 30-39), which is only open from 8 ammidnight, contains 10 patient rooms, generally boards the lowest acuity patients (e.g., ear
infection, cough) and is staffed and served primarily by advanced practice nursing staff.
There are computers throughout the ED, including one in each of the patient rooms
and two in each of the red zone patient rooms. There is one workroom in each of the zones
for resident and attending physicians. The attending physicians primarily work in the red
workroom, however in some cases (e.g., when five attendings are on duty) attending
physicians will work in the yellow workroom until a computer becomes available in the red
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workroom. Residents share both workrooms with the attendings, but are spread equally
between the red zone and yellow zones.
The nurses work in station bays surrounding the physician workrooms, and serve as
the “face” of the ED; a buffer between the patients and the physician workrooms. Each of
the 10 rooms located in the red zone are equipped with cameras to record Level I and Level
II traumas as well as keep staff abreast of the situation via live-feed monitors in the
workrooms.
This project focuses mainly on the providers, however it is important to also
understand the patient flow through the ED. In 2015, CMH physician Dr. Ray Chan,
conducted a hierarchical task analysis of the patient flow within the CMH ED. The
hierarchical task analysis revealed the complexity of patient flow, as well as the action
points, and physician interactions (Appendix J). Patient flow is best understood by starting
with the arrival of the patient. A patient arrives at the ED in one of several ways that may
include private vehicle, ambulance, or air transport. After being assessed, the patient is
assigned an acuity level dictated by the Emergency Severity Index (Gilboy, Tanabe, Travers,
& Rosenau, 2011). This index uses an algorithm based on several key decision points which
are answered by four key questions: 1) Does this patient require immediate life-saving
intervention? 2) Is this a patient who shouldn’t wait? 3) How many resources will this
patient need? 4) What are the patient’s vital signs? Each of these four questions are
answered with a series of detailed sub-questions. After completing the algorithm, patients
are assigned to one of five categories: red, orange, yellow, green, blue. Red is the highest
acuity and the acuity assigned to patients who are clinically unstable, need immediate
attention, and will require substantial resources. Orange is the second highest acuity, with
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patients who need to be seen relatively quickly, and whose clinical findings pose a high-risk
or potentially high-risk situation. Examples of orange acuity patients include those in
moderate respiratory distress, infants younger than 28 days old with a fever, or seizure
activity. Yellow acuity patients do not need the same immediate treatment as orange or
red, but do require at least more than one resource such as an X-ray and a stitches. Green
acuity patients typically only require one resource, such as an x-ray to rule out fracture or a
lab test to rule out a urinary tract infection. Blue acuity is the lowest acuity and does not
require any resources outside of initial assessment. Patients in this category may come in
for minor care such as abrasions, ear aches, or cold symptoms. Table 5, adapted from
Gilboy, Tanabe, Travers, and Rosenau (2011) gives examples of pediatric trauma and their
corresponding acuity levels:
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Table 5 . Examples of pediatric trauma and acuity levels (Gilboy et al., 2011).
Patient Presentation

Resources

Acuity
Rating
Red

Rationale

EMS arrives with a 7-year-old male who
was hit by a car. Child is somnolent,
appears pale, non-labored respirations.

Life-saving
intervention, no
need to assess for
number of
resources

14-year-old female is brought in by EMS
after diving into the pool and hitter her
head. She is awake, alert, and moving all
extremities. She is currently immobilized
on a backboard with C-collar in place. VS:
BP 118/72, HR 76, RR 14.
14-year-old male brought in by EMS who
was tackled while playing football. He has
an obvious deformity to his right lower
leg. He has +2 pedal pulses and his toes are
warm and dry. He is able to wiggle his
toes. No head/neck injuries reported. VS:
118/78 HR 88, RR18, T 98.2°F, Pain 6/10
12-year-old female brought into the ED by
mother. Claims she cut her thumb while
washing dishes. She has a 2 cm superficial
laceration to her right thumb. VS: BP
110/70, HR 72, RR 14, T 98.0°F

High risk injury, no
need to assess for
number of
resources

Orange

High risk injury due
to the mechanism

More than one
resource

Yellow

Fracture will need
reduction. He will
need x rays, labs, IV
antibiotics and pain
medication

One Resource

Green

Will require suturing

“I think my son has swimmer’s ear. He
spend half the day in the pool with his
friends, so I am not surprised,” the mother
of a 10-year-old boy tells you. The child
has no complaints except painful itchy
ears. VS: BP 100/68, HR 88, RR 18, T 97°F

No resources

Blue

Post exam patient
will be sent home
with instructions and
prescription if
indicated

Life threatening
injury

Once patient acuity is assigned, the charge nurse at the time (aided by a care
assistant) places the patient into one of the 36 ED patient rooms. If the ED is full and there
are no beds available, patients must wait. Patients are assigned to rooms using a
combination of acuity and wait time. As discussed previously, patient rooms are organized
in zones. The red zone has the most resources (e.g. trauma rooms, proximity to X-ray and
CT), therefore patients with higher acuity (all red acuity patients, and some orange) will
room there. The yellow zone has substantially more patient rooms than the red zone, so a
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majority of patients are assigned to this zone. It is worth noting however that patients are
often assigned to rooms based on other factors such as census or time of day. For example,
on a slow evening the ED may only have 4 patients between the hours of 4am and 6am. For
the sake of proximity to the red zone workroom, the patients may be assigned to rooms 8
and 10 in the red zone, and rooms 17 and 19 in the yellow zone (see Figure 3). These
patients are not all assigned to the trauma rooms located in the red zone closest to the
physician red zone workroom because at least one to two rooms are always reserved and
remain open for emergent traumas and resuscitations that may arrive.
Care assistants escort patients to the room where they are assessed by the nursing
staff assigned to their room. This approach, called geographic zoning, means that nurses
are assigned to patients based on their location (e.g. rooms 1-4) rather than assigned
patients in the order they present to the ED (Institute of Medicine Committee on the Future
of Emergency Care in the United States Health System, 2007). The ED physicians at CMH
however do not follow this approach and are assigned patients in all zones by acuity and
time of presentation.
After the nurse assesses the patient, their information sheet (partially printed,
partially handwritten) is attached to a clipboard and placed on a counter ledge in the red
zone workroom. Patients that have been assigned an orange acuity level will be verbally
announced (e.g. “Have an orange, difficult breather”) to the workroom at time of clipboard
placement. This signifies that they should be seen as soon as possible. Otherwise, the
clipboards pile up in order of ED admittance. From this point, the patient clipboard is
typically picked up by a resident, however an attending physician may also pick up a
patient clipboard and see the patient alone, or pick up the clipboard and pick a resident of
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their choosing to see this patient with them. The clipboard pickup signifies “ownership” of
the patient, however the ED also uses an online tracking board (Figure 4) where
physicians, residents, and nurses electronically sign up for their patients. Complete
tracking boards are available on each of the desktops within the ED, however tracking
boards are also viewable throughout the ED hallways, but with identifying patient
information removed.

Figure 4. CMH ED Tracking Board interface. The highlighted elements of the interface are
1) patient’s name, 2) chief complaint, 3) room number color coded by zone, 4) resident
physician, 5) attending physician.
On the tracking board, patient information is listed in rows, while columns denote
different aspects of care. For example in Figure 4, the patient Anne ZZpmtest is listed under
the column name and highlighted orange for her acuity (Element 1). Immediately to the
right (Element 2) is her chief complaint. Element 3 on the far left column lists which zone
she is in (highlighted red for red zone) and room number, in this case, room nine. The items
described so far would have been entered into the system by the nursing staff. In the case
where a resident sees the patient first, they will assign themselves to the patient (element
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5), he/she will assess the patient and formulate a plan before speaking with an attending
physician.
In a process called “checkout”, the resident selects an attending, provides them with
the details of the patient assessment, gives their clinical diagnosis and treatment plan (if
applicable). The attending selected may be the first available, the only available, the closest
in proximity, the least busy, or may even ask residents if they have patients to be checked
out. The attending then signs up for the patient electronically (element 4). During checkout,
the attending asks questions where necessary, agrees or disagrees with the resident, and
then sees the patient either with or without the resident. Every patient seen by a resident
must be assessed by a supervising attending physician. Following the initial assessment,
the patient undergoes diagnostic testing and/or treatment, if applicable, wherein the
attending physician decides whether the patient can be released to go home, must stay
longer in the ED to become more clinically stable, or is admitted in to the hospital.
As demonstrated, patient flow through the CMH ED is a complex process with many
interconnected stages. While this overview does not take into consideration every possible
aspect of patient flow, it does give a general idea of how the system operates. There are a
number of factors that vary the environment which will be outlined and discussed below.
Participants
Physicians. Primary participants were 11 pediatric emergency medicine physicians
(7 females, 4 males) from Children’s Mercy Hospital (CMH) in Kansas City, MO. The average
age of participants was 43.45 years (age range: 33-55 years, SD = 8.00 years). All 11
primary participants were senior attending physicians and the mean experience in this role
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at CMH was 10.23 years (range: 6 months – 23 years, SD = 7.32 years). Each participant
provided signed consent in accord with the Children’s Mercy Institutional Review Board.
Patients. Secondary participants were the patients seen by the attending physicians.
While they are not the focus of the main research questions, data were still gathered from
this population. During Phase 2, a total of 288 patients were seen. The mean number of
patients seen per shift was 13 (range: 5 – 21 patients, SD = 3.59). As illustrated by Figure 9,
most of the patients seen were orange acuity (161 patients), followed by green (80), yellow
(29), Blue (9), and Red (8).
Materials. All observations were completed by the first author, who has several
years of experience doing time and motion studies in hospital environments. Observation
data were collected using time-stamped paper collection sheet (Appendix I). Timestamps
were recorded using a digital LCD clock attached to the researcher’s clipboard. Information
sheets (Appendix H) were given to patients at the patient’s or patient’s family’s request.
Data from the EMR system were gathered by analysts at CMH using the Lights On
Network by Cerner Corporation. The Lights On Network is an analytical web-based
platform that gathers EMR users’ activity in near real time and provides quantitative
metrics.
Procedure. Participants were recruited by the Chief Medical Information Officer
(and emergency department attending physician), through an email listserv at CMH. During
recruitment, participants agreed to be observed for a minimum of one shift and a maximum
of three. After all of the participants volunteered, their schedules were then explored to
determine observation times. At CMH, ED physicians work eight hour shifts and are
required to work 12 shifts in a month to be considered full time. There are exceptions to
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the 12 shift rule, such as part-time work, or days spent working in other clinics or
departments (e.g., telemedicine). Data were collected over a two-month span during
December, 2015 and January, 2016. It should be noted that the observations did not occur
during peak community flu or respiratory syncytial virus season, which can affect patient
census and workload. Participants were emailed ahead of time with a copy of the consent
form and an indication of which of their shifts would be observed.
In total, 23 eight-hour shifts were observed as detailed in Table 6 (M = 7 hours, 32
minutes, SD = 52 minutes). Eight participants were observed for two shifts, one participant
was observed for three shifts, one participant was followed for two shifts and 75% of a
third shift, and one participant was followed for one shift.

Table 6. Observed participant shifts
7a-3p
Monday
Tuesday
Wednesday
Thursday
Friday

1

Saturday
Sunday

1

8a-4p

9a-5p

4p-12a

5p-1a

2

10p-6a

11p-7a

2
3

2

1

2

1
1
1

1*
1

1

1

1
1

*One participant was not observed the entire duration of the shift (5pm-11pm).

On the day of their selected shift, participants signed the consent form and filled out
the initial demographic questionnaire (Appendix D). Participants were then instructed to
proceed with their shift as normal, while the observer continuously shadowed them for the
duration of the shift. Time of observation began when the physician arrived to the
workroom and received patients from the attending physician whose shift was ending.
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Time of observation ended when the physician being observed handed off their patients to
the incoming physician. During the observation, other physicians, nurses, staff, and patients
were informed that the doctor’s workflow was the subject of analysis. While participants
were instructed to proceed with their shift as they normally would, they were not
discouraged from interacting with the observer and resulting qualitative observations
were also recorded on the data collection sheet.
Because the observer would be shadowing them in the patient rooms as well,
participants were given several options on introducing the researcher, such as “This is
Sarah, she’s a researcher observing my workflow today, is it alright if she’s in the room
with us today?” Participants were also instructed that the observer could wait outside the
patient room if they felt it was in the patient’s best interest. In the instance of Level I or
Level II Traumas and certain procedures, the observer would wait outside of the patient
room. Level I and II traumas are activated by attending physicians. Once activated, traumas
are handled in-room by a trauma team, which includes nurses, a pharmacist, respiratory
therapists, physicians, and social workers.
Throughout the shift, the observer recorded timestamps on the data collection sheet
in hours and minutes (e.g. 7:30 pm) each time the physician entered one of the two
physician workrooms or a patient room(Appendix I). The observer also noted whether or
not the physician documented in that location, and whether or not an interruption
occurred, including whether the interruption occurred during the task of documentation. In
this study, interruptions were defined using Brixey et al.’s (2007) criteria: 1) a human
experience (i.e. it is a person being interrupted and not a machine), 2) an intrusion of a
secondary, unplanned, and unexpected task, 3) a discontinuity in task performance, 4)
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externally or internally initiated, and 5) situated within a context. Interruptions were
gathered regardless of location (e.g. patient rooms, workrooms, hallways). Interruptions
were further categorized by their sources (Table 7).
Table 7. Interruption Sources
Interruption Source
ED Attending Physician
Resident
Fellow
Nurse
Telephone
Transport Phone
Patient
Patient’s Family
Study Observer
Other

Example of Interruptions
Deferring resident checkout, patient case discussion
Patient checkouts, questions regarding patient plan or
treatment
Assistance with diagnostic dilemmas,
Informing physicians of high acuity patients, notifying
physicians of special social information that might not be in
the EMR
Returned pages from specialists, administrative calls
Physician from outside hospital/institution transferring
patients
Discussion of chief complaint, questions regarding treatment
Clarification of patient information, questions regarding
patient care
Clarification of observations, questions regarding processes
Interruptions by other specialists or staff members (e.g.
surgeons, respiratory therapists, administrators)

At the end of their shift, participants were given a survey asking them to rate the
busy-ness of their day on a scale from 1 (Slow day) to 7 (Busy Day), their satisfaction with
their documentation and the documentation of their residents on a scale of 1 (Very
Dissatisfied) to 7 (Very Satisfied), and to estimate the amount of documentation remaining
for them and their residents on a scale of 1 (None at all) to 7 (Substantial Amount).
Participants were also given two NASA-TLX workload measures (Appendix F and Appendix
G) one specific to the task of documentation (e.g., “How mentally demanding was
documentation during this shift?”) and one for the overall shift itself (e.g., “How mentally
demanding was this shift?”).
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At the completion of all shifts, analysts from CMH pulled data from the EMR specific
to each shift that was observed, including the patients seen that day, their acuity, room
number, length of stay (LOS), and the length of their progress note (number of characters)
as filled out by the physicians. All identifying patient information was anonymized to
preserve confidentiality. Progress note data were also pulled, including which attending
physicians, residents, and/or fellows were assigned to the note, the actions they performed
(e.g. modify, sign), the timestamp of that action, and whether the action had been
completed or canceled. The names of fellows and residents were also kept confidential and
given subject IDs by the hospital analysts.
Results. The results for this study is presented in two sections. The first section
begins with an overall view of documentation satisfaction followed by answering the
specific research questions using the data gathered from observations, the surveys, and the
EMR. The second section, which will be presented in the general discussion, addresses how
these factors and others fit within the SEIPS 2.0 model. As discussed previously, this project
utilized a mixed-methods ethnographic approach to answer the following research
questions:
1. How does documentation fit within attending physician workflow?
2. When do interruptions occur?
3. Where do interruptions occur?
4. Who is contributing to interruptions?
5. What do EMR data reveal about attending and resident documentation?
6. How do these factors and others fit within the SEIPS 2.0 model?
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These questions cannot be answered using one single data point or statistical
analyses but rather a combination of data gathered from observations, surveys, comments
and thematic analyses. Table 8 depicts the different methods and the subsequent data
gathered for this study which will be used to answer the research questions accordingly.
Table 8. Method of collection and data gathered
Observation Data
Interruptions:
• Frequency
• Source
• During
Documentation?

Demographic
Survey Data
Demographics:
• Age
• Gender
• Years of
experience

Post-shift Survey
Data
Subjective rating of
shift busyness

Timestamps of
workroom and patient
room entry/exit
Length of time spent in
rooms

Satisfaction with
current
documentation
Documentation
location preference

Satisfaction with shift
documentation

Length of Progress
Notes

Artifact usage (yes/no)

Estimate of time to
complete single
patient
documentation

Satisfaction with
resident shift
documentation
Amount of
documentation left to
complete

List of personnel
contributing to
progress notes
Note Actions (e.g.
editing, signing)

Amount of
documentation left for
residents to complete
NASA-TLX Workload
Ratings of shift and
documentation*

Timestamps of note
actions

Qualitative comments
from physicians
Field Notes

EMR Data
Patient data:
• Acuity
• Length of Stay in
the ED
• Room Number

Time to complete
notes

*The NASA-TLX workload measure was gathered however no analyses were run due to small sample size
and lack of comparative groups (see Appendices K and L for scores)

Satisfaction with documentation. One of the major outcomes measured for this
study was satisfaction with current documentation practices and satisfaction with
documentation after shift completion. When asked about satisfaction with their current
documentation practices (1 = dissatisfied, 5 = satisfied), attending physicians reported a
mean satisfaction level of 2.91 (range = 1-5; SD = 1.38), with both a mode and median of 2.
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There was no significant correlation between experience and satisfaction (r(9) = .27, p =
.42). Table 9 reports their satisfaction scores.

Table 9. Satisfaction with current documentation
Satisfaction Level
1 (Dissatisfied)
2 (Somewhat Dissatisfied)
3 (Neither Satisfied nor Dissatisfied)
4 (Somewhat Satisfied)
5 (Satisfied

Attending Physicians
1
5
1
2
2

Satisfaction data along with busyness of day and estimates of documentation were
also gathered at the completion of each shift using 7-point Likert scales (Table 10; Appendix
E). To better understand the relationships between subjective ratings of attending vs.
resident documentation completeness, attending vs. resident satisfaction, and the busyness
of the day, several Pearson product-moment correlations were performed (Table 11). The
results revealed that eight of the 10 correlations were statistically significant. There were
significant positive correlations between the busyness of the day and the amount of
documentation left to complete (r(20) = .44, p < .05) and the amount of documentation
their residents had left to complete (r(20) = .50, p < .05). Attending physicians’ satisfaction
with documentation was positively correlated with their satisfaction with their residents’
documentation (r(20) = .64, p < .01) but negatively correlated with the amount of
documentation they had left to do (r(20) = -.77, p < .001) and the amount of documentation
their residents had left to do (r(20) = -.52, p < .05). Satisfaction with resident
documentation was negatively correlated with the amount of documentation they had left
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to do (r(20) = -.72, p < .001) and the amount of documentation the residents had left to do
(r(20) = -.72, p < .001). The amount of documentation attending physicians had left to do
was positively correlated with the amount of documentation their residents had left to do
(r(20) = .66, p < .001).

Table 10. The average scores for each of the post-shift ratings regarding busyness of day,
documentation satisfaction and subjective completeness.
Rating

Mean (SD)

On a scale of 1 to 7, 1 being a slow day, and 7 being a
busy day, how would you rate today’s shift?

3.14 (1.64)

How satisfied are you with the state of your
documentation on the patients you had today?

4.86 (1.86)

How satisfied are you with the state of your residents’
documentation on the patients you had today?

4.81 (1..44)

How much documentation on your patients do you have
left to do?

3.27 (1.80)

How much documentation on your patients do your
residents have left to do?

3.29 (1.59)
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Table 11. Correlation table using data from the post-shift survey regarding busyness of day,
satisfaction with attending and documentation, and subjective estimate of documentation
left to complete.
Rating
of Day
(SlowBusy)

Satisfaction
with
documentation

Satisfaction
with resident
documentation

Subjective
estimation of
documentatio
n left

Rating of Day
(Slow-Busy)

1.0

Satisfaction with
documentation
Satisfaction with
resident
documentation
Amount of
documentation
left
Amount of
resident
documentation
left

-.42

1.0

-.24

.63**

1.0

.44*

-.77**

-.72*

1.0

.50*

-.52*

-.72**

.66**

Subjective
estimation
of resident
document
ation left

1.0

*Correlation is significant at the .05 level, **Correlation is significant at the .01 level

Overall these data suggest that the more satisfied they were with their own
documentation, the more satisfied they were with their residents’ documentation. The
busier the day, the more documentation both the attending physician and the residents had
left to do at the end of their shift. Lastly, the larger the amount of documentation they and
their residents had left at the end of the day, the less satisfied they were with their own
documentation as well as their residents.
How does documentation fit within physician workflow? The leading research
question reflects the main purpose of this project, to understand the role of documentation
within attending physician workflow in a pediatric ED. More specifically, this question
attempts to address where, when, and how attending physicians document. While some
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aspects of documentation remained static (e.g., all providers documented through the same
EMR system), others were more dynamic and during observation, different documentation
styles and strategies emerged from the attending physicians.
Location. Prior to observation, attending physicians were asked about where they
preferred to document (in the workroom, patient room, work office, or home). Physicians
unanimously reported liking to document in the ED workroom, however several stated
they also liked to document in other locations as well. Table 12 depicts attending
physicians’ documentation location preferences.

Table 12. Documentation Location Preferences. Participants selected one or more locations
where they prefer to document. All physicians indicated that they like to document in the
workroom.
Documentation Location Preferences
Workroom
Home
Patient Room
Office

Attending Physicians
11
4
2
1

Observations revealed that all 11 physicians did indeed document in the workroom
during their shift, however there were exceptions. Two physicians also documented in the
patient room with the patient, taking notes while the patient or patient’s family relayed
information regarding history, physical, chief complaint, etc. One other physician only
documented in the patient room during two trauma cases, but otherwise documented in
the workroom. When asked why physicians do not document in the patient room, examples
given were “lack of eye contact” and “people don’t like to wait for the computers to load”.
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One physician stated they documented in the patient room because “I can see the patient
by myself, document and discharge all in one place”. In a discussion between two attending
physicians, one complained that “I always document at home” while the other said he
preferred documenting at home where he can better utilize the macros he had made
specific to documentation.
Multitasking. Another documentation strategy was multitasking during resident
checkout. During checkout residents relay patient information to the attending regarding
history and physical, chief complaint, plan, and treatment. Six of the 11 attending
physicians multitasked during the checkout and type while the resident relayed the
information. These physicians identified themselves as “typers” and residents seemed to
have experience with this form of multitasking, often approaching an attending at checkout
and asking “Are you a typer?”
For typers, when the resident would start the checkout, the attending would
typically ask, “Have you closed the note?” The current EMR system in place does not allow
for a patient note to be open on more than one computer at the same time. Thus, if the
resident had a note open on his/her computer, the attending physician could not access the
note. Quite frequently, if a resident had their note open, the attending would ask them to
close it before continuing the checkout. Therefore residents would have to get up from the
checkout to go to their computer to close the note out. The other five attending physicians
who were not “typers” would face the resident in their chair, and have a face-to-face
conversation regarding the patient before beginning the documentation process.
Dictation. Dictation was another strategy utilized by attendings to complete
documentation. All of the computers in the workrooms come equipped with dictation
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software installed. At the beginning of the study, physicians who documented carried their
own dictation device with them, however during the middle of the study, support staff
equipped all of the computers with devices so that physicians would not have to bring their
own. Two of the attending physicians used the microphone to dictate their notes. However,
one of the physicians was only able to dictate for one shift and not the other because the
software would not load. One attending physician stated, “When I’m dictating, people
interrupt me less because I’m talking”.
Seeing patients without a resident. Five of the 11 attending physicians saw
patients without a resident. Two of those attending physicians also coupled this with the
strategy of documenting in the room with the patient as well. When asked if they see
patients without a resident for a faster turnaround, they replied “Ideally yes, but [the
patients are] all a hot mess. Sometimes you want to take the complex [patients] too though
because if a resident sees them, they have to talk to me repeatedly, which can also take
longer.” Another attending physician stated that they would see patients on their own
when necessary, such as in one observed case, when a significant number of clipboards had
begun piling up indicating that multiple patients were waiting to be seen.
When and where do interruptions occur and by who?
The ED has long been identified as “interrupt-driven” and several studies have
shown that interruptions occur more often during documentation than any other task in
the ED. Consistent with those observations, interruptions played an important role in the
documentation workflow of the attending physicians.
Number of Interruptions. Across the 23 observed shifts, a total of 923 interruptions
were observed and recorded. Interruptions during documentation were specifically
recorded and occurred for 97 of those interruptions; 11% of all interruptions occurred
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during documentation. An average of 35 interruptions occurred per shift (M=35.35, SD =
19.11), however there was a fairly large spread between the shifts (range = 9 - 72). On
average, physicians were interrupted 4.83 times per hour (SD = 2.79) during the
observation period.
Interruptions by source. Figure 5 depicts the average number of interruptions per
shift by source. A one-way ANOVA indicated statistically significant differences between
sources, F(9, 220) = 41.05, p < .001. Post-hoc analysis using the Scheffé post-hoc criterion
for significance indicated that the average number of interruptions by residents (M = 18.65,
SD = 10.64) was significantly higher than all other sources. The average interruptions by
nurses (M = 6.04, SD = 3.61) was also significantly higher than all other sources except for
residents, attending physicians (M = 4.74, SD = 4.74), and other sources (M = 4.13, SD =
3.36). The attending physicians also interrupted significantly more often than both the
observer (M = .09, SD = .42) and patients (M = .04, SD = .21).
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Figure 5. Average number of interruptions per shift by source. Residents interrupted significantly
more often than any other source, followed by nurses who interrupted more often than any other
source except for residents and attendings. Attendings interrupted more often than patients and
the observer.
Interruptions by location. Time spent in each location and the locations where
interruptions occurred were both observed and recorded (Figure 6). A paired-samples ttest revealed that significantly more time was spent in the workroom (M = 15.94 minutes
SD = 17.49) than in patient rooms (M = 5.67, SD = 6.31), t(439) = 12.77 p < .01.
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Figure 6. Average amount of time spent in the workroom and in the patient rooms per
room visit. Attending physicians spent significantly more time in the workroom than in the
patient room.
In total, 811 of the 923 interruptions occurred in the workroom, while 112 occurred
in the patient rooms. Adjusting for time spent in each location across the 23 shifts, the
interruption rate per location was 8.52 interruptions per hour in the workroom, and 3.50
interruptions per hour in the patient room. A paired-samples t-test revealed that
significantly more interruptions occurred per hour in the workroom (M = 8.52 minutes SD
= 5.43) than in patient rooms (M = 3.50, SD = 6.08), t(22) = 6.73 p < .01. While interruptions
occurred less frequently in the patient rooms than in the workrooms, it is important to
understand how some of that time was spent in the patient room. For example, some of the
longest times spent in the patient room were for procedures (e.g. sedation) where neither
the patient or the patient’s family would be capable of interrupting the physician. In the
case of the highest acuity trauma patients, the physician spent more time in the patient
room but the observer did not, potentially missing a large number of interruptions.
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What do EMR data reveal about attending and resident documentation?
CMH is a teaching hospital, therefore a majority of patients are seen by both a
resident and an attending physician. The primary population of this project was attending
physicians, however when seeing patients together, documentation becomes a shared task
between both resident and attending physicians. EMR data recorded four possible provider
actions within documentation: perform, modify, verify, and sign. Perform is the action of
opening up and beginning the progress note for the very first time, modify is editing, verify
and sign are parallel processes wherein providers first verify the information, then sign the
progress note. Resident documentation is not sent to attending physicians for verification
and signature until the resident has verified and signed the progress note themselves. For
example, a resident can open a note multiple times to modify, but it won’t be sent to the
attending physician until they have actually provided verification and their signature.
For the documentation of the 288 patients seen during the study, there were a total
of 2,741 note actions with attending physicians completing 1,024 and residents completing
1,717. As depicted in Figure 7, while documentation is a shared task, resident physicians
are doing more of the work within the EMR, which was alluded to in the Phase 1 survey.
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Figure 7. Number and type of note actions by provider. Residents perform a majority of
documentation in the EMR, consistent with the results of Phase 1.
The EMR data also provided the length of time it took to complete documentation,
operationalized as the difference in time between the initial opening of the document to the
final signature by the attending physician. As depicted in Figure 8, the majority of
documentation was completed within 24 hours, which coincides with the length of time
attending physicians estimated it took them to complete documentation (Table 13; taken
from the initial demographic survey). The data is positively skewed with the range of time
for completed documentation being as fast as three minutes to as long as 21 days. The
median length of time to complete documentation was five hours and 15 minutes.
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Figure 8. Time to complete documentation. The majority of patient documentation was
completed within 24 hours.

Table 13.Estimated time to complete documentation on a single patient. A majority of
physicians estimated documentation was finished within 24 hours
Estimated time to complete documentation
Before the shift is over
Immediately after the shift is over
Within 24 hours
Within 3 days
Within 7 days

Attending physicians
3
1
6
1

The length of the progress note in characters was also gathered from the EMR. A
Pearson product-moment correlation revealed a significant positive correlation between
length of documentation and patient acuity r(286) = .40, p < .001. There was also a
significant positive correlation for patient acuity and length of stay in the ED,
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operationalized as the time the patient was assigned to an ED room to the time of discharge
or admit orders, r(286) = .17, p < .01. Two qualitative observations give context for this
smaller correlation. First, the goal of the ED is to stabilize patients before admission or
discharge. For the highest acuity patients, admission is likely, so time spent in the ED is
relatively short while an inpatient bed is secured (e.g. ICU). On the other hand, a lower or
middle-of-the-road acuity asthma patient may come in and need to be observed while
undergoing breathing treatments for several hours. Both of these factors would lessen the
correlation of patient acuity and length of stay in the ED.
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CHAPTER 4
GENERAL DISCUSSION
This project was built on the understanding that emergency departments are
complex, information-rich environments where providers are completing a large number
of tasks under extreme time pressures. Documentation has been found to be one of the
most time-consuming tasks for physicians (Poissant et al., 2005) . Despite this, there is a
poor understanding of the role of documentation within attending physician workflow.
Phase 1 of this project utilized a survey to assess who was responsible for documentation
and when and where it was conducted. In Phase 2 of this project, eleven emergency
department attending physicians were observed across 23 shifts in the CMH main campus
ED. Data were collected using a mixed methods ethnographic approach utilizing
observation, surveys, and EMR data. The following sections will address how each of the
findings correspond to the SEIPS 2.0 model, incorporating the initial six research questions,
as well recommendations for the hospital, providers of healthcare services, and
researchers.
How do the findings fit into the SEIPS 2.0 model?
The pediatric ED in particular faces unique challenges caring for a vulnerable
population in a vulnerable setting. In healthcare, the rise of health information technology
has brought new changes and challenges to patient care. Adoption and implementation of
technologies such as the EMR have not always been seamlessly integrated into physician
workflow (Jones et al., 2014). Health information technology is too often designed from a
techno-centric mindset, designed to fulfill expectations and functionality. This approach
fails to recognize the influence of everyday real-world settings, which are guided by
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complex and collaborative relationships between people completing tasks, the tools they
use, and the organizations that influence behavior (Baxter & Sommerville, 2011).
Sociotechnical models recognize that work systems are guided by complex relationships
between many interdependent components.
The purpose of this project was to gain a better understanding of documentation in
a pediatric emergency department using the sociotechnical framework of the SEIPS 2.0
model. Using the SEIPS 2.0 model as a guide we identified which factors we believed to be
most influential on the process of documentation. The organization of the following
sections reflects the SEIPS 2.0 model structure of work system, processes, and outcomes.
Work System. The work system is composed of six components that influence the
process of documentation: person factors, task factors, technology and tools factors,
organization factors, internal factors and external factors. It is important to recognize in
this systems approach, the factors are interdependent, and can interact with each other at
any given time.
Person Factors. The person factor of the SEIPS model simultaneously describes
both patients and providers; in this case the providers were the attending physicians and
residents. There were four major personal preference factors that influenced the process of
documentation.
The first personal preference factor was for locations. All physicians documented in
the workroom, however some physicians documented in the patient room, while others
reported documenting at home. The change in location influences a number of other
contributing factors. When in the patient room, physicians are less likely to be interrupted
compared to the workroom. However, they also lack the resources available to them in the
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workroom such as other physicians for consultation and input technologies such as
dictation microphones.
The second preference factor were the personal strategies for the actual input
method of documentation. Some physicians chose to dictate their notes into a microphone,
while a majority of providers typed them into the EMR. All physicians were given access to
microphones.
The third documentation preference was a multitasking method wherein physicians
would type the notes out while residents verbally checked out patients. Those who choose
not to multitask instead conversed with the resident face-to-face and then documented
afterwards.
The fourth major personal preference factor observed was how responsibility for
patients was distributed. Five of the attendings saw patients on their own, without the
assistance of a resident. This method interacted with the location strategy, with two
attendings seeing patients on their own and completing documentation in the patient
room. There were other physicians who treated patients on their own but chose to
document in the workroom. Some implications of the choice to treat patients without a
resident were that the entirety of that patient’s document was the responsibility of the
attending physician alone.
This hospital was a teaching hospital, therefore residents were involved throughout
the patient care process, including documentation. This study revealed that residents
completed more tasks than physicians within the EMR. Attending physician satisfaction
with documentation was also influenced by residents.
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Considering patient factors, there was a variable number of patients seen per shift
throughout the observation period with a range between 5 and 21. The acuity of the
patients seen was normally distributed (Figure 9). In terms of time spent in the emergency
department, the higher acuity the patient, the longer their stay in the ED before being
admitted or discharged. However, the higher the acuity, the longer the documentation
process.

Figure 9. Total number of patients seen by acuity. A majority of patients seen in the ED
were yellow patients, followed by green, orange, blue and red.

Task Factors. Task factors describe the complexity, difficulty, variety, and sequence
of how responsibilities are carried out in the work system (Holden et al., 2013). For this
project, the task was documentation. However, it is important to keep in mind that the task
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of documentation falls into the larger work process of patient care. Task factors that
influenced documentation included the complexity of patient care. In this case, the higher
acuity patients resulted in longer progress notes for providers to complete. Another task
factor to consider was the completion of documentation within the EMR itself. Revealed in
Phase 1 and confirmed in Phase 2, residents performed more documentation actions within
the EMR. In terms of time to complete documentation, the majority of patient
documentation was completed within 24 hours, suggesting that physicians have a
reasonable amount of time to complete this task.
Technology and Tools Factors. Technology and tools describes the tools used to
complete tasks within the system of patient care. Since the goal of this project was to focus
on documentation, the technology and tools factors revolved around technology usage for
documentation. Data gathered surrounding the tools/technology aspect of documentation
were primarily qualitative observations (e.g. how long and how often technology was
inaccessible) and included the functionality, accessibility and usability of the EMR software
and hardware for documentation input.
In terms of the EMR software, there were multiple times when progress notes
“locked up” and neither attendings nor residents were able to access notes. Such EMR
downtime was observed three times during data collection in Phase 2. However, in all cases
CMH’s provider support resolved the note lockup issue almost immediately. During one
shift the EMR began an update for a period of 25 minutes starting at 12:15am. While
system updates cannot be avoided, the ED is unique compared to other departments in that
it is always open and residents unfamiliar with paper protocols struggled during this time.
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Several attending physicians had issues with some of the functionality of the EMR.
There were two specific recurring cases observed. The first was that progress notes could
only be opened by one user at a time, so if an attending wanted to document but the note
was open on a residents’ computer, they could not access, edit, or sign the note. This
resulted in either the physician tracking down the resident to close their note, or
attempting to perform the documentation later. This also combined with the layout of the
ED, sometimes residents were located in other workrooms, where attendings had to locate
them. The residents cycle through the ED on a monthly basis, so there were other times
when attendings did not recognize residents by the name on the tracking board and
interrupted the workflow of others to ask if they knew which resident was which.
The second interface issue was the lack of a complete list of patients that had been
seen and needed documentation. The EMR is equipped with a “Completion Chart” screen
containing a list of patients seen by that provider. However, notes that were started by
residents will not populate the attending completion chart list. There were several
instances where the chart completion chart was “empty” but there were simply charts that
hadn’t been forwarded to them.
Organization Factors. In the SEIPS 2.0 model, organization refers broadly to the
structure behind work systems and can include the culture of the physicians as well as the
structure put in place by management such as resource availability, shift scheduling,
incentives, pay structure, training, and policies (Holden et al., 2013). There were two main
organizational factors that seemed to influence the work system. The first was the culture
of the ED attending physicians group. Overall the group was a self-described “family”. They
shared workload when burden increased and offered help at a moment’s notice. For
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example, when one physician was treating a Level I trauma, another attending physician
offered to take the transport phone (which cannot be left unanswered). The physicians
were more than willing to converse with the observer throughout the shifts, offering
information and anecdotes. There was also a shared respect for learning. This was
exemplified with their interactions with residents. Attendings spoke respectfully and
openly with residents regarding patient care. During checkout, residents were encouraged
to speak up and to walk through their diagnosis and plans with the attending. Attending
physicians also valued personal education. During one of the slower days an attending set
up one of the empty trauma rooms for providers to practice intubation. Physicians also
discussed their current research with both each other and the observer. They also treated
the observer with respect and kindness, offering advice for sick children.
The second organizational factor was pay structure. Documentation is paid on a
performance-based structure (10% of their salary) that is dependent upon all of the ED
attending physicians completing their documentation within seven days of seeing a patient.
If someone is not able to complete documentation within that timeframe, the attending
physicians, as a group, do not receive 10% of their salary. This policy had only been
implemented for the last 10 months, so downstream effects have yet to be fully realized.
None of the providers mentioned issues with the policy, but there was no data collected on
whether or not salaries had been paid for the previous quarters.
Internal environment. Internal environment refers to the physical environment of
work system. This includes the physical layout of the work environment and the
interruptions in those environments. Overall, physicians spent more time in the workroom
than in the patient room and accounting for time, were interrupted more often in the
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workroom than in the patient room. However, within the context of the tasks, this is not
surprising. The physical structure of the workrooms is set up in such a way that attendings
are facing a wall. This is a teaching hospital, so residents must check out to attendings and
because of the layout of the workroom and the position of the computers, they are almost
always going to be interrupting some sort of task the attending is doing at the computer.
This created a “hovering” phenomena, wherein residents would stand behind the attending
physicians waiting for them to either acknowledge their presence. At times, there would be
a line of hovering residents waiting to checkout patients. Some residents would hover for
an extended amount of time before either interrupting an attending or asking out loud “is
anybody ready for a patient?”.
External environment. External environment is dictated largely by macro-level
societal factors that impact organizations as a whole. Some of the major external factors
affecting documentation are the regulatory policies of “Meaningful Use” and their impact
on adoption of EMR systems within CMH. Previous literature has already shown mixed
results for the adoption of EMR technology according to Meaningful Use guidelines, thus its
influence cannot be ignored within the context of the CMH ED. Long term implications may
not be fully realized, and in a constantly changing system, is difficult to gather. Nonetheless
these issues are still important and influence the process of documentation.
Outcomes
Outcomes are rarely shaped by single factors within complex systems. The
configural view demonstrated that some factors had greater influence on the process and
outcome of documentation than others. During Phase 2 of this study, it was discovered that
most of the physicians were at least somewhat dissatisfied with documentation. As an
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institution, it is beneficial to further examine which factors may be causing the most
impact. Two of the largest contributing factors to outcomes were tools and technology and
the internal environment. These topics are revisited below with respect to documentation
outcomes.
Impact of tools and technology on documentation outcomes. One aspect of
documentation that continually surfaced during observation was the usability of the EMR
interface. There were essentially two re-occurring issues. First, the progress note of a
single patient cannot be opened by more than one physician. As discussed previously,
documentation is most often a shared task between residents and attendings, with input
being received by both parties. There were many episodes of attendings attempting to
open notes only to be notified that the note was already open and inaccessible. Attendings
had the option to either find the resident (hopefully at their computer) and ask them to
close their note or wait until later when the note was available. One physician stated “I
always make the residents close their notes, that’s how I get my charts done”. Another
physician asked specifically whether the number of times this occurred existed within the
EMR because it “seems to be a recurring issue”.
The second issue with the interface was the lack of a built-in list of patients seen and
their documentation status. There was a specific tab called “chart completion” however, as
one physician stated, “There’s several ways to see which patients need to be documented,
but no direct way to see all the patients you’ve been assigned to. So the chart completion
list may not show notes unfinished by the residents”. When this issue was brought up,
several attending physicians offered pieces of advice for saving patient information in
custom lists to better keep track.
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Impact of internal environment on documentation outcomes. The ED at CMH has
two separate workrooms for physicians, however the attending physicians prefer to work
primarily in the red zone workroom during their shift. The red zone workroom puts
physicians in closer proximity to resources such as the dispatch radio for incoming
patients, the administrator responsible for paging specialists and other staff members, and
the ambulance bay doors. Attending physicians are also in charge of the transport phone, a
single phone that takes all incoming referral calls who have been transferred from the
communication specialist. This phone cannot go unanswered and the attending physician
responsible for the transport phone must sit in the red zone workroom.
Residents are split between the two workrooms. During observation an attending
physician was looking for a resident and walked from the red workroom to the yellow
workroom, back to red, back to yellow, and then finally back again to red without finding
said resident. Compounding problems with the previous topic of interface usability,
another physician stated that having to constantly locate the resident in order for them to
close out of their note increased physical workload.
As mentioned previously, physicians do not adhere to geographic zoning, and thus
see patients throughout the ED. As with any system, when the environment does not fit the
user, the user may develop workarounds to adjust accordingly. For example, in an ED that
utilizes geographic zoning, an attending may only treat the patients in room 1-10. However
in the ED at CMH, attendings treat patients throughout the ED. To combat having to keep
track of which rooms they signed up for, they use external memory aids such as sticky
notes, notepads, and printer paper. Seven of the 11 attending physicians used paper
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artifacts. Another common tactic was rote rehearsal of room number while walking to and
between patient rooms.
Barriers to quality documentation and recommendations for improvement
The factors listed above in the SEIPS 2.0 model, are far from exhaustive but highlight
the variety of sociotechnical aspects of documentation. As suggested by Hughes, King,
Rodden, and Andersen (1994), one of the reasons systems fail is that their design does take
into consideration the social, organizational, and technological aspects of work. This is
often attributed to the incorrect usage of data collection methodology. To take full
advantage of the model’s capability in the present project, data had to be gathered using a
multifaceted ethnographic approach. Much like research in the field of human factors,
ethnographic research focuses on the study of people in the context in which they work.
This person-centered approach provides a unique methodology which enables a birds-eye
view of the work environment.
Using a mixed-method ethnographic approach allowed this project to combine both
qualitative and quantitative data to form a holistic view of documentation and the
complexity of its dynamic parts. This study revealed several important factors for the work
process of documentation. First, people adopted a variety of strategies and styles to
complete documentation, including using different technologies, locations, and
multitasking. Second, combining the findings of both Phases 1 and 2, documentation
emerged as largely a shared task between residents and attending physicians. This was
further confirmed when measuring satisfaction with documentation after the shift. The
attending physicians’ satisfaction was intertwined with the satisfaction of their residents’
documentation. When physicians were less than satisfied with their own documentation, it
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was reflected in their satisfaction with their residents documentation. Third, tools and
technology both facilitated and inhibited documentation. The interface for the EMR was
specifically designed for the ED, allowing quick and easily selectable templates. However,
frequent frustrations arose regarding the interface’s intuitiveness and functionality. The
barriers presented by this factor were also buffered by the culture; when EMR issues arose,
other attending physicians almost always stepped in to provide suggestions or personal
strategies. As a factor on its own, the ED culture exuded respect for education, support, and
belongingness. By volunteering for this project, attendings welcomed the observer into
their world of pediatric emergency medicine and provided many hours of meaningful
observation, learning experiences, and conversation. Documentation was also guided by
several environmental factors such as organizational policies surrounding pay structure,
physical layout of the ED, and external influences such as federal policies.
It is important to realize that there will always be factors affecting the system that
cause the system to change or grow. Some of those factors cannot be altered or reliably
predicted. For example, there was a positive correlation between patient acuity and the
length of the note, however patient acuity cannot be controlled to minimize impact on
documentation. Another example may be the design of the EMR interface. Very few
physicians today have control over the display of their EMR and in a complex
sociotechnical system such as the ED, adaptations such as workarounds are inevitable.
Seven of the 11 physicians in our study used some sort of paper artifact whether it was a
simple post-it note with a list of room numbers or more sophisticated notebooks filled with
patient information and checklists. These adaptations can fill the gaps left by issues such as
a poor interface usability and limited cognitive resources.
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Outcome measures for documentation revealed that a majority of documentation
was completed well within 24 hours of the patient being seen which is also within the time
limits set by the institution (within 7 days). Another outcome measure was documentation
satisfaction. Prior to the shift, attending physicians reported their satisfaction with current
documentation practices. A majority of the physicians reported being somewhat
dissatisfied. The advantage of the SEIPS 2.0 model is that it allows one to diagram different
aspects of the work system that may influence outcomes such as satisfaction. There were
two influences that were recognized as possible influences on satisfaction: the interface of
the EMR and its integration into workflow and the layout of the ED itself. These two factors
interacted, perhaps exacerbating negative outcomes. Identifying the factors that may
contribute to poor outcomes is informative, but recommendations towards improving
those outcomes is also beneficial. There are two avenues the hospital could explore to
mitigate negative downstream effects:
•

Training. During some of the issues with the EMR, it became apparent that certain
ED physicians knew more than others or had developed more effective strategies
for documenting within the EMR. Possibilities for training include having
documentation “experts” offer a short class or meeting to discuss their strategies
(e.g. macros they have developed or workarounds they use within the EMR). It may
be that some attendings have simply forgotten how to take advantage of the
capabilities of the EMR and need a basic “refresher” course regarding some of the
most common issues experienced (e.g. the chart completion list).

•

Physician Input. This model helped distinguish a few factors that may lead to
unfavorable outcomes. However, the model was developed by an observer outside
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of the system. If attending physicians are not satisfied with their documentation, it
may be worth further exploration into their own perceptions before making
changes to the system. Focus groups or interviews might reveal other factors that
influence documentation satisfaction. Physicians in this study noted that prior
implementation of a zoning structure for attending physicians did not go well, and
that they were worried that the observer was there to re-implement zoning. This
only underscores the importance of involving physicians early in system changes.

Going a step further, there are lessons to be learned for other providers of
healthcare services such as administrators, software designers, and policymakers.
Documentation is only one task in the process of patient care, yet this project demonstrated
that performance of even this one task is shaped my many factors. Healthcare professionals
and researchers alike would benefit from using the SEIPS 2.0 model combined with in situ
ethnographic observation to better understand complex work systems. One example might
be seeing how the CMH ED documentation model compares to other emergency
department models for documentation workflow. Furthermore, the findings reported here
could be expanded upon to include other factors outside the scope of this project that may
contribute to documentation, such as employee pay structure and governmental policies
regarding meaningful use. In combination with the SEIPS 2.0 model, the mixed methods
ethnographic methodology lends itself well to understanding complex work systems such
as the ED. The ability to supplement quantitative data with qualitative observations paints
a rich portrait of the social structures and organization wherein tasks occur.
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CHAPTER 5
CONCLUSIONS
Documentation is an important aspect of physician workflow, critical for patient
care, legal record keeping, and billing. This study revealed several previously unknown and
unstudied aspects of documentation workflow. For this hospital, physicians reported low
satisfaction with their current documentation, and their satisfaction was influenced by
residents and how busy the day was. The task of documentation itself is completed in a
variety of ways by multiple people, often in conjunction with other tasks. Utilizing the
framework developed by the SEIPS 2.0 model, this study identified each of the factors
influencing documentation within the sociotechnical system of the pediatric emergency
department and developed recommendations for interventions and future work.
Results of documentation satisfaction measurements revealed that physicians were
in large part dissatisfied with their current documentation practices. Data gathered after
each shift demonstrated that documentation satisfaction was influenced by the amount of
documentation they had left at the end of each shift and the amount they estimated their
residents had left to complete. Attending physician satisfaction with their own
documentation was also positively correlated with their satisfaction with their residents’
documentation.
This study identified several strategies used by physicians to complete
documentation which included multitasking, documenting in different locations but
primarily in the workroom, seeing patients without residents, and dictating their notes into
a microphone. Each strategy had its own strengths and weaknesses.
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Using the SEIPS 2.0 framework, several factors were identified that influence the
process of documentation including completion by resident, acuity of the patient, usability
and functionality of the EMR software, physical layout and the busyness of the day. Not
only did these factors factors individually affect documentation, but several were also
found to interact. For example, the inability to have a single patient note open on the EMR
for documenting, and the fact that documentation is a shared task between residents and
attendings, meant that attendings frequently had to physically track down residents to ask
them to close down their notes. Given the physical layout of the ED with two workrooms
and no zoning, attendings often found themselves walking back and forth between
workrooms looking for residents before they could document.
The work system of the SEIPS 2.0 model identifies six factors that contribute to
work processes and ultimately outcomes. Table 14 depicts each of the factors found for this
study that contribute to the process of documentation along with recommendations for
interventions and future research. Some recommendations will be more difficult to
implement than others. Implementing documentation training at Children’s Mercy
Hospital, where they have dedicated in-situ provider support, may be a smaller, easier feat
than understanding the downstream effects of of federal policy.
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Table 14. The work system factors that influence the process of documentation and the
recommendations for interventions and future research based on those factors.
Work System
Factors

Influencing
Components

Recommended Interventions and Future Research
(Implementation Difficulty: Low, Medium, High)

Person Factors

Attending
Physician
Resident

• Explore the differences between documentation
strategies (Medium)
• Investigate resident documentation workflow
(Medium)
• Examine the efficacy and perceptions of resident
documentation training (Low)
• Investigate patient satisfaction and perceptions
within the ED (e.g. when the physician documents
in the room; Medium)
• Future research exploring the Lights On Network
and EMR Data using larger sample sizes (Low)
• Focus research on the contributions of residents
vs attendings to documentation (Medium)
• Explore the work dynamics between residents
and attendings (Medium)
• Provide in situ training for documentation (Low)
• Offer EMR refresher courses (Low)
• Both may be facilitated by “expert” documenters
(Medium)
• Explore the pros/cons of different input methods
of documentation (e.g. dictation, tablet; Low)
• Investigate hardware adoption rates using the
Technology Acceptance Model (Low)
• Critically evaluate the safety culture and
promotion of psychologically safe systems,
including possible implementation (Medium)
• Investigate the down-stream effects of this pay
structure (High)
• Explore possible solutions (e.g. zoning) to
mitigate the barriers of the current layout
(Medium)
• Further explore the work-relevance of
interruptions and whether or not some can be
avoided (Medium)
• Examine the downstream effects of Meaningful
Use implementation (High)

Patient

Task Factors

Technology and
Tools

Organizational
Factors

Documentation
complexity

Shared task with
resident
Functionality,
accessibility, and
usability of
software
Functionality,
accessibility, and
usability of
hardware
Culture
Performance Pay

Internal
Environment

Physical Layout
of the ED
Interruptions

External
Environment

Federal Policy
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In conclusion, it is not surprising that the task of documentation (and ultimately
satisfaction) in a complex environment such as the pediatric emergency department is
affected by many interwoven factors. Revealing these factors in an exploratory, systematic
way is an important step towards future research looking at which factors form the
weakest spots in the system. Unfortunately, some remedies are not as easy to implement as
others. Redesigning the EMR interface is not a likely possibility, however pointed training
focused on the adaptations and workarounds expert documenters use may provide some
relief to physicians struggling to complete their documents. Lastly, this hospital has
recognized that documentation continues to be a pressure point for many physicians, and
this study revealed that a systematic approach to uncovering the influencing factors on
negative outcomes may be a start to remedying dissatisfaction.
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APPENDIX A
FEASIBILITY SURVEY
1. Which of the following describes your current position?
a. Attending Physician
b. Fellow
c. Nurse Practitioner
2. When do you tend to chart on your patients?
a. When I am with the patient
b. After each patient
c. After several patients
d. Immediately after my shift is over
e. A day or more after my shift is over
3. How often do you document in the patient room?
(5 point Likert Scale: Never, Rarely, Sometimes, Often, Always)
4. Please briefly list the pros/cons of documenting in the patient room.
5. How often do you document in the charting room/workroom?
(5 point Likert Scale from Never, Rarely, Sometimes, Often, Always)
6. Please briefly list the pros/cons of documenting in the workroom.
7. How often do you chart from home?
(5 point Likert Scale from Never, Rarely, Sometimes, Often, Always)
8. Please briefly list the pros/cons for documenting at home.
9. How often do you chart in your private office?
(5 point Likert Scale from Never, Rarely, Sometimes, Often, Always)
10. Please briefly list the pros/cons for documenting in your private office.
11. What percentage of your patient charts is completed by residents?
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APPENDIX B
PROS AND CONS FOR DOCUMENTING IN THE PATIENT ROOM
Pros
Faster documentation (10)

Cons
Impersonal / Doesn't build rapport (13)

More efficient (7)

Login issues; Time to login to computer
and then Cerner is slow (9)

Can clarify a charting issue with family
present (5)
Can place orders at the same time (4)
Get information immediately instead of
relying on memory (2)
More accurate (2)

Loss of Eye-contact (7)

Patients/Families like seeing what is written
(1)
Easier to redirect family (1)
Limits post shift documenting (1)

Split attention/communication issues (2)

Back is to the patient (poor setup) (5)
Distracting (2)
Note locked up by Resident (2)

Can organize history better (1)
No need for handwritten notes to convert
later to e charting(1)

Not a fast typist, would be slow (2)
More difficult with more complex patients
or sensitive "socio-emotionally potent"
issues (2)
MY PCP does this and I don't like it (2)
Feels/Might be Rude (2)
Time consuming (1)
I spend more time in the room when I
might be needed elsewhere (1)
Talking and Typing is difficult (1)
Computers don't always work (1)
Nurse/RT using computer (1)
Cannot dictate notes (1)
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APPENDIX C
PROS AND CONS FOR DOCUMENTING IN THE WORKROOM
Pros
Cons
Dedicated Computer I can stay logged into (4) Interruptions (8)
Less disruption than in the patient room (2)

Noisy (5)

Can review EMR to incorproate into
document (1)
Can see multiple patients then return to
document (1)
Can provide resident/NP feedback on
document (1)
Can use Dragon (dictation) (1)
Can take multiple resident checkouts to keep
resident flowmoving faster (1)
Can chart throughout shift (1)
Nurses know where you are (1)

Distracting (8)

Can concentrate/summarize on clinical
findings (7)
Can chart while residents give their findings
from history (1)
Private (3)
Less documents to be done later (1)
In the moment (1)
Does not interfere with patient rapport (2)
Discuss patients with colleagues (1)
More time spent in workroom than in patient
room (1)
Not as rushed than in patient room (1)
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Residents expect attending attention (2)
Multitasking required (1)
Rare to find time to chart in workroom (2)
Have to return to patient room to clarify/if
forget (2)
Remembering everything (3)
Takes up computer for another available
provider (1)
cannot access note if resident has open
(which happens frequently) (1)

APPENDIX D
SURVEY 1: DEMOGRAPHICS
1.

Which of the following describes your current position:
Attending Physician
Fellow
Nurse Practitioner

2.

How long have you been in this role? ______ At CMH? ________

3.

How old are you? ___________

4.

Are you male or female?
Male
Female

5.

Where do you prefer to document?
In the workroom
In the patient room
At home
In my private office

6.

How satisfied are you with your current documentation practices?
Dissatisfied
Somewhat dissatisfied
Neither satisfied nor dissatisfied
Somewhat satisfied
Satisfied

7.
How long would you estimate it takes to finish your documentation on a
single patient (on average)
Before the shift is over
Immediately after shift is over
Within 24 hours
Within 3 days
Within 7 days
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APPENDIX E
SURVEY 2: POST-SHIFT SUVEY
1. On a scale of 1 to 7, 1 being a slow day, and 7 being a busy day, how would you rate
today’s shift?
Slow Day
1

Busy Day
2

3

4

5

6

7

2. How satisfied are you with the state of your documentation on the patients you had
today?
Very Dissatisfied
1

2

Very Satisfied
3

4

5

6

7

3. How satisfied are you with the state of your residents’ documentation on the
patients you had today?
Very Dissatisfied
1

2

Very Satisfied
3

4

5

6

7

4. How much documentation on your patients do you have left to do?
None at all
1

Substantial Amt
2

3

4

5

6

7

5. How much documentation on your patients do you residents have left to do?
None at all
1

Substantial Amt
2

3

4

5
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6

7

APPENDIX F
NASA- TASK LOAD INDEX (NASA – TLX) FOR DOCUMENTATION
Mental Demand How mentally demanding was documentation?

Physical Demand How physically demanding was documentation?

Temporal Demand How hurried or rushed was documentation?

Performance How successful were you in accomplishing documentation during this shift?

Effort How hard did you have to work to accomplish your level of documentation?

Frustration How insecure, discouraged, irritated, stressed, and annoyed were you when
doing documentation?
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APPENDIX G
NASA- TASK LOAD INDEX (NASA – TLX) FOR DOCUMENTATION
Mental Demand How mentally demanding was this shift?

Physical Demand How physically demanding was this shift?

Temporal Demand How hurried or rushed was this shift?

Performance How successful were you in accomplishing all of your duties during this
shift?

Effort How hard did you have to work to accomplish your level of performance?

Frustration How insecure, discouraged, irritated, stressed, and annoyed were you during
this shift?
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APPENDIX H
PATIENT INFORMATION HANDOUT

Emergency Department Work�low and
Documentation Research Study
Information Sheet
Purpose
We are observing the work�low and documentation practices of your/your child’s clinician.
With this research study, we hope to gather
information that may provide useful in the
future for improving work�low and ef�iciency.
Your Role
Your/your child’s participation is entirely voluntary and there is no obligation to participate. If
you/your child choose to participate, we will
collect information from your/ your child’s
medical record. The only information collected
will be the Medical Record Number, the length of
your/your child’s stay, and documentation
characteristics (e.g. length of clinician’s notes).
Potential Risks
There is little foreseeable risk to participating in
this study. Efforts will be made to avoid unintentional use of information. Your/your child’s
con�identiality is of utmost importance and
identifying information such as names or diagnosis will not be gathered or used in this study.
Bene�its
By participating in this study you/your child
help give insight into the work�low of the
provider at this hospital as well as the role of
documentation within that work�low.
Quesions? Contact the study team:
Dr. Laura Fitzmaurice Sarah Fouquet
lﬁtzmaurice@cmh.edu sdfouquet@wichita.edu
816-802-1170
316-992-7729
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APPENDIX I
DATA COLLECTION SHEET
PT
Rm

In

Out

Doc

Interruption,
Documentation

1
2
3
4
5
6
7
9
10
11
12
13
14
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Comments

APPENDIX J

HIERARCHICAL TASK ANALYSIS DIAGRAM OF THE PATIENT FLOW THROUGH
CHILDREN’S MERCY – KANSAS CITY ADELE HALL CAMPUS EMERGENCY
DEPARTMENT(Chan, 2015).
1 Patient Enters System

1.1A Referral
through call center

1.1A.2b
Private
Vehicle

1.1A.1 Doctor
Decides Mode of
transportation

1.1A.2a
Ground or
Air
transport

1.1B Self
Presentation

1.1B.5b.3 If no
change in
acuity
assessment
Waits for room
when available
in yellow zone.

1.1B.5b.2 Vitals
signs/2nd
assessment

1.1B.5b.1Yellow Acuity
(stable) in waiting room
until triage room available.

1.1B.2b Not Self Ambulatory

1.1B.1 Assess whether
self ambulatory or not

1.1B.2a Self Ambulatory

1.1B.2a.1 Nurse goes to vehicle and
“eye balls” assigns acuity

1.1B.2a.2 Green, Blue, & Stable Yellow
Acuity is brought through Security

1.1B.3 Checks into
Security

1.1B.4 At Triage Desk
Registers with
Registration
specialist

In ambulance bay
1.1A.2a.1
Nurse “eyeball”
assessment

1.1B.5a.1 In Waiting Room
until Triage room available.

Nurse
performs “eyeball”
assessment &
assigns acuity

1.1A.2a.2
Doctor
immediately
notified if
there is
question or if
critical

1.1B.5a.2 Green
and Blue Acuity
vitals obtain/2nd
assessment

1.1B.5a.3 If no
change in
acuity, moved
to Green/Blue
Acuity Clinic
Waiting Room

1.1B.6 If there is
a change in
acuity, the
patient moves
through process
according to
new acuity level.
1.2 Placed in
appropriate
Room go to “2
Patient Care”

Yes

2 Patient Care

2.1 Nurse and
Provider
Assess

2.2 Determine
if continued
care in ED is
appropriate

2.3A.1
Diagnostic
procedures
obtained if
needed

2.4 Treatment
Provided if
appropriate

1.1B.5b.1 Yellow (unstable),
Orange or Red acuity straight to
room vitals obtain in room

No
2.3A.2 ED
patient care
complete go
to “3
Disposition”

3.2A.1To Home

3.2A.2 Nurse
and Provider
give discharge
instructions

3.5A.1
Patient
transferred

3 Disposition

3.1.
Provider
decides
disposition
3.2B.1 Transfer/
admission to
outside facility or
to inpatient unit
3.3.1 If not
seen by an
attending,
attending is
given check
out on patient.

3.4.1 Provider
communicates
patient
information to
accepting
provider and
nurse
communicates
info to accepting
nurse

3.2C.1
Boarding
in ED

3.5B.1 Patient kept in ED
but maybe transferred to a
different room

Connect to
next stage

LEGEND

Patient Flow Through Children’s
Mercy-Kansas City Adele Hall
Campus Emergency Department
Y. Raymond Chan, MD
December 1, 2015

Task

Label

ED physician is
required to do task

ED physician MAY be
required to do task

ACUITY LEVELS
Green: non-urgent
Blue: semi-urgent
Yellow: urgent
Orange: emergent
Red:
critical
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APPENDIX K
NASA-TLX WORKLOAD SCORES FOR THE TASK OF DOCUMENTATION
Participant
Number
1

Mental
Demand
11
10

Physical
Demand
6
10

Temporal
Demand
6
15

14
21
11
3

10
19
1
1

4
10
2
10

10
14
4
5

Performance

Effort

Frustration

11
15

11
10

11
10

14
20
11
1

14
12
9
6

18
17
1
5

21
19
4
5

12
7
3
5

5
4
2
3

15
12
11
3

9
10
4
3

6
8
8
13
16
2
4
8
11
7
5
11

6
8
17
19
13
1
1
13
1
7
4
14

2*

3
4

5

12
12
6
6
6
6
6
12
13
14
14
14
17
7
10
5
15
21
6
2
13
4
8
1
1
5
3
1
1
1
2
9
10
7
7
10
7
4
8
4
10
6
2
7
21
3
3
1
14
11
14
5
5
17
*The NASA-TLX was not gathered for this incomplete shift (6 hours)
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APPENDIX L
NASA-TLX WORKLOAD SCORES FOR THE SHIFT
Participant
Number
1

Mental
Demand

Physical
Demand

Temporal Performance
Demand

Effort

Frustration

11

9

10

10

9

6

14

14

14

8

15

7

11

11

14

6

14

5

19

17

18

18

18

14

11

1

4

2

11

7

1

1

1

4

3

1

4

8

4

4

6

1

7

6

11

5

13

2

3

5

3

2

3

1

3

3

3

3

3

3

10

10

7

6

7

4

8

8

5

6

10

7

16

11

10

16

10

11

18

16

18

15

17

5

8

2

4

3

10

5

1

1

1

1

2

1

2

1

2

1

8

1

6

6

7

6

10

10

3

3

3

3

4

1

5

7

2

11

6

5

5

3

1

11

4

13

7

7

7

17

10

5

2

3
4

5
6
7
8
9
10
11
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