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Abstract

Effective communication among clinicians critical for patient safety. This muhkite
observational study analyzes int#inician communication and interaction with
information technology, with a focus on the critical process of patient transfer from the
Emergency Department to General Intérikedicine. The study provides insight into
clinician workflow, evaluates current hospital communication systems, and identifies key

issues affecting communication. It suggests opportunities for improvement:

A extendi ng igntrecord, ol e of the el ectro
A rendering it available on a mobil
A devel oping an improved paging sys

It also identifies design traelfs to be negotiated:

A synchronous communication vs. reducing interruptions,
notification of patient status veeducing interruptions,
portability vs. screen size of mobile devices,

speed vs. quality of handovers

o o Do Do

information privacy vs. accessibility



The results inform the potential development of an intervemtieatingseven principles:
interconnectivity, context awareness, accessibility, redundancy, user customization,

security, and intuitive user interfaces.
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Chapter 1
INTRODUCTION

Communication and effective flow of information between clinicians is a very important
aspect ofhealthcare, with evidence indicating that errors in communication lead to
substantial increases in clinical mortality and morbidity (Coiera, 2000). Collection,
transcription and handovers of information and responsibility across shifts are
particularly conplex and critical communication activities which, if performed

ineffectively, can cause adverse events.

With the current trend of increasing adoption of digital and wireless technology in
hospitals, there is opportunity to improve communication and infiimmaccess. In
particular, the increased use of mobile devices provides the unique opportunity of
enabling clinicians to access Electronic Health Record (EHR) information anywhere in
the hospital. While many groups have developed new technologies degigaddress
individual aspects of information and communication ne@és narrow focus on the
impact of pagers, or smartphones, etc, on nursing or physician communijc#tieon)

potential impact of these technological solutions as a whole are largehgtuttied.

A better approach to developing new solutions that address the most critical issues related
to communication of clinical information is starting from first principles, by mapping out
patterns of communication within the modern hospital as aevt®lich studies that
reliably identify key communication issues through ethnographic methods are missing in
the literature.

1.1 Background

The Harvard Medical Practice Study reviewed 30,121 medical records from 51 randomly
selected acute care hospitals in New York in 1984, revealing that sentinel events occurred
in approximately 3.7% of hospitalizations, 27.6% of which were due to negligence
(Brennanet al, 2004). Based on a similar protocol, the Canadian adverse events study
conducted by Bakeet al in 2004 showed that 7.5% of hospitals admissions are
associated with adverse events, of which 36.9% are preventable. In addition, there was a

trend for adverse events to occur more often in teaching hospitals, rather than community
1



hospitals. This might be partly due to the complexity of care in teaching hospitals, which
increases the risk for adverse events caused by miscommunication and lack of
coordination of care. (Baket al, 2004)

Poor communication among clinicians is ubiquitously considered one of the main root
causes of these adverse events. In fact, the Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) cited commumicaias the main cause of sentinel
events occurring between 1995 and 2006 (JCAHO, 2008). Further illustrating this point,
a study by Sutcliffe et al in 1999, which consisted of s&tmictured interviews with
residents regarding work environments and reamedical mishaps, revealed that
communication and patient management were the two most commonly mentioned
contributing factors to the reported mishap incidents. Residents participating in the study
described their role as closely connected to other media#f, and communication
difficulties within their relationships with other clinicians appeared to be associated with

occurrence of medical mishaps. (Sutcliéteal, 2004)
The strong link between communication and patient safety is not surprising tligate

Communi cation space i s apparently the
information space [ €] and seems to be
clinical workplace is acquired and presented. The biggest information repository

in health care kes in the people working in it, and the biggest information system

is the web of conversations that linketlactions of these individual§Coiera,

2000)

Indeed, it has n shown that clinicians spend thejority of their time engaged in
communicationln the emergency department, nurses and doctors spend up to 80% of
their time communicating, as revealed by an observational study conducted byetoiera
al (Coieraet al, 2002). Similarly, a timanotion study of hospitalist activities showed that
physiciaas spend 69% of their time on indirect patient care, which included review of
medical records and test results, documentation (notes, discharge instructions,
prescription), ¢ommu n etal2@06).d-arthernsoredhe clinichle r s
environnent is highly interruptive, with X1 interruptions per hour in emergency

2
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departments (Coieret al, 2002; Chrisholnet al, 2000). While this interruptive approach
ensures that patient management issues are dealt with immediately, they also cause
inefficiency and stress in the workplace. Frequent interruptions can disrupt items stored
in the working memory, generating errors. (Alvarez & Coiera, 2005)

Medical errors can be categorized into two types: active and latent. Active failures refer
to unsafe actsaemmitted by clinicians involved in direct patient care, which have a direct
and usually shoifived impact. By contrast, latent conditions refer to less apparent
weaknesses that reside within the system organization or design, which contritate to
occurence of errors. (Reason, 2000) From the background presented thus far, it is
evident that this complex communication space represents a source of latent error in
health care settings. Moreover, the communication that takes place during handovers (i.e.
shift changes, patient transfers between care providers) is considered particularly critical
for ensuring patient safety. During handover, clinicians exchange information necessary
for planning patient care, so incomplete or inaccurate information can lexeees
negative consequences (Alvaradgd al 2006). In addition, unclear transfer of
responsibility to follow up on patientiee can lead to inefficiency.@e duplicate testing),

or wase, inadequate patient careg(emissing tests, delayed proceduresdmation
errors, etc.). In a survey regarding adverse events of residents at two teaching hospitals
conducted by Jagsit al (2005), problems with handoffs were quoted as one of the most
common reasons for mistakes (15%), alongside excessive work halisamiequate
supervision. When asked about the factors perceived as contributing to mistakes in
patient care, 12.9% of residents felt poor handwdfgtributed greatlyand 40.8% felt that

they contributed somewhat. (Jagst al 2005) Furthermore, handageoccur very
frequently in the hospital setting, due partly to the number of different health
professionals involved in the care of a patient. A study conducted in the Auckland City
Hospital showed that medicine patients saw an average of 17.8 headbsmnoéls (6.0
doctors, 10.7 nurses, 1.0 allied hegltbfessionalsand surgery patients saw 26.6 health
professionals (10.0 doctors, 15.9 nurses, 0.8 allied hgatifessionals during an
average hospital stay (Whigt al 2007). Frequent handovers imply an increased
likelihood of incomplete or distorted information being passed on, which can result in

medical mishaps. Despite the large and potentially hazardous role played by handovers in
3



patient care, handover practicaee not yet standardized, varying widely across and
within hospitals. These practices typically involve a combination of verbal, written, and
taped reports, and rarely employ artifacts such as patient health records or test results.
(Alvaradoet al, 2006;Beharaet al, 2005; Sinhaet al, 2006)

Furthermore, handovers are understudied, and most handover communication research to
date focuses on shift handovers within a specialty. Studies on communication around
patient transfers, such as the transfer frbm émergency department (ED) to general
internal medicine (GIM) are much less prevalent, despite the particularly high risks
involved. (Horwitzet al, Jun. 2009) An important patient safety risk regarding the ED to
GIM handover relates to the concomitardanisfer of departmental responsibility and
patient physical location, which may not happen simultaneously. This can cause
confusion regarding which team is responsible for the patient during transfer. (Behara
al, 2005) Another factor is that during thisansition, results of tests are frequently
pending, which creates a risk for missed folopv (Horwitz et al, Jun. 2009). Transfers

to GIM wardsin particular, as opposed to transfers to other internal medicine (IM) wards,
require a higher number of carts and involve more interaction between various
clinicians, thus increasing the risk for miscommunication. Also, the ED to GIM transfer
typically takes place in the ED, which is a chaotic environment, filled with interruptions
(Coieraet al, 2002; Chrishlm et al, 2000). Additionally, these handovers occur when the
patients are least stable and most vulnerable to medical mishaps (HervaitzJun.
2009), and sometimes when the exact diagnosis of the patient is not yet clear. As
examples of potential voérabilities of the ED to GIM transfer process, a survey
conducted by Horwitzet al revealed several communication issues: inaccurate or
incomplete patient information, particularly of vital signs; cultural and professional
conflicts; difficulty in accessig key information such as vital signs, pending data, ED
notes, ED orders, and identity of responsible physician; and ambiguous responsibility for
signout or followup (Horwitz et al, Jun. 2009). The next section presents a more

detailed literature reviewf ED to GIM transitions of care.



1.2 Literature review of ED-GIM handover

The main focus of the present projéetto investigate communication around patient
transfer from the ED to GIM. Therefore, a systematic literature search was conducted to

determine pevious research in this domathe methods used, and main findings.

The databases searched were Scopus (largest database-i@dvimyesd literature) and
MEDLINE (11 million citations from health and medical journals).

The keywords used for the searcare:

Aemergency departmento (or fAemergencyo, o
Ai nternal medicineo (or fAinpatiento, or 0
Ahandovero (or Atransfero, or Atransition

The exclusion criteria were as follows:

non-English publications
case studies

studies on ED boarding, patient throughput, or communication with the patient

= =2 =4

psychiatric hospital studies

The relevant articles were selected through an examination of the titles and abstracts of

the search results. Relevant studies citdti@ise results were also included for review.



Table 1 - Summary of methodology and main findings for studies on patient transfer from the emergency department (ED) to internal medie (IM) or

general internal medicine (GIM)

Apker et al, 2007,
Communicating in the

 Participants ~ Setting ' Data analysis Goals of the study  Main findings

Physicians perceived ED to GIM
handoff communication as a gra
zone characterized by ambiguity,
about patients' contitbns and

"Gray Zone": - One regional Constant_ Ident|fy_p_ercept|ons treatment. Poor handoffs,
) . 6 ED physicians, . comparative, | of physicians _
Perceptions about Interviews . teaching . . consisting of faulty
- 6 IM physicians . thematic regarding ED to 2 :
Emergency Physiciar hospital, US . communication behaviours and
L analysis GIM handoffs. - .
- hospitalist Handoffs conflicting expectations for
and Patient Safety information, contribute to patient
boarding conditions that can pos
safety threats.
Apker et al, 2010,
Exploring Emergency Direct Dewelop a Handoff
PhysicianHospitalist _— One Communication ED-GIM physician handoffs
.~ .| observation: 15ED . . . . . L
Handoff Interactions: ) . . community Discourse Assessment to consist of information giving and
audio recording of physicians, 15 . . |
Development of the . teaching analysis analyze content and| are not geared toward question
phone handoff IM physicians X
Handoff . hospital, US structure of handoff | andanswer events.
o conversations L
Communication communication
Assessment
Several vulnerabilities relating to
communication failures:
inaccurate or incomplete
Horwitz et al, Jun. Describe adverse information, particularly of vital
2009,Dropping the events occurring signs;cultural and professional
: 2 ED house staff, e o hi
baton: AQualitative . One urban Standard because of conflicts; crowding; high
X . ED physician : o ; R .
Analysis of Failures ; academic qualitative inadequate workload; difficulty accessing ke
. iy Survey assistants, IM - - L . - . .
During the Transition house staff. and medical center,| analysis communication information such as vital signs,
From Emergency ' us techniques between emergency| pending data, ED notes, ED

Department to
Inpatient Care

hospitalists

medicine and the
admitting physician.

orders, and identity of responsib
physician; nonlinear patient flow;
"boarding" in the ED; and
ambiguousesponsibility for sign
out or followup.




Methods

Participants

Setting

Data analysis

Goals of the study

Main findings

Horwitz et al, Sep E\{aluatg a . Lo
2009 Evalua:cion O'f Survevs Standard voicemaitbased, Voicemail signout for the EBIM
’ y ED house staff, qualitative semistructured, patient transfer was easier than
an Asynchronous before/after . One urban . . i
e \ S o ED physician ) analysis asynchronous oral sigrout without any change
Physician Voicemail | intervention; ; academic ; - - )
) N assistants, IM . techniques, physicianphysician | in early ICU transfers or
Signout for examination of medical center| . : :
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A total of 6 publications were identified for further review, showitable 1 The main methods

used, asvell as the main findings are also listedliable 1

From the main findings, it seems that there is agreement among the 6 studies that ED to GIM

handover is a critical area characterized by severe communication vulnerabilities.

The small number of studie as well as some important methodological limitatioas). (
predominance of subjective methods such as surveys and interviews; limited focus on physician
to physician communication; limited to one site; etc), suggest that further work in this area is
nealed. These methodological limitations, and the proposed ways in which the present study will

address these, are explored next.

Firstly, only half of the studies identified incorporate some form of direct observation in their
methodology. The rest are bassalely on interviews or survey responsasethods whichare

less conclusivesince subjective recollections can be inaccurate or biased. Furthermore, the three
that do incorporate direct observation have their own limitations: one study (&pk&r2010)

looks only at audio recordings of phone handoff conversations, while the other two (Mathews
al, 2002; Yeet al 2007) focus solely on the handover phases and the spoken handover
conversation, or rely more on the pbsindover surveys than the direttservation in their data
analysis, respectively. The present stiglypased on extensive direct observation to provide a

rich overview of communication around patient transfer from the ED to GIM.

Secondly, only two of the six studies identified are catelh at multiple sites: two US hospitals
for Matthewset al (2002) and three Australian hospitals for ¥eal (2007). To address this
limitation, the present studyasconducted at three institutions which vary in terms of practices
and levels of informadn technology (IT) adoption. Thiallowed the researcher to identify a

larger range of possible communication issues and better inform possible areas of improvement.

Another limitation is that all six studies limit their research scope to the actual veando
conversation, rather than looking at all the patrefdted communication taking place around
the transfer, and during the period immediately following. phesentstudy coves a broader

spectrum of communication around the handover process.



An addiional key factor is that four of the six studies are limited in scope to the communication
between ED and GIM physicians. The other two studies also include ED and IM house staff;
however, these studies are surb@ped. The present research adésessis limitation by
studying the entire communication network that exists for each individual patient, around the
time of ED to GIM handover. Importantly, looking at the information exchanged between
healthcare professionals involved in the care of a singierpatt a time allows the researcher to
focus on interactions that have a direct effect on patient care and safety. Also, the broad scope of
patientcentered care allows the researcher to study communication and information needs of

various health care pi@ssionals (physicians, nurses, allied health professionals, etc).

Another important limitation of the six studies is that none are concerned specifically with
communication technology, how clinicians interact with formal information souecgpétient

health record, lab results, vitals, etc), or how these interactions influence communication. Rather,
most studies focus solely on the verbal communication between physicians. One notable
exception is the study by Horwitt al (Sep. 2009), but this studyas the very narrow scope of
evaluating an asynchronous physiem@rysician sigrout system compared with the traditional
synchronous sigiout. The present study fo@son the interaction with technology in addition to

the type of patient information that communicated, to inform technological interventions that

formalize these communications with minimal impact on clinician workflow.

Furthermore, most of the studies identified are based solely on qualitative data analysis. Indeed,
only two studies incquorate some basic quantitative measures, and none of the studies informed
workflow diagrams or another type of modeling or data visualization mapping. These types of
results are more suited to inform a future usemtered design process and the developofdi

interventions to mitigate the communication issues identified.

Finally, most of the studies are largely exploratory, not focusing directly on informing
technological interventions that address the communication issues identified. The only exception
is the study conducted by Horwigz al (Sep. 2009) which evaluates asynchronous physician
voicemail sigrout system compared to the traditional synchronous@iginhowever, this study

relies mainly on subjective survey results. By contrast, the proposedistsiscifically aimed

at determining the value of existingiformation technology and the potential impact of
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technological interventions on communication improvement. The focus on technology is driven
by the documented superior effectiveness of such technological interventions compared to staff
training or other @ucational methods (ISMP, 1909

To summarize, the present studya patienicentric, multisite, observational study analyzing
communication and clinician interaction with IT during the process of patient transfer from the

ED to GIM, which will inform te@inological interventions, since

The value of any particular information technology can be determined only with
reference to the social context in which it is used and, more precisely, with reference to

those who use.ifCoiera, 2000)

The study willdirectly contribute to future developmentioferventions that integrate within the
workflow without adding complexity or increasing the cognitive effort of clinicians. Making this
intervention choice requires detailed knowledge of existing workflow, aties, issues, risks

and opportunities for effective communication.

1.3 Study objectives

The general aim of the study is to describe the communication tools used and communication
patterns of clinical information inside a modern hospital, in particulamgutie process of
patient transfer from the ED to the GIM unit. In addition, the study focuses on addressing five
guestions:

1. What information from electronic health records (EHRsS) is needed to facilitate
communication between clinicians, particularlyrishg the critical time of handovers? As a
corollary, what information is available today that enables communication, and what

information is necessary but currently unavailable in EHRs?

2. What subset of information from EHRs would be best provided omiterdevice to enable

effective communication?

3. How does ownership to follow through on tasks or patients transition from one clinician to

another?
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4. What are context features that influence the type of information needed to facilitate

communication (@., patient characteristics, clinical context)?
5. Does the mode of communication influence the type of information exdhange

The end gal is to document the workflow, characterize the communicadiols, and identify
communication issueasnd theirimpad on patient safetyThis research is meant to set the stage
for future development of technological interventions to imprbwespital communicationin

general, and communication during EBM transfer in particular
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Chapter 2
METHODS - STUDY DESIGN

2.1 Cognitive ethnography

The study design is based on the method of cognitive ethnography, as introduced by Ball and
Ormerod (2000) . Cognitive ethnography i s a
can be defined as a procesfsgaining insightsaboutan activity through the observations of
peoplepresent within the situation.

Table 2 - Ten Features of ‘pure’ ethnography (taken from Ball & Ormerod, 2000)

situatedness data collected by participant observer located within #t@ntext of interest
observer studies behaviour in all manifestations; data collected from wide range of
richness sources (interviews, team discussions, incidental conversations, documentsenuea

interactions, etc)

participantsobserved not required to comply in any rigid, getermined study

articipant autonom
P P y arrangements

openness observer open to discovery of novel or unexpected issues as the study progresses

observer makes note of their own feelings in relation to situatiensountered during

ersonalization : .
P data collection and analysis

observer takes a reflective and empathetic stance in striving toward an understandin
reflexivity the point of view of the participants observed, the observer taking account of, rather
striving to elminate, their own affects upon the behaviour of the participants observeq

observer must acknowledge that any interpretative act is influenced by the tradition

selfreflection which they themselves belong

observations must be intensive atahgterm, such that the observer becomes

intensi . . . ]
tensity immersed in the ongoing culture of the environment

independence observer must not be constrained by predetermined gee, mindset, or theory

observer aims to connect observations to a backdrohpistiorical and cultural

historicism . .
contingencies

A prototypical case of Opurebd et hnoglabe@hy i
(Ball & Ormerod, 2000)6 Pur edé et hnography, al though a
insights on human activities, hagnificant limitations when used for gedirected researchs it

will be in the present studyror example, the intensity feature, implying a resocurtansive,
multiple-year project, is simply not practical in the present context. Furthermore, the
independence feature is automatically violated when the observer has a goal of developing
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technol ogi cal interventions. Finally, t he 0]

problematic when reliable and generalizable technological solutierisearg sought.

Cognitive ethnography, on the other hand, purposively violates the features of intensity and
independence, and places an emphasis on verifiability (Ball & Ormerod, 2000). Consequently,
the present study can be categorized as a case dfieegthnography, as it matches the three

key features of observational specificity, purposiveness, and verifiability. The study will have
observational specificity, meaning that the observation sessions will be scheduled around ED to
GIM patient transferFurthermore, the observers, although encouraged to immerse themselves in
the environment and describe the context of the observation session to the fullest extent possible,
will focus mainly on recording details of communication events and the informagmg
exchanged during these communications. Secondly, the present study is purposive, as it is aimed
at informing a suitable technological intervention for improving existing communication
practices. Lastly, the study is designed with a focus on Maitifig by incorporating strategies

such as multiple observers, multiple observation times, multiple sites, and a variety of
methodologies for dat collection (informal and serstructured interviews, andlirect
observation).

2.2 Scope

The project studies camunication, defined athe passing of information from one individual to
another across any communication channel, includingttatace conversation, phone, pager, or

by consulting or writing into a formal information soureeg{ EHR, paper chart, etcJhe focus

is on communication of patien¢élated information in particular, rather than communication of
general medical facts or administrative issues unrelated directly to patient care. Finally, the main
focus is onthe effectiveness of variousols ugd in communication, rather than any personal

communication issue®(g.hierarchical power issues, etc).

2.3 Setting

The studywasconducted at three large teaching hospitals in Toronto, Ontario: Toronto General
Hospital (TGH), Mount Sinai Hospital (MSH), asiinnybrook Health Sciences Centre (SHSC).
More specifically, the studipok place within the ED and GIM units of each hospital. Although
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the three institutions are all large academic health centers, they have different levels of EHR
adoption, and havanplemented different communication tooks.d. smartphong are used by

IM physicians at SHSC, a wdiased messaging systérasreplace paging within the GIMat

MSH, and an EBGIM electronic informatioriransfer tool is now being used at TGH)

2.4 Data collection

The data collection methods werensistent across the three sites, as outlined in this section.
Further etails regardinghumber of participanistiming of observations, et@are provided in

subsequent chapters.

2.4.1 EHR training

Whenever possible, théirect observers weself-trained in the use of EHRs and other electronic
tools at each site, prior to the work shadowing sessions. For this purpose, the investigator made
use of user manuals, and training materials for clinicians found on the hospiEtewd his

training helped the investigatdearn the communication tools available at each site, fully
understand clinician activities observed during work shadowing, pmgerly identify

communication issues from collected data.

2.4.2 Research Ethics Board approval

Research Ethics Board (REB) approval for the project was obtained from the MSH REB
(reference #: 10181-E), SHSC REB (reference 2802010, UHN REB (reference #0-0563

BE), and the University of Toronto REB (reference #: 25721). Each clinwiemagreed to take

part in the project (work shadowing or interviews) signed a consent form prior to their

participation.

2.4.3 Recruitment

The direct observersntroducedthe project to site investigators, nurse managans, chief
physiciansby email and/or informal meetings.urther recruitment efforts includeghproaching
potential study participante.g.physicians and nurses from ED and GIM) byail and through
presentations during morning rounds poster approved bthe REBof eachhospitalwas also

circulated in order to increase awareness of the research amongst potential participants.
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244 Pilot

During plot sessionsat each siteobservers shadoweither one or two professionals from each

of these categorie&€D nurses, GIM nurses [Estaff physicians, and GIM admitting physicians
Observers shadowed duripgtient transfex from ED to GIMfor periods of time ranging from

30 minutes to 5 hours. Participants received $10 worth of gift certificate for each hour of
shadowing(minimum demination: $20) Furthermore, pilot activities includdatief informal
interviews with these clinicianss well as other staff membes$o expressed interest the
project €.9. ED and GIM ward clerksnursing educatorgatient navigat®). The observes

recordedqualitative observations and comments frihia pilot sessions using pen and paper.

The pilot sessionbelpedthe researchebecome familiawith the environment, anderved to
define the project in several important wakgstly, they allowed the researcherderstandhe
general stepshe ED-GIM patient transfer workflowBased on thignitial understanding, the
researcher was then able to identi critical aspects of EEIM patient transfer workflovon

whichto foausduringsubsequentork shadowingessions

Table 317 Work shadowing strategy

Target Clinician Activit ies Duration
- review information with senioresident

Admitting GIM physician - decision to admit

(junior resident or medical - placing admission order 2-4 hours

school student) - placing order set

- regular patient care
- arrange transfer
- regularworkflow

ED nurse . 1- 3 hours
- preparation for transfer
- handover
- receive handover

GIM nurse - organize patient information pestansfer | 1- 3 hours

- regularworkflow

The EDGIM patient transfer consists of two separate transfers: (1) transfer of responsibility
from the ED physician to the admitting GIM physician, and (2) physical transfer of patient
between units and handover from ED nus&IM nurse. Since the complete transfer can take
up to 24hours, with many periods of waiting which are uneventful from a communication study
perspective, the researcher selected a key shadowing periggdlraduts per patient handover.

This period incldes various activities performed by the admitting GIM physiciann&iBe, and
GIM nurse, as shown ifiable 3
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The work shadowingdata collectedoversthe following:

1 Observations of aticians during regular workflow order to
(1) address the use obmmunication aids (project goals, question 1),
(2) examindhe access to patient information while in transit (project goals,
guestion 2),
(3) determinenhow the mode of communication influences the type of information
exchanged (project goals, questignamd
(4) evaluate the effectiveness of various communication tools and identify
potential issues;
1 Observations oGIM teamreviewof the patient casendof thenursing handover, in
order to
(1) addresghe use of communication aids (project goals, question 1),
(2) determinénow context features influence communication (project goals,
guestion 4), and
(3) evaluate the effectiveness of various communication tools and identify
potential issues;
1 Observatns of GIM physician communication with other clinicians in two distinct
situations, regarding
(1) patient(s) physically located in the ED (i.e. the transferred patient), and
(2) patient(s) physically located in the GIM (i.e. previously admitted patiant

their care).

Furthermore, pilot sessions helped the researcher gain an initial understanding of the
communication tools used by clinicians at each hospital. Finally, the researcher gained insight
into the layout and organizational structure, and imtatchedule at each site, which helped with

patient recruitment for the work shadowing component of the project.

The scope of the work shadowing plan does not include the ED physician handover to the senior
GIM resident, since this is a very brief conaign which is followed by a full patient

consultation during this stagemissing information is not absolutely critical.
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2.45 Work shadowing

Four to five work shadowing sessions wdypically conducted at each site, each session
consistingof shadowing clintians involved in the care ofsingle ED-GIM transferpatient. At
MSH, for each session, the admitting MbIphysician was shadowed for&hours after the
patient consultation, thellEnurse was shadowed for 1% hoursprior to the nursing handover,
the faceto-face nursing handover was observethd the GIM nurse was shadowed fol.B

hours after the nursing handover.

At SHSC and TGHithe nursing handover is not as clearly defined, since it involves filling out an
online form (TGH) and a phone conversation (SHSC), both prior to the physical transfer. Hence,
2 observers were required at SHSC and TGH in order to fully capture the potiessesAt

TGH, the first observer shadowed the GIM physician fet Bours starting from thenoment

when they ended the patient consultatidvihile the first observer was still shadowing, the
second observer shadowed the ED nwstatingfrom the monent when the admitting physician
entered new orders for the transfer patiéot 1-3 hours, until the nursing handover occurred.
Finally, the firstobserverthen shadowed the admitting GIM nurse feB hours, starting from

the moment when a bdxecameavailable in the GIM unit, untiBO minutesafter the patiemvas

physically transferred to the unit.

At SHSC, the waiting period before an admitted GIM patient was assigned a bed in the GIM unit
was muchdnger, and unpredictable. The work shadowing sessio consi st ed of f
handovero sessions where the GIM physician

forl-3 hour s, and five finursing handoverodo sess

nurse were shadowed simultaneously & Hours during the patient transfer.

The observerfollowed clinicians everywhere, but did not go inside patient rooms. Thigavas
avoid being intrusive, amngas also becaus®t all patients agreo offer consent. Although the
focuswason communicatin regarding the patient being transferred, the obsenvade note of

all activities and communication events involving the clinician shadowed, in order to extract as
much information as possible from the shadowing sessions. The olgssinese to be as

unobtrusive as possible, but at the same time ask questions for clarification in order to fully
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understand the activities and communication taking place. This strategy, commonly referred to as

contextual inquiry, combines the strengths of interviewingdirett observation.

Table 41 Work shadowing categories

Category Explanation Example(s)
Start Time | Start time of current activity, recorded using watch, +2 secol 16:20:34
End Time End time of current activity, recorded using watch, +2 secon 16:20:45
Clinician performing an activity or initiating a communicatior ED nurse
From event Pharmacist
Admitting GIM medical student
ED nurse
To Clinician on the receiving end of a communication event Pharmacist
Admitting GIM medical student
Direct care
Activity Main activity performed by shadowed clinician Reading
Supplies
Communication
Main tool (electronic or otherwise) used in communication EHR (6.9.CERNER, OASIS)
Tool reading, or writingevent Faceto-face
9 * GIM nursing station phone
Details regarding the activity performed or patient informatio C]arlfy order
Content ; L Vitals
exchanged during a communication event
Search person
With CERNER
Props Communication aids observed for main activity With nursing care record
Taking notes
. Thepatient involved in the current communication / read / wi Target (EDGIM transfer) patient
Patient o /
activity Other GIM patient
Whether or not the activity was interrupted, or the recorded | Yes/no
Interrupt L . . .
communication event was the source of an interruption Interruption!
Location Current location of the target clinician In transit .
ED nursing station

The data collection tools used during shadowing were a watch angl paper. The observer
filled in a table such as that shown in Appendix A, which was thar Enonymized and
transcribed into an Excel spreadsheet. The cagsygiven in Appendix Awere established
based on pilot shadowing, and &ulty described inTable 4

In addition, the observertook qualitative notes throughout the shadowing sessions, which
included details regarding unsuccessful calls, unsuccessful searches for clinicians, sodrces
effectsof interruptions, and any other data thatld help unveil issues with the communication
tools andworkflow at each hospital.
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Furthermorefor each shadowing sessidhe observer figdin the qualitative observatioguide
shown in AppendidB. This guide developed based on pilot shadowing sessioreddress the

project goalsservel as aremincerto record

1 context informatiorsuch asthe experience of the GIM physician shadowed, the overall
health status of the patient, €project goals, question4)

1 observations regardingse of EHR as a communication aid (project goals, questjon 1)
activities of clinicians in transit (project goals, question 2), communication of
responsibility to followup (project goals, question 3);

1 clinician preference regarding EHR access on a mobilee¢roject goals, question 2)
and ideas on how commuaifon can be improvednd

1 (optiona) answers t@ome of thesemistructured interview questions (project goals,
guestios 1-5), only if time allows for such irdepthcommunicatiorbetween the

observer and the shadowed clinician.

In order to minimize theffect of the observer on the activities observed, all participants were
informed that the purpose of the proja@sn ot t o e v a | perfotmancegbut iatherto i a n s

understandhe effectiveness of variol®spital communication tools.

2.4.6 Semi-structured interviews

Three tofive semistructured interviews were conducted at each site with clinicians involved in
the EDGIM patient transfefe.g. GIM physicians, GIM and ED nurses, et&ach interview
conducted offsite, lasted between 30miand 60min, and consisted of 10 large opsnrded
guestions (sedppendix Q, as well as follomup questions based on the responses of the
interviewee. The questions were derived from the five objectives of the study, with an emphasis
on communication around tieD to GIM patient transfer process. The purpose of the questions
was to validate the field observations, and alsoctarify those aspects of the workflow and
communication preferences thaere more difficult to observeThe interviews were recorded

and transcribed using professional transcription services. The recordings were destroyed upon

transcription Each participant received a $30 gift certificate as compensation for their time.
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2.5 Data analysis

From the data gathered through direct observation atedviews, workflow diagrams were
generated using Unified Modeling Language (UML), a useful tool for clarifying work processes
and functions. Specifically, the diagrams reflect the flow of patielated information between
clinicians during the patient @nsfer from the ED to the GIMit each siteincluding the
technology €.g. phone, pager, EHR access,)etmd the patient information communicated
Vertical columns (swirdanes) were used to group the tasks performed by each clinician
involved in the procgs. Also, an explicit distinctiowas made between synchronous (parties
communicang in reattime, ex: phone, faew-face communication) and asynchronous
communication gne party sending a message thatubsequently received by the other party,
e.g.paging, email). Finally, notesvere used toindicatealternate workflows and any additional
relevant informatiorthat wa difficult to represent in diagram formhe granularity of th&JML
diagrams allow the readerto identify potentialareas oicommunication breaown within the
workflow at each siteFurthermore, the main communication tools and communication aids used
during the EBGIM patient transfer process at each site, and their benefits and drawdnacks,
described in detaiFinally, the last chapters introduce a comparison between the workflow and
tools at the three sites. The five study questions outlined at the start (see 5&tame also
answered in detail. The final discussion includes a commentary on the main overall issues an
target areas of improvement, and introduces several benchmarks for interventions designed to

address the main issues uncovered during the study.
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Chapter 3
RESULTS - MOUNT SINAI HOSPITAL FINDINGS

3.1 Participants

During the pilot phasat MSH (Octobei November 20Q), the investigator spent a total of 16.5
hoursobserving physicians and nurses in the ED and GIM units performing regular tasks during
work hours.Participants observed during this phase included one GIM nurse, one GIM medical
school student, one GIM jwr resident, one ED physician, 2 ED nurses, as well as brief
informal conversations with GIM and EDand clerks,the GIM senior residentthe GIM

attending physicigrandthe patient navigator

During the work shadowing phase at MSH (Novembebecember 2010), the investigator
observed nurses and physicians involved in an@M patient transfer during five separate
transfers, for a total 022.5 hours of observatiorOf these 22.5 hours, 10.5 Urs were spat
observing physician workflovand 12.5 hours were spent observing nursing workflde
participants involved in this phase of the study inclu@@IM medical school students, 3 GIM
junior residents ED nurses and 4 GIM nursd@sie invesgator spenil6 hours observing inside
the ED, andb.5hours inside GIM ung

In order to ensure that the observatioreseas unbiased as possible armild be generalized to

MSH as a wholeobservers shadowe@IM admitting physicians (junior residents medical
school students) from each of the 4 GIM teams and GIM nurseseomof the8 GIM nursing

units Furthermore, observations were collected at various times of day, ranging from 13:00 to

23:00, during weekdays and weeRds.

During the interviewphase at MSH (January 2011), the investigati@rviewed 3 clinicians who
wereregularly involved in the EESIM patient transfer process in their work: one GIM junior
resident, one GIM nurse, and one ED nurse. These-sgtemctured interviews each lasted

between 30 and 60 minutes.
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3.2 MSH environment overview

MSH is a large academic teaching hospital affiliated with the University of Toronto (Toronto,
ON, Canada). There are 3 GIM units staffed with nurses and allied Ipeafédssionals and

GIM physician teams, each consisting of 1 attending physician, 1 senior resiBepinidr
residents, and-8 medical school students. Based on a rotating schedule, one of the 4 GIM teams
i s -dalnl o, admitting pati entosghoatrhe nighta The EQis f or
staffed with 34 physicians working at once, and nurses (typically 2 nurses toadients).

The environment is hectic in both the ED and GIM yngarticularly during the daytime
Notably, all clinicians engage often inteénruptive faceto-face communication. The background
noise is very highespecially in the ED, where incoming phone calls are announced using
overhead speaker&IM physicians are very mobile, travelling between the ED and the 3 GIM
units, while ED physi@ns and nurses from both ED and GIM are confined to travelling between

the nursing statigrsupply roomsand patient rooms within their unit.

The nursing stations in the ED and GIM units are equipped fixéd landline phones and
computer terminals witinternet and EHR acces9ccasionally(in some of the GIM units and
areas of the EDfomputer terminals can also be found inside patient rooms and medication
supply areasThe EHR systemRowerCha®, Cerner Corporatigns used almost exclusively in

the GIM, whereasharting inthe ED remains mainly papéased.

3.3 ED-GIM patient transfer workflow

The UML diagramdepicting the full process of EHsIM patient transfer isprovided in
AppendixD. The first page is an overview of tleatire process, while subsagnt pages show

each step in more detaBriefly, the transfer begins with the physician handover, meaning a
transfer in responsibility between the ED physician and the admitting GIM physician from the
Afomal | 0 team. The pat iwbenetheGIhM np hryesmaciinasn 6isn otrh
by the ED nurse and any Apersonnel or consulting physicians, as required. Wddred
becomes available in one of the GIM unitse patient is physically transferred out of the ED,

and thenursing handovetakes place. Afterwards, the patient continues to be seen by GIM

physicians, and orders are filled by GIM nurses, AH, and consulting physicians, as required.
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The process begins with a request from the ED physician to the GIM senior resiaatit ton

admit he patient to GIM. Following a brief conversation with the ED physician, the GIM senior
resident does a quick patient consultation, and then assigns the patient to a junior resident or
medical school student (clinical clerk) from the GIM team. The admighysiciandoes a full

patient consultation, writes consultation notes, and then reviews the case with the senior resident.
The decision to admit the patient is then made, after which the admitting resident places the
admission orders and any testing @dication orders in the EHR. If the admitting physician is a
clinical clerk, a cosignature from the GIM senior resident is required for any orders. The patient
is then still in the ED, while arrangements are made for a bed in the GIM. Once a bed becomes
available, the ED nurse contacts the GIM unit to negotiate a time for transferring the patient. The
ED nurse then physically goes with the patient to the GIM unit, where the nursing handover
takes place in person.

The diagram depicts the typical workflow far norurgent, uncertain admission, and omits
deviations inworkflow due to urgency and certainty of admission. The diagram focuses in on the
various communication tools and aids used in the transfer process, and the type of patient
information exchange@ccessed, or recorded at each step.

3.3.1 Communication channels

Based on the UML diagram, the researceealuatedseparatelythe communication channels
available to different pairs of clinicians, caidentified the risks and relative potential patient

safety consequences of miscommunication in each Taseresults are summarizedTable 5
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Table 51 Evaluation of main communication channels between clinicians based on UML workflow diagrams and direct observation findingsMSH

Clinicians

Description

Communication issues

Patient safety risk

Observations

involved

- ED nurse is in the ED, the GIM

High

GIM - communicate @mission status, physician is mobile - potentialdelavof uraent
admitting | clarification of new orders, updates on - risk of delayswith paging nE?siEr: 2ar§ ayoturge
physician | patient status, concerns - lack of salience of new/mdikd “oh s'%‘an otentiall he EHR and th h
& - faceto-face communication or numeric | orders inthe EHR physicl f:Fl: ally - the dan t Epaperc arta
ED nurse | paging - reliance on GIM physician talert un?watretot anges in not tr(;;ste ' l(JjFIO' ate,or easy
ED nurse of stat orders patient status to-ul_n erstan ; five facd
- communicate clarification of new orders, High ]:;;;igcmu'nr}ce;{%’; Ve faceo-
IM n patien ncern . . . .
adeitting ??;cif;fc;cepito?nrtnitr?itcu;t}ocr?r\?\/EiPé - GIM nurse is in the GIM, the GIV - potential delay of urgent | (E.g.28% of the 43 interruptions|
physician | addonsl drect pagng o ugentssues | PRSESED S Moble ter B nsngcare o e O aonitig pryscer,
& - physiciansat the nursing station sometigng WIPS y E \3//\/3 (r: a fp% en y in wur 3\ : " Oﬁ S0 Odsbe i%D
GIM nurse | identify nurse carrying smauthone by unaware of changes erein-personcaused by a
. patient status nurse)
phoning them - reliance on nursing handover
- short (21_0m|nl|£e) falceto-fac?] GIM . Medium faceto-facecommunication to
ED nurse conv_ersatlon taking place in the _ _ - pote;n.tlal of GIM nurse understand medication orders
Py nursing station - risk of forgetting to exchange remaining unaware of
GIM nurse | communication aids: EHR on a computel patient information on the spot relevant patient information
terminal, the ED patient chart and a paper| - risk mitigated by paper
transfer checklist transferchecklist
- faceto-face review of the cagd0-30min) . cqmmumcanon channel highly
L o . variable based on personal
. - communication aids: EHR, paper chart, Medium
physicians . . . . . . preference
I paper consultation notes - scheduling a time to review prior| - potential of delayed e :
within . . X s ) ) - difficult to schedule time to
GIM team | all carry pagers and the senior resident | to the patient admission guidance from senior review, several attempts
sometimes carries a mobile phone resident regarding the case| in 2 o’ut of 5 cases. review afte
- SMSon personal phones often used as V| admission ordesin theEHR
ED _ _ Low - significant drop _in theT peent's
physician |~ short (2 r_nlnl_Jte) phon_e cqnversatlon - risk of forgetting to exchange - m!tlgated by thg full RBC count(meaning high _
- communication aidpatient's ED paper L . patient consultation urgency casejllegedly omitted
& patientinformation on the spot : 4
chart i erformed by the admitting | duringhandover, buthis was
p y g g
GIM - - (particularly for a complex case or " : .
. - to initiate contact, the ED physician page| . GIM physician caught during the full patient
senior . . incomplete ED paper chart) N .
resident the GIM senior resident - worst case scenario consultation performed by the

underestimate case urgenc

admitting GIM physician
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This evaluation reveals that the communication chianpetween the admitting GIM physician

and the ED nurse, as well as the channel between the admitting GIM physician and the GIM
nurse are most susceptible to breakdowns and most critical from a patient safety staridpsint

is becauséhere is no struared communication embedded in the workflow, and the main means
of contact (humeric paging, smart paging, using landline phones at nursing statioms)
relatively inefficient and prone to delays. The main communication tools involved in the process

of ED-GIM patient transfer are further described and evaluated in the next section.

3.3.2  High-risk workflow segment

The highestisk time periodfrom a patient safety standpoint is when the patient is admitted by
the GIM but still physically located in the ED. Firstly, the ED is a very busy unit, more hectic
than the GIM units, and thumt suitabldor a long stayor very sick patients. Secondihe shift

in responsibility can create confusion regarding the appropriate person to contact with patient

care issues.

Furthermore, due to the difference in EHR implementation between the ED and the GIM units at
MSH, new orders placed by the GIM physigacan be missed and patient care delayed because
nurses have to check the EHR rather than the paper chart, as is the case with the other ED
patients. The interview with an ED nurse at MSH confirmed that it is hard for them to remember

to check the EHR dimes, since they are habituated to a workflow involving orders on paper:

All our notes are paper and when | have admitted patients | forget their MAR
[Medication Administration Recordpecause | don't go online that muckve don't do
patient care onlineso I'm almost never looking at their MAR online, so | will forget and it
will be new and I'll think, oh, maybe they have meds and I'll have missed meds by two

hour s because Yburgnatssed taamacking it do yoa jkse don't check it

Fae-to-face followup from the GIM physician to the ED nurses responsible for the transfer
patient can mitigate this risk, but it does not occur consistertig.problem wasonfirmed by
the GIM junior resident interviewed, who pointed out thiaers carget missed in the confusion

during this critical time period:
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The patient is officially under team medicine but physically is in the ED and [there is a
lot of confusion], some nurses want the orders on papeneswant them in the
PowerChart, some want jst faceto-face talk and | think that there's no clear cut
guideline for this short or long period of time and my orders have beeseanis this
period of transition.

Adding to the problem, the ED nur sesntilaghee un
AConsul tation Reqdoensis added td therobast,owhithoonlyphappens after
the case review between the GIM senior resident and the GIM admitting physician.

A relatedissueis thatwhenany orders are placed in the EPR by the GIM physicians, the nurses
have to keep checking the EPR to find these orders, and sometimes staarerdelsyed when

the physicians forget to notify the nurses directly. According to the GIM nurse interviewed, w
has 4 years of experience as a registered nurse in the GIM at MSH, stat orders arefiedeed
delayed because of this issue:

There's other times when they enter in stat orders and we're not notified. It is a
requirement for all residents to notifyurses if they put in a stat order, you know,
through the telephone or also in person but it doesn't happen, I'd say, 90% of the time.

So, a lot of stat orders are delayed by an hour or two.

Paradoxically the idea of a system that notifies the nursesnewer a new order is entered was

not welcome by the GIM nurse interviewed, who pointed out that it would generate too many
interruptions, andi b e mor e fWhers desigaingi anteclinological tool for notifying
clinicians of a change in patient stafigsich as new test results, new vital signs, or modified
orders), there is tension between the necessity of receiving this information and the necessity of

being able to work without constant interruption.
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3.4 Communication tools

The main communication tooénd aids used during the process ofGIDM patient transfer are
listed in Table 6 including the type of communication that they support (synchronous,

asynchronous, communication aid), type of information exchanged using the tool, and typical

users.

Table 67 List of communication tools used at MSH in EDGIM patient transfer workflow

Tool Tool type* Information exchange Users / Scope
]::%Crﬁsr?jr?iizt\i/oer:bal S rich patient information, context all
g)t(iﬂrlgi?g“g; t;:i)glr(])nes S rich patient information, context all
VolP WiFi mobile S rich patient information, context ED phys!C|ar,1 .
phone GIM senior resident
users: GIM nurses;
smartphone {Phone S request for direct care, sep meeting, | callers:patients (mainly),
Apple Inc.) quick update physicians and AH (from GIM
nursing station only)
web-based application text pager: announcement of urgent
and pagin sst),tem A task or # of norurgent overdue tasks;| users:GIM physicians
(WIPpS)g gsy computer terminal: summarized requ{ sendersGIM nurses
/ concern / update
extension where page sender can be i -
. . - - users: physicians, some AH
numeric pager A reached (i.e. nursing station phone
sendersall
number)
Short Message Servic set up meeting, prompt follow-u
(SMS)on personal A 1P 9, promp P: within some GIM teams
phones co-signature request, etc
EHR system . .
(PowerChar®, Cerner A C patient information all (used partlfilly n the ED an
Corporation) almost exclusively in GIM)
(EF[i)rgplgttat\)/Sﬁirthg;?jm AC patient information summairigeveral | ED staff, anyone seeing a
Cemer Corporation) ' ' ED patients) patient in the ED
. S . all (used partially in the GIM
Paper patient chart A C patient information and almost exclusively in GIM
(F: ﬁ 2 g Ir( | In 2 ? E‘) C patientinformation summary ED-GIM nursing handover tool
WIPS patientsign-out c patient information summary (several| GIM medical team
tool (printed summary) GIM patients) communication aid

*Note: S = synchronous communication
A = asynchronous communication

C = communication aid
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3.4.1

Summary

Table 71 Advantages and disadvantages of communication tools used at MSH in EEIM patient transfer

Tool

faceto-face, verbal
communication

| Advantages

- story, context
- chance to ask questions
- immediate feedback

- helps build trus& teamwork

| Disadvantages

- interruptive
- searching for a clinician is time
consuming

Comments

- preferred means of
communication for most
clinicians

fixed landline phones a
nursing station

- story, context
- chance to ask questions
- immediate feedback

- very interruptive (GIM units)

- noise of overhead announcemen
(ED)

- delays due to call transfers

- used often for paging
and waiting for calbacks

VolP WiFi mobile
phone

- useris easily accessible
- story, context

- chance to as@uestions
- immediate feedback

- interruptive touser
- bulky

- VoIP WiFi mobile
phoneextension isiot
widely publicized
throughout the hospital

smartphone (iPhone,
Apple Inc.)

- GIM nurse is easily accessible

by patients

- can reduce stationary phone
traffic at GIM nursing stations

- interruptive touser

- no caller ID

- extension only posted at nursing
station

- bulky

- difficult login procedure

- incoming calls only
- usage is very limited

web-based application
and paging system
(WIPS)

- messages sted by urgency

- less incoming nowrgent

interruptions for physicians

- inconvenient workflow for
physicians to respond to urgent
WIPS

- nurses need to log on to read
physician response

- tool deployed within the]
GIM only

- numeric paging is still
usedfor urgent tasks

numeric pager

- direct extension to reach one

clinician

- simple workflow for caller

(through locating services)

- delayed, unanswered pages

- caller needs to wait near a phone
for page return

- pageuserneeds to find a phone tq
respond

- unknown urgency or caller

- interruptive touser

- user feedback is very
poor

- contact information
typically found by
phoning locating services

Short Message Serviceg
(SMS)on personal
phones

- convenient workflow for users,

easy to respond

- answer tmonurgent messages

can be postponed

- privacy concerns
- lack of story, context

- users are comfortable
with this communication
system

EHR system
(PowerChar®, Cerner
Corporation)

- centralized, accessible databag

of patient information
- no issues withandwriting
legibility

- lacks consolidated summaries

- lacks planned orders, context

- not kept upto-date

- placing orders is unintuitive

- the MAR is difficult to understang
and follow

- no notification for stat orders

- used partially in the ED
and aimost exclusively in
GIM

ED whiteboard system
(FirstNet Whiteboard,
Cerner Corporation)

- up-to-date
- quick summary view

- missing details regarding patient
information and order status
- unintuitive symbols

- used often by ED staff

Paper patient chart

- centralized database of patient

information

- promotes a¢hoc faceto-face

communication

- accessible by only one clinician g
one time

- delays & interruptions associateq
with searching for it

- handwriting legibility issues

- parts can be lost / incongie

- used partially in GIM
and almost exclusively in
the ED

Paper #dApat.
checkli st

o~

- portable

- may reduce risk of omitting
relevant patient information

- time-consuming, work duplication
- not welkintegrated in nursing
workflow

- often omitted during
handover

- feedback from nurses is
positive

WIPS patient sigrout

tool (printed summary)

- portable
- quick summary

- risk of losing printout (breach of

patient confidentiality)

- used extensively by all
GIM physicians
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The benefitsand drawbacks of each of the communication tools and communication aids listed
above weresummarized inTable 7 Overall, clinicians seem to prefer synchronous
communication oversynchronous communication meaithough paradoxically, these generate
interruptions  Numeric pagers stand out as the most inefficient and least preferred
communication tool available at MSH. The WIPS system addresses some of the limitations of
numeric pagers, but has its own drawbacks. There are several important areas of wihcer

the EHR system, though it does have important benefits over the traditional paper chart. The
paper checklist system implemented to support theGE® nursing handover has its merits,
though it is not used aswasintended. Having a quick patientramary for all GIM patients

handy (like the prinbut fromWIPSsigmut ) greatly facilitates co
doo | i st f o r DeGcripdongpdii gashi connmaumcation tool or aid, as well as the
observed usage and the main benefitsl @rawbacks of each, are provided in separate

subsections below.

3.4.2 Face-to-face

Direct faceto-face communication refers to verbal discussiorsparson, scheduled or
unscheduled, with or without communication aids. Based on direct observation and irgerview
faceto-face communication is the preferred means of communication in both the ED and GIM
units. Indeed, most clinicians will first search for the person with whom they wish to
communicate and attempt to engage in f@eface communication anahly when unsuccessful

turn to other communication tools that are available to théns observation is confirmed by

our interview with the GIM nurse, who stated:

Alot of us have a tendency to like [the GIM medical team] to be on the floor and then we

try to address everythingght we need whil e theydre there

It was observed that fag¢e-face communication allows for presenting a story and context, and
provides achance to ask questions for clarification. Anotingportantbenefit ofthe faceto-face
methodis that feedback is immediate, reducing the rfeectliniciansto remember many tasks

at once. Finally, facéo-face communicatiocanhelp build trust and wéing relationships with

other clinicians.
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An important drawback of fae®-face communication ithatit causes interruptions, which have

been shown to cause disruption in working memory, generating errors (Alvarez & Coiera, 2005).

Table 81 Incoming interruptions recorded during direct observation at MSH

() [0} O
= c Q L E O
= 9 = < Y— S Yy— Q S £ ~
= g s £3 : 5 £353%
2 S 2 < ey o R =S 22858
T 8§ &8 w52 8% 5y 2 Suss
Q. > e o < ] L2 ©
(= 5 s =5 £5 s 25 £8os8
= [S) LB SIS SIS SIS ocnEt™~
g E % 23 # 3 * 3 * 3 #3555
Clinician S [ 8 S g R S8 R 88§85
interruted H o S © .E o c S c o c Scwna
GIM admitting . 0 0 0 0
physician 5 9hrs28min | 43 4.5 36 (84%) 0 (0%) 7 (16%) 5 (12%)
ED nurse 5 6hrs3min 18 3.0 15 (83%) 3 (20%) n/a 2 (11%)
GIM nurse 4 | 5hrs12min | 18 3.5 15 (83%) 3 (20%) n/a 0 (0%)

Note: The values provided above may not be accurate due to the small sample size and short observation sessions
(focused on EBGIM patient transfer activities).

Two of the 4 GIM nurses observed carried smartphones. All 5 GIM admitting physicians carried a numeric
pager, and one of the 5 also carried a WIPS pager.

As shown inTable 8 there were 36 (or 84%of the total of 43interruption$ instances of
incomingfaceto-faceinterruptions observed durirtbe work shadowingof five GIM admitting
physiciansover atotal period of 9.5 hoursOf these36 faceto-face interruptions12 (33%)
occurred during charting, 11 (31%) during the review of the case with tha sesident, and 10
(28%) while the physician was placing orders in the EHR, all important activities which are
critical for maintaining patient safetySimilarly, 15 (or 83% of the total of 18 interruptions)
instances of incoming fade-face interruptios were observed while work shadowing 5 ED
nurses for a total period of 6 hours, 14 (93%) of which occurred during charting. Finally, 15 (or
83% of the total of 18 interruptions) instances of incoming -fadace interruptions were
observed while work slwing 4 GIM nurses for a total period of 5.2 hours. Of these, 5 (33%)
occurred while reading the orders from theRE 4 (27%) occurred while preparing medication,

3 (20%) occurred during direct patient care, and 3 (20%) occurred while receiving a handover
from the ED nurse, which are all important activities from a patient safety standpoint.
Furthermore, although it was difficult to assess the urgency of each incoming interruption,
another drawback of fage-face communication is that it can generatermigions that are less

urgent than the current task of the interrupted clinician.
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Finally, faceto-face communication often involves searching for other clinicians, which can be
time consuming. While nurses can be found relatively easily at the nursing station or around the
patient rooms in their wardphysiciars are more mobile, and thus madéficult to find.
Searching for a person often causes interruptions as well, since third parties are usually asked
whether they have seen the clinician requifeat. instance, of the 43 incoming interruptions to

the workflow of the GIM admitting physiais observed, 5 interruptions were due to another
clinician (typically an ED nurse) searching for the senior residergatinor physiciars from

another GIM team.

3.4.3 Fixed landline phones

Nursing stations in both the ED and GIM urate equipped witfixed landline phonegor both
outgoing and incoming calls. In the GIM, clinicians take turns answering the phone, and they
need to ask colleagues to identify the perBmnwhom the call is for. In the ED there is call
display, and overhead paging from the frdesk to announce the identity of the callers. These

phones are often used for paging and receiving calls.

As with other synchronous means of communication, important benefits of phone
communication include that it allows for presenting a story and cora#fgts a chance to ask
guestions, anthcilitatesimmediate feedback.

A benefit of havinga shared landlineas articulated during the interview with a GIM nurse, is
that colleagues can take a message for a nurse that is busy with patient care. Hbigever,
situation can create further i ssues, since

game) and the memory load of the person taking the message is needlessly increased.

Main drawbacksof the fixed landline phonesre that they causeinterruptions and add to the
chaotic hospital working environment. For instance, each incoming call in the GIM nursing
station prompts clinicians working nearby to ask eaitterwhether someone was expecting a
call, causing multiple interruption¥.he avdability of phone terminals in some GIM nursing
stations has also been identified as an iskuéhe ED, the constant overhead paging creates a

very noisy and distracting working environmeiihe researcher noted that during 6 hrs of
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observation in the B over 3 separate days, at various times between 3pm and 7pm, there were

on average 7.5 overhead pages announcing incoming calls each hour.

Furthermore, it was observed that due to the workflow ardimedfixed landline phones
described above, cliniciamdten have to wait folover 1 minuteto connect wittthe right person
by phone.

3.4.4  Mobile phone (VolP WiFi)

Some clinicians (i.e. ED physicians and some of the GIM senior residents) carry mobile phones.
The extension for the mobile phone is only availablithin the department of the clinician,
rather than hospitakide.

As with other synchronous means of communication, important benefits of phone
communication include that it allows for presenting a story and context, offers a chance to ask
guestions, andacilitates immediate feedback. Furthermore, the mobile phone minimizes
interruptions and distractions for other clinicians located nearby, compared fanttime
phones found at nursing stations. Finally, a main benefit is thatstr®f the mobile phone is

easily accessibleammatesr anyone else who knows the extension.

A main drawback for theserof the mobile phone is that incoming calls can cause interruptions,
and are not filtered by urgency. Furthermore, the phone is bulkiylikeely impractical to carry

around at all times. The researcher observed two instances when the mobile phone was left on a
desk in the ED charting room, while theerof the phone (GIM senior resident) had to step out

for a few minutes.

3.4.5 Smartphone

GIM nurses carrgmartphonesPhone Apple Inc.) which areused for incoming calls only. The
smartphonextensions are posted at the nursing station sitetphonesre also connected to a
device in each patient's room, which allows patients to call theendirectly if they require
assistance. There is a call display feature for the patient room, allowing missed calls from
patients to be traced back to the caller. However, in the case of a missed call from a clinician

calling from the nursing station (wteethe extensions are posted), the identity of the caller
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remains unknown Other applications are also available, including best practice guidelines,
pharmacy resources;ngeail, and vital signs recording on one GIM uriiyt direct observation
revealed thathese are not used in practice. EHR access will also be made available on the

smartphones the future.

One benefit of thesmartphongsas used at MSH, is that tpatients can easily reach the GIM
nurse. Furthermoré&IM nurses can identify the identyt of a missed patient call, and attend to it
when less busy. Another benefit is teatartphonesould help reduce call traffic at GIM nursing
stations if incoming calls are transferred onto #imeartphoneshowever, direct observation

revealed that thisinot the case.

An important drawback of themartphonemplementation at MSH, and perhaps the reason why

the phone is not used for outgoing calls, is that the system requires the user to enter a password
before dialing or answering calls. The GIM nurseeimiewed confirmed that having to enter the
password is very cumbersome, takes time and can cause nurses to miss Tiésdliistrates

that resolving privacy concerns cgqraradoxicallylead to decreasing the usefulness of the

communication device byenderingt inaccessible to the user.

Anotherdrawback of thesmartphones that the identity of the caller is unknown (unless it is a
patient call) because of this, the nurse is unable to foligwin the event of a missed calhd

may have to stop important actiesin order to attend potentially nargent cak. Furthermore,
smartphonextensions are only available at nursing stations, and direct observation revealed that
clinicians prefer to search for the GIM nurse féwéace, rather than call them on the
smartphonesFinally, theiPhones and theprotective cases afmilky and cumbersome to carry

at all times. Indeed, only 2 out of the 4 GIM nurse observed actually hadhtrghonen their
possession (although the obssions were done during nighttime, and usage may be higher
during daytime)Another contributing factor to the limited usage could be that logging into the

smartphoneystem takes up a lot of time.
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3.4.6 Web-based application and paging system (WIPS)

WIPS is awebbased application and paging systersed by GIM nurses to sendsIM
physicians urgent messages and -oogent tasks. Urgent tasks require respsngighin 10
minutes, and nonrgent tasks require respoasdthin 2 hours and up to 24 hours.

Nurses logon to the computer application to send a new task, and they resend it if they do not

receive an answer within a reasonable time period.

Figure 11 Sampl e screenshot of pati entiflomtsatningamamual p patiente nt 6 s

names are fictional

Patient's Task List Section

add urgent add non-urgent

Status Description Time Sent Time Left Action
URGENT Respiratory - Desaturation 5302 < 85%  2/14/2007 - 1:35 PM OVERDUE  complete task resend
PENDING Order - Cosign Needed 2{/20/2007 - 3:26 PM 79 min complete task
PENDING Order - Daily Lasix order 2/14/2007 - 1:36 PM OVERDUE complete task
@ Task History

Figure 27 Sample screenshot of adding an urgent task in WIPS from training manual i patient names are

fictional
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Y/

600

Clinician Details

Full Name Phone [Ext] Patient

Hendrix, Jimi Training (005700107)

Task Details

Cardiovascular Incidents

' Chest pain > 10 minutes ¢ Medication reaction

¢ Tachycardia (new) HR > 120 ¢ Transfusion reaction

" Bradycardia (new) HR < 40 " Fall - possible injury

" Hypotension SBP < 90 mmHg  violent patient

" Hypertension SBP > 220 © Leaving AMA

Respiratory

' Desaturation 5a02 < 85%
© Newly requiring > S0% 02
' New shortness of breath
" Hemoptysis

D EIRERES

Decreased LOC

New agitation/confusion
New focal deficit
Uncontrolled severe pain
" Major aspiration
" Trach out

Seizure

The nurse generates a new urgent or-m@ent task by selecting the patient frontish (see

Figure 3, and then typing in their own name and phone extension, as well as details regarding
the taskitself (seeFigure 3.

The GIM physician carrying thalphanumericWIPS pagereceives a brief messagéor urgent
tasks, and reminders dig number of nomirgent overdue taskglowever, they cannot respond
to the task through the alpimameric pagerThe list of patientsshown inFigure 1 can be
accessed by the physiciams a computer termin&b view and respond to current tasks.

Figure 37 Sample screenshot of physician task inbox in WIP$ from training manual 7 patient names are
fictional

¥,/ |

add patient tasklist print condensed print detailed print refresh data
D

search B/ C/D
386
click header bar or @ icon to expand content detail. flashing e indicates urgent tasks, a4 overdue, non-urgent tasks, and
s pending, non-urgent
= Physician Task Inbox
Status Description Time Sent Time Left Action
17024 - Brando, Marlon Training - 005700078
PENDING Assessment Required - Fall without injury 2/6/2007 - 4:10 PM OVERDUE complete task
1703C - Dangerfield, Rodney Training - 005700086
PENDING Order - Bowel routine 2/7/2007 - 11:28 AM OVERDUE complete task
PENDING Order - Daily Lasix order 2/7/2007 - 11:28 AM OVERDUE complete task
1712A - Hendrix, Jimi Training - 005700107
URGENT Incidents - Violent patient 2/6/2007 - 4:16 PM OVERDUE complete task

*

Page Header: Medicine Contact List

g

BED NAME SEX AGE CODE OPEN TASKS
® 170 Mo arilyn Training F 85 Full Code
17 B Training M S0 DNR 1 e |
® 17028 g rd Training M 106 DNR
MNar Sp—
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Physicians can also view and respond to their active tasks by accessing their task inbox through

thecomputer application (sd&gure 3.

Nurses nee to log on to check whether the physician responded to aliaekt observation and
informal interviews revealed that unanswered WIPS messages are typically followed up by

paging GIM physicians directly (ssection3.4.7).
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Figure 417 Sample screensbt of electronic agenda in WIPS from training manual i names are fictional

add patient tasklist print condensed print detailed print refresh data
search 3 AlB|C|D
308
click header bar or @ icon to expand content detail.iflashing (e, i uragant ! e, non-urgent tasks, and
®m pending, non-urgent tasks,
# Physician Task Inbox
= Page Header: Medicine Contact List

Troubleshooting with this E-
Form (24h)

Giancarlo 416-505-7627
Informatics Physician Liaison:
Fran Caygill 2980

Staff: Dr. B. Goldlist

17 S 4602 fax 3112
17 N 4605 fax 5290
12 S 4556 fax 5029
14 S 4590, 115 4580
Locating 5133

Med Records 2649

Hermatology 4503
Interventional Rad 4419
Wound Care 3790, 2818
PFTs 4473/4507(fax)
CMR:790-0814 x5268

(P) 416-790-9619 (h)
4169269577

R2: Todd Lee 3395
(P)416-380-56390

R1: Ada Man

R1: Wayne Baici 416-380-5074

CT imaging 5281

CT abdo 2709-reporting

CT body 2486-reporting

CT chest 6859-reporting

Neuro 2102-reporting

EEG 4477/416-603-5800 %2060

Infx control 650-6674 (3303)
AIMGP 8563 fax3230

ER 5054

CCAC 8732 fax5014

CCU 8685

ICU 4610

Micro: 4432

NUA Barb Allen

980-9097 w 3340 x 2603
Phm: Ruchi 380-5239

SW: Carm 664-4217 %5226
OT: Shona 380-5576 x5402
PT: Nancy 380-5079 %5410
SLP:Mitzi 380-5257 x7174, NRs
8312

RT: Mary x 8212 w3715
Nutrition: Marlene 380-5712 x
8637

Students:

CC4 Michael Sidiropoulos P:
416-685-4732

CC4 Fazilat Mohamoad

CC32 Mara Jones P: 416-790-
1311

Radiology: 4411/ VR 4419
Cytology 8519
PMH(known) 16 2241
PMH Onc 16 S696
Palliative 7584

Geri Psych 5192

Psych 8419

U/S 4495

Marmmogram 4422

MRI 4987
Biochem 4688
Endoscopy 4443
Patho 4457

Vol Services 8200

WIPS also has an electronic agenda of contact information for various clinicians and other
hospital personndkeeFigure 4. Accordingto direct observation, this agenda isdigdten by

GIM physicians.

The main advantage of the WIPS system is that it sorts out incoming communication by urgency,
so that physicians can postpone answeringurgent messages until they are less bii$e

junior resident interviewed also liked ththey could see short messages that are urgent directly
on the pagerlt was observed thaGIM physicians log into the WIPS computer terminal
periodically to check for nemonurgentmessages, similarlfo email. This system can thus

help reduce the number of incoming rangent interruptions for physicians.

The main issue with the WIPS system is that the GIM physicians cannot respond to an urgent
WIPS page directlyusing the alphaumeric pagerInstea, they need to find a computer
terminal and log in to WIPS in order to view the entire message and respond to it. This is
inconvenient, and can lead to delays in addressing urgent WIPS messages. For instance, it was
observed that one physician took 7 mesito log in and respond to an urgent WIPS, although
there was a computer terminal nearlry.another instance, a physician took 14 minutes to
respond, due to battery issues with the WIPS pager.
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Similarly, the nurses cannot read the response of thegduaysmmediately, without logging in
to WIPS on one of the nursing station computer terminale GIM nurse interviewed

confirmed that it is

[ € fumbersome to have to go back to check to make sure [the WIPS message] was

answered and if ndhen [they] lave to resend it.

These drawbacks are also reflected in the fact that GIM nurses prefer to page the physicians
directly rather than sending an urgent WIPS, since they feel that they have a better chance of
reaching them in a timely manner via numeric pggand receive immediateedback through a

phone call backThe junior resident interviewed expressed that the number of urgent WIPS

messageseceived can at times be overwhelming.

3.4.7  Numeric pager

Many physicians andther hospital personneé.g. radiology, allied health professionals, etc)

carry numeric pagers. These devices have an individual extension associated with them. When
the extension is called, the pager makes a soundt aigplays the phone number of thaaller
(typically a nursing statiorfixed landling. Clinicians usually call other clinicians on their
numeric pagers through the hospital locating servidesneric pagers are ubiquitous at MSH.

All physicians observed during pilot and work shadowing carried a numeric pager.

The advantagef numeric pageris that pageuses can give out a phone number where they can
be reached at all times, other than their own personal phone nurakiermore, the workflow

for calling the pager is very simple and fast, involving only a quick catidating services.

Based on feedback obtained during pilot and work shadowing sessions, thecnpagers
emerged as the most problemat@mnmunication tool that is currently in use at M$titstly, it

is sometimes difficult to know whom to contaeind he caller often pages through locating
services This workflow has its drawbacks. For instance, the ED nurse interviewed explained that
when they attempt to reach the admitting Gpklysician they often receive a call back from

another GIM team member (therson responsible for carrying the pager).
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Next, anotherimportant disadvantager the caller is thapagingties them down to one location

(near a phone) where they have to wait for a call back. This was one of the main emergent
themes regardinglinici ans & f r ust r@ntoccasion, the derson pas tp deave the
phone area after sending a page, which results in a misseSiualarly, the receiver of the page
needs to find a phone to call back, which can cause ddlagsED nurse interviegd expressed

that there are instances when a-baltk is not required, and a short messagg will be down

in 2 hours, or | will call back in 20 minutes) would be a more appropriate response.

Another important issue is that the urgency of the redgsesit included in this communication.

The GIM junior resident interviewed pointed out that they did not appreciate receiving the
extension and having to call back, without knowing it 6s a routine i ssu:
t he ©pati entsoon asbpossibleSidiarly,atltee ED nurse interviewed expressed
dissatisfaction with not being able to indicate the urgency of the page:

It would be nice for [thehysiciars] to have an idea of what the priority is because

otherwise every page could be, your patient is about to code, can you come down.

Perhaps not surprisinglthe number of incoming pages can be overwhelming during busy times,
and can cause interruptiorso(me of which may be neurgent). During a 20 minute review of

the EDGIM patienttransfer case between the senior resident and the admitting GIM medical
school student, there were 4 interruptions due to numeric pages (which were returned right
away). Becase of these reasons and also potential issues with battery or reception, it is not
surprising that all study participants agrebdt instances ofinanswered or delayed paga®
commonplace Despite the relatively short observation peritheh researchealso observed an
instance when a page from the admitting GIM junior resident to radiology had to be repeated,

and was fially returned 17 minutes later.

3.4.8 Short Message Service (SMS) on personal phones

On occasion, physicians within a GIM team contact edhbr throughShort Message Service
(SMS)usingtheir personal mobil@hones. The content of the messages typically includes setting
up meetings, asking for a -®gnature, etc. Private patient information is not exchanged using

this communication tool.
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The main advantage of this asynchronous communication tool is that the user can read and reply
to messagesn the spatwithout having to find a computer (as is the case with WIPS) or a phone
terminal (as is the case with numeric pagefsythermore, the gency of the message can be
determined by reading the message, rather than stopping the current activity and having to call
back, as is the case with numeric pagers. Finally, since the users are familiar with this type of

communication, the adoption ofdua system of communication would likely be high.

Although patientrelated infomation is not exchanged in practice with this communication tool,
there is a potential security issue with transferring unencrypted sensitive patient information,
thus privag is the mairimitation. The privacy issues could be addressed by adopting a secure
messaging tool, such &e s e ar ¢ h  BlackBbry Messengers(BBMAnother concern,

as pointed out by the GIM junior resident interviewed, is ®BIS can sometimes replace
synchronous communication, but in an inefficient manner that involves many messages sent
back and forth.

3.4.9 EHR system (PowerChart®, Cerner Corporation)

DESCRIPTION

The EHR system implemented at MSH is Power@aoy Cerner Corpration The user
interface implemented in the ED is FirstNet, which is identical to PowerChart.

Table 91 EHR coverage in ED and the GIM units at MSH

Patient information ED GIM
Summary (for several patients, at a FirstNet whiteboard WIPS patiensign-out tool print
glance) out
Current location FirstNet PowerChart
All Orders (before GIM admission) Paper chart n/a
All Orders (after GIM admission, . PowerChart & transcribed in
: X o FirstNet
including admission orders) Kardex (paper)

Patient care; AH, nursingotes; vitals

(before GIM admission) Paper chart n/a

Patient care; AH, nursing notes; vitals PowerChart & transcribed in

FirstNet

(after GIM admission) Kardex (paper)
Physician's notes Paper chart Paper chart
Historical data (previous MSH admissiol FirstNet PowerChart
Echocardiography results EchoWeb EchoWeb
Results (Iabs., microbiology, pathology, FirstNet PowerChart
cytology, radiology, etc)

Radiology Images eFilm Fusion eFilm Fusion
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The EHR system is used more extensively in the GINsuhan inthe ED, as shown imable 9

Before the patient is officially admitted to GIM, orders and other patient g#ggmation
(nursing notes, vitals, medications, e&rg recorded on paper. Once the patient is admitted to
GIM (even while the patidgns physically still in the EDQ)the orders are placed in PowerChart by
the GIM physicians, and patient cardormationis also recorded in the EHRhis lack of
homogeneity of EHR implementation in GIM vs. the ED has created issues for the admitting
GIM physcians (who work in both units). It can alsmarry safety risks for the patients
transferred between the two uniespecially in the case delays with new orders (see section
3.4.10for more details).

The EHR serves as a central repository of patient information, accessible by all clinicians on
computer terminals throughout the hospital. Furthermore, it is often used as a communication aid
during handover and during review of a case within a medicail. featientinformation found in

the EHR includes: current location, demographics, allergies, history, orders, medication, results,

vitals, and forms.
BENEFITS

The main benefit of the EHR is that it is a centralized database of patient information béecessi
by all clinicians throughout the hospit&éor examplePowerChartallows clinicians to view all

of the patientds or der sfeaturedvhiomevasiagpeetiated hysthei n

MSH nursing and medical stafff. updated regularly by all alii ci ans i nvol ved i
care, the EHR can serve as a trusted infor me
pageo, and r educ itconguminghsele corversations. drr prattice meowever,

clinicians did not seem to trudtat the EHR information was ttp-date and relied heavily on
direct communication with other clinicians. Another benefit is that the EHR eliminates issues
with handwriting legibility.

DRAWBACKS - MISSING COMPONENTS

A maindrawback of the EHR is that it eft lacks consolidated summaries, and offers excessive
information that can obscure relevant items. As an example, one of the admitting GIM junior

residents, despite 7 weeks of experiewdd the EHRat MSH, could not find a past test for the
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patient, andhad to reorder it, potentially leading to unnecessary test duplicalibe.patient had
a voluminous EHR record due to previous MSH

in the EHR was suggested by the resident as a potential sdutioaissie in this example

Another missing component of the EHR pknned orders, courses of action, thoughts, and
context. This component would help keep every clinician involved in the care of the patient up
to-date with new or planned orders, and avoid ¢onfietween existent orders and new orders
suggested after each new consultatlowerChardoes allomus er s t o recor,d fAs
pending approval from the mairhysician caring for the patient; however, an interview with a

GIM junior resident confmed that these are not updated reliably.

Futhermore, there is no simple way to see in PowerChart whether a consult was done, except by

continuously checking for new fAisuggest order

that a clear summaryobcn sul t st atus (i .e. fAdoned or Anot
I think itds just one smal | wibnmedolvecanot df o a d
confusion

Another potentially useful component that is currently missingawerCharts a notification
system for stat orders, information which is currently only communicated by the physicians to

the nurses verbally.

Another component currently not included in PowerChart is the ability to view radiohames
which are currently onlyaccessible on a different system. The GIM junior resident interviewed
agreed that this would be a valuable additidrich would save clinicians a lot of time.

Finally, the ED nurse interviewed pointed out that a summarsnedication administration
records (MARs) for several patients would be helpfals a tool duringthe medication

administration workflow:

It would be really helpful if you said these are my four patients and you were able to see
their MAR times together
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DRAWBACKS T PROBLEMATIC FEATURES

Furthermore of the existing features of the EHBne that stands out as problematic, based on
direct observations theunintuitive user interfactor placing orders in PowerChatithree of the
admitting GIM junior residents shadowed, with experience &HManging between 1 week and

7 weeks, all struggled with order entry in PowerChamt with entering order sets in particular

As a coping mechanism, one of the physicians looked at previous orders for guidance, which
suggests the risk of repeatingrevious mistakes. All three physicians eventually asked
colleagues for assistance. One of the physicians shadowed made an error, ordering a blood
sample meant to be taken once in the morning as a stat order. The error was caught while
discussing the order witthe ED nurse, facto-face. The GIM junior resident explained in the
interview that the search feature for placing new orders is unintuitive, and requires the users to

adapt to a new language structure:

Letbdés say, you want t out stand@ rit can't b@ Teadsirc a n .
Power Chart. STand themno let's gayybu waré fo order chest CT scan. If
you put chest CT scan you can't find anything. You should put CT scan, chest.

Similarly, not all medications can be searched bthlibe generic and the scientific name, so
they can be difficult to findThis is a significant drawback of the current EHR system in place at
MSH, since mistakes with order entry can easily translate into inappropriate treatment for the

patient.
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Figure 51 Sample screenshot of MAR within the EHR system at MSH from training manual i patient
names are fictional

£ HENDRIX, JIMMY - 805-600-058 Opened by SysEd , Training B =10} x|
Task Edit ‘iew Patient Chart Links Options Help
2 ','\- Patient List §3 [Z] Clinical Toals [=] Micromedex [=] CPSO Search =] WIPS QDischarge Summary QECG QEchoWeb QeFiIm Fusion QPRO QTC LHIN Referrals QTreat %
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Menu Previous Pause

The second problematic feature of PowerChart is the way in whicklAi is displayed(see
Figure 5. The MAR is consulted by the nurse riglgfre medication administration, and it can
be very complexparticularly in the case afhronic patients taking many different medications.
Feedback from nurses consistentlyaaied that the MAR layout is difficult to interpréhe ED
nurse interviewecp oi nt ed owut t hat the fAstart dose no
causes medications to show up in the MAR as starting at different tergesl1:52, 11:57,

11:58, etc), which makes the MAR unclear for the nurses. The nurse also noted during the

interview that the font used for the MAR makes it very hard to see which medications have been
administered:

It's easy to see what's due [...] with the bright red boxes, that's helpful, but once the

medication has been given it's [...] so small and igally hard to just get a quick
overview.
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Supporting this, direct observation revealed an instance when a GIM nurse did not understand
the timing for one of the medications in the MAR, until clarified verbally during the nursing
handover by the ED nursé@n issue with this feature of the EHR also implies a high patient

safety risksinceit can lead nurses to administer the wrong medication.

Thirdly, the GIM junior resident interviewed explained the usability issue around over

structuring forms in PowerGint:

One of the reasons | prefer EPR to PowerChart is because in PowerChart, for example,
for nursing notes, they should just check some haxekhere are fifty boxes and it's so
confusing- I'm just tracking all the boxes and | come to the end op#ue, then | miss

the information on the top.

This issue suggests a need for more-fea¢ optionsand flexibility in the EHR.

Figure 6 - Sample of symbols used within the EHR at MSH

Ca = doctor to reassess patient

?Q' = pending discharge

@' = doctor to see patient

ﬂ o i T =lab order placed / lab order completed
" = ECG request

e' =radiology order

" = Do Not Resuscitate

Finally, the EHR system at MSH is not very easy to use overalkodie obscure symbols used

throughout (seFigure §.
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DRAWBACKS - USAGE

Another important drawback of the EHR as an asynchronous communication tool at MSH is that
it is not being updated in a timely manner by all clinicians. Despite the short work shadowing
sessions, the researcher observed an instance when the EHR wasated bgdadiology with

an assessment of the image, which meant that the GIM physician was required to page radiology
and discuss the image directly over the phone, which took up 20 minutes. Furthermore, a lack of
up-to-date record of patient consultationsas observed, as clinicians rely on verbal
communication regarding which consultations have occurred, and which are still pending. One of
the participants suggested that the EHRiis o o f,| exlilbd wibong order s t
compl et ed o sunmary, lwkeayse the HHR takes a long tionapdate(which busy
clinicians do not have) and is missing forcing functions for keeping the recotsdage, its
informationis often outdated and not trusted. As a result, if something really needs tadye do

clinicians follow up verbally with eaebther (in person or by phone).

Interestingly, the workflow observed during shadowing did not fully match the training materials
created for the EHRFor instance, according to the training materials, the EDighypsshould

place a "consult order" in PowerChart prior to contacting the senior resident; however, in
practice the ED physician simply pages the senior resiédsu, the training materials showed
that thephysiciars can adjust the medication dose; hegre in practice they assign the pre
programmed doses in PowerCharhis suggests that reliance on the EHR is not as great as

anticipated, and that users will adapt how they use the tool in order to simplify their workflow.
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3.4.10 ED whiteboard system (FirstNet Whiteboard, Cerner Corporation)

Figure 71 Sample screenshot of ED whiteboard system at MSHfrom training manual i patient names are

fictional
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The Cerner interface for the ED provides users with a whitekligpedview of the current status

of all ED patients ¢eeFigure 7. Thisis displayed on a large screen at the front desk of the ED,
and on computer terminals throughout the uiiihe patient information provided on this
electronic whiteboards kept relatively up-to-date, andincludes admission status, patient
information (bed, CTAS acuity score, name, age, gender, length of stay, complaint), initials of
clinician assigned to the patient, isolation needs, and various icons symbolizing pending and
completed labs, radiology orders, conatibns, etcWork shadowing revealed that ED nurses

glance at the ED whiteboard system several times in an hour.

The main benefits of the ED whiteboard system are that it is kepd-date (it is directly
connected to the EPRYnd that it provides a qgk summary view. However, the system is
missing details regarding patient information and order stetushermore, based on a heuristic
evaluation conducted by the researcher, as well as feedback from junior residents who rotate
between the different &, theusability of the system is low. One of the main usability isssies

thatt he i cons wunder t he fiev e nRgeré6 aahRburé7) aery e nt
obscure
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3.4.11 Paper patient chart

Despite the implementation of an EHR system the ppatent chart is still used extensively at
MSH, in particular in the ED (sesection3.4.2. The paper chart consists of various forms filled
in by clinicians by hand, test results, and other items, and can usually be found at the nursing

stationnearest o t he pati entds r oom.

The main benefit identified for the paper chart as an asynchronous communication tool is that it
contains a record of patient information in one pl#@gether indirect benefit of the paper chart
is that it promotes atoc faceto-face communication in proximity to the chart, as clinicians

reaching for the same chart discover that they are caregivers for the same patient.

One of the main drawbacks ofetipaper chart is th#tcan only be accessed by one clinician at a
time. Direct observation revealed that clinicians sometimes spend a long time searching for the
chart- it may have beem use by another clinician or simply not returned to the standasing

station location. Furthermore, interruptive communication typically accompanies the search for
the paper chart. Another drawback of the paper chart involves handwriting legibility issues.
Shadowing and direct feedback from the participants revélad¢en occasion, clinicians cannot
read parts of t he p aRinalg mipatsulacimtherED, thé pagenttclart t h i
is not bound together. According to feedback from ED nurses, parts of the paper chart often go

missing, which casignificantly affect patient care.
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3412 Paper

Figure8i A Patti eansfer

Apati ent

checkl i s

MOUNT SINAI HOSPITAL 3::\ Patient Transfer

Joseph and Wolf Lebovic Health Complex

Checklist

600 University Avenue
Toronto, Ontario, (anada M5G 1X5

Form MS 734 Front (Rev. 07.2008)

Note e This checklist is to be kept on the patient chart for evaluative

purposes only and will be removed from the chart at time of
patient discharge.
 See reverse for Guidelines for Use.

transfer

to form used at MSH

Clearly imprint patient identification card

Sending
Unit

Receiving
Unit

Transfer Criteria

1.

Demographics
[[J Patient name
[ Patient age

[ Patient gender

[J MRN number given

[ Identification band present on patient wrist/ankle

[J MRN number on patient identification band identical
to MBN number in patient chart (adult patients)

[J MRN on newborn band identical to mother's MRN

. Admitting Diagnosis

[J Admitting diagnosis and pertinent history of present
iliness given
[[J Past medical history given
[[] Old chart available on transfer [1Yes [JNo [ N/A
[ Patient admitted from [] Home [J Nursing Home
] Other (specify)

. Allergies (e.g. type, past reactions, treatment needed during reaction)

[ Allergies reported

8. Primary Language
[[] Primary language reported including sign language

Interpreter required [JYes [JNo

checkl

9. Monitoring/Level of Observation Required
Telemetry required [ClYes [INo
Restraints required [JYes [INo
Constant observation required []Yes [JNo

10. Vital Signs/Physical Findings on Assessment

[ vital signs/physical findings reported including pain
assessment/score.

11. O2 Saturation/02 Delivery

O Concentration, method of delivery, patient tolerance
reported.

12. Intake and Output

[InPO status, IV access, IV infusions type and amount
infused, oral intake, urinary output, any and time of last
stools or vomiting reported.

[ Allergy band present on patient wrist/ankle

. Patient Belongings Accompanying Patient on Transfer

[ Patient belongings/Clothes bag [] Toys

[] Dentures [[J Expressed breast milk
[] Glasses/Contact lens [] Other (specify)

[ Hearing Aid(s)

. Code Status

Living Will2 (JNo [ Yes = [ Full code status
[J DNR

[J Other (specify)

[0 Yes [0 No

[J Yes [ No

Copy of Living Will on chart?
Power of Attorney?

13. Medications Administered/Pending

[[IName, dose, route, time last administered, time next due,
response to medications reported.

Patient brought own medications from home
ClYes CINo [ N/A

Medications transferred to unit with patient
[JYes [ONo [ N/A

14. Labs/Diagnostics Completed or Pending

[[J Abnormal results and/or tests not yet completed,
and/or results pending reported.

Lab labels sent with patient
[JYes [JNo [ N/A

Copy on chart? [J Yes [J No

Contact name

~

. Isolation Required

(based on patient symptoms and current isolation policies)

[ Airborne [J c. difficile precautions
[] Droplet [J Chicken pox/Shingles
[ Contact [J MRSA/VRE precautions

MRSA/VRE swabs completed [J Yes [J No [J N/A

15. Treatments or Therapies Completed or

Pending Report given on:

Wounds/Dressings [OYes [ONo [ N/A
Follow-up appointments [JYes [INo [ N/A
Parent CPR training CYes [ONo [ N/A
Direct donors CYes [INo [ N/A
Car seat probing OYes CONo [ N/A

See reverse for Guidelines for Use =»

Transferring RN

Receiving RN

Unit Date

PRINT NAME

(YYYY MM DD)

Unit Date

PRINT NAME
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The "Patientransferchecklist* Gee Figure 8) ia paper form filled out by ED nurses before the
patient transfer to GIM, and used as a communication aid during handover to the GIM herse.
headingsare:demographics, patient identification number, admitting diagnosis, allergies, patient
belongings, code status, isolation needs, primary language, level of observation required, vital
signs and physical findings on assessment, oxygen saturation, intakeitanti medications
administered and pending, labs and diagnostics administered and pending, and treatments or

therapies completed or pending.

The main benefits of this communication aid are its portability and the fact that it provides a
succinct and stictured summary of relevant points to cover during the-tadace nursing
handover conversatiomvhich can reduce the risk of omitting relevant patient informatiser
feedback from both ED and GIM nurses regarding this communication aid was also very
positive. Feedback from the interview with an ED nurse showed that the checklist is great for

ensuring that code status and allergies are covered during the handover.

However, direct observation reveal o©d mlamrmi t e
practice.Out of the 4 EBGIM nursing handover observeid, one handovethe form was used
but not filled out, and in another the form was not used at all.
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Figure 9T MSH Gui del ines for use of HApatient transfer chec

Guidelines for Use

Many medical errors involve a loss of information as patients transition from one locus of care to another
(Leonard et al. 2004). The use of a Patient Transfer Checklist has been shown to reduce errors and adverse
events, related to communication of patient information at the time of patient transfer, by standardizing
information given during handoff (Child Health Corporation of America, 2004).

The following guidelines are based on human factor principles and are intended to maximize outcomes
associated with using a Patient Transfer Checklist during handoff communication:

1. A checklist must be used for every patient transfer from the Emergency Department (ED) to
an inpatient floor, and from inpatient floor to inpatient floor (e.g. ICU to medicine). “Memorizing”
checklist items and not using the checklist defeats the whole purpose which is to prevent
errors related to the omission of critical information during handoff.

2. Use the checklist in the same order every time. The checklist is designed with the most
important items towards the top or beginning of the handoff process when people are more
focused and less distracted.

3. When providing or receiving a handoff report, you must go through each item on the checklist.
No item may be skipped or significantly modified. If an item on the checklist is not applicable,
you must state it is N/A.

4. Critical pieces of information are highlighted on the checklist. Shaded areas must be repeated
back by the person receiving handoff report. For example, if the person providing report says
the patient is allergic to Penicillin, the person receiving report must say back that the patient is
allergic to Penicillin. This independent double check is an important way to verify critical
information and reduce the possibility of error related to handoff.

5. Do not go below checklist section lines until all items in that section have been discussed and
checked off. You must complete each section before moving forward.

Leonard, M., Frankle, A., & Simmonds, T.(2004). Achieving Safe and Rellable Healthcare. Chicage: Heath Administration Press.
Chiid Health Corporation, (2004). Convergent Knowledige Solutions. Park City, Utah

Furthermore, the gdelines foruseshownin Figure 9 werenever strictly followed.The main
reasos for limited usage of the form as a communication aid during@M nursing handover

are likely that filling out the form involves extra time on the part of the ED nurses (who are
extremely busy) anthatthe process is not walhtegrated into the workflow of the ED nurses.
The information from the form can also be found in the EHR and paper charg pmtess of

filling it out involves work duplication on the part of the ED nursésirthermore the
information on the checklist is tirrensitive, so filling it out ahead of time is not useful since
the form will not be accurate by the time the patisnphysically transferred to the GIM. ED
nurses typically have to fill out the form right before the transfer, and sometimes there is not
enough time to do so. On occasion, the form is filled out from memory, while in transit, which
may result ininaccurateinformation. Finally, direct feedback from an interview with an ED
nurse revealed that the topics on the checklist are organized differently than the orders in
PowerChartso going through it can be cumbersome.
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3.4.13 WIPS patient sign-out tool (printed summary)

The WIPS software includes an online patient gghtool, which contains a brief summary of

the diagnosis and care plan of all admitted GIM patients, updated once daily by the GIM
physicians. GIM physicians (in particular junior and senior residertscimcal clerks) carry
print-outs of the summaries for the patients in their care. Theyheseo f t e n a slista fAt
and as a communication addring handover or review within the GIM medical team. The online

WIPS patient sigiout tool is also ready GIM nurses, according to the GIM nurse interviewed.

The main advantage of the WIPS patient saghtool is that, when printed, it provides access to
summarized medical inforation to the GIM medical staffrhile they are in transit. The main
disadvantge of using the prinbut is the risk of breach of patient confidentiality if the paper is

lost.

3.5 General communication issues

In addition to the issues related to individual communication tools used at MSH, two main
general issues also affected the proadsED-GIM patient transfer. Firstly, work shadowing
revealed that physicians typically carry multiple deviceg.(numeric pager, WIPS pager,
hospitatprovided mobile phone, personal phone, etc), and also cheekl @nd updates in the

EHR. The task ofkeeping track of all of these devices can be overwhelming and make
prioritizing and answering medical requests difficult. The use of multiple communication
systems at once can cause workflow inefficiency and delays in patient care, which can jeopardize
paient safety, in particular with transfer patients who require coordination amongst many
physicians. Furthermore, the admitting GIM physicians rotate between different hospitals with
different policies and IT systems, making it difficult for them to adaptaried communication
systems. Finally, direct observation also revealed that accessing patient data from other hospitals
is very difficult, in particular because other hospitals have different EHR systems in place. This
all suggests that making commurtioa tools minimal in number, intuitive to learn, homogenous
throughout the hospital, and compatible between hospitals would be ideal requirements for an

effective hospital communication system.
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Finally, finding contact information for a particular clido has proven difficult as well. For
instance, in several instances the ED nurse was unaware of which GIM medical team was
currently oncall (due to a rotation schedule between the 4 different GIM medical teams). Also,
the physicians were occasionallyusigling to find the proper contact information for AH or

ot her departments (radiology, | abs, et c) ; t
search the address book incorporated in the WIPS system. It was often unclear which contact
numbers wee functional during ofhours. All of this suggests that the hospital might benefit
from a rolebased communication system that takes into account procedures that vary according
to the time of day, provided that the system is simple, homogenous, anthenptel throughout

the hospital.
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Chapter 4
RESULTS - SUNNYBROOK HEALTH SCIENCES CENTRE
FINDINGS

4.1 Participants

During the pilot phase at SHSC (January & February 2011), the investigator spent a tbtal of 1
hours observing physicians and nurses in the ED and GIM units performing regular tasks during
work hours.Participants observed during this phase included one GIM nurse, one GIM medical
school student, one GIM junior resident, one GIM senior residenpr&dED nurse, as well as

brief informal conversations with GIM and ED ward clerks, GIM nurse managers, and staff

training hospital personnel in the use of the EHR and other software tools.

During the work shadowing phase at SHSC (Marchpril 2011), two investigatorsobserved
nurses and physicians involved in an-BIM patient transfer during fivehysician handover
sessions (including patient admission to GIM and order entry) and five nursing handover
sessiongincluding the nursing report and physigaltient transfer)for a total ofl0 patients and
28 hours of observatiorOf these28 hours 9 hourswere spent observinGIM physicians 9.5
hours observing ED nurses involved iagular patient care andrder entry during GIM
admission,5 hours observig ED nurses involved in nursing handover to GIM, drsihours
observing GIM nursegeceivinga patient from the EDThe participants involved in this phase of
the study includedl GIM fellow resident 1 GIM senior resident, 2 GIM junior residents, 1 GIM
clinical clerk, 10 ED nurses, and 5 GIM nurs&$e investigata spent22 hours observing
inside the ED, and 6 hours inside GIM units.

In order to ensure that the observations were as unbiased as possible, and could be generalized t
SHSC as a whole, obsers shadowed GIM admitting physicians (junior residents or medical
school students) from various GIM teams and GIM nurses from various GIM nursing units.

Furthermore, observations were collected during daytime, evenings, ang:maek

During the intervew phase at SHSC (May 2011), the investigator interviewed 3 clinicians who

were regularly involved in the EGIM patient transfer process in their work: one GIM junior
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resident, one GIM nurse, and one ED nurse. These-sgtemstured interviews each lasted

between 30 and 60 minutes

4.2 SHSC environment overview

SHSC is a large academic teaching hospital affiliated with the University of Toronto (Toronto,
ON, Canada). There are 4 GIM wards staffed with nurses and allied health (B4, C4, D4, and D2),
and 6 GIM physician teams (blue, yellow, orange, green, red, ilwed) seach team generally
consisting of 1 attending physician, 1 senior resident, a few junior residents, and several medical
school student s. Based on a rotatxiah¢ o0sc ladadu
patients during evenings and weekds. During regular work hours (Monday to Fridayg)9

two staff internists ¢gne attending physician, and ofalow, senior, orjunior resident) are
physically located in the ED anare responsible for all admissions from ED to GIM. Post
admission, thetaff internist hands over the patient to a physician belonging to one of the 6 GIM
physician teams. The ED is staffed with physicians and nurses, and has 4 zones: blue and green
(for regular patients), purple (for minor injuries), and orange (transitfporpatients waiting for

a hospital bed).

The environment is hectic in both the ED and GIM ymtsticularly during daytimeNotably,

all clinicians engage often in interruptive faceface communication. The background noise is
usuallyvery high. Except for the daytime GIM staff internist§IM physicians are very mobile,
travelling between the ED and thariousGIM units, while ED physicians and nurses from both
ED and GIM are confined to travelling between the nursing station, supply rooms, amt pati

rooms within their unit.

The nursing stations in the ED and GIM units are equipped with phones and computer terminals
with internet and EHR acces®ccasionally (in some of the GIM units and areas of the ED)
computer terminals can also be found ingidéient rooms and inside medication supply areas.
The EHR system{acis v.7.1, TELUS) is used homogeneously throughout the hospital, in

combination with paper charting.

55



4.3 ED-GIM patient transfer workflow

The UML diagram depicting the full process of £IM patient transfer is provided in
Appendix E. The first page is an overview of the entire process, while subsequent pages show
each step in more detail. Briefly, the transfer begins with the physician handover, meaning a
transfer in responsibility betweenetieD physician and the admitting GIM physician from the

A omal | oduringeodmours, or the ED physician and the staff GIM internist during regular
hours The patient then remains inthe ED wher e t he GI M physicianb
ED nurse ad any AH personnel or consulting physicians as required. When a bed becomes
available in one of the GIM units, the patient is physically transferred out of the ED, and the
nursing handover takes place. Afterwards, the patient continues to be seen byGidiaps,

and orders are filled by GIM nurses, AH, and consulting physicians as required

The process begins with a request from the ED physician to the GIM senior residatitayn

staff internistto admit the patient to GIM. Following a brief conwaien with the ED physician,

the GIM senior resident does a quick patient consultation, and then assigns the patient to a junior
resident or medical school student (clinical clerk) from the GIM team. The adnptiygician

does a full patient consultatiowrites consultation notes, and then reviews the casehstbr

her superior The decision to admit the patient is then made, after which the admitting resident
places thepaperadmission orders and apapertesting or medication orders in teder bo.
Radiology orders are requested directly by the physician in the EHR, while all other orders are
written on paper and transcribed into the EHR by the nursing Btdfé admitting physician is a
clinical clerk, a cosignaturgom the GIM senior resident is required for any ord@frse patient
remains at this time in the ED while arrangements are made for a bed in the GIM. Once a bed
becomes available, the ED nurse contacts the GIM unit by phone to provide a verbal handover.
The GIM nurse takes notes using a papér r a n sdeoeintabilayd form (seesection4.4.13.

The patient is then transported to the GIM unit by a porter, where the GIM nurse continues to

provide care

The diagram depicts the typical workflow for a Amgent, uncertain admission, and omits

deviations inworkflow due to urgency and certainty of admission. The diagram focuses in on the
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various communication tools and aids used in the transfer process, and the type of patient
information exchanged, accessedrecorded at each step.
4.3.1 Communication channels

Based on the UML diagram, the researcher evaluated separately the communication channels
available to different pairs of clinicians, and idéetl the risks and relative patient safety

consequences of miscommunication in each case. The results are sumnmarizddei 10
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Table 107 Evaluation of main communication channels between clinicians based on UML workflow diagrams and direct observation findings SHSC

Clinicians

involved

Description

Communication issues
- ED nurse is in the ED, the GIM

Patient safety risk

High

Observations

- the EHR and the paper chart al

GIM - communicate admission status, physician is mobile - potential del f urgent nottrusted, ugo-date, or easjo-
admitting | clarification of new orders, updates on - risk of delays with paging nﬁfsﬁl garee ay ot urge understand
physician | patient status, concerns - low salierce of modified paper ~oh si?:ian otentiall - heavy reliance on paper chartin
& - faceto-face communication near paper | orders an are och):han esyn andfaceto-face communication
ED nurse | chart or numeric paging - reliance on GIM physician to alert uat'(\;\lnt otatus ges| - issues with understandiegd
ED nurse of stat orders patl u consolidating paper orders
High - smart paging was often
S(;I\r:l]ittin - communicate clarification of new orders,| - GIM nurse is in the GIM , the GIM| - potential delay of urgent Sggmgtterﬁoingdhtzzlrll Eggﬁﬁgd by
h sicia% updates on patient status, concerns physician is mobile, often in GIM nursing care (faster)
g‘ y - faceto-face communication or numeric | - risk of delays associated with - physician potentially - paging through call locating
GIM nurse | P399 paging un?watretotf changes in sometimes resulted in having thq
patient status wrong resident call back
- risk of forgetting to exchange Medium - nurses share administrative an
- short(2-10 minute) phone conversation | patient information - potential of GIM nurse patient careasks for multiple
ED nurse | - communication aids for ED nurse: patien| - paper form used on one side only | remaining unaware of patients
& chart and/or EHR and EDIS canconstrict the communication relevant patient information| - tension regarding content of
GIM nurse | - GIM nurse takes notes on a transfer - main caregiver sometimes - EHR and paper chart act 4 handover, stemming from
checklist paper form unreachable by phone, another nury safety net, butat always different expectations on ED ang
gives/receives report in their place | complete or clear GIM side
- faceto-face review of thease (1680 min) - o major frustrations y0|ced by
S L - the participants regarding
physicians | _ commumcaﬂon aids: EHR, paper chart, . . . . Medium communicabn within the GIM
within paper consultation notes - scheduling a time to review prior t¢ - potential of delayed medical team
GIM team | - all carry pagers, senior resident sometim| the patient admission guidance from senior - daytime handoverisvolve an
carries smart phone resident regarding the case additional handover within the
- SMSon personal phones often used as v GIM teams
ED - short (2 minute) conversation-person or Low
physician ?\ée(r)t?ﬁnﬁzo:ei cation aid: - risk of forgetting to exchange i rr;iltlgtatednbyltthtei frl{'"
& " | patient information on the spot patient consuftation — .
chart : performed by the admitting | No observed issues
GIM O - (particularly for a complex case or -
. - to initiate contact, the Ephysicianpages | . GIM physician
senior h . . hes for th incomplete ED paper chart) .
resident the GIM senior resident or searches for th - worst case scenario

in the ED

underestimate case urggn
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This evaluation reveals thas withMSH, the communication channels between the admitting
GIM physician and the ED nurse, as well as the channel between the admitting GIM physician
and the GIM nurseare most susceptible to breakdowns and most critioad 2 patient safety
standpoint. Like MSH, there i®0 structured communication embedded in the workflow, and the
main means of conta@humeric paging, smart paging, landline phones at the nursiihgn$tare
relatively inefficient and prone to delays. Another problematic communication channel is that
between the ED and GIM nurses, since the phone transfer introduces difficulties with reaching
the responsible nurse, and the communication is consirayna checklist which is followed by

only one of the two parties. The main communication tools involved in the process@fNED

patient transfer are further described and evaluated in the next section.

4.3.2  High-risk workflow segment

For similar reasons to M§ the highestisk time from a patient safety standpoint is when the
patient is admitted by the GIM but $tdhysically located in the ED (see sect®.2. Based on

direct observationthis critical period also seenig be longer on average at SHSGnpared to

MSH, mainly due to lower GIM bed availabilitypelays in GIM patient admission workflow

may also be due to the multiple systems used for processing the admission (i.e. Oacis, EDIS,
BMS, eSignOut)aseach additional steptroducesa waiting perd.

Furthermorephysiciars at SHSC write orders on paper, which are then transcribed by the nurses
into the EHR. Clarifications with the paper orders are often needed by the ED nurses, and can be
difficult to obtain from the GIM physiciansvho aretypicdly only in the EDto perform patient
consultationsAlso, if other medical specialistonsultthe transferpatients and have suggested
orders during this time, the ED nursesistagain reaclthe GIM physician and obtain a verbal
approval orsignature. Ulike MSH, at SHSC there are no software tools (i.e. the EHR) available

to facilitate this process.

Finally, e is also the case at MGH t he ED nur ses are unaware ¢
goals until theficonsultationrequest ande p o r t ofornpia @dded to the chart, which only

happens after the case review between the GIM senior resident and the GIM admitting physician.
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4.4 Communication tools

Table 117 List of communication tools used at SHSC in EBGIM patient transfer workflow

" Tool type* Information exchange Users / Scope

faceto-fape, .verbal S rich patient information, context | all
communication
fixed Iapdlme phones S rich patient information, context | all
at nursing station
smartphone . .
(BlackBerry, S, A calling, BBM, looking up web GIM senior resident
. references
Research In Motion)
. . extension Where page sendgr “4 some physicians and allied health
numeric paging A be reached (i.e. nursing station
personnel
phone number)
. extension where page sendan | most physicians, allied health
smart paging (alpha .
' A be reached, or text message personnel, pharmacy, and nursing te
numeric) :
sent from computer terminal leaders
SMSon personal A set up meetmg, prompt to follew within some GIM teams
phones up, coesignature request, etc
EHR system (Oacis, Lo .
TELUS) A C patient information all (both GIM and ED
Paper patient chart A C patient information all (bothGIM and ED
demoaraphicscurrentlocation clinicians physically located in the EL
EDIS A ograpnicsy ' to find currentED bedlocation when
admission status T
the ED patient is moved
clinicians throughout the hospital
BMS A beds, cleaning status to find current floor plan of beds in th
entire hospital
. patient information summary GIM staff, clinicians seeing patients i
GIM whiteboard A C (several GIM patients), consults | the GIM
AiTransfer patient information summary .
Account abi C (checklist) ED-GIM nursing handover tool
atient information summar GIM medical team communication ai
eSignOut C P . y occasbnally consulted by nurses and
(several GIM patients) :
allied health personnel.

*Note: S = synchronous communication
A = asynchronous communication

C = communication aid

The main communication tools and aids used during the process-GiE[patient transfer are
listed in Table 11 including the type of communication that they support (synchronous,
asynchronous, communication aid), type of information exchanged using the tool, and typical

users.
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4.4.1

Summary

Table 127 Advantages and disadvantages of communication tools used at SHSC in{&0IM patient transfer

faceto-face, verbal
communication

Advantages

- story, context

- chance to ask questions

- immediate feedback

- helps build trus& teamwork

Disadvantages

- interruptive
- searching for a clinician is time
consuming

Comments

- preferred means of
communication for most
clinicians

fixed landline
phones at nursing
station

- story, context
- chance to ask questions
- immediate feedback

- very interruptive(GIM units)

- noise of overhead announcemen
(ED)

- delays due to call transfers

- used often for paging and
waiting for caltbacks

- used for EBGIM nursing
transfer

smartphone
(BlackBerry,
Research In
Motion)

- story, context

- chance to ask questisn
- immediate feedback

- portable

- very interruptive taiser

- phone number not widely
publicized throughout the
hospital

numeric paging

- direct extension to reach one
clinician

- simple workflow for caller
(through locating services)

- delayed unanswered pages
- caller needs to wait near a phone
for page return

- pager useneeds to find a phone
to respond

- unknown urgency or caller

- interruptive touser

- user feedback is very poor
- contact information
typically found by phoning
locatingservices

smart paging
(alphanumeric)

- can indicate caller and
urgency in a short message
- connected to upo-date

database of cl

- interruptive touser

- no validation of message receipt
(unless catback is required)

- difficult workflow to send a
message

- depending on usage, it has|
also acts as numeric paging
(see above)

SMSon personal
phones

- convenient workflow for
users, easy to respond

- answer to noswurgent
messages can be postponed

- privacy concerns
- lack of story,context

- users are comfortable with
this communication system

EHR system
(Oacis, TELUS)

- centralized, accessible
database of patient informatior]
- less issues with handwriting
legibility

- suggested dosages upon ord
entry

- SHSC implementatiolacksMAR
- SHSC implementatiolacks vital
signs record

- no notification for new results

- lacks planned orders, context

- lacks documentation of
consultation status

- poor platform for viewing
radiology results

- placing orders is unintuitive

- workflow for viewing test results
is cumbersome

- not kept upto-date

- physiciars write paper
orders, which are then
transcribed by the nurses int
the EHR (except radiology
ordersi entered by
physiciars directly and
medication orders faxed to
pharmacy)

- advanages and drawbacks
for paper ordering included
under fdApaper
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Tool

Paper patient chart

Advantages

- centralized database of patiel
information

- promotes a¢hoc faceto-face
communication

- new paper orders in special
bin are visible to nurses

' Disadvantages

- accessible by only one clinician 4
one time
- delays & interruptions associateq
with searching for it

- handwriting legibility issues

- parts can be lost / incomplete

- writing paper orders is slower for
somephysiciars

- transcription of paper orders is
cumbersome for nurses

- paper orders can be incomplete
- consolidating paper orders is
difficult

Comments

- used extensively in both thg
ED and GIM units

- kept relatively upto-date
- quick summary view
- communicates current patien

- unintuitive user interface and
layout
- poorly used for documenting

EDIS location consultation status - used dten by ED nurses
. . - only accessible from the ED
- communicates hospital bed | _ requires manual updating (not
availability for transfer patients linked up to EHR o other tool)
- centralized database of patiel
information - hospitatwide platform, high
BMS - kept relatively ugto-date - low rate of usage potential for expanding its

- quick summary view
- hospitalwide

usage applications

GIM whiteboard

- kept relatively upto-date

- quick summary view

- flexible coding scheme, can
adapt to user needs

- requires manual updating

- norruniversal coding scheme, ca
be difficult to decipher

- only accessible within the unit

- various physical
whiteboards implmented in
each GIM unit

AiTransfer
accountab

- may reduce risk of omitting
relevant patient information

- risk of overstructuring handover
communication

- not welkintegrated in nursing
workflow i only used on one side

- high adoption rate
- feedback from nurses is

paper form during thehandover communicatio generally negative
- clustered layout
eSignOut - portable in printout form - risk of losing printout (breach of | - used extensively by all Gl

- quick summary

patient confidentiality)

physicians

The benefits and drawbacks of each of the communication tools and communication aids

described above wemssuummarized infable 12 Overall, clinicians seem to prefer synchronous

communication over asynchronous communication meatihough paradoxically, these

generate interruptiondNumeric pagers stand out as the most inefficient and least preferred

communication tool available at SHSC. The smart paging system addresses some of the
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limitations of numeric pagers, but sending a message lie difficult and takes a longer time

There are several important areas of concern with the EHR system, though it does have
important benefits over the traditional paper chart. EDIS and BMS have some important
advantages as communication aids over physwateboards, though they also require manual
updating anatontainuser interfacethat are not considerentuitive. The paper checklist system
implemented to support the EBGIM nursing handover has its merits, though it fails to properly
support the phamhandover conversation. Having a quick patient summary for all GIM patients,
suchasaprimmut from eSi gnOut, greatly facilitates
GIM physicians Descriptions of each communication tool or aid, as well asltiserved usage

and the main benefits and drawbacks of each, are provided in separate subsections below.

4.4.2 Face-to-face

Prevalence, advantages, and disadvantages oftddaee communicatiorat SHSCare very
similar tothoseat MSH Please refer to sectidh4.2for a complete discussion.

Table 137 Incoming interruptions recorded during direct observation at SHSC

() 0 D
z g8 3 £ S S fcgos
2 g = < e 8 S 5 8 22329
@ © @ R b S & D0 Do s e
S et ) 2] o wn < (2] c 2] [N} 8 [e)
g 3 S =5 25 25 25  £508
s 8 = 23 =3 w3 =3 =3%5s
Clinician kS [ e o3 s 3 g9 s g ERo-R
interrupted +H e e © .S o c ec o c 2cna
GIM admitting . o o o o
physician 5 | 6hrs51min | 21 3.1 12(57%) 6(29%) 3(14%) 1 (5%)
ED nurse 10 | 13hrs9min | 44 3.3 40(91%) 4(9%) n/a 2 ()
GIM nurse 5 4hrs25min 16 3.6 15(94%) 1(6%) n/a 1(6%)

Note: The values provided above may not be accurate due to the small sample size and short observation sessions
(focused on EBGIM patient transfer activities).

Three of the 5 GIM admitting physicians carried an alphmeric (smart) pager and a personal phone,
of the 5 carried a personal smartphone which was set to receive smart pages, and one of the 5 carried a
numeric pager and a personal phone.

The level of interruptions observed is also similar (Bakle 13. There are some fewer overall
interruptions for the GIM admitting physicians at SHSC than at MSH (3.1/hour vs. 4.5/hour),
and significantly fewer faceo-face interruptions, which might be because the charting area for

physicians in the ED is more secludadd spacious at SHSC compared to MSH. Also, the
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proportion of phone interruptions is higher at SHSC compared to MSH (29% vs. 0%), likely
because GIM physicians at SHSC make more use of their personal phones in addition to the

fixed landline phones found #te nursing stations.

4.4.3  Fixed landline phones

The description, usage, advantages, and disadvantafpesdoiandlinephones at SHSC are very
similar to those at MSHOne key disadvantage, as underlined by the GIM resident interviewed,

is that thenursingstationphones introduce delays:

Trying to reach someone through the hospital phone system is very frustrating because

not everyone picks up. When you have some

The average number of overhead announcement® ieEh(most of which announce incoming
calls) is 16/hour, as sampled for one hour periods over five separat&Sdaysectiorn.4.3for a

complete discussion.

4.4.4  Smartphone

The GIM senior residents typically carrysacure hospitalprovided smartphone BlackBerry,
Research In Motion)which they use for callgxchanging messages through BB&hdweb
resourcesNo information is actively pushed on the device. In the past, clinicians used to receive
critical lab values directly on thesmarphones or pagerbut this practice was stopped because

it generated constant interruptiofi$is situationillustrates the paradoxical need of physicians to

be informed in a timely manner of critical results, and yet not be interrupted.

The main benefit of having thesevitees, as with other synchronous communication means, is
that it allows for presenting a story and context, offers a chance to ask questiops)\aahels
immediate feedback. Furthermore, using sheartphonegor calls minimizes interruptions and
distractons for clinicians located nearby, comparedatadline nursing statiorphones Finally,

the smartphonesire portable, which allows the mobile physicians to easily stay in touch with
others from anywhere in the hospital.

However, a related downside is that incoming calls can cause interruptions and are not filtered by

urgency. This is why most clinicians using mobile phones ad@to not make their phone
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numbes public. Thus, paradoxically, physicians prefer synchronousroanication, but choose

to avoid it in some scenarios due to the interruptions that it generates.

BBM has the benefit of allowing users to postpone the reply until they are free, and also reply on
the spot from anywhera ithe hospitalWWhenmessages arexehangedusing hospitaprovided
handheld devices, the information is encrypted, so there is no security issue (as is the case with

personal mobile phones).

4.4.5  Numeric paging

The description, usage, advantages, and disadvantages of numeric pagers at SHS¢ are

similar to those at MSH. See secti®d.7for a complete discussion.

Most pages sent out and received by clinicians during the shadowing sessions were actually
returned very promptly. Six out of 7 pages sent out by the shadowed physicians andstaiffsing

were returned within 5 minutes, and one Huwgent smart page was returned after 13 minutes.
Similarly, out of a total of 9 pages (both numeric and smart pages) received fayysieiars
shadowed, 8 were returned within 5 minutes, and 1 was rdtafter 10 minutes. Although the

pages were generally returned very quickly, in one instance the connection failed (no answer),
and in another instance the physician had to wait on the phone for 2minutes and 40 seconds
before finally connecting with the sder of tle page.Oftentimes, the person answering the
phone when a page was returned was not the sender of the page. Although the issue of delayed o
unanswered pages was not observed during the shadowing sessions at SHSC, direct feedback
from clinicians suggested that these problems do exist. One of the GIM junior residents
shadowed said that pagers cause delays and complained of too many pages regarding minor

issuesThe GIM physician interviewed explained:

If you're calling the ward, typically, diffené wards have different lengths of time they
take to pick up on the phone based upon who works there but it can be anywhere between
10-15 seconds at best to minutes. I've had times where I've been paged to the ward and

I've called back and I've waited noites for something to pick up.

Furthermore, the need to wait near a phone for abeak emerged as an issue from the

shadowing sessions as wéline of the physicians shadowed actually gave out a personal phone
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number when paging others, rather than sing station phone number, since there was no time

to wait near a phone

4.4.6

Smart paging

Most physiciars, allied health personnel, pharmastaff, and nursing team leadeas SHSC

carry alphanumer i ¢ pagers that ar e | i Thissgystemuwlowst o a

other clinicians to log in through the intranet hospital website on any computer terminal and

contact the pager carriers in one of two ways: (1) by senditgxamessagéf a response is not

required), and/or (2) by sending the extensigrere they can be reached and waiting for a call

back (if a response is required). The text message and/or the extension typed at the computer

terminal are then immediately displayed on the aipinaeric pager. The database of clinicians
used by the smapaging system is updated manually, and represents the curreall snhedule
for SHSC. Rolebased messaginge.g. sending a message to the nephrologist call on

Thursday evening) is supported by this system. Smart paging can also be done by dialing the

pager extension from any phone and taeteringthe caltback phone extension. Smart paging a

text message, however, needs to be done from a comgunténal.

Smart paging has the same drawbacks of traditional numeric paging when used to send an

extension rather than a message: the caller must wait at one location for the call back; if forced to

leave,

he or she then misses the @all.excerpt from thénterview conducted with an ED nurse

perfectly illustrates this situation:

Often | will page a resident. | have the intention of waiting for them to call back and then
be called into a room and | can't really tell the patient or whoever is calling toghe
room that | have to stay at the desk and
So often I'll page someone, miss their page, page them back, misgatieiand then

they gefquite angry, which | understand but at the same fing the nature of our work

is not that we can sit at the computer and wait for a call back

Similarly, the receiver of the pageforcedto find a phone to call back, which can cause delays.

Issues with unanswered pages were reported by the clinicians shadodexh occasion pages
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neeadto be sent repeatedlfinally, when useds a numeric pagethe urgency of the page is

unknown to the receiver (refer to sectibd.5for further details).

However, the ability to send text messages through this systemingpartant advantage over
traditional numeric paging: smart paging allows users to specify the urgency within the message
and provide a description of the issue in the form of a short text. Direct feedback from some of
the GIM physicians shadowed confirchthat it was preferable to receive a page with text about
the urgency involved and the identity of the sender. Smart paging is also more efficient than
traditional paging for ongvay communication, since the receiver is not automatically required to
call back. However, even with oreray communication, clinicians often include a daick
request as validation that their message was recéiedGIM physician interviewed expressed

dissatisfaction with the fact that they cannot respond with a text page:

In general | dislike the fact that | cannot respond to a message on this. So, when the
nurse sends me something | can't say, acknowledge, you know, I'm aware of this, I'm not

going to call you back because it takes too long but | know about it.

An importantdisadvantag®f numeric paging and smart pagiisgthat the number of incoming
pages can be overwhelming during busy tincasisingnterruptions.

Another disadvantage is that the workflow for sending a message through smart paging is much
more complexhan numeric paging through the hospital locating services. Some of the SHSC
nursing staff expressed that they preferred to page through locating since it was easier and faster
for them. This was supported by direct observation, with three separate ésstdren clinicians

(one GIM physician, one ED nurse, and one GIM nurse) attempted to use smart paging but
stopped when it proved to be too difficult and time consuming, resorting to a page through call
locating services instead. However, the ED nurse\igeed pointed out that, although the

workflow is easy, calling through locating services is inefficient since

[ é1herebs so many teams and it seems that
emerg and who is doing the day consults and now wltwing the night consulfand

we] get the wrong resident almost consistently
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By contrast an important advantage of the smart paging system is that thbas#d search
makes it easier (at least in theory) to conthetright persomt the right timeDirect observation
revealed that clinicians use smart paging often as a reference tool for finding out the identity of

the right person to call, particularly during-¢iburs.

In summary, smart paging emerges as valuable in its Jdysdtit limited by eas®f-use issues

and by many of the disadvantages of traditional numeric paging

4.4.7  SMS on personal phones

The description, usage, advantages, and disadvanta§46n personal phones at SHSC are

very similar to those at MSH. See sen 3.4.8for a complete discussion.

Most of the GIM physicians shadowed expressed that they prefer to get in touch with other
clinicians on their team vi@8MS, and that this is usually done on personal phones, since there is
an insufficient number of hp#al-provided phones. These physicians believe this means of

communication to be faster than paging. As the GIM physician interviewed pointed out

Getting a text on the cell phone is almost always faster than trying to page someone and
because you can ripit's a lot faster than calling back and waiting for them to come on

the phone. So, for almost all situations it's preferable to get a text on your cell phone
rather than get a page. Except for in the middle of the night. The pagers are much

louder ard can wake you.

However, sinc&EMSon personal phones is not yet standardized, doing so is not always possible.
Regarding the risk of transferring sensitive patient information unencrypteésM& the GIM

physician commented

Text messaging has everyiyi that an alphanumeric pager has plus the ability to

respond which i s the next l evel é I t' s
communication and we shouldn't be using it for patient information but | think you'll find

anonymously everyone does.

It should be noted that the privacy issues could be addressed by adopting a secure messaging

tool , such as BEeMsearch in Motionos
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4.4.8 EHR system (Oacis, TELUS)

The EHR system implemented at SHSC is Oacis, version 7.1, by TELUS. The EHR system is
implemented bmogerously throughout the hospital, with no difference in coverage between
the ED and GIM units.

Table 147 EHR coverage at SHSC

Patient information Record Type

. Oacis
Summary (for several patients, at a glance) eSignOut tool prinbut

Oacis
Current location EDIS (ED only)
BMS

o paper
Admission orders EDIS (ED only, transcribed by nurses)

paper
Non-medication orders (except radiology) Oacis (transcribed by nurses)
Kardex (paper, transcribed by nurses)
Oacis (entered by physicians)
Kardex (paper, transcribed by nurses)

Radiology orders

L paper
Medication orders Kardex (paper, transcribed by nurses)
Patient care, ambulatory, AH, consult, nursing notes, vitals paper
Physicianbés notes paper
Historical data (previous admissions, encounters) Oacis
Reaults (labs, microbiology, pathology, cytology) Oacis
Oacis
Results (radiology) Medical Imaging Web 1000
Impax

Table 14sumnarizes the EHR coverage at SHSC, as well as the other sources of iedditert
information.As opposed to MSH and TGHiew ordergexcept medication orders and imaging
tests) are written on paper by physicians #rahtranscribed into Oacis by nurses. Imaging tests
are entered directly into Oacis by the physicians. Finally, medication ordemchthe MAR
remain papebased. A copwf any newmedicationorders is faxed to the pharmacy, and a list of
current medications igeneratedevery 24 hoursby the pharmacy using the pharmacy
medication softwaneand stored in Oacis
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Figure 107 Sample screenshot EHR system at SHSC (rosterew) i from training manual 7 patient names

are fictional
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The EHR serves as a central repository of patient information, accessible by all clinicians on

computer terminals throughout the hospital. Furthermore, it is often used as a communication aid

during handover and during review of a case within a medical.t€he software is typically

used in theroster view ¢ee Figure 10)The patientinformation found in the EHR includes:

current location, demographiancounters (contacts with the hospital and/or clinies) results

(with graphs) microbiology resultsradiology resultstranscribed reports(g. historical reports,

discharge summariegnd orders (excluding medication orders)

BENEFITS

The main benefit of the EHR is that it is a centralized database of patient information, accessible

by all cliniciars throughout the hospital. Howevenlike the MSH and TGH EHRs, Oadses

not include a MAR which is seen as a disadvantage by some of the clinicians shadbwed.
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time-consuming side conversations. In practice, however, clinicdlam®t seem to trust that the
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EHR informationis up-to-date relying heavily on diret communication with other clinicians

instead

Another benefit is that the EHEsuallyeliminates issues with handwriting legibili#lso, based
on direct feedback, the feature of suggesting appropriate dosages for orderslilctvddly
physiciars. However, these two benefits disappear due to the workflow at Sunnybrook, where

nurses are the ones entering most of the orders into the system.
DRAWBACKS T MISSING COMPONENTS

Firstly, the MAR would be a useful addition to Oacis. The lack of a consatidacord of all
medications for a patient came up as an issue several times during the shadowing sessions at
SHSC.

Another missing component the version oDacisimplemented at SHS@&s confirmed through
feedback from some of the GIM physicians thattigipated in the study, is vital signs. These are

now done on paper, which does not allow the user to view trends over time.
Oacis is also missing the patient diagnosis, which can be found in the paper chart.

Another useful addition to Oacigould be a feature providing notifications or alerts fhew
results. Although in theoryhese new results aiadicated in bold fontqee Figure 10), the

system is not actually aware of the current user, rendering this featless

An important missig component of the EHR is planned orders, courses of action, thoughts, and
context. This component would help keep every clinician involved in a patient's ctrelaig

with new or planned orders, and avoid conflict between existent orders and nesvsoigigested
after each consultation. Currently at SHSC,
other consulting physicians, are written on paper and then consolidated primarily by nurses. The

risk of missed or repeated orders is high withdineent system.

Futhermore, there is no simple way to see in Oacis whether a consult was done. Currently, this is
documented in part using a specialized ED software program dattedgency Department

Information Systen{EDIS) (see sectiod.4.10for further details). However, integration of this
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feature into the EHR may simplify the workflow and improve the rate of documentation of

consult statuss

Similarly, the completion status of tests is not communicated in Oacis or elsewhere, which
introduces diffculties with patient care planning. One of the GIM physicians confirmed this

during the semstructured interview:

One of the downsides to [Oacis] is that it's actually very difficult to tell if a test has been
received by the lab, is in progress in thb,laas never been drawn but ordered. It's very
difficult to find out what the status is of the test you've ordered.

Oacis is also lacking a system for identifyingiaoh orders have been completud which are
pending.Although this has not been observditect feedback suggested that it causes orders to

sometimes be missed when patients are transferred. As the GIM physician interviewed:explains

When we order a lot of things on the admission some of it gets done by the emerg nurses,
not all o fve're always fo@derned that when they move up to the floor we
always feel like part of what we ordered gets lost. It just never gets done. The problem is
because of [Oacis] we can't really check to see what has and hasn't been done easily, so
no one redly knows.

Finally, another limitation of the version of Oacis used at SHSC is that, although it includes
radiology images, these do not load very well, thus alternate systems are typically used to view

radiology resultgi.e. Impax or Medical Imaging Wel000).
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DRAWBACKS T PROBLEMATIC FEATURES

Figure 117 Sample screenshot EHR system at SHSC (order entry view)from training manual 7 patient
names are fictional
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Of the existing features, one that stands out as problematic, based on direct obsesvtiten
unintuitive user interface fgplacing orders in Oaciss¢e Figure 11). Findinthe appropriate
ab di f fi -t he

up, where only a limited combination of words can generate useful search rékelt&IM

order or | test is cult because
junior resident interviewedlsoelaborated on soma the most important order entry issues that

physicians encounter at SHSC:

It's pretty tricky to find the tests you want if they're a little bit esoteric and certain tests
are duplicated in multiple sections, so you're not sure which one you shouldnge us

The most confusing ones are usually the imaging ones because they have a lot of them for
emerg, not for emerg and then a lot of the notations are radiology notations. So, they
would have, CT head 1P, 2P, 3P and I'm just like, | want a CT head |kihavit what

these 1P, 2P, 3P are...which ones should | order?
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Furthermore, two of the GIMesidentsshadowed explained that viewing test results in Oacis, in
particular viewing trends, requires too many sté&ysone GIM physician explained during the

semistructured interview:

Sunnybrook's system [é] takes more ti me
for things like trending or trying to organize the data in a certain way. | know at UHN
it's easier to get the trends for a lab value overtim see what the pattern has been and

you can graph it. Here you can do it, but it's an older system with Boolean commands.
DRAWBACKS T USAGE

A drawback of the EHR as an asynchronous communication tool at MSH is that it is not being
updated by all cliniciandMost of the charting, including nursing notes, vitals, consultation notes,

is currently done on paper.

A very interesting pattern of EHR aige at SHSC is thahysiciars write orders on paper, which

are then transcribed by the nurses. The implications of this workflow are explored below.
BENEFITS and DRAWBACKS of PAPER ORDBES ENTERED by NURSES

One benefit of havi thgt ngvaopers (pladed mtspeciad ins meardhe r s
patient chart) are highly visible to the nurses (compared to electronic records, where the viewer
must log on to a computer terminal to check for new orders). Work shadowing revealed that the
admission ordex were entered within less than 3 minutes in all four GIM patient admissions
observed. However, it seems that any ED nurse who first notices new orders in the box enters
them into the EHR system, regardless of whether they are actually responsiblé¢ patidra or

not. Indeed, in 3 out of 4 cases, an ED nurse different than the main caregiver ED nurse actually
entered the orders. This carries patient safety risks, as nurses who are unfamiliar with the patient
become involved in their care, while nursdso are familiar with the patient remain unaware of

the new orders.

All of the nurses shadowed, when asked, agreed that they would prefdryieiars to enter

the orders into the EHR system directly. Interestingly, most of the GIM physicians shadowed

expressed that they would prefer to enter orders in the EHR, rather than the current paper
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ordering systemOnly one of the physicians shadowed expressed a preference for ordering on
paper, citing its greater speed. However, this physician also spoke ofgriss EHR feature of
suggesting a dosage. Feedback from the same doctor revealed that sometimes physicians
ordering medication on paper purposefully omit including the dosage, and rely on the nurse to
fill this in with the suggested dose when enteringntid the EHR.Although the extent of this
practice cannot be confirmed by the present study, it poses a high patient safety risk. One
instance was observed where a paper order did not specify the dose or frequency for a drug, in
which case the GIM nursesponsible paged thehysicianto clarify the orderAs confirmed by

the GIM nurse interviewed, paper ordering often involves incomplete orders:

Sometimes they don't write the time especially when there's a change of the drug or a
dose or t he the papetieloofedbécauserite ring is broken from the paper
and you don't know which one goes first
then you have to call the doctor to clarify their order. Very often it's the drug

clarification. Like, ther&s no frequency, there's no dose or there's no route.

Another danger of paper ordering, as pointed out by one of the ED nurses shadowed, is that if the
physicians change an order, the previous orders are typically still in the chart; this can lead to
errois with a high impact on patient safety. For example, since there is no time stamp with paper
ordering, one of the GIM nurses shadowed had a difficulty determining which orders belonged to
the ED physician, and which to the GIM physician, and hence whiek were more recent.
Paper ordering leads to many such situations, in which clinicians are forced to guess the

intentions of those who wrote the ordera clear source of danger to patients

4.4.9 Paper patient chart

Prevalence, advantages, and disadvantaigttee @aper chart at SHSC are very similar to those

at MSH. Please refer to secti@nrt.11for a complete discussion. One important difference is that

at SHSC medication orders are also stored in the paper chart, rather than using an electronic
MAR. Furthemore, a lot of documentation (nursing notes, vjtats) is done on paper at SHSC,
which increases the clinicisd reliance on the paper chaBome of thamplicationsof this are

exploredduring the discussion dfenefits and drawbacks of the EiRsection4.4.8

75



During an example othe disadvantages of the paper chart described in s&dahl, an ED
nurse was observed having to clarify a paper order with the GIM physician b&tawseting

was illegible

Direct observation also revealed tmbst GIM physicians use the paper chart as a reference
while writing up consultation notes or admission orders, rendering it unavailable to the nurse for
extended periods of time (up to 1 hour in some cases). This causes delays, and other clinicians
were dserved spending a considerable amount of time searching for the chart. Also, two
separate instances were observed where the ED nurse had to interrupt the GIM physician writing
out consultation notes in order to ask for the nursing notes. Notably, the@me@nstance when

the nursing notes travelled back and forth between the physician and the nurse several times
within half an hour, since both clinicians needed them at the same time. Feedback obtained
during the interview with a GIM junior resident frdBHSC confirmed these observations:

Trying to find the paper chart takes up a substantial portion of the day. Charts are
supposed to be in the chart racks but almost always they could be located with someone
or in another room or in the med room or in thatient room or off the ward or... It's

very difficult to find the actual chart.

In the ED, the patient chart is unbound, which introduces the additional risk of having parts of

the chart get lost. This was confirmed during the interview with an ED nuingestated:

| think there definitely are issues with our paper charts because things often get missed
just because they even been put [ €] i n a

patient's [é] sl ot

It is alsoapparent that finding relevant infoation within a paper chart is difficult. The GIM

physician interviewed explains:

The organization of the chart sometimes is dubious. You don't find things where they
expect to be. ltés very difficult tpe reac
don't date their notes. Some people don't time their notes. You're not sure which page

came before what page.
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Finally, during an example ahe main benefitof the paper chart described in sect®a.1] it
was consistently observed that the pagert acts as a focal point of direct interaction between

clinicians. Confirming this observation, the GIM junior resident stated:

Any time | see someone looking at a chart of one of my patients and if | don't recognize

them or if | do recognize them, lugly go and talk to them to get an update.

4.4.10 Emergency Department Information System (EDIS)

The Emergency Department Information System (EDIS) is accessible only in tHeECEBIs
used to keep track of the location of the ED patients, and includes inimnnsaich as patient
demographics, arrival time, room # (illustrated on the ED floor plan), admission &amnssilt
requested / responded / dopatient admitted, bed requested / availpl#éc. The bed location
and admissionstatusare mostly updatedin EDIS by the EDstaff. While there are no large

computer screens or whiteboards in the ED, EDIS is accessible on all computer terminals at the
ED nursing stations.

Figure 127 Sample screenshot of EDIS (bed map view)
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Figure 137 Sample screenshoof EDIS (patient list view)
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EDIS is typically used ithebed map view (see Figure 12), but sometimes also in the patient list

view (see Figure 13) for modetailed patieninformation.

One advantage of EDIS is that it allows clinicians who are conoirsgg¢ a patient in the ED to
locate the patient without having to interrupt other clinicians at the ED nursing station. This is
particularly helpful for the GIM physician who admitted a patient in the ED, since the patient
may be moved (to the orange zowe,GIM unit, or for testing) without the physician being
aware. However, in practice, physicians often fail to understand the patient location from EDIS
since they find the layout confusing, and they usually resort to asking the ED nurse directly. For
instance, during one shadowing session, an ED patient left for a CT scan, and the attending

physician did not know this until asking the ED nurse responsible for the patient.

A positive feature of EDIS is that the border colour change within the bed map Mésv
signifies the bed availabilitystatus for transfer patientésee Figure 12), impartinghis
information quickly to the ED nurses$n all five nursing transfer instances, the blue border

indicating GIM bed availability was noticed by the ED nurse&iwifl0 minutes.
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EDIS is also intended for documentation of consultationgjgver, shadowing revealed that the
information available in EDIS regarding coftation status is not reliable, atigata majority of
physiciars (GIM and other medical specialfjesever use EDIS for this purposglthough in
theoryall physicians should update ED& three time points: (Wwhen the GIM physician is
paged for a new consul{2) when the physician responds, af8) when the consultation is
started, in practice this done late, or not at alConsultations are either signed off in EDIS by
the ED nurse (if they happen to be available and aware of the consult), typically with a large
delay, or remain undocumentethe paper chart remains a more reliable source ofrnrdtion
regarding the stage of the patient consultati@ne of the reasons for poor documentation of
consults in EDISs that the steps are cumbersome and unintyithey include having to draa
pati ent 6s name -handtcanertohtieedudbmapviewo(see Figure 62). Another
likely reason is that the workflow involves an additional software tool (i.e. EDigSlusion of
consult documentation in the EHRhich is routinely accessed by all cliniciamsay mitigate

this issue.

One of the man drawbacks of the EDIS software, and a likely source of its limited use, is that its
user interface is not considered intuitive: some ED nurses and most of the GIM physicians
interviewed agreed that EDIS is difficult to navigafk@r example, the star sypol ( A * * * * 0 )
under the alert column ithe patient listview (see Figure 13) wasot understood by anigD

staff, although it is likely an important piece of informatibnt communicates that the patient

has multiple allergies.

Finally, an importantlimitation of EDIS is that it can only be accessible from the El30, it
requires manual updating, as it is not linked up to the EHR or any other patient information

software tool.

4.4.11 Bed Management System (BMS)

The Bed Management System (BMS) is anothaftware tool used to keep track of the
occupancy and status of beds throughout the hospital. The nurses enter all relevant patient
information in BMS, including visits, admission status, etc. BMS is accessible at any computer
terminal inside SHSC.

79



BMS couldact as a communication tool during nursing transfer between the ED and GIM, since
the ED nurse can enter patient informatierg(isolation requirements, telemetry, code status,

IV, medications, labs, etc) in BMS. However, in practice, thisne-tonsuming and usually left
incomplete, particularly since the ED nursing perception is that not all of the GIM nurses
actually look at BMSDirect observation and feedback from GIM nurses confirmed that the GIM
nurses do not regularly check BMS for ipatrelated information (they typically rely on
information obtained during the phone handov
Although not used as such, BMS has potential to be used as an electronic transfer note. One of
the ED nurseshadowed expressed that they would like to use BMS for the transfer, instead of

the phone transfer system in place at the moment.

Important advantages of BMS are its hospiale accessibility and the fact that the information
that it provides iusually kept upto-date and trusted by the cliniciar@ne of the SHSC GIM
nurses confirmed during the sestructured interview that she apprecibtiee transparency that

a hospitalwide system such as BM8oughtto the journey of patients through the system:

It's clearly indicated ifBMS] why we're waiting for this bed to be available or because
theyore waiting for this patient to be di
date they're being discharged and [when the beds are] dirty, clean andlaeailSo, a

lot of more clarity and a lot more transparency and also helps track where the patient is

because there's the transport option and you can see the status.
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4.4.12 GIM whiteboard
Figure 147 SampleGIM whiteboard at SHSC
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Each GIM unit at SHSC is equipped with a physical whiteboard listing the current patients, the
nurses responsihleconsults, discharge date, follayp status, etc(see Figure 14). This
information is manually updated often by the nurse manager, and olklest&ff. The GIM
whiteboard is used as a communication aid and updated during bullet rounds (daily meetings

between nursing, medicine, and allied heal@lglour coding is often used with the whiteboard.
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The main benefit of the GIM whiteboard is that lfioas nurses, allied healthersonnel and
physicians to obtain a quick summary view for all of the patients currently present in the GIM.
Another advantage is that the type of physical whiteboard used at SHSC allows clinicians the
flexibility to use custmized symbols and organize the information in a wayrtekessense for

them.

One important drawback of the GIM whiteboard system in place at SHSC is that it is not linked
up to any EHR system meaning that changes to the patient information rente captued
instantly, insteadrequiing manual updatingThe main risk associated with a manual system
such as this is that the information presented may not be accurate¢cedate.For example, an

issue with manual updating was uncovered during a shadowssgsen one of the GIM units,
during whichthere werdgwo whiteboards, each one indicating a different GIM nurse responsible
for admitting the patient from the ED. The GIM nurse shadowed was expecting to receive a

patient, although another GIM nunsadactually beenassigned the patient half an hour before.

Furthermore, the symbols used by the GIM nursing staff on the whiteboard are typically difficult
to interpret for other clinicians who are less accustomed to it, such as physicians and allied health

personnel.
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4413 ATransteounfabilityo form
Figure 15T A Tr anosdcemunt abilityo form used at SHSC

T
TN Sunnybrook Transfer of Accountability

HEALTH SCIENCES CENTRE (This is NOT a chart copy)

This template is based on best practices to standardize communication between health care providers to ensure
that accurate and relevant information is discussed at the time of transfer. This form has been developed to
support unit to unit transfers. The content may be adapted for specific patient populations, shift to shift and
other handovers.

Guidelines:

1. ltems relevant to the patient’s care/condition should be reviewed by the health care providers involved in the
transfer of accountability.

2. To ensure critical information is shared it is recommended that all BOLDED ITEMS are included and be read back.

3. This document is to guide the verbal handover and not to duplicate or replace documentation in the patient care record.

SITUATION:

Patients Name: . Language: O English O Other

Reason for Transfer: Family Contact # on chart: OYES 0O NO
HFN/Armband Checked: Is a family member or substitute present for transfer?

Valuables to safekeeping: O YES 0O NO OYES ONO
Is a family member or substitute aware of transfer?

BACKGROUND OYES 0O NO If no, who will notify them?

Diagnosis:
Additional Pertinent Medical History:
Allergies: Code Status:

ASSESSMENT: (at time of transfer)

Vital Signs: BP HR RR Sa02 02 Delivery Temp
Neurological/Cognitive/Behavioral Status: Observer required:

Skin & Wound Assessment:
Pain Assessment: Nutritional Requirements:
Mobility/Risk for falls/Aids: Meds/IV's administered /on hold:
Labs/Diagnostics: Isolation Requirements:

IP&C screening completed: O YES O NO
Significant status changes:

RECOMMENDATIONS

Interventions initiated and monitoring required:
Labs/Diagnostics pending:
Medications pending:
Patient/Family concerns requiring follow-up:
Any other issues/concerns or risks you anticipate for this patient?

Nurse Receiving Report: (Print) Time of Report Extension:
Nurse Providing Report: : (Print) Time of Report Extension:
PR 14126 (2010/02/28) NOT A CHART COPY

83



The ATr aatee héabbfF iseeymuref 16)risma pgptarm filled out by the GIM

nurse during the handover phone conversation with the ED nurse when a patient is transferred
from the ED to GIM. The main headings include: demographics, patient identification number,
reason for transfer, diagnosis, medicaldmngt allergies, code status, assessment (vital signs, pain
score, labs, etc), isolation and other special requirements, interventions initiated and monitoring
required, labs/diagnostics pending, medications pending, and patient or family concerns that

requre follow-up.

Adoption of theform during EDGIM nursing handovewas observetb be high, as it was used

in all nursing transfers observed. However, feedheaspredominantly poor.

The main drawback of the form is related to the workflow aroundhi GIM nurse fills it out

during the phone transfer conversation with the ED nurse, who does not have a copy of the form.
This creates a mismatch in expectations regarding the information communicated during the
phone transfer: while the GIM nurse wantsatiress the points in the checklist in order, the ED
nurse communicates the information that they consider most rel@emtback from ED nurse

interviewed, referring to the handover to GIM nurses, confirms this:

Sometimes | think they get fixed, like éxample, they want to know the MRSA, VRE,
isolation swabs. That will be sometimes their first question. Not necessarily what we

think is the most important information.

The anecdotal and contextual information regarding the patient that the ED rtesgsravide

during the phone transfer is thus not recorded offoiime, andis often ignored by the GIM nurse
whose goal is to fill out the checklist. Recording all of the information provided by the ED nurse
requires the GIM nurses to partly ignore floem, andwrite free text notesn a scrap piece of
paper. This practice was observed in two out of four cases. Frustration with this transfer of
accountability system was evident during the shadowing sessions and from direct feedback from
both GIM and ED orses.

Furthermorefeedback from the GIM nurses shadowed indicates that the layout of the form is too
chaotic, and certain categorigisould have been allocated more blank spalse opinion of the
GIM nurse interviewed also echoes this feedback:
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The form | find, personally, is very clustered. So, even though | know what's on the page,
no matter how many times I've used it, | still can't find where | need to write things.
[There are a lot of categories that do not] always apply to every indivigoal don't

need [them]. So, it's a nice form to have to help guide you to give report but | don't know
if it's necessary for the person receiving to use the form because we usually have our own

piece of paper and our own assignment paper that we cananrrite

The main benefits of this communication aid are the fact that it provides a succinct and
structured summary of relevant points to cover during the phone nursing handover conversation,

which can reduce the risk of omitting relevant patient information.

4.4.14 eSignOut

Once daily, GIM physicians at SHSC fill in #p-date patient information (name, patient
identification number, responsible physician / contact list, code status, main diagnosis, past
medical history, allergies, additional precautions, and histbipresent illness) for the patients

in their care, using the eSignOut software tool. The GIM physicians (in particular junior and
senior residents and clinical clerks) carry ponts of the information in eSignOut for the
patients in their careltheyu s e t hem often as a Ato doodo | i st
handover or review within the GIM medical team. The information filled in by the physicians in
eSignOut is also occasionally read by the GIM nurses. Interestingly, eSignOut also inokeides o
section to be filled out by nurses, and one for allied health personnel, however, these two

sections are almost always left blank.

The main advantage of eSignOut is that, when printed, it provides GIM physicians with access to
summarized medical inforrtian while in transitThere was general consensus amongst the GIM
physicians shadowed that the eSignOut information was very useful, particularly while they were
on-call and covering patients that they were not very familiar with. Referring to eSigm@ut, t
GIM physician pointed out during the interview that

It's pretty much indispensable. It's how we keep track of which patients are on our team.
We edit it every day for things that need to be done and things that we're following on a

continuing basis |d it's pretty much what we hold in our pockets on call every night so
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that when we get paged in the middle of the night we can take a quick refresher about

each of the patients and what their past medical histories are.

Also, it seems that clinicians cently believe that it is easier and faster to update the
information on paper rather than typing it. Throughout the day, the GIM physicians take notes on
the paper prinbut, which they then update in the software only once daily. During the interview,

the GIM physician expressed his feelings on the matter:

It's a lot easier to write on paper than to be typing, even my iPhone... trying to add notes.
You can <circle things. You can cross th

more fluid.

The man disadvantage of using the primit form is the risk of breach of patient confidentiality
if the paper is lostindeed, as confirmed during the interview with the GIM junior resident from
SHSC:

We've all heard of horror stories about people who've ibgt the cafeteria and then
patient information [ é] is disclosed to t
discarded and never taken out of the hospital I'm pretty sure it's very often taken out of
the hospital and then when you get home lyave the conundrum of how to dispose of it

properly.

4.5 General communication issues

In addition to the issues related to individual communication tools at SHSC, three main general
issues also affected the process of-GIM patient transfer. The first two issues are common
between SHSC and MSKtt) ahigh number of specialized toplnd(2) difficulty for clinicians

in determining the schedule and contact information of other hosyotilers(see sectior3.5).

The third issue identified at SHSC is relatedhtfficiencies due tevork duplication

Firstly, as withMSH, physiciars carry mitiple devices €.g.numeric pager, alphanumeric pager,
hospitatprovidedsmartphongpersonal phone, etdn some cases, the GIM physicians had the
smart paging system connected to their ammartphongwhich was unanimously viewed as

convenient as opped to carrying both a phone and a pa§milarly, ED nurses must interact
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with multiple systems: BMS, EDIS, and Oacis, and the admitting GIM nurses must gather
patient information from multiple sources: phone transfer, the paper chart, Oacis, eSigaOut, a
BMS. Often clinicianssimply lackthe time to interactvith all of these systems, and important
information can thus be missed in the procéssan example, the GIM physician interviewed

pointed out that:

There is always a lag period between when saiptions are actually done and when it
shows up on EPR, which could be a probl&ame thing with discharge summaries
because sometimes we have to look through the discharge system separately to look for
something that was recently done that hasn't shqwon EPR yet.

The use of multiple communication systems can cause workflow inefficiency and delays in

patient care, which in turn impact patient safety.

Secondly, contact information for hospital clinicians, particularly duringhotirs, is not readily
available. Although this information is available through the smart paging system, it remains
inaccessible to most clinicians due to the fact that thefaate for the smart paging system is
unintuitive. GIM physicians were seen looking up contact information of other GIM physicians
through eSignOut, yet this system is not hospitiale. The lack of access to -tip-date contact
information is exemplified byn instance observed during shadowing within a GIM unit, when a
fax sent by the GIM nurse to request telemetry did not go through. It was only after calling the
unit that the nurse learned that the fax number had changed. All of this indicates a reeed for
role-based system of contacting other clinicians and services such as smairt ipaijasger and

easier to use than the current smart paging system.

Finally, feedback obtained during work shadowing revealed a common frustration for many
SHSC clinicians: work duplicatiofzor example, the ED nurses have to enter the type of service,
code status, and type of bed in BM8or to patient transferalthoughall of this information,

except for code status, can already be found in EBIfilarly, physicians have to +arite

similar patient summaries in the paper chart, in eSignOut, and upon patient discharge, in another
software tool called eDischarge. Thigggests that any new interventions should not involve
extra work on the part of the users, but rather utilize the informatready available in novel

waysi n order to simplify cliniciansdé workfl ow.
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Chapter 5
RESULTS - TORONTO GENERAL HOSPITAL FINDINGS

Due tothe large scopand narrow timelinesf the project, a externalhuman factors analyst
(Ashleigh ShierHuman Factors Intern, Centre for Global eHealth Innovatisas employed to

lead theproject atthe TGH site Consistency of data collection methodsl amalytical approach
across sitesvas ensured through intensive training, and direct involvement of the lead researcher
as a second observand secondary interviewet TGH. The studyreport summarizing TGH
findings follows the template used for MSH ar8HSC, and is provided iits entiretyin

Appendix F
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Chapter 6
RESULTS - COMPARATIVE ANALYSIS

6.1 Comparison of ED-GIM patient transfer workflow

Figure 167 Generalworkflow for ED -GIM patient transfer (UML diagram)

(ED physician — GIM senior resident )
HANDOVER

[ GIM senior resident — eyeball patient )
& quickly look through patient's chart

Admit?y
. MAYBE <, YES
y 1
GIM junior resident or clinical clerk assigned patient NO !

reads patient’s chart, does full patient consultation, / » ¥ ~
and writes consultation note ‘- [ Patient admitted
| GIM senior resident places any initial (urgent) orders |

i
Patient stable? |

. V <
[ GIM junior resident or clinical clerk assigned patient |

} B reads patient’s chart, does full patient consultation, ‘
{ and writes consultation note

—YES

GIM senior resident — |
admitting GIM physician (or student)

Patient admitted
REVIEW CASE )
eas Admitting GIM physician places orders ‘

l |/
Admit? X W~ ‘ GIM senior resident — admitting GIM physician (or student) ‘

{ —No-={@ | REVIEW CASE
( )

YES ) v N
U N ( GIM senior resident —

Patient admitted admitting GIM physician (or student) ‘ g
| Admitting GIM physician places orders | REVIEW CASE Admitting GIM physician places orders

Regular patient care while the patient is in the ED
(Main caregivers: ED nurse and GIM admitting physician)

Logistical arrangements for finding a bed for the patient in the GIM \

; [
[ GIM nurse reviews any available patient information ‘
in the patient's EHR

\“ [ Patient physically transferred from ED to the GIM unit \

ED nurse — GIM nurse |
HANDOVER

V
Regular patient care while the patient is in the GIM
| (Main caregivers: GIM nurse and GIM admitting physician)
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All hospitask investigatechavea similar general workflow when a patient is transferred from the
ED to GIM (see Figure 16). The workflofer the GIM physicians is dependent on the certainty
and urgency of the admissiohe nursing handover takes place later in the process when the
paient is physically transferred to the GIM uniote that the process showm Figure 16
includes onlythe communication directly related to the H8IM patient transfer. The regular
clinician workflow also includes morning or noon rounds (GIM senior, jungsidents and
clinical clerks), review within the GIM medical team with the attending physician, and morning
bullet rounds (GIM physicians, nurses, allied health personnel).

The most critical workflow segment of the EBIM transfer at all institutionsazurs when the
patient is under the care of the GIM team, but physically located in the ED, as the lines of

communication between various clinicians are least optimal during this period.
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Table 157 ED-GIM patient transfer workflow differences betweenMSH, SHSC, and TGH

The report is givein person, upon arrival

MSH

of the ED nurse with the patient to the
GIM unit. The faceto-face handover
between the ED and GIM nurses is

SHSC

The report is givever the phone prior to physical
transfer of the patient. The GIM nurse is taking notes on

TGH

The report is given by the ED nursewniting , by
filling out a special form in EPRA free text section
is the substitute for presenting a story through dir

over_all supported by aaper checklist(filled out paper chec_kllst Wh'.le the ED nurss communicating verbal communicationThe GIM nurse prints out
nursing contextual information, etc supported by the patient char . )
by the ED nurseand access to the EHR ; o h : o - and reads the form upon patient arrival.
handover (results, MAR) on a computer terminal Note: The main issues with this process weféiculty in Note: Fastest process; least thorough information
. . P .| connecting over the phone with the right person at the ri ) P f 9
Note: Timeconsuming for the ED nursing .. ) . exchange due tihe lack ofsynchronous
. time, and onesided usage of the checklist. s
staff (travel to the GIM); most thorough communication
information exchange (fage-face).
One of the GIM teams is ecall to admit Onc_a staff internist Is permanently in the ED, admitting A special GIM team is admitting patients during
) . patients and transferring them to one of the other teams .
patients each day, on a rotating schedulg - ; . regular hours, anduling off-hours the other GIM
overall Note: This was the easiest system for oth during the day. During ofhours, one of the GINeams is teams are owgall to admit patients each day, on a
physician g y orntcall to admit patients, on a rotating schedule. . P Y
clinicians .9.ED staff) to keep track of i . s rotating schedule.
handover the GIMteam currently responsible for Note: This workflow involves a double physician handovg Note: The special team keeps the patients, so the|
- yresp during the day, which can increase the risk of . ) P S p P ’
admission. NSRS is no double physician handover.
communication issues.
New orders are placed &n orders box, or flagged in the
paper chart by GIM physicians, and both ED and GIM
Both ED and GIM nurses check thg EHR nurses transcribe napedlcatlon orqlers into the EHR. Both ED ad GIM nurses check the EHR for new
for new orders placed by GIM physiciang Physicians enter radiology orders in the EHR directly. d laced by GIM phvsici D
Note: For ED nurses this is a different Medication orders remain on paper orders placed by G physicians. nurses can
new orders : ) also check the electronic whiteboard for new

workflow than for their other patients wh
have orders placed on papéfurses do
not transcribe paper orders.

Note: Orders placed in thedx are more salient than orde
placed directly in the EHR. The workflow involving nursir
transcription is problematidifferent workflow for
different types of orders is problemagaf.some physiciang
expect nurses to enter radiology orders)

medication orders.
Note: Nurses do not transcribe paper orders.

consultations

Other consulting physicians write
suggested ordsiin the EHR, which then
require cosignature by the GIM physiciar]
Note: Cosignature is done directly in the
EHR. Sometimes nurses alert the GIM
physician that consult was done.

Other consulting physicians write suggested orders on
paper, and the nurse needs to get in touch with the GIM
physician directly to request a cosignature or verbal
approval of the new orders.

Note: Nurses are very involved in this process.

Same process &4SH

regular
nursing care

ED nurses work in teams of 2, while GIM
nurses work alone.

Multiple nurses (both in the ED and GIM) have been
observed to share administrative and patient care tasks,
which can be problematic.

Both ED and GIM nurses work alortepugh they
sometimeseceivehelp (e.g.havinganotherGIM
nurse print out the transfaote if busy)

91



Although the process is basically identical atttiveesites, each hospital uses different tools and
a slightly different approdc to ensure appropriate communication and flow of patient
information throughout the handover. The main differences between the workiM@&Hai(see
Appendix D, SHSC (see Appelix E), and TGH (see Appendiy Bre summarizesh Table 15

The nursing handover approach is different at each site, with doiéaee report at MSH, a
phone report at SHSC and a written report at T@GHile the faceto-face report at MSH is time
consuming for the ED nurses who travel with the patient to the @I8dso involves the most
thorough information exchange. The fdodace communication allows for clarification,
immediate feedback, and the ability to scan through the EHR and paper chart together. By
contrast, the handover approach at TGH is fastesat, lacks this rich synchronous
communication. These two opposing handover stratesgiggest tradeoff between speed and
quality of the handoveiThe phone report approach used at SH®@Ives partial compromises
on both speed and qualifThe phone hatoveris slower than the TGH written report, and faster
than the facdo-face handover strategy used at MSH. It also allows for medepith, interactive
communication relative to the TGH written report, g opportunity to build trust and
teamwork, oiscan through patient data together, as with-ftadace handovers.

The physician handover approach is simitanong the three siteexcept for the double
handover necessary during regular hours at SHSC. New orders and suggested orders from other
consultdions are placed in the EHR at MSH and TGH, and on paper at SHSC, where the nursing
staff is more involved in the process. Finally, one or two nurses are individually responsible for
the patient at all three sites, except that more tasks are shared amongsing staff at SHSC.
Differences in tools used during the EEIM transfer process at each site are explained in the

next section.

6.2 Comparison of communication tools

Although the three teaching hospitals included in the present study uélieelcommunication
tools, the intended functionality of these tools is similar across the sites. The main
communication tools involved in the EGIM patient transfer cabhe grouped into the following

four categories: (1) EHR, (2) electroniéD whiteboard systa, (3) alternatives to numeric
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paging, and (4) nursing handover checkWstiscussion regarding the implementations of each

of these tools across the three sites is presented in the subsections below.

6.2.1 Electronic Health Record

As mentioned in previous cpeers, the EHR systemare differentacross the three sites:
PowerCharat MSH(see sectio.4.9, Oacis at SHS(see sectiod.4.8, and EPR at TGKsee
Appendix B. The main differences insageand usability among these three EHR systems are

explored in this section.

Both PowerChartand EPR includalmost all patient information (historical data, test results,
nursing notes, orders, and the MAR), exqgapysicia® s  nFurthersarePowerCharis also

used for charting vitals, which is a useful feature as it allows clinicians to easily observe trends.
However,chartingremains mainly papdrased for ED patients 8SH and TGH except for
historical data and test results which are always foartthe EHR.This introduces the risk of
nursing staff not noticing orders placed in the EHR right away, since thegcamstomedo

paper ordersAt TGH, the ED whiteboard mitigates this risk, as nurses often check for a simple
symbol that indicates thatw orders have been placed. By contrast, the EHR system at SHSC is
usedconsistentlyin the GIM and ED, but only includes historical data, test results, and some
orders (radiology ordemnteredby the physicians, and nenedication orders transcribed ket

nurses).

The user interfaces of the three EHR systems were compased on feedbadkom clinicians

and direct observatioof their interactionsvith the systens. All three systems have order entry
based on index searching which is not intuitiveiwéweer, of the three, order entry seemed most
problematic at MSH and least problematic at TGH. Thé&REhistem used at MSH also has an
unintuitive MAR layout and uses obscure symbols (seetion3.4.9. The main complairst
regarding the EHR system used at SH®@cernthe overall layout and the many steps required

for viewing results. The EHR system used at TGH has a good overall layout and nursing inbox

feature, although viewing results was also unintuitive, with too rmatigns and steps.

Overall, d physicians interviewed during the study (who had rotations at MSH, SHSC, and
UHN) prefer EPR over the other two EHR systems, sincefitnsor e-f usend!l y . i n g
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Direct observation supports this feedback, siplgdcians and nurseseemed to interact with

EPR more easily than withowerCharbr Oacis.

Although limited, this data suggestBat EPR is the most desirable system of the three,
particularly if implementedonsistentlythroughout the hospital.

6.2.2  Electronic ED whiteboard system

An ED whiteboard system is useful in the H8IM patient transfer, as it communicates relevant
patient information€.g.location, pending tests and consultations, etc) to the ED nurses and GIM
physiciansThe ED at each of the threedpitals under study uses a different type of electronic
whiteboard system. SHSC uses Eé8e sectiod.4.10, which is a separate system accessible
only within the ED. By contrast, the systems used at the other two ho$pE&lsvhiteboard at
TGH (seeAppendix B and FirstNet whiteboard at MS{3dee sectior3.4.10 are both connected

to the respective EHR used at each site.

Information is entered only manually into EDI&)d both manually and automatically updated
from the EHRs in the TGH and MSH whiteboard#hile the electronic ED whiteboard systems
used at MSH and TGH are tp-date and trusted by clinicians, the inforroatin the SHSC
systemis often stale or incomete. This contrast clearly highlights the importance of having the
whiteboard system connected to a centralized source of {atiermation, such as the EHR. In
addition, the TGH whiteboard has a link to ElRtient informationit shows testesults and
historical documentsClinicians preferred to acceghis informationthrough the whiteboard

rather than using the EHdRrectly, which again stresses the importance of interconnectedness.

The content of the whiteboard systems is similar across sitedjrantiobservation revealed that

the key basic categories include: patient demographics, location, status of test/consults, and
names of most responsible nurse and physician. An important difference among the systems is
that the TGH and MSH whiteboardsvieaa place for comments, which was a feature used often

by clinicians to communicate immediate, relevant informatmg.i pat i ent tr ansf e
for 4pm, GIM room 4010), while EDIS | acks th
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Next, a veryimportant quality of any ED whitelaod system that determines the extent of its
adoption is ease of us&€he system in use at MSH fares low on usability, mainly due to the

obscure symbols used to communicate informationgse&on3.4.10.

Similarly, EDIS exhibits many severe usabilipsuies (obscure symbols, unintuitive commands,
poor layout), some of which are explored in secdoh1Q By contrast, the TGH electronic ED
whiteboard system has a simple layout and intuitive symhbmls @ill icon communicates

pending medication ordens the EHR).

In conclusion, the ED whiteboard system in use at TGH is the mdstdgde, easy to use, and
well-liked out of the three different systems. It should be noted, however, that the main users of
the whiteboard (in this case, ED nursing staffden tend to generate a colour coding system that

is difficult to interpret by outside staff, such as GIM physicians.

6.2.3  Alternatives to numeric paging

At all three sitesphysiciars can be contacted through traditional numeric pafgeg section
3.4.7). This is often the preferred option due to the simplicity of the workfiovolved in
placing a numeric page through call locating serviekesvever, since numeric paging has many
disadvantages, each of the three sites has developed an alternative to magere
Interestingly, each hospital uses a differeinategy to solve the numeric paging issue: the WIPS
system at MSH (see secti@m.6, smart paging at SHSC (see secdofh.6, and the smart web
paghng system at TGH (see Appendix AR comparison btweenthese different approacheand
lessons learne@dyeexploredin the remainder of this section.

Firstly, all three systems give users the option to send a text page to the physician. This offers a
key advantage over traditional numeric paging, stheereceiver of the page can quickly infer

the identity of the caller and the urgency of the isst@mvever, the main drawback of all three
systems is that the receiver of the page cannot easily respond to the message, and often a call
back is requiredThe caltback workflow requires the sender of the page to wait near the nursing
station phones, or, as is often the case, leave tbtteother patient care mattenessulting in

delays and a missed caWIPS does offer users at MSH the option of loggimigp ia computer

terminal to respond by text instead of a dmtk; however, this workflow is cumbersome for
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physicians who are mobile throughout the hospifdhH shows the highest potential for
improvement, in that its smart pheaquipped physicians calieasily send a text back, if this

were supported by the system.

Secondly, the workflow for sending a page needs to be very simple; otherwise users will prefer
the traditional method of numeric paging through call locathsyan example, the interface for

the smart paging system in place at SHS(@ifficult to interact with, which deterred majority

of the observed clinicians from using the systetme Tser interfacefor the systems in place at
MSH and TGH are not overly compldxyt this may only be duto the fact that the ba@nd is
simpler, as thecope of thesystems at MSH and TGid GIM-only rather than hospitatide.

Thirdly, the system at TGH is set up in such a way that only one person (the senior resident)
receives all of the incoming pages\d is then responsible for distributing them to the rest of the

team. This workflow can introduce delays and miscommunication, and should be avoided. An
important benefit of the MSH and SHSC systems is that it allows users to contact the target

cliniciandirectly.

Finally, it is interesting to note how users assign unintended meanings and usage patterns to new
technology. For instance, both at TGH and MSH, smart paging was adopted mainly for less

urgent matters, and traditional numeric paging was stitufor urgent or escalating issues.

In conclusion, an ideal paging system should be hospiti, have a simple user interface, send
its messages to mobile devices, include the option of responding with a text message, and
provide the sender a confirn@t that their message was received in case a response is not

required

6.2.4  Nursing handover checklist

While all three hospitals under study employ a type of checklist meant to formalize the
information transfer during the EBIM nursing handover, thapproach is different at each site.

At MSH, the checklist is filled out by the ED nurse and used as a communication aid during the
faceto-face nursing reparat SHSCthe checklist is filled out by the GIM nurse while receiving
informationfrom the ED ntse over the phonend at TGHthe checklist is fied out online by

the ED nursand then printed and read by the GIM nurse.
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The content of the checklists at the three sites is sintilaugh not identicalsee Appendices E,

I, and J) In all casessame of the required categories are items readily available in the EHR, so
work duplication is involved on the part of the nurse filling out the checklist. This is one of the
reasons why the checklist at MSH was used as a communication aid but not alwdysutil

This suggests that adoption of a system that automatically populates the transfer checklist with

relevant patient information available in the EHR might be desirable.

In terms of the layout of the three checklists, the most criticized was tttsg 8HSC checklist,
which was seen by the GIM nurses as chaotic and lacking sufficient space for the inclusion of
certain information. At TGH, the format of its online checklist was generally described as

positive.

At SHSC, despite the poor workflow inwed in the phone information transfer between nurses
(ED and GIM nurses have differing procedural expectations, see séati@ user adoption of

the checklist is high. Since SHSC is the only hospital where the ED nurse is not writing the
checkilist, tht may suggest that the ideal scenario should involve both the ED and GIM nurses
using the checklist as a communication aid during the handover, but only the GIM nurse
assuming the responsibility for filling it in.
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6.2.5 Summary

Table 167 Highlights of tools used in ED-GIM patient transfer at each institution

MSH SHSC TGH
Electronic PowerChart Oacis EPR
health - Most advanced stage of - Least advanced stage of - Most intuitive user interface
record transition from paper to electroni| transition from paper to
(EHR) charting electroniccharting
E:gctronic FirstNet whiteboard EDIS ED whiteboard
whiteboard | - Connected to the EHR - Not connected to the EHR | - Connected to thEHR
system - Unintuitive user interface - Unintuitive user interface - Most intuitive user interface
WIPS Smart paging Smart web paging
Alternatives | - Login at a computer terminal | - Hospitalwide - One person receives all
to numeric | needed to view page and respor] - Complex usemterface pages
paging - Login at computer terminal - Cannot respond to page by| - Sender of the page cannot
needed to send page and check| text (caltback only) receive text as a response
reply (call-back only)
Nursing Paper checklist filled out by | Paper checklist filled out | Online checklist filled out
handover ED nurse by GIM nurse by ED nurse
checklist ) o
- not always filled out - poor layout - positive user feedback

The summarizedadvantages and disadvantages of pienary tools used during EfGIM
handover at each site askown inTable 16 The EHR is used most extensively at MSH, while
charting remains mostly papbased at SHSC. Of the three different EHR systems, EPR used at
TGH stands out as the most intuitive and easyse. The TGH whiteboard system used in the
ED is also the most uppo-date and eastp-use of the three systems. Each hospital has
implemented a different alternative to numeric pagimgne of which is ideal. Based on an
evaluation of positive and negative features of each, the ideal system shoulksbhalivide,
simple to use, connected to mobile desjcgive users the optioof responthg with a text
message, and provide the sesa®mfirmation that their messag@erereceived incases where
aresponse is not required. Finally, the checklist usesupport the EB5IM nursing handover
should be partly populated with patient information from the EHR to avoid work duplication,
then filled out by the GIM nurse and used as a reference by both parties during synchronous

communication.
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Chapter 7
SYNTHESIS, DISCUSSION, AND RECOMMENDATIONS

The research questionsitlined in sectiorl.3 are explicitly addressed belovased on the data
collected from all sitesin particular, questions 1 andde addressed imetail, as theynost
directly definethe current role othe EHR in communicatioduring EDGIM patient transfer

andidentify thesolutionthat should belevelopedo enhance this role.

7.1 EHR as a communication aid

What information from electronic health records (EHRs) is needed to facilitate
communicatiorbetween clinicians, particularly during the critical time of handovers? As
a corollary, what information is available today that enables communication, and what

information is necessary but currently unavailable in EHRs?
Communication events

As shown in d&il in the UML workflow diagrams (Appendices D, E, and fie main events

during patient transfers from the ED to the GIM te following

ED physiciarhandoveto GIM senior resident;
Admitting GIM physiciancompletion of theonsultation report;

Admitting GIM physicianreviewwith GIM senior residentand

= =4 4 =

ED nurse handover to GIM nurse.
ED physician handover to GIM senior resident

The ED physician handover to the GIM senior residena brief (2 minute) conversation
typically occurringin person or wer the phone. When in person, no communication aids are
usedwhen on the phone, the ED physician some

EHR as a reference.
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Table 177 Items communicated duringeD-GIM physician handover

Patient information PowerChart Oacis
Demographics \% \% \%
Current location \% \% \%
Presenting iliness (i.e. why they are in the ED)

Abnormal results partially partially partially
Test orders

Medication orders

The ED physiciancommunicate the itemsshown inTable 17 focusing onthe rationalefor
requesting GIM admission. As shownTable 17 only asubset of this information is included
in the EHR; the rest is found in the paper cliagtg.p aper ED p h ytiseipaper&D 6 s r

nursing notes.
Admitting GIM physician completion of theconsultation report

Before and after performing a full patient consultation, the admitting GIM physician forms an
understanding of the pati etisgedisTalletl®8r y by acce

Table 187 Items accessed by admitting GIM physician

Patient information PowerChart Oacis EPR
Demographics \% \% \%
Current location V V V
Test orders \

Medication orders

Allergies \% \%
Vital signs

Test Results \% \% V
ECG results

Radiology images V V
Reports fronprevious admissions V V V
Presenting illness (i.e. why they are in the ED)

Physiciai® web resources

Only a subset of this information is accessible in the BH&majority being papdrased Other
sources accessed by the admitting physician duttiigy phase include specialized imaging
software for viewing radiology r(egUpiTe-Bate as
Inc.) to facilitate decisiormaking.

The physician summarizes the infor mhishandn on
written, and typicallynvolvesseveral pages of free text (the length depending on the complexity

of the case)The admitting physiciarkeeps the form in their possession until attex case
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review with the senior residenivhenhe or sheaddst he f orm to the. pat.i
Feedback from the ED nurses suggests that this form contains information that would help them
provide he best care for their patients; these nucassplain that they cannot access it as soon

as it is completg by the admitting physicianThis issue could be addressed loynwerting the

Aconsultation reporto form from paper to an
Admitting GIM physician review with GIM senior resident

The case review with the GIM senior resident is performed-ttatace, by following the
Aconsultation reporto form described above.
patientdata listed inTable 18aboveif more information is required than what was summarized

by the admitting GIM physician on the paper foriinthe GIM physicians decide to admit the
patient, the admission orders as well as any new orders for medication and tests are entered in the
EHR (TGH and MSH) or written on paper (SHSC).

ED nurse handover to GIM nurse

The EDGIM nursing handover typically includes a patient summary, course of action, and
indication of which ordex have been completed in the BBd which ones remain to be dane

theGIM. SeeTable 19for acomprehensive list of relevant items

Table 197 Items communicated during ED-GIM nursing handover

Patient information PowerChart Oacis EPR
Demographics \%

<
<

Admitting diagnosis

Allergies

Code status

Isolationrequirements

< <I<|I<
<I<|I<
< <I<|I<

Monitoring level required

Vital signs and nursing physical assessment

Oxygen delivery

Intake and output (1V, urinary, etc)

Medications administered and pending

Tests (labs/diagnostics) completed and pendin

<[<I<
<

V
Treatments and therapies completed and pend \%

The extent to which the EHR used as a communication aidriesamong the three institutions.
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Figure 177 MSH handover: communication aids

Face-to-face

ED nurse m ﬁ m GIM nurse

- )

;\ Paper communication aids:

*Nursing notes
. M

*Physician’s “consultation report” form
*Nurse’s “Patient transfer checklist” form
\ >4

\
*Abnormal results
*Medication Administration Record
\_ *Orders )

The nursing handover at MSH occurs faodace, and the EHR is used as a communication aid
throughout in conjunction with thgaper chartdee Figure 17). Theurses have expressed that
they appreciate that orders are accessible in one place inside RyehBWever, the handover

conversation is &y for clarifying these ordersince the layout (in particular the layout of the
MAR) seems unintuitive.

Figure 187 SHSChandover: communication aids

ED nurse

Phone

N O
C TN

1

Paper communication aids:

! *Nursing notes

*Physician’s “consultation report” form
*Orders

\_ * Medication Administration Record )

A ¥

: GIM nurse

\

:,’\ Taking notes:

*“transfer of accountability” paper form
*Scrap paper

e
=

.

EHR: abnormal results

EDIS & BMS: other information
(see 4.4.10 and 4.4.11) )

\

The nursing handover at SHSC occurs over the phaiseng the communication aids

summarizedn Figure 18. The papearders are typically not wettonsolidated, and difficult to
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communicateAfter the transfer is complete, the GIM nurse consults the paper chart and EHR to

learn more about the patient.

Figure 197 TGH handover: communication aids

Write note Read note

ED nurse m ]%%%%%%“

 —

m GIM nurse

\\ Paper communication aids:
: *Nursing notes
*Physician’s “consultation report” form
*Medication Administration Record

*Orders
*Abnormal results

The nursing handover at TGH occurs through a transfer note in the EHR. The ED nurse fills in
the transfer note with summarized patient information using the paper chart and EHR as a
reference(see Figure 19 for dails). The GIM nurse prints out and reads the transfer note, and
al so |l ooks at the pati ent 0 sforpha MAR, andftr amyt an

abnormal results.
Use of EHR in adhoc communication

During phonecommunicatiorwith other clinicians (i.e. allied health, imaging, phacy, other
medical specialistsetc) physicians often access patient information from the paper chart or the

EHR, typicallyusing these tools to learn

M test resultsand

I current orders.

It follows that when pagedhysicians usually return the calls close proximity to the paper
chart and a computer terminal with EHR accdsaving this type of patient information
accessible on a mobile device might be beneftoigupport phone communication dwgitransit

between units
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Other communication aids

Other sources ahformation that enable communication, but which are unavailable in the EHRS,

include:

1 a signout summary prinbut of key patient informatignwhich is used to support
communication amanGIM physicians (see sectios4.13and4.4.14 and Appendix F);

1 the ED whiteboard systemwvhich includesinformation about th@esponsible clinician,
consultation status, pendirtgsts and GIM bed availability (see section$.4.10 and
4.4.1Q andAppendix B; and

1 checklists, which aresed to support the EBIM nursing handover (see sectichg.12
and4.4.13 and Appendix F).

Conclusion

The patient information needed to facilitate communication between clinicians durk@NED
patient transfersvas presented in this sectidBome of this information is already available in

the EHR, while other items are only available on paper or within other specialized soéware (
patient sigrout tool, electronic whiteboardPRatient information that is gsented within the

EHR rather than on papbettersupports communication since itéasily accessible by multiple
clinicians at once, andimplifies the task otompiling and visualimg data €.g. medication
administration schedule, trends for lab resuThere is an opportunity to improve the role of the
EHR in supporting communication between clinicians by expanding its scope to include patient
information that is currently only available on paper.

7.2 EHR on a mobile device

What subset of informatiomoimn EHRs would be best provided on a mobile device to

enable effective communication?

The need for EHR access while in transit wassssskthrough direct observatiand clinician

feedback (sought directly during shadowing and in the-sémctured interviews).
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Medication administration record and vital signs capture

Medication administration and vital signs capture are two -ligih areas within the nursing

workflow. EHR access on a mobile device coptdvide a powerful support these activities.

ED and GIM nurses are very mobile within their wards, but usually travel only very short
distances (less than 30 seconds), between the nursing station, patientarmbsigpply rooms.

Direct observation revealed that a typical workflow for ED and GIM nurses at MSH involves
looking up the orders or medications in the EHR at the nursing station computer terminals,
picking up needed medications and/or supplies from anoth r o0 o m, entering t|
for direct care or medication administration, and then returtinghe nursing station for

charting.

The researcher identified two key areasmmon toall three hospitalswhere the nursing

workflow may lead to negae patient safety consequences:

1 Nurses haveo memorize thdypes and dosages of medication needed for each patient
between the time they look at this information on the EHR or paper MAR and deliver the
medication to the patients in their rooms. Each extiypically is responsible for several
patients, many of whom are prescribed several medications at once. Hence the memory
load on nurses is high, which can lead to mistakes in the medication administered

1 After taking the vital signs insida givenpatient 6 s nurees tgpically writethis
informationdown on a glove or a scrap piece of pagedthentranscribet into the EHR
or paper chart at the nursing station. This process of recording vital signs away from the

point of care using manual transdigm can lead to mistakes or delays.

Some of thes t u disefesedbackupports the notion that medication administration and vital
signs capture could be improved through mobile accegmatiensd records. The ED nurse
interviewed at MSH wouldhave preérred to recordthe medications administered while
administeringtheminsidep a t i mams. $hé current workflow of medication administration

and documentation holds a high patient safety risk, as explained by the ED nurse:
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The most unsafe way, which a lot of people do, is they go through the meds, they pour
t hem al l into a cup, [ é] and they probahb

trying to remember which ones they gave and which ones the patient refused.

The EDnurse also found it helpful to have a mobile device with EHR access so that, in cases
where patients asked questions, nurses could capture vital signs or check orders while at the
bedside.

However, not all feedback about the idea of introducing new mdeNeces was positive. In

fact, most responses indicated that ED and GIM nurses at SHSC are satisfied with the current
situation and do not wish to access the MAR or perform vital signs capture on a mobile device.
A GIM nurse from MSH stated in the inteew that access to the MAR on the computer
terminals at the nursing station, at the me

adding

If 1 try to walk and check the informatio

into somebody.
Stat orders

Stat orders are written down as regular orders (on paper and/or in the EHR) and communicated
to the nurse verbally by the physician. Although no problem incidents were observed, this
workflow can lead to delays, as physicians may not find the nurse rdspoasd either be

forced to relay the message through someone else or simply forget to notify the nurse. Direct
feedback confirmed that occasionally nurses are not notified of stat orders. A mobile device
could be used to alert nurses of stat orderspatth the benefits of this would have to be

weighed against the disadvantage of introducing new interruptions.
Pending patient arrival

GIM nurses at TGH typically check for the presence of the transfer note in the EHR as an

indication of a pending patiemtansfer from the EDthe note is then printed and read by the

nurse. Since GIM nurses are very mobile within the ward, the arrival of the patient from the ED

was often observed to catch them unprepared, as they did not have time to check whether the
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trarsfer note was completed in EPR. A mobile device could be used to alert the GIM nurse of

pending patient arrival.
Recent test results and order entry

GIM physicians are often in transit between the ED and various GIM units. When required to see
a patient, hey usually travel immediately to the unit wbehe patient is located.h€&y then

either visitthe patient first and access the EHR at a nursing station computer teaftenabrds

or viceversa. At SHSC, since more of the charting is pdyeed, physians have been seen to
carry with them parts of the paper chart, including their own ctaigui notes, for up to an hour

and use it as a communication aid while answering or making calls to request tests,

consultations, etc.

When physicians carrying aahile phone receive a call while in transit, they often rely on
memory to communicate patient information. Access to this information on a mobile device may

be helpful to decrease their memory load.

While some of the GIM physicians expressed that they dvputfer to access the EHR on a
mobile device rather than a computer terminal, others declared thatatep need for EHR
access while in transit. Those supportive of EHR access on a mobile datedthat they
would like to perform all typical actittes on the devicee(g. accessing patient information,
including lab work, vital signs; placing orders, etc). Positive feedback from the GIM junior

resident interviewed at TGH included:
EPR on my BickBerry? That would be great!

The ED nurse from MSH ated during the interview that mobile access to the EHR might help

physicians enter orders on the fly, which could speed up the ordering process.

EHR access on a mobile device may benefit the GIM physician workflow though the extent of
this benefit isas ofyet unclear. The information best provided on a mobile device would likely

be recent test results and ol@rder entry functionality would likely be beneficial as well.
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Short summary of current diagnosis and course of action

Direct observationavealed that most GIM physicians print autsummary of diagnosis and
course of action for several patients in their care, using an elecsigniout tool (see sections
3.4.13and4.4.14 and Appendix F)They then usethepritut as a refeéoente:
for the duration of the shift, referring to it during shift handovers, bullet rounds, and impromptu
communication with other physicians or nurses. The main concern regarding this workflow
involves the risk of losing the paper, which could lead breach of patient confidentiality. The

use of a secure mobile device for this purpose would mitigate this risk.

Feedback from the GIM physicians supports the notion that theosiggummary would be
useful on a mobile device. The GIM junior residerieiviewed at TGH mentioned that the sign

out tool should be updated more frequently; a mobile platform could facilitate this. However, the
feedback also suggests that the paper jountwould still be preferred for quick netaking,

even if the informabn were available on a mobile device

Functionalitywise | think even if it was available on my iPhone | would take a paper

copy with me. Nothing beats the ability to write things down.

In conclusion, a mobile sigout summary view that was both suctiaod easy to update, and
included diagnosis and course of action for several patients, would likely be useful to GIM

physicians on a mobile platform
User-customizable alert system for criticaltest results

Direct observation revealed that physicians typically are informed of critical patient test results
by attending nurses or by repeatedly checking for results in the EHR. For the exchanges between
physician and nurse, the lines of communications are nat, iddying on antiquated methods

such as paging. This workflow may introduce delays, which is particularly problematic since
patients often have timgensitive care needs. At the time of the present study, none of the
hospitals had automatic alert systemsplace for announcing critical results to the GIM

physicians.
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Paradoxically, introducing an alert system for critical results may become more detritnantal
beneficial to patient safetypbecause othe associated increase in interruptions. This desig
tension can be mitigated by ensuring that the systambe customized by the userminimize
unwanted interruptions. Feedback provided by a GIM physician during the interview supports

this notion:

It would be nice if you could set alerts so blood wedults actually come to your phone
if you wanted to. So, when you turn on EPR you could set an alert and say, send it to my
BlackBerry as soon as the result is back. That would be cool.

In conclusion, a usesustomizable alert system for critical rdsutould be useful to GIM

physicians on a mobile platform.
Conclusion

Although feedback is mixed regarding the notion of EHR access on a mobile device, clinicians
tend to agree on thmost usefulsubset of inforration that it could includeThis is shown n
Table 20

Table 207 Items that might be useful on a mobile platform

Patient information ED nurse GIM GIM Confidence
nurse physician level
Medication Administration Record V V medium
Vital signs capture V V high
Stat orders V V high
Pending patierarrival V low
Recent test results \Y high
Order entry \Y high
Short summary of current diagnosis and course of actig V high
Usercustomizable alert system for critical test results V medium
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7.3 Communicating ownership to follow through

How doesownesship to follow through on tasks patients transition from one clinician

to another?
Synchronous communication

Ownership to follow through on tasks or situations is typically communicated implicitly, during
synchronous direct communicatigfaceto-face, phone). Occasionally, it is stated explicitly
during these conversations, in particular within a team working together clesglwithin the

GIM team, the senior resident was observed to give the junior residents or medical students
explicit directions to follow up). Communication of responsibility to follow through on some
tasks ég.if ol l ow up on the CT scan that I j ust

into an explicit task list thatouldbe shared or transferred betweénicians.
Asynchronous communication

Ownership to follow through on tasks is also communicated to physicians through paging, and to
nurses through orders. Since at SHSC paper orders are usually charted by the nurse who notices
them first, rather than thmain nurse caring for the patient, the ownership to follow through is

not welkcommunicated.

The EHR

Transition of ownership to follow through on tasks or situations is not-ceelimunicated
through the EHR. At MSH, the EHR includes a feaforemarkingpor der s as fApendi
from nursing, pharmacy, etc, btitese are not forcing functiorsd are often overlooked in
practice. Furthermore, PowerChart is also lacking a feature for automatic-tgdl¢evg.for stat

orders), so followingup becomes a gigment call on the part of the clinician.

Direct observation and informal interviews revealed that the greatest risk of improper transition
of ownership to follow through on tasks or situations occurs with parties that Eoting line of
communicationand rely almost exclusively on the EHR for communication. An informal
interview with a patient navigator at MSH revealed that instances occur when it is unclear who is

responsible to follow up. For example, one GIM patient had aolcgi test booked in
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PowerChart. 'he patient navigator followed up with radiology 2 days later, only to find that
radiology was waiting for a call from the physician to confirm the gesifuation of whickthe
physician was unaware. This anecdote reinforces the fact that tReig&kot helpful for
communicating ownership to follothrough on tasks or situations. e ms can #fAf al |

c r a cwkttsacthighly negative impact fqratient safety.
M ultiple medical consultations

The most problematic area regarding transitionesponsibility to follow up on tasks at TGH is
related to communication and coordination between multiple consulting medical spe@alists (
GIM, cardiology, urology, etc). At TGH, consultations pending and consultations completed are
indicated in the EDelectronic whiteboard. However, a GIM physician and ED nurse indicated
that recording that a given consultation has been completed in the whiteboard is not ingrained in
clinician workflow and is often forgotten. This leads to confusion as to whether altedios is

still pending or not. Direct feedback from ED nurses showed that there are situations in which
one patient has multiple orders from different consults and the ED nurse is unsure of which to

follow.

Another critical area, as identified durindenviews with a GIM junior resident and a GIM nurse

from MSH, revolves around followp after consultations with other medical specialties.
Although there is an option in PowerChart for the consulting clinician to suggest an order
(pending approval by th&IM physician), some physicians are not used to this workflow, and
update the order i n tAse thgrais nogdliablé systemanppiace atc h a
MSH to notify the GIM medical team when a consult is done, so the GIM physician has to keep
checking in PowerChart for suggested orders or rely on the nurse for verbal notification. The
junior resident interviewed described a common scenario, where the resident kept looking for the
suggested orders in the EHR (and assuming that the lack o$ ongant that the consult had not

yet happened), only to learn the next day that the consult had been done hours before and the
suggested order had not been entered in PowerChart. This caused a 24hour delay in placing an

order for that patient, a significaloss of time
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The patient navigator

At MSH, a key player in ensuring that ownership to follow through is-e@thmunicated is the
patient navigator. Patient navigators at MSH act as the link between physicians, nurses, AH,
external clinicians, and thpatient, and also follomp with tests and bookings. They are
permanent workers, who act @isi nst i t uti onal me mor yo, meani
technology, support the local policies and practices, and mitigate problems related to resident
rotation whch takes place every couple of months. In addition, patient navigators have a sense of
everyone's schedule and can physically locate clinicians with ease. In their work, they use the
following tools: binder with personal notes, WIPS s@mn page, pagemnobile phone, and
PowerChart. The main benefits of the presence of patient navigators are that they act as a safety
net for potential communication issues, facilitate communication between clinicians, take on a
patientcentric perspective, and act as & lbetween stationary nurses and mobile clinicians. The
main risks associated with too much reliance on patient navigators are that their limited clinical
expertise can create issues when relaying clinical information and that relaying messages carries

thenor mal fAbroken telephoneo.game danger of m

Bullet rounds

Anot her key time for ensuring that it ems wi
bet ween the GIM team, GIM nursing, and allie
Patient handovers

Ownership to follow through on patients is transferred between clinicians at set points within the
ED-GIM patient transfer workflow, as indicated in the UML workflow diagrams shown in
Apendices D, E, and For instance, at MSkhe GIM physician becomes responsible for the
patient once the decision to admit is documented in the EHR, and the GIM nurse becomes
responsible for the patient once the patient is physically brought to the GIM unit by the ED nurse
(and the nursing handew has taken place). Responsibility for the patient is also transferred at
shift changes through scheduled faodace handovers. This explicit process ensures that

clinicians are constantly aware of the patients that they have in their care.
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However, exernal parties€.g.allied health, consulting physicians, etc) may not be aware that
this shift of responsibility has occurred. For instance, direct observation revealed several
instances of clinicianaunsure of the transfer statuslling to find out he current location of a
patient.

Anothercommon problenwith patient transfers is that clinicians often have difficulty knowing
whom to contact (see a description of this issue at MSH in se&prmA centralized, ugio-date
repository of contacand stedulinginformation forall caregivers in the hospita lacking,
which makes coordination of care difficult. The ED nurse interviewed at MSH described an

example that perfectly exemplifies this issue:

We took a patient upstairs and they were go@tient, and they went to a GIM floor so
the GIM nurse called and said, I donodot r e
know whom to contact for care on this patient

Transition of ownership between the ED and GIM nurses is more problematiddatdr@ared
to MSH and SHSC, since there is a lack of direct synchronous communication. Having the
nursing report delivered asynchronously through a note in the EHR is seen by the ED nurses as a

less reliable form of transition of ownership:

The whole veral or faceto-face communication comes more into play because | know
your face now, I'm giving you the report, it's all on you now and you can't come back at

me saying, well, you didn't tell me thiSFGH ED nurse).

The followthrough on giving a patienhedications was particularly problematic, as the GIM
nurse sometimes expected the patient many hours prior to arrival, and on finally arriving the

patient was long past due to receive medications.
Conclusion

Ownership to follow through on tasks or sitoat is typically communicated implicitly during
synchronous communication, either in person or over the phone, which carries the risk of failure

to follow through. Occasionallgwnershipis stated explicitlyd.g.fi pl ease f ol | ow wu
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scanthatlyst requestedo), and there is potenti al

be shared or transferred among clinicians.

The ownership to follow through is typically not communicated through the EHR, whiteboards,
or other such IT tools. Ownédnp to follow through on tasks is also communechto physicians

through pagin@nd to nurses through paper or electronic orders.

Coordination of tasks among multiple caregiverg(GIM physician, consulting physician from
another medical specialty, dialogist, etc) is particularly difficult, and ownership to follow
through is not always wettommunicated. Nurses are often the main links in this scenario,

although MSH also employs ndApatient navi gat

clinicainshvol ved in a patientds care and who al s
Daily meetings between physicians, nur ses,
pl ay an i mportant role in ensuring that 1iten

The ownership to follow through on patients is transferred explicitly between clinicians, at set
points within the EBGIM patient transfer workflow. However, external partiegy(allied health

personnel, pharmacy, radiology) may not be aware that thtso$hh@sponsibility has occurred.

7.4 Influence of context features on ideal communication aids

What are context features that influence the type of information needed to facilitate

communication (e.g., patient characteristics, clinical context)?

Some contextfeatures that were hypothesized to influence the information exchange
(particularly, the type of information needed to facilitate communication) were explored during

direct observation, and include:

9 time of day (workload of the unit), and

1 patient acuity ad special needs.
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While these factors did not have an observable impact on the type of information needed to

facilitate communication, other factors did, such as:

1 number of previous hospitalizations,
1 complexity of the care plan, and

1 thetype of clinicians involved.
Workload of ED and GIM units

Direct observation sessions were conducted at various times of the week and day in order to
cover both very busy and less busy times. At MSH, out of 5 sessions, the level of activity in the
ED wasconsidered average for 3, less than average for 1, and greater than average for 1. During
one session in particular, the GIM team was extremely busy (understaffed with 10+ admissions).
Direct observation revealed that information exchange occurred inlarsimanner during all of

these scenarios, although it was somewhat rushed when the clinicians were very busy, causing
communication aides such as the EHR to be used less often. This trend was also observed at
SHSC and TGH, where the information neededattlitate communication did not seem to

depend on how busy the ED and GIM units were.
Patient acuity and special needs

The level of patient acuity and any special needs were noted for eaGiNEPatient transfer
observed. At MSH, the Canadian Triage @ity Scale (CTAS) is used as an index of patient
acuity, ranging from 1 to 5 (1=immediate life threat, 2=need immediate treatment, 3=distress, 4=
minor injuries, 5=not acute). The scores for each of the 5 MSH transfer patients observed were:
TBD, 2, 3, 3 and 3. In addition, 2 of the 5 patients were in need of isolation. Neither the slight
differences in CTAS scores, nor the special needs seemed to influence the type of information
needed to facilitate communication between clinicians. This could bendweyer, to the very

small variations in CTAS score between the patigkgswvith MSH, the CTAS scores of patients

at SHSC and TGH varied between 2 and 3 and did not seem to influence the type of
communication aides used by clinicians. However, at alkifes special patients needs such as
isolation or telemetry monitoring did influence the type of GIM room required by the patient and
represented an important piece of information to be communicated during the nursing transfer.
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At TGH during pilot shadowig, a patient being transferred to the GIM from the ED needed to

first travel to Princess Margaret Hospital for a consultation before arriving in the GIM. This
extenuating circumstance not only made the
meart that on arrival in the GIM the patient was already several hours late for receiving
medications. This kind of situation requires the ED nurse to call the GIM nurse directly, rather

than relying on information communicated asynchronously through a tranasée
Previous hospitalizations

It was observed at all three sites that doctors had difficulties accessing some of the information
for patients that had many caretakers and had been in and out of hospital for a long time;
accessing data from other hosgst was particularly challenging. These scenarios meant more

ti me was invested in communication and incr

which represent a patient safety risk.
Complexity of care plan

One of the 5 transfer patients at MSHdhea particularly complex care plan, including many
different medications. For this patient, it was observed that the ED and GIM nurses had to use (to
a greater extent than usual) the orders and MAR in PowerChart as a communication aid during
the nursing hadover. Furthermore, patients with a complex care plan at TGH would require the
ED-GIM nursing transfer to take place synchronously (most likely, through a phone call), rather

than be based solely on information communicated asynchronously through er tnaiesf
Clinician type

Various types of clinicians are interested in different aspects of patient care, so they need
different types of information to facilitate communication within their group. For instance,
nurses are more interested in orders, ii@#ar ones that they have to carry out; doctors are
more interested in discussing results; and AH or other consults are more preoccupied with
particular aspects of the patient condition or patient care that involves themtemtiency

applies to all thee hospitals under study.
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Conclusion
The main factors that influenced the type of information needed to facilitate communication are:

1 previous hospitalizations,
1 complexity of care plan, and

1 the type of clinician involved in the communication.

Specifially, previous hospitalizations require more communication, and atcedsta from
other institutions is typically very challenging. Similarly, if the patient has special neggds (
telemetry, isolation, etc) or a complex care plan, this informationsngede communicated
directly, and any communication aidsd.the MAR) must beused to a greater extent.

Finally, variousclinicians are interested islightly different aspestof patient care, which
translates into a difference in requirements regardinformation needed to facilitate
communication For example, nurses use orders and the medication administration schedule
more extensively, whil e physicians are mor e

results.

7.5 Influence of mode of communication on information
exchange

Does the mode of communication influence the type of information exd?ange
Synchronous vs. asynchronous communication

Synchronous communication (i.e. over the phone or-tiaface) allows for a richxxhange of
patient informationand offers both parties a chance to ask questions, while asynchronous

communication (i.e. alphanumeric pagi®dlS) is more factual and brief.
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Figure 2071 Types ofclinical issuesand the associated ideal communicatiomeans

Complex
)

Synchronous
communication

Non-urgent Urgent

Asynchronous
communication

Simple

As illustrated in Figure 20, synchronousommunication is best suited for communicating
complex issues, since it facilitates communicating context and ensuring that the message is
understoodOn the other hand, for neurgent, simple requests, agjironous communication is

sufficient.

Both scenarios arise frequently in practice, so having a set line of communication regardless of
the type of requese(g. paging followed by phone conversation only), although the norm today,

is clearly inefficientand can lead to delays and miscommunication.
Charting

The EHR is a special case of asynchronous communication, which, if implemented fully and
updated in a timely manner, would allow clinicians to sharéarge amount of patient
information. However, sincelinicians cannot trust that the EHR information istoqalate and
complete, they usually supplement EHR use with direct communication, which typically occurs
faceto-face. Although seemingly redundant, communicating through both the EHR and directly
(e.g faceto-face, by phone, etanay help improve patient safeby providing an additional

chance to catch any issues.

Physical proximity to the patientodés paper c
dictates the extent to which these toolswmed to facilitate communication.
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Conclusion

Clinicians are currently provided wiget means of communicatioe.g.nursegpage physicians)
which dictate the type of information that can be exchanged. However, the reverse should ideally
be true: the communication means available to clinicians in any particular situation should be

dependent on the type of information exchareggiired.
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Chapter 8
CONCLUSIONS, LIMITATIONS, FUTURE WORK

8.1 Conclusions

Based on the rich data collected through direct observation and interviews at MSH, SHSC and
TGH, Chapters 3, 4 and 5 set the stage for asteppth analysis of communication during the-ED

GIM patient transfer, by describing the workflow and communication tools used during the
processNext, Chapter 6 comparetihe workflow at each siteand the primary communication
toolsused highlighting the main diffrences and emerging themEmally, Chaper 7addressed

the researchguestions, exploring ideas such as EHR use as a communication aid on mobile
devices, transfer of responsibility among clinicians, and influence of context features and mode
of communication on the information exchanged. Basedhenwork presentedn previous
chaptersthis section introducethe mostcritical communication issuespmedesign guidelines

for technological interventionshat would address these issues (design traffie and broad

principleg, aswellasdesigpui del i nes for a specific projec

8.1.1 Communication issues

As outlined in previous chapters, direct observation at the three sites revealed many usability and
workflow issuesaroundthe EDGIM patient transfemprocessand communication tools used
during ths process. Out of these, the eight communication isksiesl in Table 21were the

most prevalentThe redsymbol (@) signifies that these communication issues are considered
critical, meaning that they could endang pat i ent safety and/ or v«

tasks and their experienoghich in turn affects patient safety
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Table 217 Communication issuesand related patient safety risk

Communication issue Main patient safety risks

O 1. Thereisa Hgh reliance on interruptive communication.

All clinicians enggein interruptive communication, particularly fat@face.In addition, hospital tools such as pagers,
common phone lines, amyerhead paging also contribute to a chadalistractingwork environmentinterruptions have been
shown to cause disruption in working memory, generating errors.

Errors in providing patient care,
consequences vary depending on
interrupted activity

O 2. Numeric pagers involvesevere workflow inefficienciesand cause delays

Although an antiquated means of communication, numeric pagers are often used at latigpitaés particularly as a means
for nurses to get in touch with physicians regarding patient status updates or patient care concerns.

The workflow involves the caller having to wait for a dadick near the nursing station phones, and the receiver of theopa
immediately search for a phone, withtweting made aware tiie urgency of the issue. Delayed or unanswered pages are
norm, and user feedback regarding numeric paging is unanimously very poor.

Delaysin patient care

© 3_clinicians are required to use a multitude ofunconnectedspecializedtools, which introducesworkflow
inefficiencies and delays.

Physicians often carry multiple devices (multiple pageospitatprovided smaphone, personal phone, etc), which can ma
prioritizing and answeringnedical requests difficult. Delays in patient care

All clinicians haveto interact with multiple patient information systems. For instance, an ED nurse at SHSC needs to inl Inaccessible patient informah
with EDIS, BMS, the EHR, and the smart web paging interfata minimum

Work duplication isoften an issue, as cliniciarege requiredo chart similar patientelatedinformation in up ¢ four different
systemsAccessing this multitude of information sources is also difficult and-toresuming.

O 2. There is a lack of awareness among clinicians regarding completion status of patient tests and consultations.
Clinicians, particularly mobe physicians, are often unaware of the completion status of other consultations. Since orde
suggested by other consulting physiciegguire consent frorthe most responsible physician (i.e. the GIM resident after
patient admission to GIM), thisorkflow is often associated with delays. Nursassttypically follow up with the GIM
physician directlyand in cases where there is an electronic ordering system, the GIM physician checks the EHR reped Delays in patient care
orders suggested by the consulting physician.

Thereisoftenh ack of communication regarding the patientds
where the patient had left for a CT scan procedure, but the physicians as well as the nurses responsible were unawar
information is sometimes communicated using the electronic whiteboards, though this system is betadlsat requires
manual updatingand the display layout imintuitive
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Communication issue Main patient safety risks

O5.The paper chart is an inefficient means of storing and accessing patieinformation .
Paper charting is used extensively at the three sites. The main associated issues include hand writinglkdgis|yd Missing, duplicated, wrong or
interruptions associated with its use by tiplé clinicians concomitantlyinability to search through the informaticamd the incomplete orders

risk of ignoring or losing parts of it if unbound. Paper orders are particularly dangerthusy ase difficult to compile and Delays in patient care
changes to ordesmneasilyremainunnoticed.

Os. Many of the hospital software tools, particularly EHRS, have unintuitive user interfaces.

Each of the three EHR systems analyzed in this study has severe usabilitypagii@garly surrounding order entry and Mistakes in entering clinical
results viewingFinding a new order usually involves interacting vathindex search bassgistem, andiewing results information(including orders)
involves too many stepBurthermore, other software programs that clinicians interact withregular basis, such as Delays inretrievingclinical

electronic whiteboard systems, and SHSC tools such as EDIS and the smart web paging interéhatienasienterfaces that| information(e.g.test results, MAR)
are difficult to useConsequently, clinicians have been observed to struggle repeatedly when intevélotihgse systems.

O 7. The mixed use of EHR and paper ordering causes confusion and delays.
At MSH, ED nurses receive electronic orders from GIM physicians, while orders from ED physicians are written on pa|
This often causes delays, as nurses are not in the habit of checking the EHR for orders during their regular practice.
Nurses at TGHeceiveorders both on paper and electronicaliyich causes redundancy and confusideo, electronic
orders arssometimesluplicated on paper, and it is unclear which set of orders should be followed.

Duplicated or incomplete orders
Delays in patient ga

Os. Finding the contact information for the right clinician at the right time is difficult.

It is very difficult for clinicians to find out the identity and contact information of other clinicians, particularly dffthgurs.
All of the hospitals lacked an accessible and comprehensive hespltatontact information list or ecall scheduleThe
smart web paging system implemented at SHSC is closest to filling in this role; however, it falls short due to itsfaser ir] Delays in patient care
which is not easy to use.
Clinicians often |l earn the identity orftactintorimationdirectiy with then
whenboth partiesattempttousethepa ent 6 s paper chart at the same ti me
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As confirmed by interviews with GIM physicians, although patient safety incidents related to
ED-GIM handovers were not directly investigated in the present study, they represent a

commonplace occurrence:

It's very often on a clinical basis that we notice, like, almost every patient there's
something missing that we thought was done but it'som dnd you wait days and days

and days, and sometimes patients stay in hospital days and days and days, waiting to
have something done that was supposed to have been done in emerge or on the floor or
just...or it gets done twice.

Individual recommendatianto address the issues listedlable 21are not provided, due to the
complexity of the communication web and interrelated nature of these issues. Idst&gd,
tradeoffs and severafjeneral design principles for a systende solution are provided in the

following sections

8.1.2  Design trade-offs

Any developermplanning to address the shortcomings of current hospital communication tools
should be aware of t laesweb a c ifidal#ekchmdlogi¢calhntervention s n
will depend on specific use case scersmramdat times orfactors that are diffidtto measure,

such as hospital culture and personal preferences

Emerging themes from the present ethnographic study reveseledal conflicting user needs
Awareness of thes@paradoxes , o r -o ffi ft repieserts a first step towards developing

communicatiortools that better me#te needs of clinicians and improve patient safety
Synchronous communication vs. reducing irgrruptions

Most clinicians prefer synchronous communication, since it allowthéprovision oktoryand
context and for immediate clarification. However, synchronous communication is extremely
interruptive, and interruptions have been shown to conéilb errors and negatively affect

patient safety.
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To help resolve the paradoxical task of providing clinicians with means for synchronous
communication while reducing interruptions, contaxtvar e smart phones t ha
when the user is engagead safetycritical tasks could be considerdglased on lessons learned

from deployment of a suite of contexivare technologies which included a mobile phone
application displaying current location of clinicians on surgical wards, Baretaai (2006)

concluded that contexaware applications are useful for clinicians.
Notification of change of patient status vs. reducing interruptions

Direct observation and feedback from clinicians revealed an important and recurring patient

safety risk related to delays in communicating orders and test results to the clinicians concerned.

Figure 217 Common changes of patient status

[ Jurgent
[ ]lessurgent

New

New Modified Abnormal

Orders Test results

Figure 21 proides an overview of the type of patient status changes communicated amongst
clinicians. Orders include nutrition, tests, and medication. Test results include radiology,
microbiology, hematology, biochemistry, and vital signs. Orders and test results can bsually
found in the EHR.

Although stat orders and abnormal results eessified as urgents¢e Figure 21), nurses
currently rely on physicians to remember to notify them verbally of any stat orders, and
physicians rely on nurses to page them once thegenati abnormal test result.

The challenge is creating a system that automatically notifies clinicians of these changes of status
without adding unnecessary interruptions. Clinicians currently use their discretion to only
interrupt others with urgent or portant items. An automated system that alerts clinicians of all
changes in patient status would generate an intolerably high number of interruptions which

would negatively affect patient safety.
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This tension could be resolved by allowing users to cugthie level of alerts received on their
mobile device for each patient in their care, and, using ceateateness technology, to program

for interruption only if the urgency of the alert is higher than the urgency of their current task
Portability of mobile device vs. screen size

When presenting clinical information on a mobile device, the choice of device is an important

factor dictating the level of user adoption.

Figure 227 Trade-off between portability and screen size of mobile device

0 )

=
~ =
“ ‘ >
Low « HIGH

‘_ / LARGE»— SMALL

Tablets Smartphones

As shown inFigure 22,the choicebetween the two main categories of mobile devices (tablets
and smartphones) involves a traaf€ between portability and screen size. The ideal device will

depend on the application and user preference.

The type of applications creml for the mobile device should take into account the screen size
and limit user interaction to simple tasksg.there is no need for the device to support the entry
of extensive free text, as this can be performed at computer terminals).

Speed vs. quaty of ED-GIM nursing handover

Direct observation revealed a traoi between speed and quality of the nursing handovers for
patients admitted from the ED to the GIM.
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Figure 231 Trade-off between speed and quality of EBGIM nursing handover
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As shown in Figure 23and detailed in sectiof.1, themost thorough handovers involve faoe

face communication between the ED and the GIM nuaseboth examingéhe patient chart
together; however, these require the ED nurse to travel with the patient to the GIM unit, which
can be very time consuming. The fastest approach involves handoveghttardarm (paper or
electronic) filled out by the ED nurse; howeverthis approach lacks synchronous
communi cati on, which is important for conve
clarifications.A compromise between these two approaches involves a phone handover, which is
of middling speed by comparison andloas for a moderate level of synchronous

communication.

A potential novel way to resolve the tension between speed and quality of handover is to enhance
phone communication by introducing video calling and a shared desktop solution, which would

allow nur®s to consult the patient EHR simultaneously while pointing out the items of interest.
Information privacy vs. accessibility

Direct observationrevealed a tradeoff between information privacy rothe security of

communication tools and theiccessibility as showrnn Figure 24.

Figure 2471 Trade-off between security and accessibility

LOW «M HIGH

HIGH Low

*EHR * SMS on personal phones
* Hospital-provided smartphones * eSignOut print-outs

126




Tools such as the EHR and hosppabvided smartphones are passwprdtected. While this
helps address information privacy issues, it also introduces an additionalhstépmakes the

tool less accessible tasers This tradeoff is evident in the example amartphones used by
GIM nurses at MSHthe requirement that nurseater a password before answering a leaitls

to missed callsOn the other hand, printed patient information and unencrypted SMS on personal
phones involvea risk of breach ofpatient confidentiality, but high accessibilityand user

convenience

The tension between information privacy and accessibility could bé/eesby ensuring that
data is only stored and exchanged on encrypted, pasfgnatetted devices, while minimizing
the number oflifferent passwordsequired and ensuring that password entry does not impede

time-sensitive tasks such as answering a call.

8.1.3  Broad design principles for technological interventions

This section provides general guidance for the design of an intervention that could improve the
overall communication and information access workflow during@Bl patient transfer. The

main emphasission connectedness, as it is important to correct the problems stemming from the
current multitude of isolated, specialized hospital IT toélstthermore, the solution is not
departmenspecific: in order to minimize interdepartmental communication bmakd (such

as those that occur during EBIM patient transfers), it needs to be implemented consistently

throughout any given hospital.
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Figure 251 Proposed integrated solution
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In order to cover all facets of communication and information accessutigested solution
maps itself onto threelosely interconnectedubsystems: an EHR system, an electronic
whiteboard system, and a mobi®mmunication systen{see Figure 25. Severalbroad

principles for each subsystem were derived based on ethnography findings.

128



Table 227 EHR system

Finding Principle

A main complainbf electronic clinical documentation has been th
clinical data becomes overly structured into forms and checkbox
and meaning is lost in the process. Since clinicians communicat
through narratives, the EHR should support this process.

Flexible format i The solution should not
lead to ovesstructuring data, and allow
users the ability to record and access freg
text.

A summary view has been identified as key information missing
from the current EHR systems. Summaries, such as those creat
within the GIMsignrout tools, and nursing transfer checklists, are
used extensively to support communicatéond handoverbetween
clinicians (seesections7.1and7.2).

Includes summariesi The solution should
includeasummaryof t he pat.i
diagnosis, treatment, aaghy otherpatient
specific importanttems This iswould also
supporthandovers.

Paper charts are used extensively at the three sites, although th
an inefficient means of storing and accessing paitigotmation,
and can cause confusion (see issueTéble 2).

The mixed use of EHR and paper ordering causes confusion an
delays (see issue #Vable 2).

Comprehensivel The solution should
include all aspects of patient caeed.
vitals, radiology inage$ and interface with
existing systems to eliminate the need for
paper records.

The EHR user interfaceare unintuitive, which results in EHR
records not being updated consistegige issue #d,able 2).
TheEHR systems areot used at the pohaf-care, and not
automatically updatede(g.vital signs are never imported directly).

Easy to update- Automated as often as
possible. Intuitive user interface for data
entry .g.order entry).

The EHR user interfaces are unintuitive, which resnlisser
frustration and inefficientlataaccesgsee issue #d,able 2).
Viewing test results and the medication administration record ar
two key problem areas (ssection6.2.7).

Easy to readi Intuitive user interface for
accessing data(g.viewing and graphing
results, critical values, ordemsedications).

Clinicians relyon interruptive communicatiofsee issue #I,able

21) and are often interrupted while interacting with EHR systems

Mitigates interruptions i The solution
should facilitate rasming interrupted tasks,

The EHR system should have a flexible format, include summaries, be comprehensive, allow

easy updates, be read without difficulty, and mitigate interrup{seelable 23.

Table 11 Electronic whiteboard system

Finding Principle

The patient location and completion status of tests and coisults
entered manually by cliniciansften with a delay
The whiteboard systems that are connected to the EHR are mor
to-date and trusted by clinicians (ssction6.2.2).

Connectedi The information on the
whiteboard should be populated
automatically as often as possibéeq.based
on location awareness and link to EHR).

The content of the whiteboards is similar across the three sites,
includespatient demographics, location, status of test/consults, &
names of most responsible nurse and physician (seersé@id.
The ability to leave free text comments is a whiteboard feature u
often by clinicians to communicate immediate relevaftrmation
(see sectin6.2.9).

Comprehensivei Thecontent should

includecurrent patient location, current
status of tests and consultatiotie most
responsible cliniciangending orders, and 4
place for comments.

Whiteboard systems currently in usgve usability issues, such as
obscure symbols, unintuitive commands, and poor layout (see
section6.2.2). Ease of use determines the extent of adoption and

usefulness of a whiteboard system.

Easy to readi Intuitive user interface for
accessing data. Theslution should have a
simple layout, without clutter or obscure
symbols.

The electronic whiteboard system shoatthnect to the

EHR and other hospital equipment, be

comprehensive, and feature a layout that is easy tqsead@lable 23.
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Table 247 Mobile communication system

Finding Principle

Clinicians rely on interruptive communication, and they are awar
the status of other clinicians (i.e. Are they currently busy and shq
not be interrupted? Is the consultation done? Are they on the flo
See related issues #1 and #4ble 21 for further details.

Context awareness The mobile
communication system should be context
aware €.g.current location, busy status,
priority of the call, etc) to minimize
interruptions and optimize workflow.

Asynchronous communication is factual and braefy well suited to
some clinical situations (seection?.5).

Messages are useful if they convey the urgency and the identity
the caller, and clinicians can respond easily and know if their
message was read (see sec@dh3. Numeric pagers fail tproperly
support asynchronous communicatised issue #Zable 2.

Support two-way asynchronous
communicationi The solution should
communicate the urgency, the identity of t
caller, means to respond by message, anq
confirmation that the message wasad.

Clinicians prefer synchronous communication in most instances
(despite it being interruptive), as it allows for a rich exchange of
context, story, and a chance to ask questionss@a®n7.5).

Support synchronous communicatiori
Synchronous communication should be
supported; interruptions can be mitigated
through context awareness.

Finding the contact information for the right clinician at the right
time is difficult, particularly during ofhours. All hospitals lack a

comprelensive rolebased, hospitalvide contact information systen
(see issue #Jable 2).

Support role-basedcalling T The solution
should supporhospitatwide role-based
communicationgconnectedo the current
clinicianschedule.

Transfer of responsibilitgmongclinicians leaves room for itesrto
ifall t hr o u behe istpdientialdfagemaratirgpdtask ligt
to be shared or transferred betweénicians (see section.3).

Il ncl ude s har &The Jolution
shoul d i ncl uwdtheitenas thatt
can be shared or transferred between
clinicians.

Many clinicians would access the EHR on a mobile device, if the
had the option. This would improve their workflow and provide
access to patient information when needed the reagiat the
bedside, as a communication aid dgran impromptu conversatiyn
and also speed yghysicianorder entry.

An alert system for critical results would facilitate physician
workflow, as long as it is useuustomizable toeduceinterruptions.
The idealdevice should have adequate network coveaagka quick
login procedure.

Seesection7.2for further details.

Support data acces$ The solution should
provide users EHR access andtousizable
alerts.

The device should have adequate network
coverage and quicklogin procedure.

The user interface for data entry and displ
should besuited tomobile devicenavigation
requirementse.g.minimize typing).

Currently, many clinicians opt against using sspbated web
paging systems, arrdvertto contacting otherthroughlocating
services, because of the much simpler workflow involved. Many
the hospital tools currently in use have unintuitive user interfaces
(see issue #Gable 2).

Intuitive user interface - The user interface
for the solution should be simple and requ
few steps to perform an action.

The mobile communication system should support bothviayp asynchronous communication,
and synchronous communication. It should feature contextem&ss and an intuitive user
ng, shar edsedidble do o

interface, and it should supportrdlea s ed cal | i

24).
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Table 257 Overall communication system

Finding Principle

Clinicians are required to use a multitude of unconnected specia
tools. This introduces workflow inefficiencies, difficulties accessi
data, and work duplication (see issue #able 2).

Interconnectivity : The system components
will be closely inteconnected. Similar data
will be accessible through each componer
avoiding the need for work duplication.

There is a lack of awareness among clinicians regarding comple|
status of patient tests and consultatj@rcurrent patient location
(see issue #4Lable 2).

There is a high reliance on interruptive communication. Incoming
communication is not filtered based on the urgency of the call or
current activity of the interrupted clinicians (see issueTible 2).

Context awareness The solution should
have context awareness capabilities,
including current patient location, user sta
(Ado not disturbo,
mitigate interruptions, etc.

Some clinicians prefer to enter and access patient datarmbile
device, while others prefer computer terminals. Short login time
also an important consideration (ssetion7.2).

Accessibility T The solution should be easi
accessible on a variety of systems: compy
terminals, mobile device, whiteboasetdc.

Users rely on both synchronous communication and written
(electronic or paper) records of patient information. The mode o
communication influences the type of information exchanged (s¢
section?7.5).

Redundancyi The solution should support
both synchronous and asynchronous
communication between clinicians

The type of clinician involved in the communication was identifie
as one of the main factors influencing the type of information neg¢
to facilitatecommunication (see sectigmd).

Components of the solution, such as level of alerts for critical req
are most useful if userustomizable (segection?.2).

User customization The system
components will allow for user
customization.

Although not adressed explicitly in the study, handing patient
information involves important security concerns. Some of the
current unsafe practices involve unencrypddSand carrying
printed summaries of patient information which can be misplace
lost.

Security: The system will enable secure
storage and transfer of patient information
and other sensitive data.

Many of the current hospital software tools have unintuitive user
interfaces, which can lead to mistakes and delays in entering or

accessing patient infmation (see issue #&able 2).

Intuitive user interfaces. The user
interfaces of the system and its componeri
will be simple, uncluttered, and require fey
steps to complete an action.

Finally, it is recommended that the solution satisfy seven broediples, which were derived
from the ethnographyfindings and are consistent witthe existingliterature: interconnectivity,
context awareness, accessibility, redundancy, user customization, security, and intuitive user

interfaceqseeTable 25.

8.1.4  Design principles for an ideal paging system

A. Background

The communication channel between nurses and physicians was identified as problematic at all
institutions. Generally, nurses send physicians either a numeric or a text page, and physicians
respond by calling théxed landline phonesat the nursing statian the entire process typically
takes up a large amount of time and can cause delays in patienAddressing the problems
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with this process is especially important, as the fadjeback systenis the primary means of
communication between the physitiand nurseesponsible for GIM admitted patierdsiring

the highrisk period wherthe patients remaim the ED, waiting for the next available GIM bed.

As explained in sectiof.2.3 thesmartpaging solutions currently implemented at the three sites
have important advantages ovieaditional numeric paging, but retain important drawbacdks.

similar type of technology SMS on personal mobile phonésalthough unregulated and hence
unsecure, is also a common means of avoiding some of the pitfalls itibtaldpaging. The

current section maps these five technologies based on scope and function, and introduces severa

evidencebased design guidelines for an ideal paging system

B. Users

Table 261 Typical users of hospital paging systems

USER Nature of work Phone access
Constantly moving between nursii| Fixed landline phoneat nursing station
station and pat|(only
Fixed landline phoneat nursing station
Mobile devie (many but not a}l
Fixed landline phoneat nursing station
Mobile device (hany but not a}l

Nurse

CALLERS Physicians Mobile (between departments)

Allied Health | Mobile (between departments)

Fixed landline phoneat nursing station

RECEIVERS | Physicians Mobile (between departments) Mobile device fany but not a

Typical users of the paging system outlined in this sectiomleseribed inrfable 26 Themain

i ssue with the current Asmart pagingo syste
sender of the page is typically required to wait for a-loatlknear the nursing station phones,
which does not fit cliniciansd workflow (i

care, and other clinicians are moving throughout the hospital).
C. Usage patterns

The messageommunicated through paging che both urgentg.g.the patient is deteriorating)

or nonurgent €.g.meeting has been scheduled t h t he pati ent 6 sModtami |
issues are patiespecific and involve only one patienDepending on the issue, the ideal
response may take the formataltback, an inperson patient consultation, a brief message, or

no response (note that in this case, a confirmation that the page was received would be

desirable).
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D. Mapping of pagingand messaging technologiesurrently in use
Figure 261 Mapping of paging and messaging technologies currently in use

SCOPE

1
[ GIM physicians only GIM units only Hospital - wide -i
> !

Text messaging (SMS) MSH - WIPS Numeric Paging
TGH—smart paging SHSC — smart paging

CONNECT TO...

1 \
[ HUB (team pager carrier) INDIVIDUAL (each clinician) &
| 2 !
MSH - WIPS
Note:
SHSC — smart paging In practice, this tool frequently leads to Text messaging (SMS)

connecting to the wrong individual (when
TGH—smart paging calling through hospital locating services).

INTERRUPTION MANAGEMENT

1 1
[ Nodiscrimination by urgency Accounts for message urgency

Numeric Paging

MSH - WIPS

Note:
Sometimes urgency is implied through
tool use (ex. at TGH — smart page for
non-urgent issues and numeric page for
urgent issues).

SHS5C — smart paging
TGH-smart paging
Text messaging (SMS)

KEY FEATURES
— SHSC- TGH- Text
. smart smart message
paging paging paging (SMS)
TYPICALCONTENT
phone extension yes yes yes yes no
shorttext no yes yes yes yes
EFFORTTO SEND MESSAGE
dial a phone number yes no no no no
find a computer terminal no yes yes yes no
navigate portal no yes yes yes no
search for contact information no no yes no no
type text on mobile phone no no no no yes
REPLY OPTIONS
call-back only yes no yes yes no
text nfa yes nfa nfa yes
user can acknowledge “message read” nfa yes nfa nfa no
automatic confirmation “message read” no no no no no
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Five different technologies (numeric paging, the smart paging systems in place at each of the
three institutions, an&MS on personal phones) were grouped based on severalttdytes
(seeFigure 2. This comparison helped inform design principles for an ideal smart paging

solution, presented in the following subsection.
E. Design principles for ideal smart paging solubn

Several principles foan ideal smart paging solution were derived directly frethmography
findings and are provideth Table 27 An associated confidence rating (high, medium, or low)
was calculated for eachased on thamount of supporting evidea and thenegative impact on

patient safety or clinicianbés workfl ow poten
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Table 277 Ethnography findings and resultant principles for ideal smart paging solution

Finding

Clinicians prefer using one tool to get in touch vathers rather than having to lear
how to use multiple departmespecific tools. In thisespect, the SHSC smart pagif
system was superior to those implemented at MSH and TGH.

Principle

The system should be implemented hospitile, rather than
limited to a single department.

Confidence

High

Sharing one team pager within each GIM medical unit was conatribinee sites, an
it involved relying on memory to pass on messages to colleagues. This practice
introducing a middleman in the communication is not only inefficient and time
consuming, but also poses a high risk for miscommunication.

The solution Bould ensure that each user on the receiving en
the communication (Areceive

mobile device for receiving individual pages, rather than shar|
one device among several peoeg(team pagers).

High

The rolebasd search for clinicians (updated based on the current call schedule
included in the SHSC smart paging tool was vaglpreciated by clinicians. Using
numeric paging to reach clinicians through locating services often results in
connecting with the wrondiaician.

The paging system should access aftougate database of
current scheduland patient assignmeimformation for
clinicians, and allow rokbased messaging.¢.most responsible
physician, orcall radiologist, etc).

High

Communicating a short text is strongly preferred by clinicians over traditional
numeric paging, since it conveys the identity of the caller, and the topic and urg
of the issue.

The system must support and encourage the user on the call
endofthc ommuni cation (fAcallero
than just their phone extension.

High

One main drawback of the smart paging systems implemented at SHSC and T(
that the clinicians only had the option to respond by phone, although a shaagee
was deemed as a preferred mode of response in many cases. The WIPS systet
implemented at MSH allowed text responses, but only after logging into a comp
terminal, which was considered tiraensuming and inconvenient by many
clinicians.

Thesystens houl d support the #Are
text, which can be sent from both the mobile device and any
computer terminal.
Similarly, the fAcallero sho
read the reply from both a mobile deviiethey have oneand a
computer terminal.

High

There are many instances when messages are sent for informational purposes
and do not necessitate a reply. Regardless, it was observed at SHSC and TGH
even in these cases the caller still expects ebeakas confirmation that the messa

was received.

The system should automatic
fi r e cchasvead their message. This confirmation should K
accessible to the ficallero

one) and a computer terminal

High
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Finding Principle Confidence
Many instances have been observed at the three institutions when unansweredl The system shoul d provi de t|High
are sent a secorm third time, although the receiver of the page is planning to ca| a preset message if a call or asparson visit to the unit will
back or drop by for a patient consultation when they finish with their current high follow.
priority task. This lack of clarity is timeonsuming for the clinicians and leads to
more interrupns.
Clinicians appreciated the stratification by message urgency provided by the W| The mobile device should onpyroduce a noise farrgent Medium
smart pagingystem used at MSH, where the only pieces of information pushed | incoming messages. Namgent messages should be retrievab
the pager are the urgent messages and the number of overdulg@nhmessages. | on both the mobile device and a computer terminal.
However, the workflow of logging into a computer terminal in order to access ng Any replies to urgent messages received on a mobile device
urgent messages was inconient. should also alertie mobile deviceiset
Clinicians often receive a page while in transit, and then require a computer to I{ The mobile device should include access to patient informati¢ Medium
up patientrelated information before responding. Access to patient informatign (| such as the EHR.
the EHR) while in transit could be beneficial rese instances.
Clinicians often communicate responsibility to follayw implicitly, without any Upon receiving a message, the agreadollow-up strategy€.g. | Low
standardi zed tool s s uclhvarmldy, tfisksare fbrgaiten| call or patient consultation) should be automatically added to
and multiple followups become a necessity. At o doo | i sliniciansirotheinveotk.p gui de
Prior to a direct patient consultation, many clinicians spend minutes interacting \ The message should include the current patient location (uni{ Low

various software systems, whiteboards, or asking other clinicians about the curr
location of the patient that they are about to see, since patiemmaee often and
the upto-date location is typically not easily accessible.

floor, and room number), updated automatically from a reliab
source €.g.a patient tracking device) in case afpgrson
consultation is needed.

136




Theseprinciples should serve as guidelines for identifying the function and design aspects of
the system during future phases of the current project. Although these principles reflect current
user needs and should therefore be adhered to as closely as passie#&dity design and
engineering compronmes will likely become necessadue to budget constraints, regulatory
issues, and technical challenges. Some of the key potential challenges are explored in the next

section.
F. Potential challenges

The main chéenge to implementing a seamless smart paging system that improves the
workflow of all clinicians is the fact that nurses, who represent a majority of the callers, are
typically not equipped with mobile phones. This implies that the nurses will havéytorre
logging into computer terminals to send messages and continuously check for replies, which is
relatively inconvenient compared to receiving a notification on a mobile ddwicdition,

due to the lack of mobile devices, the nurses will likely ico toreceive calbacks at the
nursing station fixed landline phoneshich is problematic since they are often moving away

from the nursing station to provide care to their assigned patients.

In addition, as a minimum requirement for the ideal smagirg system, all clinicians on the
receiving end of the paging system need to be equipped with a personal mobile device, and this

may be problematic due to budget constraints.

Furthermore, there will likely be additional technological challenges arouwelogéng and
interfacing with a hospitalide, upto-date contact information system; a system for keeping
track of the most responsible clinician for each patient; a system for tracking current patient
location; and a system of mobile EHRcess all of which have been identified as important

requirements to support an ideal smart paging solution.

An additional technological challenge will also stem from ensuring appropriate network

coverage for throughout the hospital buildings.
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G. Impact

A smartpaging solution developed based on refinement of the design principles outlined in this
section would help addressany of thecritical communication issuadentified in the study
(see sectioB.1.1), and in particular the following three

O There is a high reliamcon interruptive communication;
© Numeric pagers involve severe workflow inefficiencies and cause ¢elays

® Finding the contact information for the right clinician at the right time is difficult.

8.2 Study Limitations

The main limitéion of the study is that it did not evaluate the kvegn impact on patient
safety of the observed communication issudss was omitted due to the impracticality of
orchesrating and carrying out such a complexaluation. Furthermore, because of the
complexity of the ED-GIM patient transferworkflow and interrelated nature of the
communicationissues observed, such an evaluation would likelyainvery subjective and

difficult to interpret.

Due to time constraints only five patient transfers wersgenked at each site. Also, in order to
minimize the intrusiveness of the shadowing sessions and the effect of the observer on the
clinicians shadowed, no secondary observers were employedhdadimpacted the ability of

the researcher to draw strong clmscons based on the data collected.

8.3 Future work

The report outlines several key areasho$pitalcommunicatios improvement, emphasizing

the link between various communication issues prevalent at three institutions. Future work will
involve selecting a smaller area for further investigation, asagetionductin@g usefcentered
design process to generatencreterequirementsfor an intervention that mitigates current
issuesfollowing the generalguidanceprovided in section8.1.2and8.1.3 One potential area

for further investigation is the development of an improved paging solution, which is explored

in sectiom 8.1.4 The design process will involve reference to human factors engineering
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principles, such as the Hierarchy of Effectiveness (ISMP, 1999) and Usability Heuristics
(Zhanget al, 2003).

8.4 Significance of the study

The study provides deep insight into tlverkflow of clinicians involved in EBGIM patient
transfer, as well as hospital communication systems as a whole. The study isdugdags

reliable data collection stratedyased on extensive patiesgntric field observations at three
institutions.The report provides rich descriptions of communication tools and pattemthsf

ED-GIM handover workflow,as well as an insightful analysis of communication issues and
improvement opportunities. Thdesign tradeffs described in sectio8.1.2 and desiq
principles provided in sectier8.1.3and8.1.4can serve as guidelines feslutionsthat address
hospital communication issues in a more comprehensive and effective way than what has been

attempted talate.
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Chapter 9
SUMMARY CONCLUSIONS

Inadequatemeans ofcommunication between clinicians, particularly durirepndiover, area
significant root cause of hospital adverse event¢hile many groups have developed new
technologies to address individual aspects of information access and communication needs, the
impact of these technological solutions on the clinical communication patterns of the larger

hospital environment are understutlie

The presenpatientcentric, multisite, observationadtudy evaluated the workflowtpols and
communication patternmside tle modern hospital, particularly during the critical phage

patient transfefrom the emergency department to general internal medicine.
Main findings:

1 Cliniciansare forced to interact withl@agh number of specialized communication tools
and software mgrams.This sometimes introduces a steep learning curve, and work
duplication.

1 There is a general lack of awareness of patient status (i.e. location, pending tests and
consults, etc). Systems designed to mitigate this issue, such as electronic wisteboard
have limited success, due tbeir reliance onmanual updates and unintuitive user
interfaces.

1 The lines of communication between clinicians are often poor, particularly between
mobile, transient physicians and stationary nurBewling the contactniformation for
the right clinicians at the right time is difficult.

1 Despite their many documented drawbacks and inefficiencies, numeric pagers continue
to be widely used at all three sites. Additional messaging systems have been introduced,
but they usuajl fail to properly take into account user needs, as both sending a message
and replying to it involve a complex workflow.

The paper chart is an inefficient means of storing and accessing patient information.
The mixed use of EHR and paper causes confusiith ordering new tests and

medications.
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1 Many of the software tools currently in use have unintuitive user interfaces.
1 Interruptions and distractions are frequent, as clinicians prefer-tddeee

communication to other available options.

Potential consquences of these issues are workflow disruptions, delays in patient care, and
inadequate access to tirsensitive patient informatiorgll of which can negatively impact

patient safety.

The analysis included detailed workflow diagrams for the@®DI patient transfer process at

each site, highlighting the exact patient information exchange and communication tools used at
each step. The diagrams helped identify the main workflow inefficieneigsttie workflow

for sending and receiving a numeric page islbersome and involves many steplsg critical
segments (i.e. period when the patient is under the care of the GIM team, but physically located
in the ED),andevaluate the lines of communication between various clinicians who collaborate
to provide carg¢o anED-GIM transfer patientThe workflow is very similar across the three
institutions, suggesting that there is potential for developing technological sslitaircould

be adopted at multiple sites.

By contrast, the information access and commuioicaools implemented at each sitaried

widely, despite serving the same main functions. The report providesdaptim analysis and
comparison of the advantages and disadvantages of the various communication tools used in
the transfer process at tharde institutionsEHRS, paper charts, whiteboards, various paging

systems, phoneand paper forms

In addition, the researchquestionsaround EHRuse and context factors that influence
communication patternsere explored irdepth, in order to help identify the current role of the
EHR in communication, and help evaluate the needafpotential communication aid that
would enhance this role. Tliatasuggest that there is an opportunityeidend the role dEHR

in supporting communicationenhance communication through mobile EHR access, and
develop innovative tools to suppattie transfer of responsibilityfor follow-up on tasks,

situationsandpatients.
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In order to guide the development of future intati@ns that address hospital communication

issues, the report also identifies several key design-tfisi¢o be negotiated:

synchronous communication vs. reducing interruptions,
notification of patient status vs. reducing interruptions,
portability vs. sreen size of mobile devices,

speed vs. quality of handovers

= =/ =4 4

information privacy vs. accessiblity

Finally, guidelines for an ideal pagingystem, derived fronobservationof currentpaging
systemsin-use at the threesites are also provided as an exampl of how the knowledge
obtained through the present-depth ethnographic study can be translated into design

principles.

The studyresultswill inform a usefrcentered design process, and the development of an
intervention that should meet seven basia@piles: interconnectivity, context awareness,

accessibility, redundancy, user customization, security, and intuitive user interfaces
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Appendix A

Work shadowing notes template

Start | End

Time | Time From TO Activity TOOL content props | patient | interrupt | location
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Appendix B
Work shadowing qualitative observationguide
CONTEXT INFO

A Busy unit?
A Resident: # of weeks on service:

A CTAS score
A Patient has special needs?
A Patient is stable?

A Other

TO OBSERVE (qualitative observations)
A How long does the clinician consult the EHR when they use it as a communication aid?

A Clinician activity while in transit? (relaxing, to do list,-adc communication, etc)

A How is the responsibility to followap being passed on?

A COMMUNICATION ISSUES é.g.trouble finding or reaching someone, messages through
3 parties, sources/effects of interruptions, etc)
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TO ASK:
A While in transit, ask clinician if theynight wish to access part of the EHR on a mobile
device. Or access something elsgy(clinician location, schedule, vitals, etc)

A After a communication event ask what could have made the interaction easier.

BRIEF INTERVIEW QUESTIONS:

A How could the EHR be improved (to help communication and coordinating care)? Is there
anything that they wish was in there but is currently missing? What do they do instead to obtain
that information?

A What is the biggest communication issue that thepenter in their work? Describe an
exampl eé Patient safety consequences?.

A Ask for an example of an instance where some information was not transferred, though it
should have been, causing an issue or potential issue.

A Best/worst communicatiotool?
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Appendix C

Semitstructured interview guide

1. Could you briefly describe your position here? (Note that parts of your response that could identify you will be

removed)
2. Can you briefly describe the overall communication workflow of paitndatmation during ED GIM transfer?

3. Tell me about your experience communicating with a physician/ resident/ nurse/ allied health professional

during and after the EIGIM patient transfer. What means of communication do you typically use? What would

yow preferred means of communication be? Does this de|
What are the critical pieces of information that need to be communicated for an effective patient transfer? How

readily available is this information?

4. Do you use any special tools to support these communications? What are some of the benefits and drawbacks of

these tools? (Followp with questions regarding each communication tool / aid identified for each hospital)

5. Would access to some of theipat information currently available in the EHR be useful during the handover

communications described in question #2? Which information, and when exactly would you access it?

6. Is there anything not available in the EHR that you wish was there? Wic# e when would you access

it? What do you do instead to obtain that information?

7. What subset of information from EHRs do you feel would be best provided on a mobile device to enable

effective communication? When would you access this information?

8. Can you describe some instances when communication regarding a patient with a physician/ resident/ nurse/
allied health professional failed to clearly identify the person responsible to follow through regarding the patient
(l eading to toluigrhg st hief adrl a cnkgs ot) r Wa's there an instanc

transferred though it should have been, causing an issue or potential issue?

9. Can you briefly describe some instances of boeakn in communicationg(g. missing information, delays

etc) during or after the process of EBM patient transfer that you have experienced or learned about recently?

10. Can you briefly describe an instance of communication with a physician/ resident/ nurse/ allied health
professional when you felt that yayave/ received an excellent report regarding a patient? (Focusing on-the ED

GIM transfer and/or subsequent consult requests...) What characterized this as an excellent report?

Is there anything else that you wish to add?...
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Appendix D

MSH workflow diagrams

ED-GIM patient transfer - FULL PROCESS VIEW
(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 1 of 7)

ED - GIM patient transfer

!

+  Physician handover |

i

Regular patient care

GIMbed /
available? ™

Nursing handover

Regular patient care L

‘ rh (transfer patientin GIM) |~

|

Patient l NO o /
re-transferred
or discharged?

Activity or
data flow:

Synchronous
communication: /

Asynchronous
communication: /
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Physician handover — part 1
(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 2 of 7)

ED physician* GIM senior resident GIM medical student GIM junior resident ED nurse*
O
RARE OCCURRENCE:
s If GIM physicians have questions regarding the patient after the report, they:
D [ t
i e > consult patient ED chart (paper),
if remaining questions, they:
- find ED physician, ask question
Call Locating
ED physician G"‘(::::‘ﬂ':“"
name & cordless Patire
phone extension 9e
VZ
Cordless Nearby Phone
Phone - Patient information
summary
with prop: patient ED <
chart (paper)
€ Questions for
clarification
Patient ED chart (paper)
PowerChart ALTERNATE WORKFLOW:
Read Occasionally, if the admission is certain and the
All patient information patient is very sick, the GIM senior resident may
(brief) admit the patient and write initial orders right
away. (shown in a separate general workflow
=] diagram)
Direct patient consultation | |-~~~
(brief)
Face-to-face /
one
-> responsibility
to complete
admission work
junior resident
Chose GIM
admitting
physican tudent
Patient ED chart (paper)
PowerChart
B Read
ALTERNATE WORKFLOW: Al patient information
(1) If GIM physicians are using personal phones to
‘communicate with team members, the workflow
changes to:
- GIM junior resident (or GIM medical student) sends a
text message to GIM senior resident on personal
phone (o set up review meeting Unstructured communication
8 1D COIM 1f GIM admi ysician is
junior resident (or GIM medical student) on personal Pphysically Inmufz gl’) ED nurse
phone to confirm meeting details. inquires regarding admission
status.

(2) If the GIM senior resident is not carrying a cordless

“Consultation request & report” (paper form)
Wiite

‘phone, the workflow changes to:
= GIM junior resident (or GIM medical student) sends
‘numeric page to GIM senior resident

Patient information summary, including: !
- Direct consultation notes (diagnosis, HPI, overall

- GIM junior resident waits for call-back near nursing patient status, etc)
station phone - Relevant orders. Face-to-face
- GIM senior resident calls extension from nearby - Relevant test results € Will the patient be
phone - Medications admitted?
- direct phone conversation to arrange meeting - What was done in the ED
with props:

(3) - Patient ED chart (paper) — orders, results
Alternately, face-to-face run-ins have been observed - FirstNet — previous admissions, results
as well. - Web - miscellaneous

Cordless Phone Nearby Phone H
Set-up review meeting (time, place)

Face-to-face
- Patient information summary
- Course of action
» with prop:
-“Consultation Request & Report” (paper form)
- PowerChart
- Web physician’s resources
Y
Patient e
Admitted?
\ order sets are in PowerChart), if the senior is
100 busy, and the admission is certain.
NO This way, the patient is admitted and orders are
y written without delay.

* main caretakers for the patient in this workflow segment
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Physician handover - part 2
(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 3 of 7)

ALTERNATE WORKFLOW: L\
(1) If GIM physicians are using
personal phonu

communicate with team
mombolx.mewoﬂrﬂowmos

-GIMjmlormsM(or GIM

lical student) sends a text
mmemmu&m
on personal phone to request
cosignature

(2) If the GIM senior resident is
nolnunymgncomlenpmne

workflow changes to:
5 GIM junior resident (or GIM
medical student) sends numeric
page to GIM senior resident
- GIM junior resident waits for
call-back near nursing station

Cosign:
“Admission set”
(orders)

Write
Add patie

Other consults
pending?

WIPS

the system

nt in

ED physician GIM senior resident* GIM medical GIM junior resident* Other consulting ED nurse*
student* physician(s)
—GIM medical student- IM junior resident
admitting
physician
PowerChart Fo«ucnart
Write
“Admit to GIM" order “Admit to GlM'
Previous
. . patient?
Previous patient? YE: (old chart YES
(old chart available?) available?)
LNO NO
Wait Wait
~ 30 min ~ 30 min
PowerChart Pomrch-n
Wiite
“Admission set" Mmlssion set”
(orders) (orders)
i' Face-to-face
- Patient is admitted
Cordless Phone Nearby Phone
Request cosignature
7. If GIM admitting is
physically in the ED, they keep
PowerChart ED nurse informed regarding
Write admission status.

Cordless Phone

Nearby Phone
Request cosignature

PowerChart
Write
Cosign:

“Admission set"
(orders)

Face-to-face
-> Clarify orders

New / modified
orders after NO————————————
consult?
YES
GIM medical student GIM junior resident 74
admitting
physician
PowerChart If GIM admitting physician is
Write physically in the ED, nurses
New / modified inquire regarding new orders
orders

* main caretakers for the patient in this workflow segment
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Regular patient care (transfer patient in ED)
(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 4 of 7)

ED nurse* GIM admitting physician* Allied Health, Testing/Imaging and other
(if GIM medical student is adminir']#élhey need cosignature Medical Specialties (Consultations)
from senior on all orders -> omitted here for simplicity)
Notes:
- Any of the parties will engage in
ad-hoc face-to-face communication

if they happen to be in the same
location (ex. in the ED)

- Any party may follow-up with any
other party at any point in time, for
various reasons (this is not illustrated
here for i

- GIM admitting physician is
contacted often (paging) for updates
and clarification

WIPS address book
check

AH I special consult
contact information

Search for GIM
nurse

Phone #
available?

Face-to-face Face-to-face
€Notify new,
updated, Call Locating
or urgent order I Page Numeric Pager
<Follow-up (misc.) Nearby Page received
phone ext.

=

Wait near

ED Phone Nearby Phone phons, Find phone
«Notify new, to call back
<« P updated,
or urgent order
€ Follow-up (misc.) Pr—
Nearby Phone Nearby Phone

> Notify new,
updated,
or urgent order
- Follow-up (misc.)

[ X

ED: Overhead announcement
phone line transfer,
asking around (common phone)

FirstNet
Read

o Other relevant patient information
Various other calls for order clarification,
finding out further information regarding
the patient, etc... occur in this workflow

Direct patient care
(ex. carry out orders)

[ Direct patient care / consultation / testing ]

aJed juaned yaug

segment. (i.e. carry out orders)
Patient ED chart (paper)
FirstNet
Write
Mark orders as done Ma(:m:grs(;?szc;ne
Charting (misc.) g
Patient status changes/ A A e
Concems/ v
New orders peaded? Physician
Search GIM Found?.
admitting
physician
in ED
NO ?“"“"“‘_ Face-to-face Updates!
= BClISS Any: Numeric Pager Numeric Page et
- Patient status changes/ =~ Page received phone ext TER DU i
NO
Find phone ED: Overhead announcement
Numeric Page Elsewhere: phone line transfer,
(Locating) ':,“:‘"::;;:;’ 1o call back asking around (common phone)
ote: phone ext. e —
The ED nurse pages the “on
call’ person from the GIM team,
‘which may not be the admitting
ician directly... Find phone to call back Nearby Phone ‘ Discuss any:
- Updates/
Concerns/
ED Phone New orders needed
Discuss any: Neary Phone.
- Patient status changes/
Concems/
New orders needed

New consultation
necessary?
Overhead

announcement

s)senbai Jap1o ‘suieduoo ‘sabueyo snejs Jusned

New order(s)
required?

PowerChart
Write

* main caretakers for the patient in this workflow segment
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Nursing handover

(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 5 of 7)
Admitting Office (admin)

ED nurse*

GIM nurse

GIM ward clerk

D

Note:

(RARE OCCURRENCE)

If ED nurse forgot to bring something to

GIM unit, they phone the GIM nursing

station, and coordinate with the GIM ward
lerk

Note:

ED transfer patient is assigned

automatically to GIM nurse who has
the least number of patients currently
in their care.

/#\

FirstNet

GIM room # available?

i

Wait for next
available bed

X

N

Fax
€ Patient name,
ED room #, diagnosis

.

PowerChart
Write
GIM room #

3 —

J

A4 -
‘/ FirstNet \‘

Read
\ GIM room # & GIM unit ext.

ED phone >

- Room status inquiry

Wait for
cleaning

X GIM phone
Z |

NO Room is
ready and

clean?

|
o YES

D phone
N

E
- Patient special needs (if any)
€ Time of transfer

— &

/ Patient transfer checklist (paper) \
frite
All patient information (summarized)
with props:
- nursing notes
- FirstNet
\-

) 7,i7

FirstNet A

J

Wite
Remove patient from ED Iisl/

e j——\
o Transport ED->GIM: N
- patient |
- patient transfer checklist (paper)

- patient ED chart (paper)

- current medications

- lab labels
blue card

A

i

Yy

PowerChart
Read
Orders, results, MAR |
J

o A

Face-to-face
Identify admitting GIM nurse

X

i GIM phon |
/

> Face-to-face

N
/;7

A 4

Face-to-face

- all patient information summary
wit :

- patient transfer checklist (paper)

- patient ED chart (paper)

- PowerChart (orders, MAR)

€ Questions for clarification

Direct care:
Transfer patient onto GIM bed
| Bedside handover (ines, etc) |

~N

- Patient current location (GIM)

GIM phone

-
Face-to-face

phone

Note:

(RARE OCCURRENCE)

If GIM nurses have questions regarding the
patient after the report, they:

- consult PowerChart

If remaining questions, they:

- call ED nurse, ask question on the

s

Phone

PowerChart
Write
Current patient location

S

Direct care:
Initial assessment

PowerChart
Write

Initial assessment

* main caretakers for the patient in this workflow segment
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Regular patient care (transfer patient in GIM) — part 1
(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 6 of 7)

GIM nurse*

(if GIM medical student is admitti
from

GIM admitting physician*

i
senior on all orders -> omitted here for simplicity)

, they nee

Allied Health, Testing/Imaging and other

Alternately (if nurse is
unknown or not around),
look up GIM nurse iPhone
‘extension posted at nursing
station, and call iPhone

$

Search for GIM
nurse

Face-to-face

Face-to-face
€Notify new,
updated,
or urgent order
<Follow-up (misc.)

phone line transfer,

asking
(common phone)

around

GIM Phone

iPhone
Patient requests
direct care

Direct patient care

(ex. carry out orders)

PowerChart
Write
Mark orders as done
Charting (misc.)

Kardex (Paper)
Write
Orders
(Transcribe from
PowerChart)

Nearby Phone
€Noify new,
updated,
or urgent order
&Follow-up (misc.)

WIPS address book
check

AH / special consult
contact information

Phone #
available?

Call Locating
/ Page
Nearby

phone ext.

Wait near
phone

|G

Nearby Phone
->Notify new,
updated,
or urgent order
> Follow-up (misc.)

Medical ialties (Consultations)
Notes:
y of

- the parties will engage in B
ad-hoc face-to-face communication if they
gmwminmumm(etha

M)

- The GIM nurses carry an iPhone, and the
extensions are posted at the GIM nursing
station... To reach a GIM nurse:

-> parties who are in the GIM unit will ask
around for the nurse or look up their iphone
extension and call them

-> external parties phone the GIM nursing
station
- Any party may follow-up with any other
party at any point in time, for various reasons
(this is not illustrated here for simplicity)

- GIM admitting physician is contacted often
for updates and clarification

Numeric Pager
Page received

Find phone
o call back

ED: Overhead announcement k
Elsewhere: phone line transfer,
asking around (common phone)

Note:

Various other calls for order clarification,
finding out further information regarding

the patient, etc... occur in this workflow
‘segment.

PowerChart
Read

Orders
Other relevant patient information

Direct patient care / consultation / testing
(ie. carry out orders)

PowerChart

Write
Mark orders as done
Charting (misc.)

* main caretakers for the patient in this workflow segment
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Regular patient care (transfer patient in GIM) — part 2
(workflow for ED-GIM patient transfer at Mount Sinai Hospital, page 7 of 7)

Overdue?

Periodically
check for
WIPS
response

4

Response
NO inWIPS? (O

Find computer terminal
1o log into WIPS

WIPS pager
(alpha-numeric)
Non-urgent overdue
task announcement

WIPS
Read
Summarized patient status
change(s),concerns, or new

Need to discuss or

A

GIM Phone
Discuss any:
- Patient status changes/
Concerns/

New orders needed

clarify with nurse?

phone
to call back

Nearby Phone

GIM nurse* GIM admitting physician* Allied Health, Testing/Imaging and other
(if GIM medical student is adminir_\g. they need cosigna Medical ialties (Consultations)
from senior on all orders -> omitted here for simplicity)
Patient status changes/
Concerns/
New orders needed?
Numeric Pager Numeric Page tocame,
Page received phone ext. YES New orders needed?
Summarized patient status iyl A NO
cha»go(rsd),oonoams. or new abirgent
bl WIPS
Urgent?
(response required Find phone
in < 10min) to call back
wiPs WIPS pager
(alpha-numeric)
Urgent message
(condensed) \
WIPS
Task Nearby Phone

L

New consultation
necessary?

Direct patient consultation

New order(s)
required?

* main caretakers for the patient in this workflow segment
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Appendix E
SHSC workflow diagrams

ED-GIM patient transfer - FULL PROCESS VIEW
(workflow for ED-GIM patient transfer at Sunnybrook Health Sciences Centre, page 1 of 8)

ED - GIM patient transfer

Time of day?
e
‘ ‘
Ve Y ~N /- Y ~
. Physician handover ‘ ‘ | Physician handover :
‘ (daytime) : (evenings & week-ends) ) il NOTE:

‘ The patient is sometimes moved
!| to an intermediary zone (Orange
‘ zone) before being moved to the
/| GIM. In this case, there is an

-7 additional handover between ED

1 nurses. This is omitted here for

J

o=y | simplicity.
Regular patient care | i e
\’— (transfer patientin ED) [
. P,
)
GIM bed P4
available?
s 5
Nursing handoverJ
) l
a . N\
| Regular patient care
\_‘7 (transfer patient in GIM) )
Patient /}
re-transferred NO ot
or discharged?
NOTE
Activit ) ( ‘
ctivity or
data flow: | \ W
Ne_ A A
Synchronous \
communication: A
Asynchronous \ ;
9 - )
communication: / /
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Physician handover (daytime)
(workflow for ED-GIM patient transfer at SHSC, page 2 of 8)

ED physician GIM staff internist GIM admitting physician ED nurse
(GIM physician working permanently in the .
ED during weekday daytime hours) (GIM senior resident on another team)
=
\
ALTERNATE WORKFLOW:
(1)Often, the ED doctor will
Decision to request approach the GIM staff internist
GIM consult face-to-face instead.
(2) Often, the ED doctor will
overhead page the GIM staff
Smart Page GIM szla: lmornlsti Pager internist instead.
Namephone extension (sipha-umeric)
! Page received
EDIS
Write
Consult requested
Face-to-face or
;"“;"':‘:‘ o Nearby Phone
c oatiy Ehone. - Patient information
o} summary
K with prop: patient ED
[ chart )
2 (paper)
S € Questions for
a clarification
w
c
) v
(%)
‘© A 4 Patient ED chart (paper) H
= EDIS Oacis
[+% Write Read
o Consult confirmed All patient information
= (ex. Results, past admissions)/
2 - UNSTRUCTURED
o COMMUNICATION:
- If GIM admitting physician is
] physically in the ED, ED nurse
- Direct patient consultation inquires regarding admission
173 status.
(<] I
= /
EDIS
Wwrite Face-to-face
Consult done € Will the patient be
admitted?
/" Consultation Notes (paper form) \
Wiite
Patient information summary,
including direct consultation notes
with props:
- Patient ED chart (paper)
- Oacis - previous admissions, results
- Web - miscellaneous /
UNSTRUCTURED
COMMUNICATION:
{ the GIM
Patient keep the ED nurse informed
f Admitted? regarding admission status.
¥z J
\ YES 2
/ v
e
y/ Patient ED chart (plp.r)\
Write
- faal - Face-to-face
(7] Admission order
= q Ordlor sats - Patient is admitted
b=
£ v
=
+ L Put new (paper) orders in “orders" box
I
o x
=
5 v v
c GIM Team Pager EDIS
Smart Page ¥
E Name, phone extension (alpha-numeric) ( Wwiite
4 Page received Admission order
N
2 T
a phone line transfer, \4
asking around (common e =
() Nearby Phone or i
= phone) Nearby Phone or e Oacis \ ;
= Sat i Write NOTE:
2 i Non-medication orders | A copy of new medication
o orders is faxed to pharmacy
2 | nurse.
) Face-to-face or Face-to-face or
73 Nearby Phone Nearby Phone MAR (paper)
o L al - Patient information summary Write
= » with prop: Consultation Notes (paper) Medication orders
€ Questions for clarification
\ X
wn
c /N
(%] a eSignOut  TUREH
‘B If other consults are done, the consulting physician writes. v&,’,‘,s gm::lc ATK;,N:
E' Mumwd orders on pﬁp;r‘ but these eumm Add patient in the system If GIM admitting physician is
=% (the GIM‘ thou m‘m ). A h Z ) physically in the ED, nurses
o The GIM physician i ok inquire regarding new orders
c
£ 0 = tiems, o plyscaly sinz ha osper ezl the \\ T i
g h —| (Admission work is done)
o See page 4 of 8 for detailed workflow. (This is omitted
© here for simplicity.)
=
ol \

Most responsible physician:
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