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Abstract

The patient flows at emergency departments aretaoihg increasing, due to aging
population, population growth and younger peopleks® more medical care. The
work processes at the emergency departments aredagited to deal with these
changes. The aim of the study is to perform a patilow analysis at emergency
departments and evaluate if the technical platf@FE by Saab Group AB can be
configured to be used as an emergency departmfmtmation system (EDIS). There
are several different IT-systems used at an emeygdapartment. The acute journal
and triage method used at many emergency depadnmeStveden is Rapid Emergency
Triage and Treatment System (RETTS), which typjcallused in paper form. There is
a need of a system that integrates the existingsgs digitalizes the acute journal and
supports the work processes at emergency depagm@dtient, personnel and
information management can essentially be autoetdhtip free resources, make the
flows more efficient and increase the patient SBcUSAFE is a modern solution for
business areas in need of a holistic view on sgcand safety. It is a technical platform
designed to provide situational awareness and isgcbusiness flows. A patient flow
analysis was performed and presented as a flowt dogether with a detailed
description of the flow. Using these data in comakion with the author’'s experience as
a nurse working at an emergency department, a Séd#iEon named EDIS was
configured. The work method used during the develam was Scrum. The resulting
system is a holistic operational system that masmdbe patient (arrival ambulances,
registration, digitalized acute journal and gengpatient management), resources,
assignments, work shifts and occupancy at the eeneygdepartment. A configuration
in QlikView was used for statistical managementefghis great interest in the subject
and the system has received positive feedback fdiffierent stakeholders, both
internally within the company and externally fronffetent emergency departments.
Further on, the system needs to be tested at sigbgrated against other systems and
more functionality can be developed.

KEYWORDS: emergency department, emergency department infarmatystem,
patient flow, patient flow analysis, operationastm, RETTS, SAFE, configuration,
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1. Introduction

In Sweden, there are 74 hospital emergency deparsmend approximately 2.5 million
emergency visits made per year. The number of eeneggdepartments varies between one
and eleven in the different counties of Sweden #mel catchment area varies from
approximately 50 000 to 750 000 inhabitants per rgetecy department (Socialstyrelsen,
2011). The definition of emergency medicine acauydio The International Federation for
Emergency Medicine (IFEM) is the following:

“Emergency medicine is a field of practice basedtlom knowledge and skills required
for the prevention, diagnosis and management ofeaand urgent aspects of illness and
injury affecting patients of all age groups witliudl spectrum of episodic undifferentiated
physical and behavioral disorders; it further enqmmsses an understanding of the
development of pre-hospital and in-hospital emecgemedical systems and the skills
necessary for this development.”

(IFEM, 2012)

The inflow of patients to the emergency departméntsonstantly increasing due to aging
population, population growth and younger peopleksg more medical care. However,
many emergency departments are closing. The amafuatute hospitals in Sweden has
successively decreased from 87 to todays 74 simeeye¢ar of 1990. The politicians are
simultaneously demanding improvement of the leatks$i and the goal in most counties is
that 90 % of the emergency department visits shaoldexceed four hours. There are also
ongoing projects for improvement of patient floo¢ialstyrelsen, 2011).

There are several different and non-integratedesystused at emergency departments in
Sweden; journal systems, laboratory systems, Xx-s3gtems, monitoring systems,
electrocardiographs (ECG), occupancy systems andy meore. The systems in use vary
between the counties and the emergency departragtis no national or regional strategy
for IT within the healthcare sector has existedn8@mergency departments have emergency
patient administrative systems to keep track ofpdgent, while others still do this manually.
Most of the emergency departments in Sweden usedRapergency Triage and Treatment
System (RETTS) as acute journal, mainly in papenfo

There is a need of a system that integrates thstimyisystems and supports the work
processes at emergency departments. Patient, petsand information management can
essentially be automatized to free resources, nilakes more efficient and increase the
patient security. A system that logs all the evagt®s the opportunity for organizational
follow-ups and thereby more efficient developmenbriky since the bottlenecks of an
organization can be detected.

1.1. Aim of the study

The aim of the study is to perform a patient flomalkysis at emergency departments and to
evaluate if the technical platform SAFE can be mpmed to be used as an emergency
department information system.



2. Emergency department — an overview

Acute means that it cannot be predicted and iseedrof fast disposal without delays. The
National Board of Health and Welfare in Sweden {@styrelsen) is in a report from 1995
defining acute disease/injury as abruptly occutrhnagstily progressing disease or as suddenly
caused injury. Acute care means interventions ¢hahot be delayed more than some hours,
up to 24 hours (Socialstyrelsen, 2011).

The emergency departments usually provide the tpeed disciplines medicine, surgery and
orthopedics. Acute care for children in Sweden rsviged by 33 of the emergency
departments and psychiatric by 10 emergency depatinoften located in its own premises.
The majority of the emergency departments are gpeuand the clock, all days of the week.
The demand of emergency care varies to a greantepdgarding time of the day and day of
the week (Socialstyrelsen, 2011).

The waiting times varies significantly between thmergency departments. The average
duration of the emergency department visit the firs months of year 2010 was 3 hours and
5 minutes and the average time to physician theegaeriod was 1 hour and 20 minutes at the
emergency departments in Sweden. The major redsotige long waiting times are reported
by the counties to be the employment of physiciand the on call system, but it is also
because of the increase of non-emergency patigits\g the emergency department and the
lack of care beds. Most counties are actively waghkvith improvement of the situation with
long waiting times. Emergency primary care unitgl &ocal hospitals have opened and the
opening hours at the primary care units have bedanded in order to deal with the
increasing amount of emergency department vishs. flealthcare counseling number “1177”
has also been an intervention for this manner ¢tgrelsen, 2011).

All counties in Sweden have emergency departméatsnhieasures waiting times, but in some
counties there are not all emergency departmengsuni@g the waiting times. The maximum
time for an emergency department visit is set tavben 3 — 5 hours in the different counties
and the goal is that 80 — 100 % of the emergensy time should be within this maximum
time. The most usual goal is that 90 % of the eerry visits should not exceed a visit time
of four hours. Focusing at the waiting hours casultein increased medical risks and that
problem occurs in other parts of the healthcaréose€thereby, The National Board of Health
and Welfare in Sweden (Socialstyrelsen) proposegeldpment of additional quality
indicators for follow-up of the emergency care,hwfbcus at patient security and patient
perception (Socialstyrelsen, 2011).

The emergency departments in Sweden are continuawaking with improvement of the
patient security (Socialstyrelsen, 2011). Known bpgon areas are within information
transmission, competence, prioritizing, concurrenocandling of drugs and availability
(Socialstyrelsen, 2005). A national project for noyed patient flows at emergency
department is in progress 2012 — 2013 with 27 @peiing emergency departments named
“Akut forbattring”. The goal with the project is to reduce the wadt¢he patients’ time,



increase the quality and patient safety and ineréhe satisfaction among the healthcare
employees (SKL, 2012).

Triage and decision support systems are used tgatents with various levels of need for
acute care. The division of patients is based ferdint scales that indicate the medical risk
of waiting for medical assessment and medical vetgtions (Widgren, 2012). In 2009, 54
emergency departments (73 %) used some kind afetrraethods. The most used were
Manchester Triage System (MTS), Medical Emergenciagé and Treatment System
(METTS) and Adaptiv Triageprocess (ADAPT). MTS weused by 12 emergency
departments (22 %), METTS by 18 emergency depatsné8 %) and ADAPT by 15
emergency departments (28 %). Other triage methedse used at nine emergency
departments and these were mostly smaller emergdgqgrtments with an amount of visits
beneath 30 000 patients / year (SBU, 2010). Onelsesr, in 2010, the usage of METTS had
increased to be used as triage method at 48 enwgrgepartments and a survey in January
2011 indicated that even more emergency departnvegris planning to change to METTS
during 2011 (Socialstyrelsen, 2011).

The average of the emergency department visitas dbt hospitalized is 30 %, but this
amount is differs significantly among the emergemepartments (Socialstyrelsen, 2011).
There are approximately 25 % of the lowest pripeidi patients triaged according to RETTS,
i.e. priority color green, which is in need of sokiad of inpatient care, often observation
over time. The priority color will thereby not irwdite the patients need of hospitalization.
Usual causes of contact for green prioritized pési@nd symptoms observed in inpatient care
are unspecific chest pain, dizziness, syncope addrainal pain without other comorbidity
(Widgren, 2012). There are ongoing projects follieardentification of these patients in
order to relieve the pressure at the emergencyrueeats.

In each county there are official in preparednd@gansteman i Beredskap, TiB), responsible
for initiating and coordinating the initial crisimanagement work in order to illuminate,
verify, alarm and inform about major accidents. T can be contacted around the clock,
all days of the year (Socialstyrelsen, 2012).

2.1. Information technology (IT) at the emergency depament

There are several different systems used at angemey department, for instance a journal
system for documentation, a laboratory sample syd$te ordering of samples, monitoring
systems, a system for ordering of x-ray examinatetc. The systems used for these manners
differ among counties and emergency departmemtsthere exist a lot of different systems
for the same purpose. Therefore, a patient jourral not be reachable between the different
counties and even within a county, which required patient data need to be sent manually
between healthcare instances, by for instance daxifhe systems used are running
individually, i.e. they are non-integrated. Therefothe patient needs to be registered and
handled in several systems.



2.2.Market analysis

There are some actors in Sweden that have devewystdms for emergency care with a
digitalized version of RETTS. These systems arerfstance Aweria by Weltgeist AB (today
in cooperation with Tieto), Take Care Akutliggarey CompuGroup Medical (CGM) and
COSMIC Emergency by Cambio Healthcare Systems ABerfa is used at the emergency
department at the hospital Ostersund. Informatiooua emergency departments using Take
Care Akutliggaren could not be found; it is for tensce used in the county of Dalarna
(Jacobsson, 2012). Whether COSMIC Emergency is w@sedmergency departments in
Sweden or not could not be found, just that an @m@ntation of COSMIC Emergency were
planned in the county of Kronoberg in autumn 2008ngbio Healtcare Systems AB, 2012).

Take Care Akutliggaren monitors the patients at éheergency department. The patient’s
position, responsible care team, the responsibléhi® patient, and assignments and events
are shown. The system is able to show the histbpatients and patient bounded events for a
historical time interval. Information can be chogenbe shown for the whole emergency
department or for a specific specialty (CompuGroMedical AB, 2012). COSMIC
Emergency consists of features and views such asvarview of the registered patients,
prioritizing/triage (decision support), care comtaformation, patient log (history of events
for a patient), operational load (the load at tiheemgency department), corridor monitor
(depersonalized quick overview of the patients tliedrooms, which is placed in the corridor)
and waiting time information (shown in waiting rosmat the intranet or at the internet)
(Cambio Healthcare Systems AB, 2011). Take Care @osimic are two of four journal
systems that are dominating the market in Swedenpther two are Melior by Siemens and
SYSteam Cross by SYSteam Health & Care (Bark & Eabarger, 2012).

2.3.RETTS

Rapid emergency triage and treatment system (RET$S3d decision support, sorting
incoming patients to an emergency department. @riaigd prioritizing with RETTS is a
combination of vital parameters and the result afaase of contact algorithm called ESS
(Emergency Symptoms and Signs), see Appendix 1. vitad parameters measured are
saturation (oxygen saturation in the blood), breattirequency, pulse, blood pressure, state
of consciousness using RLS 85 (Reaction Level $aal&CS (Glasgow Coma Scale) and
body temperature. All the vital parameters residtgpriorities according to the measured
values, see Figure 1. Simultaneously as measunmgital parameters, a brief anamnesis is
gathered including the cause of contact, which amglemented with some yes and no
guestions. When the anamnesis is gathered and dhsecof contact is clear, the
corresponding ESS algorithm can be chosen (Wid@@1?).

There are 99 ESS algorithms and every algorithnsistsof one or several causes of contacts
according to International Statistical Classifioatiof Diseases and Related Health Problems
10" Revision Version for 2007, so called ICD-10 codEse symptoms and signs that the
patient exhibits, together with algorithm boundatkiventions determine the priority of the
chosen ESS using the decision support of the ahgoriThe chosen ESS algorithm and the



priority of the patient will lead to specific intentions and blood samples. If the patient
exhibits symptoms of several ESS algorithms, tgerthm giving the highest priority should
be chosen. The total priority of the patient wil the highest priority of the vital parameters
and the ESS algorithm together. This priority candhanged if vital parameters are re-
measured. A priority can be increased or decredsgdthe total priority cannot be lowered
below the ESS priority. However, the physician amange total priority below the ESS
priority (Widgren, 2012).

Patient e] | behov av friage | 1 ofri Juftvag D Larm

O = 8ia prio | | Stridor

SpOzpaluft  AF/min [15p0,< 90% med 0, || 0 SpO, < 90% utan O, O spo, 90-95% utan O, SpO, > 95% utan O,

[1AF > 30 eller < 8 OaF > 25 [ AF 8-25 (normai)
Puls BT [1RR > 130 el OR > 150 [J puis > 120 eller < 40/ LI Puls > 110 eller <50 JEPuls 50-110
/ [ 15BT< 90 mmHg

RLS /GCS EKG AMB |1 Medvetslos O somnolentRLs 2-3 O akut desorienterad  JCAlert
O |_| Krampanfall

Temp EKG akm Lakisian Otemp > 412, <350 | Temp>385° O temp 35° - 38,5
O

ESS algoritm sskisign [ Réd ESS [ Orange ESS O Gul ESS O Grén ESS

mott.ssk/sign [0 Rad prio [ Orange prio [ Gul prio [ Grén prio

Ré&da prover Orange prover Gula prover

Figure 1. Triage vital parameters and ESS

The priority scale used is a five-colored scald,+@range — yellow — green — blue, where red
is classified as life-threatening and emergenceg caurgently needed and blue is for patients
that are not in need of triage. Orange prioritizdients are classified as potential life-
threatening and need urgent emergency care. Redrande prioritized patients need to be
monitored and red patients also need a healthcarsomnel bedside. Yellow and green
prioritized patients are classified as not lifeetliiening but is in need of emergency care and
care within reasonable time respectively. Reasentible means that the patient can wait
without any apparent medical risks. RETTS’ priodtor will thereby tell if the patient is in
need of urgent emergency care or if the patienweahwithout any apparent medical risks. It
will not inform about recommended waiting time bthie patient is in need of hospitalization.
Approximately 25 % of the green patients are indneé hospitalization, often with
observation over time. Some patients can be refdogrimary care due to specific referral
ESS algorithms (Widgren, 2012).

RETTS was initiated in the year of 2003 as a reseproject with the intendance to study if a
systematic and standardized work with a focus @ablve and subjective variables could
achieve a high sensitivity enough to find the patighat are in need of urgent medical care.
The emergency department at Sahlgrenska Univedtsigpital was the first hospital with this
system. The name was changed to Medical Emergem@agel and Treatment system
(METTS) in 2005 due to confusion with Retts disedseconjunction with a change of
version and update in 2011 the name was changekl toathe original name RETTS
(Widgren, 2012).



Implementation of RETTS as a decision support arajg method in combination with
structural changes reduced the time to the firsfioa¢ assessment, Time to Triage (TTT).
Generally, an implementation does not reduce theeTto Physician (TTD), though it
reduced the time to physician for the most acui@ most severely ill patients. This gave
increased medical safety and quality (Widgren, 2012

The latest version, 2012, is divided into RETTS, TRE-T and RETTS-P. RETTS-T is a

trauma journal and RETTS-P is used for pediatrice cand is under development. The
pediatric version currently has 57 cause-of-coraggarithms and will have other boundaries
for the vital parameters. The trauma journal iduee trauma patients, activated by a specific
ESS algorithm called trauma alarm activation althoni see Appendix 1. It is mainly used for
multi-trauma patients or if the patient may haveexienced a multi-trauma, and/or a major
isolated trauma of life-threatening characteristit$he patient is prioritized orange or red in

one of the injury algorithms, trauma alarm showdcbnsidered (Widgren, 2012).
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3. Technical description of the system

3.1.SAFE

Situation Awareness for Enhanced Security (SAFEnisssue management system by Saab
AB focusing on security by giving a complete raatd operational overview. It is
configurable to be able to be used in almost aflinesses. Today, the system is used in
critical businesses such as airports, arrests asdns. SAFE creates flows, supports decision
making and guides operators and administratorene@l and critical situations. Users with
various authorities can access and operate iny8tera simultaneously.

SAFE clients can be used in Microsoft Windows Vistal Microsoft Windows 7. The servers
are used at Commercial Off-The-Shelf (COTS) haréwagether with Microsoft Windows
Server 2008 operational system. COTS correspormbiomercial items sold in significant
guantities in the commercial marketplace (FAR, 30M2icrosoft SQL Server is used as
database server. Standard COTS monitors are usbdive recommended size of 22 inch.
The SAFE Graphical User Interface (GUI) uses therdioft standard Windows Presentation
Foundation (WPF). The advantages with this standaedfor instance flexible toolbars and
menu components, fast reaction times, highly resipeninterfaces and high refresh rates
(Saab AB, 2011). In the system, the user can chimoaee a dark or a light theme. The dark
theme is mostly used by the developers and usaigtdtsince it is said to be more resting for
the eyes.

SAFE is a technical platform that can be configuegresent the content and data, important
for every specific role and user, see Figure 2. Waeiser logs on, a role and responsibility
areas need to be chosen. A view configured fosfieeific login combination will be showed
consisting of the modules needed for the user, @abed role-based layout. It may consist of
several layouts shown on several displays and degout may consist of several modules,
i.e. small windows, showing different data. The mled can be configured so that the user
can move them around in order to create an owrutayo

Video Surveilance Issue Management Map & Alarm Overview

Figure 2. SAFE features
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A configuration is built on issue types being ceehwith different properties, such as strings,
buttons, enumerations etc. The property placemamtsconfigured in an issue details view
and by an add button several issues for an isggedgn be created. These can for instance be
shown in an issue list where values of differemapgrties of an issue can be shown in
different columns in order to create an overviewplAcement framework can be used for
combining several issue types views in the sameulepdor instance an issue detail view
together with an issue list. The issues can beipried, sorted and filtered by the user.

An issue type can be configured to have statesdardo create flow. The relations between
the states are configurable by setting which stttat should be reachable from a specific
state.Todq In progressandDone can for instance be states and the state tramsitan be
Todo-> In progress> Doneg but it can also be in combination witlodo—-> Dong i.e. done
can be reached from boffodo andIn progress This feature is called state transitions and
will create the flow in the system and in operagion

A rule engine is used to create automatized actidren specific actions are performed in the
system. A rule can be triggered for instance whemsaue is created, a specific property is
changed or when a state transition is performets WHl create an action that is configurable.

An action can be that a property is set with a @au that something is sent to the lookup
service. This will make operations more efficiethipugh it automates parts of it. Issues can
be connected via response plans. The response pikht®nnect one or several issues of an
issue type to the triggered issue according to whhaeing configured. Using the rule engine,

the response plans can be evaluated by differiggeting actions.

Important features that can be used in the cordigur of issue types are action plans and
query trees. Action plans creates workflow supyriguiding a user in general or specific
situations. An action plan consist of instructianvs that are configurable to be selectable or
mandatory, i.e. one or several actions need tmbhe tb be able to continue to the next step in
the action plan. Query trees can be used as istersupport, because it supports the user by a
step-by-step tree of configured questions and dubd answer, the next level of configured
questions is shown.

An indoor or outdoor map can be used for positigrohissues and resources in order to give
a complete operational overview. Sensors can legtiated to the system and be shown in the
map. If a sensor triggers an alarm it will be digahown in the system, both as an alarm
notification and by an indication in the map. Caasetan be connected to a video grid and is
shown as icons in the map and by clicking the icorat the camera view at the video grid, an
expanded view of the video can be seen.

Every action in the system is logged and shown lristory view. The history events can be
filtered in order to show the data important fog thser. It is able to search in closed issues to
see specific data, history and events for an isgoe. External sites or applications can be
shown in a browser view. Calls can be made in anconication module. Mobile clients can
be used, such as for instance a SAFE mobile andmptication. It is configured directly in
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the database by setting desired parameters tdevigib the mobile clients in the issue type
properties.

SAFE is prepared for integration using a Represiemia State Transfer (REST) APIl. REST
is a software architecture style used for distedutypermedia systems. It is a combination of
several network-based architectural styles withiteahl constraints defining a uniform
connector interfaces (Fielding, 2000).

“REST provides a set of architectural constraintat,thwhen applied as a whole,
emphasizes scalability of component interactiommnegality of interfaces, independent
deployment of components and intermediary compsertenteduce interaction latency,
enforce security and encapsulate legacy systems.”

(Fielding, 2000, p 123)

SAFE is constantly under development. There arersé\scrum teams at Saab Group AB
constantly developing new features in the systems fiesults in several releases per year.

3.2.QlikView

Qlikview is a modern business intelligence softwayeQliktech International AB in which
the user easily can produce the statistics warftdteidata exists. It is a dynamic business
intelligence system in which the data from the das® is read into the RAM-memory from
where the statistics can be efficiently calculatethout heavily loading the performance of
the computer (Jonsson, 2012; QlikTech Internatiéal 2012).
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4. Method and materials

The focus in this study is divided into two mainrtpa patient flow and digital support at
emergency departments. A patient flow analysis padormed to map the processes at
emergency departments and to describe the dom&ia. pitient flow analysis was also
performed to illuminate which part of the procesaean emergency department that can be
digitally supported. The vision with the digitalpport was that it should manage the patient,
personnel, assignments, work shifts, occupancy saaiistics, i.e. the system should be an
operational system. The details of each of thesduhes were initially discussed with Jonas
Borgstrom and Pehr Dahlbom (2012) to illuminate amg@nt functions and the visions of the
different modules.

The general patient flow at the emergency departrvéhbe described mainly from my own
experience as a nurse working at the emergencyrtdegat at Ostra Sjukhuset - Sahlgrenska
University Hospital (SU) in Gothenburg. This washddan combination with a general view
from own knowledge about other emergency departsnemd knowledge from Jonas
Borgstrom and Pehr Dahlbom who have visited emeygetepartments as ambulance
personnel and as sales personnel at Saab AB. Hudt & the patient flow analysis is
presented as a flow chart, which was performed iorddoft Visio. It is presented as an
overview with details in separated sub-flowchaltescription of the patient flow analysis is
presented in the result section of this report.

The method used to evaluate if the technical platf&AFE could be used at emergency
departments was to perform a configuration in SAFKE, an edition aimed for emergency
departments. This method was used in order to labout and understand the functions in
SAFE and thereby evaluate the possibilities. Thdigaration was performed with a vision

of what the system should handle in combinatiomiggoal of increased patient security and
increased efficiency of the flow processes at thergency department. The main goal during
the development of the system was to allocate rmowe for the health care personnel for the
patients. The limitation of this study regardingiethand how much of the modules that
would be configured was the time, i.e. configunatwas performed until the time span
expired starting with configuration of the patienanagement and journal, and then moving
on to the general management of personnel andnassigs and in parallel the statistical
management.

The configuration in SAFE was performed module ydoie using the existing functions in

SAFE. To achieve the most optimal functionalityaofunction, some functions were tested
using different configurations. The configurationat was most similar to the desired

functionality was chosen. For functionality thatswvaot resolvable in SAFE, an external
service was used. This is called a lookup sendo®e it initially was used to get data from

databases, such as from a personal database. Siceobthis lookup service already existed,
it was initially used to learn and understand hbe $ervice worked. Further on, it was used
to continue build on. The service was for instapicrammed to validate values in fields and
to count properties/data in a specific state ohwatspecific property in the database. The
lookup service is programmed in C# .NET using Msorfo Visual Studio 2010.
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SAFE is also using the programming language C# .NRDrder to learn the basics of this
language, a part of the RETTS journal was initiglggrammed in Microsoft Visual Studio
2010. In the lookup service, some sequences areodtift SQL Server script, which is used
to get data from the databases. The basics of stigpting were learned during the
development process of the system.

The preparation and installation of SAFE was modtige by the author of this study without
external help and this was the most optimal walgaon and understand how SAFE working,
since it is a complex system. As new versions weleased of SAFE, the system was
reinstalled and the configuration loaded into tleevrnversion. This was done without any
major problems, which of course was an advantalge.system was updated three times.

The major part and configuration issue was theepatmanagement module, including
registration, journal and management of the reggdt@atient. The acute module Paratus ED
(earlier known as Akutmodulen) by Saab AB showihg incoming patients from the pre-
hospital care is integrated into the system. Par&l is mostly called acute module in this
study. The patient management module was the pniodule in this study and while
developing the module the knowledge about the gardition in SAFE was gathered and
different type of configuration solutions was testdhe other management modules were
easier to configure, since knowledge is alreadheyad and different problems was already
dealt with.

The statistics management module was configure®likView. Andreas Jonsson (2012)
from Optivasys AB gave a brief introduction abdut system and how to configure. Andreas,
who periodically was consulting at Saab AB regagd®iikView, wanted to contribute with
his knowledge about QlikView to this study. QlikWids a preferable system comparing to
other business intelligence systems, since itdgr@amic system.

4.1.Scrum

The work methodology that has been used in thidystMas Scrum. Scrum is a process
framework used for complex product developmenis Ibased on a scrum team working in
iterative periods called Sprints. The duration oB@rint can be up to one month. A team
consists of a Product Owner (PO) and a Developreain. The Development Team consists
of developers and a Scrum Master. The Scrum Masigports the team to follow the Scrum
methodology and should be the link between the Dgweent Team and the Product Owner.
The Product Owner is responsible for keeping thaityuof the product by sorting the most

important tasks for the Development Team to worthvior every Sprint. The functions and

features that are wanted in the product are keptroduct Backlog. The Product Owner is
responsible for the content, ordering and availgbdf the Product Backlog. The Scrum

process is a dynamic process, i.e. the contentoaheting of the Product Backlog items is

constantly changing. The highest ordered ProduckiBg items should be described more in
detail (Schwaber & Sutherland, 2011).
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A Sprint Backlog consists of the features and fiomst that the Development Team will work
with during a Sprint. A Sprint begins with a SpriAtanning Meeting, timeboxed (a one
month Sprint will require a Sprint Planning Meetioigeight hours), which is divided into two
parts. In the first part, the Development Team sallect a number of items from the Product
Backlog to work with during the upcoming Sprintdaguring the other part, the Development
Team will discuss and determine how a functionifemivill be build and when it should be
done. The chosen items together with a short desmmi will be represent items of a Sprint
Backlog. During the Sprint the Development Teanl héve a daily meeting, timeboxed to
15 minutes, called Daily Scrum. This to synchroranel plan for the upcoming day, where
every team member tells what they did the day leefiveir plan for the actual day and if any
obstacles exists (Schwaber & Sutherland, 2011).

In the end of a Sprint a Sprint Review is held, weh¢he Scrum team together with
stakeholders is going through the results of theng&pThis meeting is timeboxed to four
hours for a one month Sprint. The Product Backfodiscussed and it may be adjusted. This
is where the stakeholders can influence the Pro8acklog and thereby the development of
the product. This gives the stakeholders the oppdayt to give instantaneous feedback during
the development of a product. After the Sprint Rewia Sprint Retrospective is held, where
the Sprint is discussed and a plan for improveméatshe next Sprint is established. This
meeting is timeboxed to three hours for one momitings.

The items of the Product Backlog that are completididbe added to the so called Increment.
The Increment is all the completed Product Backiiegns altogether, i.e. the product.
Subsequently, the Development Team will delivemanement of product functionality every
Sprint. The Product Backlog items will be completelden a Definition of Done (DoD) is
achieved, i.e. a list of items that defines wherPraduct Backlog item is done. The
Development Team establishes this list themselvewder to provide shared understanding
(Schwaber & Sutherland, 2011).

Scrum is used in this study with a modificationceint is not a team that is performing this
study. The author was attending a professionalrBdviaster Certification course by Cedur
AB in order to learn about the methodology, whée ¢ertificate Professional Scrum Master
| was received from Professional Scrum Foundat{snsum.org). The planning of this study
was divided into four weeks periods, accordinghe periods used at the company. The
overview plan was performed in the beginning of $hedy and more specific plans for the
details were done continuously for the differenttpaf the study. The results of every four
week period and the result day by day was presdntélde company and the Development
Team during the Sprint Review and Daily Scrum stapsl as long as the opportunity was
given. This was done in order to learn about scamd how scrum is working in an
organization.
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5. Results
The results are divided into two parts, the patibow analysis presented in 5.1. and the
emergency department information system editidBARE presented in 5.2.

5.1. Patient flow at the emergency department

The patient flow through the emergency departmamisists of three landmarks; triage,
physician and discharge, from which the main leatk$ are measured. These are time to
triage (Tid till Triage, TTT), time to physician i till Lakare, TTL) and total processing
time (Total Genomloppstid, TGT) and are used tosueathe productivity at the emergency
department. In Figure 3, an example map of an eanesgdepartment can be seen.

Waiting room Walking patients.

Ambulance intake

Figure 3. Example map of an emergency department

5.1.1. Coordinators, healthcare personnel and guards

This section gives a brief introduction of the drént roles at an emergency department. The
coordinator is the person that keeps track of tagepts, personnel and physicians. Some
emergency departments have one coordinator fomtinde emergency department, while
others have one per discipline. The coordinatahés person that has the overview of the
overall situation at the discipline/emergency depant, distributes assignments to the
healthcare personnel (the personnel at the flgwijyitizes patients to the physician and is
responsible for the logistics of the patients. Therdinator will more precisely take a short
anamnesis and register patients, listen to thertrefier triage and mark the priority color in
the acute information system and register transstidor the patient at the emergency
department. These transitions can be triage (begfend time), physician (time),
examination (beginning/end time), observation amdng (time) and when the patient is
ready at the emergency department (time). The ooatat also checks for test results for the
blood samples, check for answers from x-ray exanaona and answer the phone and make
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calls to different instances. These phone callsbsabout forewarnings, to/from the guards,
to/from the x-ray department or to/from wards etc.

The healthcare personnel at the floor consist obesiand assistants, who will have the
overall view of the patients and situation at tiecigline/emergency department and reports
about it to the coordinator. They are responsiblepiatient triage, performing assignments
that the coordinator delegate, take short anamrmdsigrival patients, register patients and
settle alarm teams for arriving alarm patients.

The guards are responsible to transport the patesutd from the emergency department and
between wards. The guards will often be placedoimection to the ambulance hall so they
will meet up with walking patients and direct thdm correct discipline, meet up with
ambulances and help them moving the patient froenatinbulance gurney to a gurney and
meet up alarm patients coming with ambulance afgeving the patient to a gurney, often
in an alarm room. They are also responsible forotherall security and for guard rounds, but
will also be available to handle violent patientsilupolice has arrived.

5.1.2. Inflow of patients

The inflow of patients is mainly represented by kiredy patients and patients arriving with
ambulance, but is also represented of patientsimgriwith patient transport, helicopter,
police and toll.

Walking patients includes all the patients thaivarto the emergency department going
through the entrance. These patients are eithgingishe emergency department due to own
perceived problems or with a referral from anothealthcare instance such as the primary
care. These patients are either taking a queue eumbregister in a reception and then
waiting for triage in a waiting room. At the emengy departments where the patient takes a
gueue number, the number will be announced andsefassistant nurse will meet up with
the patient at the entrance to the triage room asid for identification and the cause of
contact. The patient will then be registered eithyethe personnel that have meet up with the
patient, a secretary or a triage coordinator. Afteds, the triage is performed. At some
emergency departments and at some hours the wabatignts are entering the emergency
department the same way as the ambulances. In¢hess the patients will be referred to the
discipline the patient may belong to by the guarfisthe patient arrives to the wrong
discipline the patient will either be directly refed to the correct discipline or being
registered and informed that personnel from theectrdiscipline is coming to triage the
patient.

The patients arriving with ambulance are arrivingher as an alarm, trauma alarm,
forewarning or without report. The arrival and caf@larm and trauma alarm patients will be
described in 5.1.6. The communication between aamwgls and emergency departments
differs between emergency departments. It can Herpged via the acute module Paratus ED
by Saab AB, via telephone or via other systems dsedhis manner. The acute module
displays all arriving ambulances with informatidmoat the status of the patient, vital signs,
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preliminary arrival time; it is also possible tonsemessages if there are any ambiguities. At
other emergency departments where the acute maglmet used the ambulance personnel
calls an alarm telephone regarding alarm patient® dhe coordinator at the responsible
discipline regarding forewarnings to report theiuisteof the patient, actual information, vital
signs, given treatment and the preliminary arrittale. This line is often disturbed by
different parameters such as the sirens and thetesbambulance, which make it difficult to
hear all details in the conversation.

In the cases where the ambulance arrives withaotiacting the emergency department, the
patient is rolled in on a gurney to the responsihigcipline or to the triage discipline,

according to the local routines. The ambulance qmersl have registered the actual facts
about the patient in the ambulance journal systanw in the eventually existing acute
module, but for further care at the emergency depart a paper journal have to be
completed or printed. Thereafter, the ambulancequerel verbally report the patient to the
coordinator or to a healthcare personnel and thergawill thereafter be registered and
placed in the queue for triage.

When the patient is arriving as a forewarning arepbout the patient and about the arrival is
performed via telephone or via the acute moduledegision is made about whether the
patient should be rolled in to one of the triagafa rooms or into the corridor as a none-
reported patient from the patient’s condition.hié fpatient is rolled into a triage or alarm room
healthcare personnel may meet up with the patigaded on the patient’s condition. The
report is performed verbally either to the persdérthat meet up with the patient in the

triage/alarm room or to the coordinator as forrtbae-reported patient.

The patient can also arrive with police or toll dahdse patients will be placed on a gurney by
the guards and rolled in to the responsible dis@pand the personnel from police/toll will
report their agenda of the visit. It is the guatdgether with the police/toll personnel that
decide about the responsible discipline due tacthese of contact. It can handle about blood
samples from drinking and driving patients, toue such as different kind of smuggles or
just a transport of patients which the police hiagen in contact with. If it is an issue initiated
by the police or toll, i.e. the healthcare is u$edinvestigation of a police/toll issue, the
police/toll personnel will stay by the patient Uiritie patient is discharge or registered as a
patient at the emergency department for care.

At a triage discipline, the patient will either tala queue number or register in a reception
after shortly described the cause of contact aedettfter sit down and wait for triage, this
according to locale routines. The queue number lv@llannounced or the patients name will
be called when it is the patients’ turn to be tedgThe patients with queue number will be
asked to give a short description of the causenfact and thereafter they will be registered.
The patients that have arrived with ambulance ® ttimge discipline will be registered
meanwhile or after the ambulance personnel haven beported about the patient and
thereafter the patient will be triaged along witte twalking patients as soon as there are
personnel available for triaging. At the differelsciplines, the patient will be triaged due to

19



the triage queue. This queue is formed by the d¢oator, according to the patient’s time of
arrival and the patient’s condition. The patient@ndition will be assessed either by the
ambulance personnel or by the personnel at the gamey department during the first
contact.

5.1.3. Theregistration

The patient will be registered in different amowfitsystems according to local routines at
different emergency departments. Generally, theepatwill be registered in a patient
administrative system which keeps track of theguatthrough the visit at the emergency
department and in a journal system which is useddimcumentation and for eventual
hospitalization. Printing of labels for differenink of samples is performed in a laboratory
system.

The personal identity number is used to registercéire contact in the systems and therefore
the identification card is requested from the putidf the patient is incapable of stating the
personal identity number and has no identificatiard, a reserve number can be created. The
care contact can afterwards be connected to thmlagatient’s journal when the patient is
identified. When the personal identity number iffilfad, personal data such as name and
address are gathered from a personal databaseilbhadtamatically be filled in. If the patient

is from another country and thereby receive a veseumber, the personal data must be filled
in manually. Afterwards, a list of different paraers for the care contact must be filled in.
These parameters are cause of contact, respowissigipline according to cause of contact,
type of identification, type of care request, typecare, type of arriving and there is a
commentary field where information such as if arrdual free card is not registered. A free
card is a card that patients receive if a high-ceding for healthcare has been reached. It
gives the patient free healthcare.

The patient will then be placed in a list of registd patients where important data will be
visualized in different columns and one columnrigpared for manual commentaries. These
columns are locked and consist of for instance maoki for secrecy, patient data, cause of
contact, priority, last event, responsible discipliand time of registration. In the patient
administrative system used at Ostra sjukhuset, pigent flow through the emergency
department is displayed in a timeline and the evemé created by drag-and-drop of the
patient into folders. Some of these events shoalérmed, which will be done by unregister
the patient from the folder and the time differenedl be displayed in the timeline.
Identification band and personal data labels arggad from this system.

The patient journal used to document the eventset@ry patient during the visit at the

emergency department is either initiated at thergamey department when the patient is
arriving or continued on at the acute journal fritv@ pre-hospital care. This is mainly used in
paper form, but in some cases it is used in thengdisystem. The journal from the ambulance
is either continued in paper form or printed agport from the ambulance journal systems.
The paper journal will be provided with a persodala label and thereafter it will be placed
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in the queue for triage. This will be done in diéfet ways at different emergency departments
according to local routines.

5.1.4. Triage

A triage is performed when the patient visits theeegency department in order to get a first
assessment of the patients’ health condition angtitwitize the patient for the physician. It
will be done in a triage room, but if these areupsed, other rooms can be used. In case the
patient is suspected to have any contagion sutdr asstance gastroenteritis, i.e. stomach flu,
he/she will be positioned in a room where he/sh# ke isolated. The triage will be
performed in this room, in order to decrease thle flor spreading the infection.

The patient will either be rolled into the triaggom on the gurney they have been placed on
or a gurney will be prepared for the patient in titeege room. When the patients arrive to the
triage room they will be requested to take off rsseey clothes so that needed examinations
can be performed and in some cases to put on atdlosipirt. Afterwards, the triage session
begins and the patient will be requested to layrdairthe gurney.

Triaging with the RETTS acute journal consists maiof three types of sessions. Vital
parameter data are collected, patient data andnwatton about the actual situation is
gathered and necessary examinations are perforowidang to the cause of contact. The
complete acute journal, trauma journal and an ekarop ESS algorithm can be seen in
Appendix 1. All these sessions are performed inalpdr Generally, if two healthcare
personnel are performing the triage, one takesralsnand works near the patient and the
other asks questions; this is most efficient. & gersonnel perform the triage alone, it will
generally take longer time due to that some woskgacannot be performed at the same time
by one person.

The questions are some standard questions, abmaictbal situation and verification of the
identification. The standard questions are abocttesy, allergy, blood disease, vancomycin-
resistant enterococci / multi resistant staphyleascaureus (VRE/MRSA) which are multi-
resistant bacteria, gastroenteritis, need of caaimd) name and number to the next of kin; all
are filled out in the journal. If the patient hasyallergy or blood disease, the corresponding
allergen and disease will also be noted at thenplurThe patient is suspected to have
VRE/MRSA if they have been cared abroad, receivattal care or have made any invasive
intervention the last 10 — 12 years in another tguthan Sweden, according to local
routines. The suspicion of gastroenteritis is basedhe patient’s actual symptoms and if
anyone of the patient’s relatives has had stomicbrfif the patient has met someone with
stomach flu the last days before the visit. Thedngfecaring is assessed by the clinical view
of the patient’s mobility and functionality and bgking how the patient manage at home. The
patients are for instance asked if they use some & aids at home, such as rollator.

The personal identity number is requested to iflettie patient before the identification band

is applied. If it is difficult or impossible for éhpatient to state the personal identity number,
the relatives can verify that it is the correctguer. If the patient is coming from a caring
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resident, the patient may already have got an Idlday the personnel at a caring resident.
The personnel from the caring resident must foltbes patient to the hospital and stay with
the patient during the visit at the emergency depamt and the identification can thereby be
verified by the resident personnel if the patientunable to state his/hers identification
number. The id-card is returned when the id-banapislied and these two actions are then
noted and signed at the journal.

The patient will be asked to describe the caussonfact. The healthcare personnel will ask
guestions while the patient describes his/her sitnato clarify details and to gather the

amount of information that is needed to make aressssent about the patient’s health
condition. This information is noted in a free taxéa in the journal. The history of diseases is
requested and filled out in the journal, for ins&arby asking the patient about the actual
medication.

Vital parameters monitored are saturation, bregtfi@quency, pulse, blood pressure, state of
consciousness and body temperature. The collectegs are noted in the patient journal. In
the cases when RETTS is used, every vital parangétes a priority color and the highest
color will be the overall priority color for thetail parameters. Oxygen saturation is measured
with a sensor placed at a finger or at the lobthefear. Breathing frequency is either counted
manually or through a sensor placed in one of thgrils or by the monitoring system via the
electrocardiography electrodes. Pulse and bloodspre are measured by a monitoring
system, but will in some cases be measured mandadiyto unreliable results or if the system
cannot perform the measurement. The state of counswess is assessed by the personnel
using Reaction Level Scale (RLS 85) or Glasgow C&uale (GCS). Generally, these scales
assess the state of consciousness stepwise. TH@ne by examining whether the patient
responds when spoken to and if the patient is taied in time, room, person and situation.
To assess about the patient’s orientation the qaseasked questions such as about the actual
year/month/date, name and personal number, aboertewthe patient is and about the actual
situation. If the person does not responds tottige of attempt of contact, different kind of
pain stimuli is performed to measure the grade méonsciousness. The last parameter
measured is the body temperature, which is measartéte mouth, ear, axilla, rectum or if
the patient receives a temperature urinary cathbiermody temperature can be measured
through this.

The sessions described above are standard foatadings, except for those who are assessed
not to be in need for triage. These patients vall tipe lowest priority, i.e. blue priority. For
the patients that have gone through these sesdiverge will also be examinations, blood
samples and other interventions based on the adusentact and priority color. In RETTS,
the patient will be assessed through an algorithmchvis chosen from the cause of contact.
This algorithm tells the healthcare personnel alibatspecific triage interventions and its
result in combination with the description of thatipnt's condition will give the patient a
priority color for this ESS-algorithm. The specifitriage interventions can be
electrocardiography and capillary blood samplesodl count (Hb) or blood sugar (p-
glucose). The algorithm number and color are natethe journal in combination with a
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signature by the nurse who made this assessmetiie Ipatient is searching for multiple
reasons, the algorithm that gives the highestipyioolor should be used.

The total priority is decided by the highest pripreolor from the vital parameters and the
ESS algorithm. The total priority will decide whidfood samples that should be taken and
which process interventions that should be perfainiedood samples should generally be
taken at yellow, orange and red prioritized patieartd peripheral venous catheter should be
applied at patients with orange or red priority.eTihealthcare personnel can also use the
clinical view to assess if a patient needs anyifipectervention.

The patient that arrives with ambulance alreadyamaacute journal where the triage has been
started, this will be handed over by the ambulg®sonnel, or printed out, and the personnel
at the emergency department continue from there. péts of the triage that have not been
done are complemented and parameters may be rexedakthe deviation from the normal
value is high or if the healthcare personnel as$leat it needs to be re-measured. If a
parameter has changed to the better, the totalitgrimay be lowered. This can be done as
long as the priority color of the new parameterueais higher priority or the same as the
priority of the ESS priority color. Only the phyia can reprioritize to a lower priority color
than the ESS priority. If the re-measured paramgitees a higher priority color than the
initial one, the priority will be increased.

After the triage is done, the patient will shortlg reported to the coordinator and the actual
occupancy will be inspected to find a room or positvhere the patient can be placed while
waiting for the physician. The patients that anenized orange or red should be monitored
and will thereby be moved to a room with monitoraguipment. If these are fully occupied,
the patient may be placed in the corridor with nfelpnonitoring equipment or stay in the
triage room. The patients that are lower priordizzze either moved to a room, into the
corridor or into a waiting room according to theuat occupancy. Sometimes even these
lower prioritized patients need monitoring, whichtlhese cases have been assessed clinically,
and therefore these patients also may be placedewhey can be connected to a monitoring
system.

The patients that are positioned in the corridomaa waiting room will be placed in a room
as soon as it is empty and when the turn to theipiay is approaching. Patients can also be
moved during the waiting time, due to the currestupancy and situation at the emergency
department.

5.1.5. Physician

After the triage has been performed, the patietitbei waiting for meeting the doctor. This
can take minutes up to several hours. The meariidgaior in this study is a physician with
any medical level of graduation with or without sjadization who working with patients at
emergency departments. The registered patients b&ilprioritized for the doctor by the
coordinator, mainly according to the priority col®&atients within the same priority will be
mutually prioritized due to the patient’s conditiand arrival time. This queue will constantly
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change due to that alarm patients and patients mgher priority may arrive during the
waiting time.

The physician that is ready to take the next paiiethe queue goes to the nurse expedition
and takes the next patient according to the pyidhieé coordinator has settled. The system to
visualize the priority differs between different @mency departments, but in principle the
next up to three patients are visualized for thgsphan. The visualization is done using some
kind of tags placed for instance at the paper jaluon at the room number, i.e. some kind of
bin where the journal is placed. Sometimes the dinator may not have prioritized the
patient for various reasons, and in these casesabtinator will tell the physician who is
next or the physician have to ask the coordinabmuathis. When the physician has got the
next patient and the journal belonging to this guati the coordinator will mark that the
physician has taken this patient in the patientiathtnative system and eventually tell a short
conclusion about the patient’s actual situation.

The physician will read about the patient’s acw@hdition in the acute journal and through

this get a picture about the actual situation. @amn overall understanding about the patient,
the physician will go to the physician expeditiomdaread about the patient in the journal
system, look at the answers at the eventually tdfeod samples and look at the patient’s
actual medication, if it is possible. If the patienfrom another region in the country or have
not visit the hospital before, there will not exety documentation of the patient in the
journal system. Other regions and the primary ¢awenal data are not reachable from the
hospital, often due to different journal systemsheW the physician has got the overall
understanding as far as it is possible, an exammand dialogue with the patient is

performed. The physician will therefore visit thatipnt, who is positioned in one of the

rooms at the emergency department.

The patient will be asked to describe the actualasbn and the reason for the visit at the
emergency department. A short anamnesis is reqyesteere the patient is asked for the
disease history and actual medication. The physiwsi#l either memorize these data or note
them on a notepad or a combination of these. A ipaygxamination will be performed,
including a general examination in combination watimore detailed examination according
to the cause of contact. The physician will, witle tollected information, decide about the
further handing of the patient. The main paths discharge, further examinations or
hospitalization. Further examinations can be x-répod samples, medication and
consultation. The physician will inform the patiemtd the coordinator about the decision, see
more details in section 5.1.5., 5.1.8. and 5.1.9.

5.1.6. Examination

As described in the previous section 5.1.4., thesjgian can decide that the patient should go
through one or several examinations and intervestidhe physician can either tell the
coordinator that the patient can be dischargeukifrésult of the examinations or interventions
eventuates in a specific result or that the pasbould be reassessed later on.
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If the patient should go through an x-ray examorgtithe physician will inform the
coordinator about the decision and write a remagafor the examination. The coordinator
will register that the patient should go through smmay examination in the patient
administrative system. The remittance will be senthe x-ray department and they will
respond to it if any preparations are needed, fglior instance if a peripheral venous
catheter in a specific size is needed or that #ieept should ingest dye, or if the patient can
be transported to the x-ray department to go thrdbg x-ray examination. The personnel at
the x-ray department can during this call ask qoestsuch as if the patient can lay still at the
examination table or if personnel the emergencyadapent follows to the x-ray department.
This will be done if the patient’s condition recsrit, which they can have interpreted from
the remittance. The coordinator will then orderaamsport to the x-ray department by phoning
the acute guards, who will come to the emergenpadment and take the patient to the x-ray
department. If the patient's health condition reegsy a personnel from the emergency
department will follow the patient to the x-ray dejment and mostly in these cases the
patient will be monitored with mobile monitoringiegment.

When the patient arrives to the x-ray departmerg tBquested examination will be

performed. Then the patient will be transportedkbiacthe emergency department, either by
the acute guards or by the personnel from the esneygdepartment, if anyone has followed
the patient to the x-ray department. The patiefitttven be waiting for the answer at the x-

ray examination. The coordinator will keep tracktloé arrival answer and when the answer
has been received, the patient will be prioritimethe physician again. It will be registered in
the acute system that the answer has been recaivkethe system calculates to total time for
the remittance to answer. The physician will theforim the patient about the answer and
about the further care.

The physician can decide that more blood sampleseeded to make a decision about the
further care of the patient. The physician willamh the coordinator about this decision, who
delegates the assignment to the healthcare pelsantiee floor. The blood samples will be
ordered from the laboratory and etiquettes will gpented for the test tubes. The blood
samples will then be taken and the test tubes bdllsent to the laboratory, either via a
transport, such as pneumatic tube post, or someting@alk with them to the laboratory. The
coordinator will then look for the answers and witesm answers are received, the patient will
be prioritized to the physician again. The physicwill then inform the patient about the
answer and about the further care.

The patient may need some kind of medication ferattual health problems and in this case
the physician will prescribe the medication atjh@nal and inform the coordinator about the
prescription. The coordinator will then delegate #ssignment to the nurses and the next
available nurse will administrate the medicatiorheTeffect of the medication will be
evaluated after a while, either by one of the mafessistant nurses or by the physician. The
patient will be reprioritized to the physician athg physician will decide about the further
care from the effect of the medication.
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The physician may need to make a consultation. Wiisbe done either by calling the
physician with the competence that is needed omwhbying or dictate a remittance for
consultation. The coordinator will be informed abthe consultation and the remittance will
be sent to the consultant clinic. The patient thi#lreby be sent to the consulted clinic and be
discharged from the emergency department. Whenp#ient has been assessed at the
consultant clinic, the patient will either staythis clinic for treatment or be referred back to
the emergency department and an answer of the Itat@o will be sent to the emergency
department. The patient will be registered at tinergency department again and prioritized
into the physician queue and the physician wilintmeeet the patient and inform about the
answer and about further care.

The physician can also prescribe a lot of othegrugntions than the ones described above,
such as bladder scan, urine catheter, blood cultunee samples, nasogastric tubes, gastric
lavage etc. The coordinator will be informed abthé prescription or intervention by the
physician, who will delegate this assignment to peesonnel at the floor. The intervention
will firstly be prepared, thereafter performed aiftérwards it will take a little while to clean
up and restore order. The effect of the interventidll be assessed either directly or after a
while and the coordinator will be informed aboug tfesult. The patient will thereafter be
prioritized into the physician queue. The physicrat evaluate and discuss the effects with
the patient and inform about the decision of furttere.

The patient may be prescribed several of theseveri@ons described above and thereby the
evaluation of the effects may be performed stepwrsall of the interventions together. The

physician will inform the patient and the coordoraabout the intervention and evaluation

plan. Mostly, the patient will be prioritized toehphysician for a reassessment after all
interventions have been performed and eventualjuated.

5.1.7. Alarm and trauma patients

A patient can arrive to the emergency departmergnaalarm patient or as a trauma alarm
patient, which will require preparations. Alarm ipats are prioritized red and the trauma
alarm patient is assessed as a trauma patiength@trauma alarm activation algorithm. The
personnel at the emergency department will be méal that a patient of this kind is on the
way to the emergency department either via an acwdule or via telephone. In acute

module by Saab the alarm will be seen in a popungew that has to be confirmed and when
the phone rings a sound will be triggered at theergency department that will make all

healthcare personnel aware of that an alarm pasieiiout to arrive.

The information reported are ambulance number,eptaitdata, such as personal identity
number and name if available, anamnesis, desanijpfiche actual situation, vital parameters,
pre-hospital treatment and estimated time of arrigd the phone, the personnel at the
emergency department can ask questions and dreambulance to a specific acute room.
When the line is cut it is a process to contactaimbulance again if more questions need to
be asked or if any information has to be commueitaso this is not often done. SOS Alarm
need to be contacted and by telling the numben@faimbulance, the personnel at SOS Alarm
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can contact the ambulance personnel at the spegifltulance and divert the call to them.
The advantage of the acute module is that the nmdtion that the ambulance personnel
documents in their journal system will automatigdle updated and seen at the emergency
department, so no extra procedure is needed. Theomp®l can send commentaries if
anything is unclear or if something needs to beroamicated.

The competences required by the alarm patient’khsttus are gathered and start preparing
for the alarm patient’s arrival as soon as theyaware it. There will be nurses, assistant
nurses, responsible physicians according to catiserdact and personnel from inside the
house if needed, such as anesthesia personneloandglysicians. A physician will be
informed so that a decision can be made of whiblkerotompetences that should be involved.
The anesthesia personnel are being summoned thrauginesthesia alarm and if other
physicians are needed, the responsible physicilrcantact them. The preparation for the
healthcare personnel can consist of reading albeupatient in the journal system, preparing
the possibly needed equipment and put on glovesprah if needed. The most important is
to mentally prepare for the problem the patient lhaye and eventual intervention that may
be needed. The guards will also be informed aldmuttriving alarm patient, the preliminary
arrival time and type of alarm patient, which givieem time to prepare for the arrival.

When the patient arrives to the emergency depatiniem ambulance gurney will be rolled
into an alarm room and guards will follow. The ardaimee personnel will give a fast report
about the patient and during this time the alaramtehould just listen, i.e. not start working
with the patient. The coordinator will register thatient as soon as the identification data is
known. Afterwards, the patient will be moved towargey, which the guards will help with. In
some cases, the patient will be moved to a gummélya ambulance hall before rolling into the
acute room, which the personnel that receives ldrenadecides about. The ambulance hall is
the room the ambulances arrive to with their pasiest the emergency department. The
guards will thereby leave the alarm room, if ihist a risk that the patient will be violent to
the personnel; in these cases they will stay. Wthenpatient is placed on the gurney, the
work and examination of the patient can be starfdte nurses and assistant nurses will
complete the triage process and the physician exidimine the patient. The physician can
prescribe interventions and medication in parallig¢h the triage process. These interventions
and the ones included in the triage process aferpegd according to the possibilities, i.e. if
the needed part of the patient is available atidefinterventions that needed before are done.
The interventions depend on the cause of contatiegbatient.

In the case where the patient is a trauma alarmergahe process will be the same until the
movement of the patient. If the patient is placachspine board, the patient will be moved to
a trauma gurney and the spine board will be loakertehe same time as the patient being
stabilized. A spine board is used to immobilize $pee of a patient that is suspected to have
spine injuries. The patient will have a cervicalaothat stabilizes the neck and if the patient
does not have it and the indication exist, the neskds to be stabilized and a cervical collar
needs to be applied. Indication of a cervical cotlan be that the patient has experienced a
trauma and perceives pain in the neck. Before #tiemqt will be belted at the trauma gurney,
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a log roll will be performed and the physician exaes the spine for eventual damage. A log
roll is a turn of the patient to one of the sidgsab least three persons, where the patient will
be stabilized to minimize or prevent movement c¢ #pine in order to prevent further
damage. When the patient’s spine has been examinedyatient will be rolled back and
fastened at the trauma gurney. That makes it iniplesgor the patient to make any
movements, in order to prevent further damage.

The RETTS-T trauma journal is used for trauma pasiewhich is based on the advanced
trauma lifesaving concept Advanced Trauma Life SuWppATLS). A primary assessment
should be performed using the survey ABCDE (air@agathing, circulation, disability and
exposure) as in Table 1. If it is done correctije-threatening injuries such as airway
obstruction, chest injuries with breathing diffite$, severe external or internal hemorrhage
and abdominal injuries can be identified (Wilkingiskinner, 2000).

Table 1. The concept of ABCDE (Wilkinson & Skinner, 2000)

Aim Controls I ntervention

Airways (A) The airways are
checked for

obstruction.

Clear the airway, through back slaps and
abdominal thrusts, bending the head
backwards, oral or nasopharyngeal tube,
orotracheal intubation or coniotomy.

The breathing is Saturation (Sp§) Oxygen, CPAP, breathing assistance
checked to find Breathing frequency (BF) (pocket mask, bag valve mask, non-
respiratory invasive ventilation — ventilator via face

Breathing (B)

Circulation (C)

Disability (D)

efforts.

The circulation
is checked to
find circulatory
efforts.
Disability is

Pulse (P)

Blood pressure (BP)

Consciousness

mask, invasive ventilation — ventilator via
endotracheal tube)

Establish intravenous access (peripheral
intravenous catheter, intraosseous needle),
hydration with drip, CPR, cardioversion,
ECG

checked to find (RLS/GCS)
cerebral efforts
and eventual
mechanism.

A whole body
inspection is
performed to
find external
efforts

Exposure (E) Temperature

When the triage is performed, the physician hasméxad the patient and the needed
intervention is performed, the patient often goes the x-ray department. An Xx-ray
examination is performed of the body parts that mayurt. If there is any damage shown at
the x-ray, these will be intervened either at thmeemyency department or during a
hospitalization. The patient can also be hosp#adlifor observation.
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5.1.8. Observation and caring

There can be long waiting time until the patientetsea physician. Therefore, it is important
to observe and assess the patient continuousiydar ¢o prevent deterioration of the patient’s
health status or detect if the patient is in nelechoe. The higher priority, the more important
the observing is, but it is also important to okiegpatients in need of different type of caring.
Caring can be eating assistance, assistance ddiffiegent kind of movements, toilet visits
and care for patients with reduced mobility. Thataot with the patient can either be initiated
by the personnel or by the patient.

The patient can call for help by pressing a belltdn or by stopping personnel passing by. If
the patient has pressed a bell button, availahigopeel will answer the call by going to the
patient, turning off the bell and ask the patiehatkind of help the patient is in need of. The
same will be for the personnel that passing by,thigt personnel may say that the patient
have to wait a while if the personnel was aboutidosomething. When the personnel know
for what reason the patient was calling, the parebonan help the patient. If more personnel
are needed to help the patient, the personnehtisatered the call will go and get additional
personnel. If nobody is available and if thereasiisk for the health of the patient, the patient
has to wait until someone is available.

There can also be the personnel that visit thepiator different reasons or just for observing
the status of the patient. Eventual interventiomscontrols can be performed and a
reprioritizing can be done if needed accordinghi reassessment. If the patient ask for help
during this visit, the personnel will be able tolgh¢he patient or by getting additional
personnel to help the patient.

5.1.9. Hospitalization

The physician can decide to hospitalize the patieither for care or observation. The
coordinator will be informed about the decision ahé physician will dictate, prescribe
medications and fill in the hospitalization parttbe acute journal. When this is done, the
coordinator will receive the acute journal to béeato inform the necessary parties about the
hospitalization. The necessary parties could bedbponsible of the occupancy, the ward the
patient will be hospitalized at or to a ward resgible for the occupancy. The secretary will
write the dictate. The patient will either be wete®to the ward after a verbal report or after
the dictate has been written and read. When therpas welcome, the coordinator calls the
guards to order a transport for the patient towlaed and the guards will bring the acute
journal together with the patient to the respomsilshrd. Sometimes the personnel from the
receiving ward will come to the emergency departmerget the patient and sometimes the
personnel at the emergency department bring therpab the ward. This is often done when
the patient is in need of monitoring or observatioming the transport.

5.1.10. Discharge

If the physician decides to discharge the patiémt, patient will be informed about the
decision and if any follow-up are needed. The pattan be discharged or discharged with an
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electronic prescription of a medication, with a ked time for an examination, with a booked
follow-up time at a clinic or by getting remittant@ another healthcare instance. The patient
can also, on the physicians’ advice, return foeassessment at the emergency department if
the symptoms will last for an amount of time ortwithe advice to contact the healthcare if the
symptoms reoccur or getting worse.

The physician also informs the coordinator abou¢ tischarge and whether some

interventions should be performed before the pateave the emergency department, such as
medical administration. If an intervention should performed before the discharge, the
coordinator will delegate the intervention as asigrsment to the healthcare personnel

working at the floor. If the patient has any peda@l venous catheter, the removal will be

delegated as an assignment. Afterwards, the pateneady to leave the emergency

department.

The patient may need help with transport home, lwban be arranged if the patient fulfill the
criteria to receive it according to local routindgsthe criteria are fulfilled, a transport is
ordered to the address where the patient want®.t®therwise, the patients may arrange
transport themselves or get ride home by relatilreshe cases where the patient has home
care and where it is a need for the home care peetdo meet up with the patient when the
patient arrive at home, the home care will be adeth by the healthcare personnel at the
emergency department. They will be informed abbwet discharge of the patient and the
estimated time of arrival at home.

5.2.Using SAFE as an emergency department informationystem (EDIS)

The examination of whether SAFE is usable for emrecy departments or not, ended up with
a configuration with features that will support ipat flows and work processes at the
emergency department. The most important is thatsiystem will automatize many steps in
the work process that today are performed manualhich would be timesaving. It will
increase the patient security, due to that the mpjmoenal is transferred into a digital format.
Every click and action will be logged, which is go® from a patient security point-of-view,
but it is also important for producing statistiasr ffollow-up and improvements of the
emergency care. The system is planned to inclusleeisnanagement of the patient, issue
management of assignments, resource managemdrd pétsonnel, occupancy management
and statistical management.

The management of the patient will include the fibmough the emergency department, from
registration to discharge. If the patient arrivaghvambulance, this will be indicated in the

acute module and when the patient arrives to thergemcy department a registration is
performed. The work with the patient will be docuntesl in the acute journal RETTS in the

system and the overall view of the registered p&diean be seen in a registration list. The
system will also be integrated with current systaenghe emergency departments in order to
minimize the amount of systems the personnel hast& within.
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The system will handle the personnel working atshifhere it will be indicated if the
personnel are available, busy or taking a breakighsnents will automatically be created for
instance when the doctor prescribes a medicatiah atached to the nearest available
personnel that has the permission to perform tlgg@asent. The occupancy should be
available for the current emergency department, ibighould also be easy to see the
occupancy at other emergency departments in themreg

5.2.1. System architecture

The system will consist of clients and mobile dgrsee Figure 4. The clients can be used in
the triage rooms, by the coordinators, the doctbwes,guards, the secretaries, for planning of
work shifts and for statistical follow-ups. The nilebclients are planned to be used by the
mobile personnel at the emergency departments gnthé guards for management of
assignments. The acute module Paratus ED, whichectéthe emergency department to the
ambulance care, will be integrated into the syst@ime already existing systems at the
emergency department will in the long-term be irdégd to the system via gateways and a
REST-API. The systems that are planned to be iatedrare the journal system, laboratory
system, monitoring system, ECG, x-ray, transfusiomelicine, occupancy system, national
patient system (such as Nationella PatientdversikiiPO) and initially the current acute
patient-administrative system.

ﬂ () @ g
SAFE Mobile Client é

i
\ LS . ]
User @]
SAFE Client

Firewall

Acute module b

Transfusion
medicine

Ambulance

Figure 4. System architecture
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5.2.2. Rolesand responsibility areas
The login is performed via a login dialogue, seguFé 5. The users of the system will have
individual logins, which will indicate which hospltthe user working at.

Username

Password

Figure 5. Login dialogue

After the login, the user has to choose a role thiedareas the user are responsible for or
should be working at during the current work shithese choices will generate different
layouts, see example of coordinator, doctor amagérilayout in Appendix 3. In Figure 6
below, examples of users and responsibility areasshown. When the role is chosen, the
available responsibility areas are electable. Smesponsibility areas must be covered; these
will be indicated with a red marking around the &ginfor the responsibility area. The non-
available areas will be disabled. It is also pdssib choose all available areas by clicking
“Select all responsibility areas”.

Admln‘i

Administrator Assistant nurse

h’h. Doctor Guard
Nurse Nurse - alarm responsible
Nurse - coordinator Secretary

TIB Triage

sard . Medicine Ortopedhy Surgery

< >

Select all responsibility areas

Figure 6. Roles and responsibility areas

32



The views for the coordinator, doctor, triage, guand secretary may be client views, which
show the modules that are relevant for the spemfie. The nurse, assistant nurse and guard
could be mobile clients and will thereby be usedraindroid client, but will also be available
in the stationary client.

5.2.3. ParatusED

Paratus ED is one of many modules in the Paratgupt family invented by Saab AB. The
purpose of the system is to give the staff at thergency department an opportunity to act
proactive instead of reactive in the emergency cdrpre-hospital incoming patients. The
Paratus product family manages ambulance caresansed in 18 of 21 counties in Sweden.
Today, 11 of 21 counties use the Paratus pre-tadgpiirnal, whereof seven uses the acute
module (Dahlbom, 2012).

The acute module is a link to the pre-hospital Gamd gives an indication about the pre-
hospital load, i.e. it has a “built-in mirror” ohé pre-hospital care. In this web application,
shown in a web browser in SAFE, the coordinatathatemergency department can see the
arriving ambulances, including ETA (Estimated Tin@ Arrival), patient data, vital
parameters, ESS algorithm and priority. The prephakpatient flow can be followed, due to
that the data will be updated in real-time as thenal is produced. A report of the patient
journal can be created and printed, and therefeesl dor the preparation of the arriving
patient. If the patient is an alarm patient and dh#&bulance personnel has registered in the
system that the destination is the specific emergelepartment, it will be indicated in the
acute module with a view that has to be confirmethis emergency department. It is also
possible to communicate with the ambulance perdottmeugh a message function. This
function can be used to clarify details, to infottme ambulance personnel about for instance
which room that are prepared for the patient aetiod doctor advices (Dahlbom, 2012).

The acute module has a built-in manager for majodents. If a major accident has occurred
it will indicated in the system and it will be pdde to communicate with all the personnel
that is involved in this accident. The personnghatemergency department will be aware of
it through a view that has to be confirmed and ahgrthe work progress on site can be
followed. The work process starts when the firsbalance has arrived on site. This one will
be called the medical conductor. The medical cotmtuwill perform a through-window
report and afterwards they make a first prioritgemsment of all patients. It will be indicated
in the acute module when 1/3, 2/3 and when allep&di have been assessed. Thereby, the
medical conductor will lead the work on site anckdi the arrival ambulances. An official in
preparedness (tjdnsteman i beredskap, TiB) willupdated about the occupancy at the
emergency departments in the region and inform th@wmedical conductor should direct the
ambulances (Dahlbom, 2012).

5.2.4. Registration

The registration of the arriving patient is perfehin the registration view by filling in the
personal identity number and then creating theepttissue, see Figure 7. The personal
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identity number can be filled in with and withoutet century and with and without the
hyphen. Personal data (hame, address) will thesnaattcally be filled in via a lookup service
that collects the data from a person database. akgke gender is calculated and filled in
automatically through the same service. If thegatarrives with ambulance, the ambulance
journal data will be obtained through the lookupvee and these data will automatically be
filled out in the acute journal. The cause of cohtccording to the ESS algorithm in RETTS
will be chosen from a dropdown menu and the disaplvill mostly be filled in automatically
according to the choice of algorithm, besides figoathms that can be used for several
disciplines and thereby the user has to choosevéthie from a dropdown menu. Other values
that have to be fulfilled are how the patient waentified, eventual free card, the patient’s
position at the emergency department and how themparrived. The fields for type of care
request and type of care are filled in with typicalues and have to be changed if the typical
value is incorrect.

ntacts| Registration
A0 X

19121212-1212 Tolvansson Tolvan adminl

+

r | 19121212-1212
e | Tolvansson
s | Tolvans gata 12
p | 12112 City | Tolvkdping
ge | 99 Gender | Male
Abdominal pain R10.4 Discipline | Surgery
ID-card = Free card Position | B
t  Ownrequestofcare = Arrival with | Walking ype of care | Medical care

d Today 06:13

Doctor Departed without treatment Closed

Figure 7. Registration view

In this view, it is also possible to change stat¢hie state transition, which is more detailed
described in 5.2.5. When the patient is registéhedstate can be changed ®Ready for
triage”, which indicates that the patient is waiting folage. Earlier contacts and acute
journals can be seen in the Previous contacts \8ew Figure 8 a), and all actions logged for
an actual care contact can be seen in the Histiewy for the patient, see Figure 8 b). The
acute journals that will be shown as earlier castagll be readable, but all properties will be
disabled which makes the journal not editable.
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tient) | Previous contacts | Registratior

19121212-1212 Tolvanssen Tolvan

Closed

Closed
Closed
Closed
Closed
Closed
Closed

History (Patient] | Previous contacts Registration

Filter

Event
Ready for triage updated
Patient state changed
Arrival with updated
Position updated
Identification via updated
ESS algorithm browse updated
ESS updated
cipline updated
Cause of contact/ESS updated
iority RLS updated
Caver 2 updated

Value

6/26/2012 11:12 AM
Ready for triage
Walking

kor

Driver licence

CADevelopment\SAFE...

6

Surgery

Abdominal pain R10.4
Red

NM

service A

adminl
adminl
adminl
adminl
service
ice
service
adminl
service

service

rer 1 updated ER
Departure updated
Arrival updated
Alarm time updated

Closed
Closed
Closed
Closed
Closed
Closed 2012-06-29 11: Ambulance nr updated

Issue nr updated

ssue nr updated
Carer 2 updated

Closed W

More than 99 issues

Figure 8. a) Previous contacts and b) History view

5.2.5. Patient flow through the emergency department

The patient flow through the emergency departmantl® followed through state transitions,

where the state will be updated for each perforan for a patient. For each state in the
flow the next available transitions are shown, amy the available states from an actual state
are possible to reach. See examples of the statsitions in Figure 9 and in the bottom of

Figure 7.

Triage Referred to PC ' Departed without treatment Closed

Figure 9. State transitions

The actions performed for a patient are shownligtan a patient overview, which makes it
possible to follow the patient’s flow through th@ergency department. In this view it is also
possible to see different lead times, such as tonteiage (TTT), time to doctor (TTL) and
total process time (TGT), and how long period ofeidifferent actions have been taken, such
as triage and x-ray examinations. In Figure 10amgple of this view is shown, where the
first events for a patient visiting an emergencgatément are registered.
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Overview | TRAUI
A X

19121212-1212 Tolvansson Tolvan adminl

Doctor Departed without freatment Closed

Filter Lead times | Time ac

Time Value User Fitter

Today 11:2842 Observation and caring: Tillsyn sign: adminl service s

Today DE:14: Ready for doctor adminl

Today 06:14:04 Triage finished bl Triage time updated 0 hours 13 min 0 sec
Today 06:14:03 Triage eI Triage time updated 0 hours 0 min 1 sec
TIT updated 0 hours 0 min 22 sec

Event Value

Today 06:14:02 Ready for tnage adminl
Today 06:13:41 MNew Patient issue adminl

Observation and caring

Figure 10.Patient overview

The patient overview tab in Figure 10 will be tlad shown when a patient is selected in the
registration list. Sometimes the registration ofaation will be performed after the action is
performed, which requires a time adjustment. Tlais be performed in a specific view for
time adjustments in the overview tab. The changenoés will be registered in the history,
which makes it possible to see how these times baea manipulated. This can be seen in
Figure 10 where the triage time has been updated than once. The view where the times
can be adjusted is shown in Figure 11.

= | Time adjustment

e | 2012-06-29 06:14

2012-06-29 06:27

Figure 11. Time adjustment view

Observation and caring actions will also be listedhe patient flow list with a comment of
the action that has been performed. A field foregaghcomments that should be shown in the
list of all registered patients (described in 5.pahd a field for the position of the patient can
be found in the patient overview. If the patiengliergic, is suspected to have VRE/MRSA or
have any blood diseases, this will also be indetatethe patient overview with a warning
sign.
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5.2.6. Registration lists

All registered patients at the emergency departnsant be seen in a registration list, see
Figure 12. Data shown for each patient are secreame and personal identity number,
arrival time, discipline, position, cause of confgeiority, actual state and comment of care.

Registration List | Triage List Doctors List Hospitalization Discharge

Fiiter

- | Secracy | Name Created + | Discipline | Position | Cause of contact/ESS Priority color | State

No 19121212-1212 Tolvansson Tolvan ~ Today 02:22 Medicine 5 Allergy T78.4 & Ready for doctor

No 19121212~ olvanssor Today 05:11 Surgery Injuryftrauma head 509.9 X-ray remittance

No 19121212-1212 Ty ) Today 06:13 Surgery g Abdominal pain R10.4 Ready for doctor

No 19121212~ y H Today 07:14 Medicine Dyspnea R06.0 Triage finished

No 191212 ) Today 09:40 Medicine 7 Abnormal heart rhythm RO0 Ready for doctor

No 19121212~ y o Today 08:50 Medicine Non-specific disease WFS R69 Patient is not in need for triage = blue priority

1 Yes 19121213-1212 ) 1 1 1 Trauma alarm activa algorithm 2 ay remittance answer

Figure 12.Registration list

The columns can be sorted, ordered in differentmaaand the list can be filtered in order to

present the data the user wants to see. It ispalssible to change the data shown in the list if
other parameters are desired. There is also attisigtab, showing the patients waiting for

being triaged and the patients that currently &iadtriaged. There is a doctors list, showing
the patients waiting to see the doctor or currestging the doctor. The patients that are
finished at the emergency department are seereihdbpitalization list and the discharge list.

In these different views, the relevant data for $pecific list is shown; see Figure 13 and
Figure 14.

st| Triage List| Doctors List. Hospitalization Discharge

Created Mame Priority color | Cause of contact/ESS

Figure 13.Triage list
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List| Doctors List | |

i |
Created Name Priority color & | Cause of contac/ESS State

Today 06:13 19121212-1212 Tolvansson Tolvan Abdominal pain R10.4 Ready for doctor
Today 02:22 ? 12 Tolvansson Tolvan Allergy T78.4 Ready for doctor
Today 09:40 21212-1212 Tolvansson Tolvan Abnormal heart rhythm RO Ready for doctor
Today 07:14 19121212-1212 Tolvansson Tolvan Dysprea RO6.0 Triage finished

Figure 14.Doctors list

5.2.7. Occupancy

The occupancy of the emergency department candreisehe occupancy view, see Figure
15. This view will be updated for every new registe patient and every updated state
transition. It shows how many patients that araesteged in every priority and how many of
those that have not met the doctor, i.e. are undaehis view it should also be possible to
see the occupancy at other emergency departmeatsemion, in order to see the load at these
emergency departments.

Cccupancy

Figure 15. Occupancy

5.2.8. Acutejournal RETTS

The digitalized acute journal RETTS is shown in taks behind the patient overview and
trauma journal tab. The parts of the RETTS jouisastructurally divided into these tabs,
called Ambulance, General, Triage, Interventiongnkbring and controls, Prescriptions,
Hospitalization and Discharge. When the patientvesrto the emergency department with
ambulance, the RETTS journal data already fulfild the ambulance personnel will be
collected from the Paratus database via a lookungcee These fields will automatically be
fulfilled in acute journal in EDIS when the patiastregistered.
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TRAUMA | Ambulance | Genera

Fox

19121212-1212 Tolvansson Tolvan adminl

Figure 16.RETTS — Ambulance

If the patient arrives with ambulance, the fieldsthe Ambulance tab automatically will be
fulfilled with data via the lookup service, see Utiig 16. Thereby, any active action is not
needed in this tab during the triage session. &he&3eneral consists of the general questions
in the RETTS journal, see Figure 17. The first ¢oes are about secrecy, allergy, blood
disease and suspicion of VRE/MRSA. If the patiemveer yes to some of the last three, a
free text field for a comment of what allergy, bdbdisease or in which country and year the
patient has been treated is shown. The questi@slao about suspicion of gastroenteritis,
next of kin, ID-band placement and if the idenafion card is returned.

This General view also consists of questions albmlt of falling, belongings and if the
patient is in need of caring. If the last questi®ranswered yes, the care personnel have to
register what kind of caring the patient is in neédThis is done by marking which of these
autonomies the patient lacks of; go + stand, todenk or orientation. These are fields that
otherwise are hidden. The questions in the genaral are answered in dropdown menus and
most of these general questions are yes- or naigneswhich makes it easy to fulfill this
view. The ambulance personnel may already havedasteme of these questions and in this
case the answers will be automatically fulfilledttwdata from the Paratus database via the
lookup service during registration.
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lance| General | Triage Interventions Montoring and controls Prescriptions Hospitalization T

A0 x
19121212-1212 Tolvansson Tolvan adminl

No
No

No

Elvan (fru), 111111

Patient has got ID-band
Yes

No

Figure 17.RETTS - General

The next step of the triage will be to fill in ihe fields in the triage tab, see Figure 18. This
view consists of the vital parameters, cause ofaminESS algorithm and disease history. If
the patient arrives with ambulance, most of theddd will automatically be filled in as in the
general and ambulance tab described above. Theplrameter is for A — Airways, i.e.
whether the patient has airway obstruction or etriok not. If any of these parameters are
chosen, the priority for the airway will automatigebe filled in with the value red. As the
vital parameters are measured the values canlée dilit in respective fields. The values will
one by one be verified via the lookup service. Vakies will be controlled to be in correct
format and interval and if it the value is corrdue corresponding priority color according to
the RETTS journal will be returned from the lookservice. The priority fields for each
parameter will automatically be fulfilled with tmeturned priority. If the saturation is beneath
a specific value or the pulse above a specific ejahidden questions about whether the
patient has oxygen or irregular pulse, respectjwellf be shown with yes or no as answer in
a dropdown menu. The temperature can be filled ith womma or dot in the case of
decimals. If any of the values are incorrectly ifldfl, a message will be shown about the
incorrect value.
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19121212-1212 Tolvansson Tolvan

(none) - Priority Airway  (none)

Sp02 == Green

s (Green

Pulse === Green
P (none)

rRLS === Green

= Yellow

Buksm ho fossa 2 dgr som successivt blivit varre. Feber och frossa idag. Palpém ho fossa, slappom va. Mjuk buk.

ESS. | & “suse of contact/ESS | Abdominal pain R10.4 | = | ESS priority | == Yellow

Yes

Figure 18.RETTS - Triage

The cause of contact field in the triage tab isidtiime free text field where the personnel
can describe the patient’s situation and causemfact. The ESS algorithm is filled in during
the registration part and the algorithm number ailtomatically be fulfilled from the chosen
algorithm. The healthcare personnel only needltanfithe priority, according to the chosen
ESS algorithm. To facilitate for the personnel ire tchoice of priority the chosen ESS
algorithm can be seen by clicking at the ESS dlgaritab at the right side of the main
window, see Figure 19. The ESS algorithms docunmetitis tab is a pdf document shown in
a web browser view, presenting the specific pagdhe chosen algorithm. It is possible to
scroll to other algorithms, which can be useful witee patient perceives several different
symptoms in order to evaluate which algorithm thest suits the patient’s situation. In this
case, the algorithm giving the highest priority gladdbe chosen.
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ESS algorithm

@7 0 ®eEE- i -

6. RETTS Faktaruta somatik

-Buksmirta R10.4 Buksmirta ir den vanligaste kontaktorsaken som brukar kategoriseras

Tlamiende R11.9 som “kirurgi” mom a]?uh';‘l.[dkedjan._ Den bakomliggande orsaken kan
Ay D dock vara mycket varierande. och vissa tillstand kraver omedelbart

-Diarre UNS A09 omhindertagande men sallan akut kimirgisk dtgard, medan andra ar

urakuta tillstind. Debuten och forekomst av andra samtidiga symtom.

ex.v. krikning, hematuri. feber. frossa, diarre kan paverka

handlageningen och prioriteringen Det finns ocksa kinda niskfaktorer

= som kan utgdra ett sidd 1 bedomningen och prioriteringen av patienter

- Svir/mAttlig buksmirta pa allminpiverkad med buksmirta_exempel pa detta ar tidigare bulkdinwei kinda

patient. gastromtestinala sjukdomar. gastric bypass. buktrauma. kant

Buksmirta hos pat med kint bukaortaaneurysm aortaaneurysm, peritonealdialys och pyelostomikateter.

- Buksmirta+PD-pat eller pyelostom Vid lagt sittande buksmarta hos fertila kvinnor skall man alltid misstinka

- Feber = 38.5° och frossa nu eller fore inkomst graviditet eller postpartum. med komplikation. Se aven ESS 21

- Buksmirta + syncope Vid flanksmérta bar sk "stensmirta” nusstinkas. ev kan di dven ESS 14

- Immunosupprimerad patient anvindas.

- Plotslig debut med pagiende smarta pa
allmanpaverkad patient

- Svar/mattlig smarta._ i 6vrigt opaverkad pat. -
- =2 krikningar sista 4 timmarna I Processatgiird prehospitalt: Enligt prehospital organisation

| - Ingetav ovanstiende Processatgird hospitalt:
- TNI pa rad.
I Rekommendationer enligt RETTS Leverprover pa smﬁr{noc\'w naveiplzu_]et
Blodstatus med CRP pa gul o gron prio.
Urinsticka pa alla.
Gravidetstest pa alla fertila kvinnor.
Roda prover+EKG PM: folj lokalt PM for kvinnor med lagt sittande buksmarta.
Orange prover+EKG Stor buk: bladderscan
Patient med prio hdgre in Gul ges vitska enligt PM
Vid stensmiirta: fol; PM for smiirtbehandling
Inga prover+EKG Blododling vid feber och fossa

RETTS® 2012

Gula prover+EKG

Figure 19.ESS algorithm side tab

Subsequently, the field indicating whether the gdtis previously healthy or not should be
filled in. The field has the default value yes, tleat the patient was previously healthy. If the
patient is not, the value can be changed to nbendtopdown menu. This will lead to that a
number of categories of diseases will be showrnipnabe RETTS journal, with the default
value No, see Figure 20. The patient’s historyisédses needs to be fulfilled by changing the
value No to Yes in the dropdown menu for the actaégories of the diseases. There is also
a free text field if there are specific diseased tieed to be documented in the acute journal.

Figure 20.Previously healthy in the triage

The next tab is the tab of interventions, where ithierventions of the triage and the
interventions performed during the patient’s vaitthe emergency department can be filled
in. If the ambulance personnel have done any iatgions, these data will be filled out in this
tab via the lookup service. The categories of u#etions are blood samples, capillary
samples, urinary specific, peripheral venous cath@VK) and other, which each consists of
the interventions that belong to the specific catggrom the RETTS journal. The list of
interventions consists of interventions with a diiex and comment field or just a comment
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field, such as in the RETTS journal. The check Isocan be used for doctor prescriptions and
the comment field is for the healthcare personodign that the assignment is performed or
the result of the prescribed action. The performettbns will be listed to the right, see Figure
21, where it easy to see the actions that have pedormed, at which time and by who.

eral Triage| Interventions | Mon
FR

19121212-1212 Tolvansson Tolvan adminl

A Filfer

Blood samples

Arterial blood gas .
Action plan Valug

Liver samples ~ .
PVK ho /IST (1.3 - green) oday 3 adminl

Basal blood samples (venous

blood gas) = Blood samples  sparad (BAS-test) y 47 adminl

Blood samples  JST (Arterial blood gas) oday 9 adminl
Blood samples ST (Basal blood samples... Today 11:37:26 adminl

Blood status with CRP

PK, APTT

d-Dimer

THI

TNT

Intox samples

Urine sample

Blood culfure

Hip sample

Acute sample

Blood type test
| BAS-test

Figure 21.RETTS - Interventions

During the patient’s visit at the emergency deparitrthe patient can be monitored or re-
triaged. The goal is that the monitoring view shiolbé integrated and shown in the patient’s
journal. The current version of the system hagieg¢ fields where the re-triage values can
be registered and the eventual change of prio@dty be filled in. If the patient receives
oxygen at the emergency it can be registered sk, see Figure 22.

<| Montoring and controls | Prescriptions  Hospitalization Discharge
& nx

19121212-1212 Tolvansson Tolvan adminl

e Filter

Value Time
Reqistrate Oxygen: 7 liter/min with mask Today 11:41:46

Sjunkande medvetande (Orange) sign; adminl Today 11:41:25
ority | == Orange =

th  (none)

Figure 22.RETTS - Monitoring and controls
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Prescriptions are performed in the prescription s&e Figure 23. Drugs, x-ray examinations
and other interventions can be prescribed and dftere signed as administrated. An
assignment of the prescribed intervention/drug veilltomatically be created and the
assignment will be attached to the next availabléhe least loaded healthcare personnel at
the floor. When the assignment has been perfornmetl dosed, the prescription will
automatically be signed as administrated in théepgjournal, or with a comment of why it
was not administrated.

ols pff‘i"iPﬁBHSI Hospitalization Discharge

Fox

19121212-1212 Tolvansson Tolvan adminl |

Value

Today 11:51:37 Tavegyl 1 mg (iv) administrated
pred 8 mg (iv) administrated
ay 11:44:24 Tavegyl 1 mg (iv)
Today 11:44:12 Betapred 8 mg (iv)

Remittance

Figure 23.RETTS - Prescription

If the doctor decides about that the patient shbeldhospitalized, the doctor has to fill in the
necessary fields in the hospitalization tab, segirei 24. This section is the hospitalization
part of the RETTS journal, which is quite massiVkRough, it looks approximately the same
as the hospitalization part in the paper versioRBT TS, which makes it easy for the doctor
to find parts that needs to be filled in. To fdeie, some fields have default values and some
fields are hidden in order to be shown when spegdiues are chosen in the connected fields.
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tions| Hospitalization | Discharge

F AKX
19121212-1212 Tolvansson Tolvan adminl
0 | Allergi Responsible doctor ealthears need | MAVAIKAVAIKARD ~

5 Inlagges for observation.

oring | Telemetry

t No -

Figure 24.RETTS - Hospitalization

In the discharge tab, the relevant fields will b®wn according to the choice to where the
patient is discharged, see Figure 25. The doctor deecide that the patient should be

discharged to home and in these cases the pategntheed a home transport or if the patient
has home care, they may be contacted before thenpajoes home; all this can be

documented in this tab. If the patient is refertedthe primary care, the patient’s health

condition and the reason of the referral can baush@nted in this view. If the patient should

be hospitalized, the ward to which the patient wél discharged and the responsible doctor
for the hospitalization should be documented in diseharge view as the patient is being
discharged from the emergency department.

zation| Discharge
A Rx

19121212-1212 Tolvansson Tolvan adminl

dto  Primary care

=nt  Seker pga ont i halsen och feber. Hanvisar till primarvarden.

zation| Discharge
AR X

19121212-1212 Tolvansson Tolvan adminl

edto | MAVA

Figure 25.RETTS — Discharge views
5.2.9. Traumajournal RETTST

The patient may fulfill the criteria for the traurakarm activation algorithm and in these cases
the RETTS trauma journal should be used. This mluwill be activated in SAFE when the
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state transition TRAUMA is chosen when the patlead been registered. The journal consists
of several different tabs, as for the RETTS jouinghe system. The tabs are placed beneath
the tab TRAUMA behind the overview tab in the acjatiernal. The parts are nhamed alarm
triage, alarm details, primary assessment, geneddiservation and prescriptions,
interventions, injury report and hospitalization.

=rview | TRAUMA | An
A ax
19121212-1212 Tolvansson Tolvan adminl

AR Kie]| Adn detas  Divany ssesment Gencral i Olbisarvation an i sresciabions -intrvantions Tity report Hosstakiatis

20530

act | TRAUMA Pick-up address | Nylandsveien

“M  Frontal collision at 70 km/h in slippary condbions.

02 | 93
e | 110

RIS |8

1 Yes
Mo known

No

Figure 26.RETTS-T — Alarm triage

The alarm triage tab (see Figt€) shows information about the injury, vital pasers and
some important general information. The alarm tetéab (see Figure 27) shows the
parameters that activated the trauma alarm andthevairways, breathing, circulation and
disability are affected. The conclusion of theseapwters gives the level of the triggered
trauma alarm. When the patient arrives with amledanvhich is the case for most of the
trauma patients, most of the information will autdivally be filled out in these tabs during
registration. The healthcare personnel at the eemesgdepartment just need to complete the
missing parts.
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19121212-1212 Tolvansson Tolvan adminl

Figure 27.RETTS-T — Alarm details

At the emergency department a primary assessméhbeviperformed using the ABCDE
concept, which are gone through in this specifaeotA> B > C > D - E, see Figure 28.
For airways and exposure, the actual status cachbsen in a dropdown menu, while for
breathing, circulation and disability, the actualtgs can be chosen to be normal or abnormal
in a dropdown menu. If abnormal is chosen a nurobelifferent parameters are shown with
default value no, which can be changed to yeseifsipecific value is affected. Afterwards, if
abnormal is changed back to the group name, i.@Breathing) / (Circulation) / (Disability),
the parameters with the value no will be hidden #edfields changed to value yes will be
shown. Vital parameters will be controlled for eatphabetic group and these values can also
affect the parameters described above. From tessament the level of the trauma alarm can
be decided, either as red or orange, or the traalaren can be decided to be called off giving
a yellow priority.
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Sverview| TRAUMA | Ambulance Geners! T
FRx

19121212-1212 Tolvansson Tolvan adminl

tails| Pimary assessment | General Observatior
(Airways)

(Breathing)

(Circulation)

(Disability)

(Exposure)

== ORANGE Trauma Alarm

Figure 28.RETTS-T — Primary assessment

The general view consists of a field for name andilper to the patient’s next of kin, a
dropdown menu for the handle of the patient’s bgilogs and a field for identification band.
The next tab is about observation and prescriptibhese two tabs include approximately the
same as described in 5.2.8. The intervention tdlbwistructured with the same concept as in
the RETTS acute journal, though the categoriex-aieg examinations in the trauma room, x-
ray CT, complements and examinations trauma roemfFgyure 29.

erview| TRAUMA | oy
ARx
19121212-1212 Tolvansson Tolvan adminl

tions| Interventions |

X_ray examinations in trauma room
X-ray Thorax

X-ray pelvis
Ultrasound FAST

X-ray CT
CT Skull
CT Thorax + Abdomen
CT Facial bones
CT Cervical spine
Patient can lift the arms during the x-ray examination
Responsible doctor
DECT

Observation during x-ray by (ED/anesthesia personnel)

Complements
PWK (sizefpositionfsign)
Sond {size [Ch}/sign)

Urinary catheter (size [Chlicuffed with [ml}/sign)

Intermittent catheter {amount [mi}fimefsign)

Figure 29.RETTS-T — Interventions
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There is an injury report tab (see Figure 30), vathield where the injuries that have been
found at the emergency department and after theey>ekaminations can be described. The

level of further care and whether a secondary ags&st has been performed can also be
registered in this tab.

erview | TRAUMA | A

F 0%

19121212-1212 Tolvansson Tolvan adminl

ons| Injury report | Hospitalizatic

¥ Trauma-CT ua.

= el | Trauma care unit (TCU)

Figure 30.RETTS-T — Injury report

If the patient is hospitalized, there is a hospatdlon tab where all the essential information
for the hospitalization can be fulfilled (see Figu81). The content of this tab corresponds to
the hospitalization part of the RETTS-T journal.

eoi| TRAUMA | Ambulance General Triage Interventions Montaring and contra
Fax

19121212-1212 Tolvansson Tolvan adminl

=nort| Hospitalization

Trauma

r | AB

Observation.

Figure 31.RETTS-T - Hospitalization
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5.2.10. Assignments

The assignments that the coordinator today digggbetween the healthcare personnel will
in this system automatically be distributed; howethee opportunity to create and distribute
the assignments manually will be available. Theesyscan thereby be called a semiautomatic
system. The assignments will automatically be exkathen for instance the doctor performs
a prescription in the journal. The assignment Wwél connected to the specific patient. The
assignments can also be manually created by chptsintype of assignment from a list and
in the next field make a description of the assignin Afterwards, the priority of the
assignment, the time when the assignment shoupiiermed (if it should be performed at a
specific time) and the prescriber name can be &t&absequently, the assignment can be
created, see Figure 32.

Assignments

nt | Medical administration

N Tavegyl 1 mg (iv)
Patient: 19121212-1212 Tolvansson Tolvan

adminl

sted by admind

Priority | Created = | Assignment Start time | Created by [ State
Today 11:47 Assist doctor New
Today 11:46 Caring New
Today 11:45 Alarm Todo

Today 11:44 Medical administration adminl
Today 11:43 Blood samples

Today 11:32 Medical administration adminl

Figure 32. Assignments

The assignments will be listed in a list of alligasnents and be connected to the nearest
available healthcare personnel that can performagisggnment. The states of the assignment
issues are todo, in progress and done.

5.2.11. Workshift

The system also handles the personnel workingsaifg see Figur&3. Recurrent shifts can
be added automatically by a registration of howemfand between which times the shift
should reoccur. The shifts will then automaticdlly created the chosen interval before the
start time of the shift. Shifts can also be created by one and for specific shifts, by setting
the recurrence choice to no recurrence. A shiftréated by choosing the profession from a
dropdown menu and the start and stop time of tlfe Jie shift will then be created and
added to the issue overview where the actual ishvisible according to the start time.
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Workshift

Nurse Medical administration Medical adminisiration
H Done In progress
Freparing

Doctor
Awgilable

Assistant nurse |-
Available

I —
Assistant nurse -}

Pause

Figure 33. Workshift

The assignments described in 5.2.10. can be addsgecific personnel either by drag and
drop from the assignment list to the personneltowill automatically be connected to
someone in the personnel or semi-automatically tke creator of the assignment can
choose between some of the proposed personnelpimposal is based on the available
personnel, the ones with the correct competencebgndow much they individually are
loaded at the moment of distribution. It will besgble to add the specific competences for
each personnel, which makes it possible to planpbgtion of each personnel for the
different shifts and to distribute assignmentseaospnnel specific competence.
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5.2.12. Calling

It is also possible to make calls in the system wedadvantage of that is that every call is
logged with different parameters. This view cansben in Figure 34. It makes it possible to
exactly see the history of incoming and outgoinigscdhereby, the coordinator does not need
to remember such things.

Received « | Remote number | Referred by

| Received | Parficipanis | Referred by | Owner

Figure 34.Call view

5.2.13. Android application

The SAFE android application is used for two reasddne view is displaying the actual
status at the emergency department for the offinigreparedness (tjansteman i beredskap,
TiB) and the other is used by the physicians andgmnel at the floor which receives their
assignments in this application, see Figure 35FRagdre 36. The different view is bounded to
the login data. The actual status means the aott@lpancy at the emergency departments
and other disruptions such as if a computer tonggyr&CT) is down.

Occupancy

Figure 35.SAFE application — Occupancy for the TiB
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Medical administration

Blood samples, Priority 0

| administration

Figure 36.SAFE application — healthcare personnel

5.2.14. Statistics with QlikView

Every action in the system is logged and theseddgiata can be used to produce a large
guantity of statistics. This gives the emergencyatgnents an opportunity to evaluate and
plan their organization and to generate data téerdifit quality registers and research
databases. Every emergency department can decai¢ abwhich statistic tool the data
should be presented. The system that has beenrchioseghis manner in this study is
Qlikview, in which the user can produce the spedtiatistics wanted in a web browser and
present parts of it in SAFE as business intelligereports with actual real-time data.

The statistics presented in this first version fué statistical management module are lead
times, number of applicants and occupancy. Thesstat can dynamically be viewed from
year, month, week and date, see Figure 37, togethlrmore specific parameters for the
different data. The statistics are efficiently cddded when these parameters are changed.

Figure 37. Statistical time period selector

Lead times data including time to triage (TTT), ¢ino doctor (TTL) and total processing

time (TGT) can be analyzed through the parameferdich discipline the patient belongs to,

the priority and the cause of contact. In FiguretB8 data for patients with abdominal pain as
the cause of contact can be seen. In the first(tbes bars) it can easily be seen if the lead
time goals have been reached. The goal has beehecavhen a part of the bar becomes
green; this indicates that over 90 % of the pasidratve been triaged within 10 minutes, met
the doctor within one hour or left the emergencgattement within four hours. If the bar only

has the red color the goal of 90 % has not beethesh The second row shows these data in
another way, where the blue part of the bar cooredp to the patients where the lead times
have been reached, the red part where the leadgiiale have not been reached and the dot
indicates if the 90 % goal has been reached byale®. Green dots means that the goal has
been reached and red dots indicates that the gsatdt been reached. The last row shows all
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the data in time format and the white-marked datheé data from which the graphs above are
based on according to the choice of the parameters.

Time to triage, TTT ] Time to doctor, TTL Total processing time, TGT
B0% 80% 100%

f\;v' date year Cy~| dateyear Oy ~| dateyear

00:00:05 00:00:31 00:01:34  00:00:06 :00: 07:59,32 00:38:33 00:00:06 O00:00:13 0moo:11 13:51:31 054337 Z2:553:08
00:00:100 00:00:33  00:06:38  00:00:07 Hilip 00:00:05 12:57:29  00:00:07 00:00:14 :00: 00:02:40  13:52:01 15:07:31 00:21:34
00;00:17  00:00:40 00;is:1z  00:00,07 00 000017 02:51:11 00:00;07  00:00:14 00 00:06:34 210920 1501352 01:11:34
00:00:19 00:00045 00:00:03 00:00:08 :00: 00:00:21 06:23:39 00:00:08 O0:00:15 00 00:06:50  00:24:04 08:30:01 02:37:57
00:00:20 00:00057 00:00:04  00:00:09 :00: 00:00:24  00:00:03  00:00:09 00:00016 00 004741 02:58:36 05:30:34 0750134
00:00:22  00:01:13 00:00:04  00:00:11 :00: 00:00:27 00:00:04  00:00:10 00:00:15 :01: 014451 041511 22:06:39  00:00:06
000023 00:01:16  00:00:05  O0:00:12 00 00:00:44. 00:00:04  00:00:11  O0:00:22 01: 0146028 233607 22:07:26 000012
00:00:29 00:01:20 00:00:06 O0:00:13 HiliB 00:11:11  00:00:05 00:00:12 00:00:23 14402 02:04:20 22:05:29 00:00:15

Figure 38.Lead times statistics

The number of applicants at the emergency depattoamnbe viewed from which discipline
the patient belongs to, arrival type, priority aralise of contact, see Figure 39. In Figure 38
and Figure 39, there are graphs with a yellow rcammow, beneath this it is a menu where the
data in the graph can be chosen to be seen frderatit dimensions. These dimensions are
date, year, month, week, day, yearmonth (monthséhected years), yearweek (weeks the
selected years) and weekday (days the selectedsyvédknth, week and day shows all the
data combined for the dates selected in the dé&etee This means that data can be viewed
for instance for a month of a year or for a momthdil selected years.

Number of applicants =

4

rmaj jun
Cy~| date.maonth
—

Figure 39.Number of applicant’s statistics
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The occupancy can be viewed as current occupandyoaer time. The current occupancy
shows the total number of registered patients gnthé priority, which can be manipulated
through the parameters discipline, priority andseaof contact. In Figure 40, the current
occupancy view can be seen. The compressed grapies ®p, shows data of how many of
the patients in the different priorities that han meet the doctor.

m Red m Orange m Yellow m Green

Occupancy

Registered
Red
Qrange

ellow

Green
Blue

2012-06-29 11:12:29

Figure 40.Current occupancy

The occupancy over time represents the numbergidtezed patients, which can be viewed

through the priority and unseen patients in théeteht priorities, i.e. the patients that have

not met the doctor. An example of the occupancgrahge unseen patients over time can be
seen in Figure 41. The data in this graph may edhht realistic but it shows the concept of

occupancy statistics view.

Occupancy properties £ Occupancy

w
uh
=)
Il
=
=

2012-05-21
2012-05-26
2012-05-31
2012-06-05
2012-06-10
2012-06-15
2012-06-20

2012-06-2
=2012-06-30

Figure 41.Occupancy over time for orange unseen patients
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6. Discussion

6.1. Method discussion

The method used in this study is the most optimaélation to time. My own experience as a
nurse working at an emergency department has beadantage regarding the patient flow
analysis. This may also be a drawback since the fiwmocesses differs between the
emergency departments in Sweden and in this stildy,main focus regarding the flow

processes has been of one hospital. To study H#reht kinds of flow processes at

emergency departments, more time is needed. Mittrd8sio was used for producing the

flow process chart; this system was easy to leaduse.

In the beginning the expectations of the study matsthat clear, which led to that some time
was spent for structuring, organizing and prepatirggstudy. The patient flow analysis was
not that difficult to perform because of my expeode; more preparations were needed for the
configuration in SAFE. These preparations were akougather knowledge about the
programming language, the installation of SAFE dnod perform preparations of the
operational system. During the configuration phdkere were a lot of problems with the
computer and bugs that stole a lot of time of tiuelys Most of these problems were solved
efficiently without external help.

The features that were configured in SAFE ofteruiregl reflections and testing of the feature
with different configurations to achieve the mosgtimal from the existing functionality in
SAFE. As the time moved on and the knowledge alSAREE and configuration in SAFE
increased, the more efficient the configuratiorses®s became. The lookup service was used
for creating functions that were not able to bevesdlin SAFE, which was a method used in
other projects that were using SAFE at the compa#nyearning period was required to
understand how the lookup service was functionind a brief introduction was obtained
from one of the creators of the service. The basiddicrosoft SQL Server and how to make
database scripts were learned during the instatlaif SAFE, the configuration of SAFE and
the programming of the lookup service.

Scrum as a framework is modern and efficient wheés uised in an organization prepared for
the work method. The method was not optimal fos study, since it is not applicable for
one-person projects. The features wanted in thiesythat initially were discussed with the
stakeholders were documented, using lists and miapls. Retrospectively, this feature lists
and mind maps could have been used to establistodu® Backlog with items that were
selected for each sprint. However, a physical Reb8acklog was not established, since this
study was time limited and not that extensive. @ascriptions and list of the features aimed
for the system was continuously changed as themsystas developed; some features were
not included in the study. Daily Scrums were halkgimittently together with a development
team at the company. Sprint Reviews were held begewith the development teams at the
company, where the stakeholders could give theedbiack and influence the further
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development. A real Sprint Retrospective was nofopmed, which may have been a minor
drawback, since the work may have been more flii¢iné earlier problems were illuminated.

6.2. Result discussion

The result of this study is a patient flow analyarsl an operational system for emergency
departments, which is a result that surpassed xpectations of the study. The resulting
system manages the patient, personnel, work shssgnments and statistics. The system is
based on a holistic perspective, supporting preseksally at the emergency department and
the general processes within the healthcare séldtersystem has advantages and a width that
the competitive systems probably do not have.

The result of the patient flow analysis is presérdas a flow chart divided into main parts as
in the patient flow at an emergency department, areival, registration, triage, doctor,
discharge/hospitalization/further examinations ahsdervation and caring. These are the main
events for a patient at the emergency departmeggether with the process of alarm patients,
they are presented in an overview and are mordetttiescribed in sub-flow charts.

The acute journal is digitalized which has a giegiact on the patient security. The paper
journal can easily be forgotten and end up lying gtosition where it should not be. The
digital journal will be more accessible, for goattidbad, but the most important is that it will
be possible to see who has read a patient’'s jauifia¢ digitalized journal provides
traceability.

The National Board of Health and Welfare in Swed8nocialstyrelsen) have proposed a
national model for tracking of waiting times at egency departments, which have been
formulated from a patient, security, operationalanagement, efficiency and process
perspective. The proposal includes lead time dath ss the time of arrival, time for first
medical assessment and when the patient leavesnteegency department. These data are
meant to be registered automatically in an IT systieat will not cause any additional work.
Data about whether patients leave the emergencgrulepnt before they meet a doctor or
before they are medically ready should be gathesiedge it is an important indicator of the
perception of the waiting time. Medically ready mehat the medical treatment of a patient
is completed and the patient is thereby ready ischérge. Other data that should be
registered are arrival type, discharge type, agd gender. Age and gender could
automatically be registered by using the persodehtification number. From a patient
security perspective, there is also a need to texgather indicators of quality than waiting
time. The goal is that the hospital emergency depants in Sweden should contribute to the
patient register when measuring these parametecsy{Styrelsen, 2011).

Today, data is measured with different quality ot at all at the emergency departments in
Sweden. Some emergency departments have systetreutbmatically register some of the

parameters mentioned above, some have systemegjigter patient data but the data need to
be quality assured, others have systems for paggmdtration but performs the measurements
of waiting times manually and some emergency departs does not have any electronic
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system and may do some of the measurements ahése tases manually (Socialstyrelsen,
2011). There is a need of a system that regiseges automatically and SAFE EDIS will suit
perfectly for this manner. All events in the systare logged and these data can be used to
produce in principle any desired statistics. Ifréhiss a parameter desired to be measured, an
issue property can be added into the system andhihehe parameter will be possible to
measure. This is one of the reasons for the fleilmf SAFE; changes can easily be done by
configuration. Since the acute journal RETTS idtdlged, data bounded to RETTS can also
be measured.

The different lists of patients in different stageshe emergency department flow makes it
easier for the coordinator to get an overview efaltual situation and the patients registered
at the emergency department. This will result sreased patient security.

QlikView is proposed and used in the study for ciatipn of statistics, since it is a
dynamical system that is easy to use and it efftbyeproduces the statistics wanted. The
configuration which was performed in Qlikview prgses data to produce statistics within
lead times, amount of applicants and occupancydgntiand over time). The goal is to present
a business intelligence report in SAFE using Qléw] containing the current load and a
predictive load at an emergency department. Som & simple indicators with for instance
green for normal load, orange for more heavily txh@nd red for too much load could be
used for this manner. The load and predicted loaduld be shown in relation to
staffing/competence, individual performance, thegod&'s need of caring, historical statistics
of the load, patient flows and priorities of thdigats. This business intelligence report may
also consist of the pre-hospital load, the occupaidhe hospital and if there is any major
problem in the healthcare chain that need to bentakto account. QlikView should also be
used to produce statistics such as different timervals, the amount within different
parameters and the level of competence (formaleaijl

Today, there are 73 national quality registers we&en, consisting of personal data about
problem/diagnosis, treatment and result. These itquakgisters are used for quality
development within healthcare (SKL, 2012). Mosttbé registers only include separate
diagnosis or treatments methods. Svenska Akutvégigret (SVAR) is a register with a goal
of becoming a national register including data frttve whole acute care for all patients. It
should be built on automatic data gathering frorepé journals and administrative systems,
since it gives a high coverage and accurate ddterefore, advanced technical solutions are
needed. The quality metrics in SVAR are backgroveniables (arrival type, cause of contact
and vital parameters), process indicators (timérsb assessment by nurse and doctor, total
time of visit, triage level and diagnosis when pagient is discharged) and result indicators
(final diagnosis for the current care contact, pamortality, cause of death and total time of
hospitalization) (Letterstal, Lindmarker, Ekelur8afwenberg, Castrén & Kurland, 2010).
SAFE EDIS is a system that could be connected itordyister, since it is a stable reliable
system producing data of acute care important fegater such as SVAR.
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SAFE EDIS was continuously discussed and evaluatetth internal and external
stakeholders. Internal stakeholders included thgontya of the Security and Safety
Management (SSM) division of Saab AB, i.e. the sdieision, SAFE development teams in
Gothenburg and Linkodping and the ongoing custonnejepts in SAFE. They were more or
less involved in the development of SAFE EDIS. Miynidemonstrations were held for the
division and weekly for the mostly involved stakkters, when the opportunity was given.
The system was also presented, demonstrated aodbeesfor representatives from different
emergency departments. There was an advantagedasdiand receive inputs continuously
during the development of the system. The extestadeholders were generally satisfied and
impressed of the functionalities of the systemugiosome was not completely satisfied with
the user interface (Ul) design.

There is a lot of information needed to be regexten the acute journal and the paper version
of RETTS consists of a lot of check boxes. SAFEsdonet have check boxes as an issue
property today, which has resulted in workarourmdd tmay have impacted the design and Ul.
It can be perceived as cluttered. The system mstdday is probably easy to use when the
flows within it are known, the important functioitglexist and works. However, the design
has to be considered before the system could batrsight.

The first assessment whether a feature may workighit or not were done continuously

during the development. Reflections of how a featuill affect the care of the patient and the
flow processes of the emergency department wergncmusly made. The average goal with
the system was to create more bedside time fop#tent, which may increase the patient
satisfaction, since the personnel will be morelabte and the patient may feel less forgotten.
Patient surveys have shown that the patients gignara satisfied with the treatment by the

healthcare personnel and have confidence in theopeel, but they wanted more and
continuous information about their position in thector queue (SKL, 2011). SAFE EDIS

should in the future inform the patients aboutrtpeisition in the doctor queue.

The dimension of the EDIS edition was much lardgeantthe other existing SAFE editions
regarding the amount of issue properties. The isgpe called Patient in SAFE EDIS has
around 300 properties, while other SAFE editiongehiasue types with around 50 properties.
This means that the SAFE was tested with a new m8ioe. It was run and tested locally
during the development, without any major problerosurring related to the dimension. The
system was also tested with several clients arehaes which worked well if one disregards
that it was tested at laptops with not enough apakhe computers were heavily loaded due
to lack of RAM-memory of the server computer on ethialso a client was running, but
generally it worked excellent when working simultansly in the clients; the clients were
updated instantaneously.

A long term main goal is that SAFE EDIS should hiegrated against other systems used at
emergency departments. SAFE EDIS should be thermyssed and the other systems should
be running in the background. For instance, whéggitrg the vital parameters should
automatically be registered, and when the patiardasmonitored, it should be shown in the
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system. If a parameter deviates from referenceeréimg user needs to verify that an alarm has
been noticed.

6.3. Further research

There is a need of a more general patient flowyasmaland comparison of patient flow
analysis from several emergency departments. Géndheere is a great need of a system that
automates several of the processes at an emergepeytment together with a digitalized
journal to improve the patient security. In SAFEwnsystem features need to be developed in
order to make it possible to improve the Ul andmiin the flows in SAFE EDIS. Further,
more functionalities can be configured in SAFE E@dSachieve a width within the system
where the customer can choose the functionalibas guits their organization best. Further
research can also be about how processes and #bws emergency department can be
supported with an emergency department informagy@tem such as SAFE EDIS in order to
create efficiency and increased quality.
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7. Conclusions

This study ended up with an emergency departmdrmndlow analysis presented in a flow
chart together with a comprehensive descriptiomdiudes the main parts of the patient flow
at emergency departments, i.e. arrival, registnatinoage, doctor, discharge/hospitalization/
further examinations and observation and caring.

The general conclusion of this study is that SARE be used as an emergency department
information system. SAFE EDIS is an operationalteays with a holistic perspective,
supporting the flows at emergency departments asaltiog value for the users. Part of the
patient flows and work processes will be automagpdng the emergency department the
opportunity to rearrange resources and redistrilrdace costs. It will increase the patient
security in several ways, since the acute joursatligitalized. SAFE EDIS will give the
opportunity to deliver important data to qualitygisters and will thereby be a part of the
quality development of acute care. SAFE EDIS gitee opportunity for a national
emergency department information system, with itglthv of functionalities and the
configurability for adaptation to different emerggrdepartments.
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Appendix 1

RETTS 2012

- Paper journal RETTS, RETTST
- Example of an ESS algorithm, number 6
- Trauma activation algorithm, ESS 39
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allmanpaverkad patient

- Svar/mattlig buksmaérta pa allméanpaverkad
patient.

Buksmarta hos pat med kant bukaortaaneurysm
- Buksmarta+PD-pat eller pyelostomi

- Feber > 38,5° och frossa nu eller fore inkomst
- Buksmarta + syncope

- Immunosupprimerad patient

- Svar/mattlig smarta, i dvrigt opaverkad pat.
- >2 krakningar sista 4 timmarna

- Inget av ovanstaende

Faktaruta somatik

Buksmérta &r den vanligaste kontaktorsaken som brukar kategoriseras
som “kirurgi” inom akutvardkedjan. Den bakomliggande orsaken kan
dock vara mycket varierande, och vissa tillstand kraver omedelbart
omhandertagande men sallan akut kirurgisk atgard, medan andra &r
urakuta tillstand. Debuten och férekomst av andra samtidiga symtom,
ex.v. krakning, hematuri, feber, frossa, diarre kan paverka
handlaggningen och prioriteringen. Det finns ocksa kanda riskfaktorer
som kan utgora ett stdd i beddmningen och prioriteringen av patienter
med buksmarta, exempel pa detta ar tidigare bukkirurgi, kanda
gastrointestinala sjukdomar, gastric bypass, buktrauma, ként
aortaaneurysm, peritonealdialys och pyelostomikateter.

Vid lagt sittande buksmaérta hos fertila kvinnor skall man alltid misstanka
graviditet eller postpartum, med komplikation. Se dven ESS 21

Vid flanksmarta bor sk "stensmarta” misstankas, ev kan da aven ESS 14
anvéndas.

Processatgard prehospitalt: Enligt prehospital organisation

Rekommendationer enligt RETTS

Roda prover+EKG
Orange prover+EKG
Gula prover+EKG

Inga prover+EKG

BLLI

RETTS®© 2012

Processatgard hospitalt:

TNI pa rod.

Leverprover pa smarta ovan navelplanet.
Blodstatus med CRP pa gul o gron prio.

Urinsticka pa alla.

Gravidetstest pa alla fertila kvinnor.

PM: f6lj lokalt PM for kvinnor med Iagt sittande buksmarta.
Stor buk: bladderscan

Patient med prio hogre &n Gul ges vétska enligt PM
Vid stensmarta: folj PM for smértbehandling
Blododling vid feber och fossa




39. RETTS-T

Traumalarmsaktiveringsalgoritm

Faktaruta trauma

Algoritmen anvands genom att larmssk erhaller rapport om
vitalparametrar, skador® och skademekanismer fran ambulans.
Larmssk pa AKM aktiverar larmniva.

*Skador definieras som kdnda/uppenbara eller misstankta 1 rod ruta.
Vid ankomst genomfors reevaluering pa akutmott/sjukhus.

Ett eller flera kriterier i rod ruta ger ROD traumalarmsniva.

De som saknar uppenbara eller misstankta kriterier for réd blir orange
aven om man inte finner lampligt kritertum 1 orange ruta. Dessa blir

orange traumalarmsniva.

RETTS® 2012

Bilolycka, berdknad hastighet >60/h

Utlost krockkudde

Fordonet voltat, personen fastklamd

Utkastad ur fordonet

Dodsfall 1 samma fordon
MC/moped/cykelolycka >30km/h

Fotgingare eller cyklist pakord av motorfordon
Fall fran hojd > 3 meter

Annat uppenbart hogenegivald

Sp0O2<90% med 02 eller oft1 luftvig
AF >30 eller < 8/minut

Puls >130/min

Systoliskt BT < 90mmHg

RLS >3 eller GCS <12
Neurologiskt bortfall

Ryggskada med neurologiskt bortfall
Penetrande vald pa huvud, hals eller bal
Instabil brostkorg

Minst 2 frakturer pa langa rérben
Instabilt backen

Amputation ovan hand eller fot

Trauma med rokskada eller brannskada

>18%

Trauma med drunkning eller nedkylning

Inget rott kriterium och ett eller flera 1 orange:
Orange traumalarm (Niva 2) (se faktaruta ovan)

Ett eller flera uppfyllda kriterier:
ROTT traumalarm (Nival)

Processatgird hospitalt: Den slutliga traumanivan sker pa sjukhus.

Prehospitalt anges endast larmnivan pa traumateamsaktiveringen




Appendix 2

Patient flow analysis



Patient flow analysis - overview

————

Triage Doctor Discharge }




)
Walking patient
| —
)
Patient transport
- @@

0

Process overview - details

Doctor prepare to
meet the patient
by reading the
journal

Waiting in corridor
or room,

Ambulance

@@

)

Police

@@

)

Toll

Ambulance alarm

)

Observation
and caring

|

Discharge

@

)

Registration Triage

eventually with

monitoring

Observation

and caring

Observation
and caring

|

Hospitalization

~ @@

)
Further

Observation
and caring

|

examination

~ @@

Alarm report via
telephone/acute
module

Alarm team is

gathered

Observation
and caring

|



Arrival patients — triage

Patient is taking a Queue number or
gqueue number patient id called . . ID-card is Patient is placed
. h ) " Quick anamnesis
and sits down in out in the waiting requested on a gurney
the waiting room room

Report from A

ambulance
»  Registration

ID-card and
journal is
submitted

personnel to
coordinator/
healthcare

Triage

personnel

Arrival patients, walking — discipline

Patient is showed Coordinator/
Patient arrives and Cause of contact healthcare

) to the responsible
meet a guard is requested L personnel asks for
discipline ) :
a quick anamnesis

Patient is placed
Registration on agurney in a Triage
triage room

Arrival patients, ambulance not reported- discipline

Patient is rolled on Ambulance

Patient is rolled in
a ambulance personnel and

to responsible
discipline

Report to . . Patient is rollied to
. Registration
coordinator

gurney to the guards move the
ambulance hall patient to a gurney

triage room




Registration

Registration in
"1 actual discipline

4 A 4 A

Emergency Acute journal

department RETTS/ADAPT/MTS
information is started

system

Labels for blood
Journal

samples is printed

Eventual
free cards
is
registrated

ID-band is printed Arrival data is

filled in at the
paper journal




Alarm patient

S
Alarm signal at the

Report about
arrival alarm
patient via

telephone/acute
module

- Patient data

- Anamnesis
- Actual situation
- Vital parameters

- Treatment pre-hospital
- Preliminary arrival time

emergency
department
~— @ @ @

SO
Alarm responsible

Patient is rollid on
is informed and

Coordinator/
a ambulance

Ambulance gives

) healthcare

will prepare for the gurney to the a quick repqrt personnel gets
arrival patient alarm room about the patient

;‘.—/

patient data

Patient is placed Triage
Nurses on a gurney by
Assistent nurses guards,
Doctors ambulance
Guards

personnel and
healthcare

Ev. anasthesia alarm

personnel

Doctor examine

the patient




Report about
arrival alarm
patient via
telephone/acute

module

- Patient data
- Anamnesis
- Actual situation
- Vital parameters
- Treatment pre-hospital
- Preliminary arrival time

Trauma alarm patient

Alarm signal at the

emergency
department

Coordinator/
healthcare
personnel gets
patient data

Alarm responsible Patient is rolled on
is informed and a ambulance

will prepare for the gurney to the

arrival patient alarm room

Ambulance gives
a quick report
about the patient

Registration

)
Patient is placed Triage ATLS
Nurses on a gurney by
Assistent nurses guards,
Doctors ambulance
Guards personnel and
Ev. anasthesia alarm healthcare ( )
personnel Doctor examine
T »>
the patient

@@



Forewarning

R rt - -
REpo about_ Patient is rolled on Ambulance S .
arrival forewarning Patient is rolled in
h - a ambulance personnel and .
patient via to responsible

gurney to the guards move the R
telephone/acute ) discipline
module ambulance hall patient to a gurney

Report to
coordinator

- Patient data
- Anamnesis
- Actual situation
- Vital parameters
- Treatment pre-hospital
- Preliminary arrival time

0
Registration

Patient is rolled to
triage room

——

Triage



Triage

ECG, palpations,
blood samples,
peripheral venous
catheter, drip,
bladder scan etc

Examinations
according to

cause of contact is
performed

R
—» Saturation (SpO2)
R
~— @@ .
| Breathing
P N frequency (BF)
Patient takes of Patient lie down Vital parameter W
on back on the . > Pulse
necessary clothes data is collected
gurney )
——
Blood pressure
(BP)
SR
. \ J
Consciousness
™ (RLS/GCS) O
- @@
Temperature
N

Information about

the patient and the

actual situation is
collected

Patients identity
number is
requested

Patient gets ID-

band ID-card is returned

Cause of contact
and anamnesis is
requested

Standard
questions is asked

v

Secrecy

Allergy, blood
disease, VRE/
MRSA, GE, need
of caring

Next of kin; name

relation and Actual medication
number




Check the patient
using the ABCDE-

concept

Triage Advanced Trauma Life Support (ATLS)

S
Patient gets ID-

band
-

S

Actual medication

N~——

— R
Examm_anons Palpations, blood
according to

. samples,bladder
cause of contact is
scan etc
performed
-
—_—
Inform_auon about Patients identity
the patient and the .
LT number is
actual situation is
collected requested
)
Cause of contact
and anamnesis is
requested
—
)
Standard
» questions are
asked
A A
Allergy, blood
disease, VRE/
Secrecy

MRSA, GE, need

of caring

Next of kin

ID-card is returned



Airways (A)

Check for airway
obstruction and
clear the airway

ABCDE

j Breathing (B)

Check for
respiratory efforts
and intervene the

cause

Disability (D) Exposure (E)

‘r‘ Circulation (C)

Check for Check for cerebral
. Check for external
circulatory efforts efforts and the
. efforts by whole
and intervene the eventual . .
- body inspection
cause mechanism

- Back slaps and abdominal thrusts
- Bend the head backwards

- Oral or nasopharyngeal tube

- Orotracheal intubation

- Coniotomy

) Breathin
Saturation (SpO2) frequency (?BF)
- Oxygen )
- CPAP

- Breathing assistance
~ Pocket mask
~ Bag valve mask
~ Non-invasive ventilation:
ventilator via face mask
~ Invasive ventilation:
ventilator via endotracheal tube

Blood pressure Consciousness

Pulse (BP) (RLS/GCS)

Temperature

- Establish intravenous access
~ Peripheral intravenous catheter
~ Intraosseous needle

- Hydration with drip

-CPR

- Cardioversion

- ECG

Reference:
Fryckstedt, J., Hulting, J., Hojer, J. & Ludwigs, U. (2011). Matell-Reichards Akutmedicin. Lund: Studentlitteratur



The doctor goes to

the nurse
expedition

Taking the journal
for next patient
that should meet a
doctor

Doctor

Goes to the doctor

expedition

Doctor decides
about further |«

Reads about the
patient in the

journal and acute

journal

patient

L

Goes to and
examines the

- Patient data
- Anamnesis
- Actual situation
- Medications
- Physical examination

Writes at a
notepad and

memorize

handle

N

v

Discharge

Further
examinations

v

Hospitalization

Blood samples

Medication

Consultation




Examination — x-ray

Informs about
eventual
prescription of

contrast/needle
and welcomes the
patient

Remittance is X-ray department X-ray calles to
written by the receives the responsible
doctor remittance discipline

The coordinator
calls the guards to The patient is The x-ray
order a transport transported to the examination is
to the x-ray X-ray performed

‘% department

The prescription is
performed

The patient
receives the
answer from the
doctor

The patient is
transported back
to the emergency

department

The coordinator is The coordinator The patient is
waiting for the receives the prioritized into the
answer answer doctor queue

Examination - blood samples

The coordinator
The doctor The coordinator is delegates the
prescribes blood informed about the work task to the
samples prescription personnel at the
discipline

The specific blood The personnel
samples is takes the blood

ordered from the samples and send
laboratory it to the laboratory

The coordinator is
waiting for the
answers

The patient
receives the
answer from the
doctor

The coordinator The patient is
has received all prioritized into the
the answers doctor queue




The doctor
prescribes
medications

The coordinator is
informed about the
prescription

Examination - medications

The coordinator
delegates the
work task to the
personnel at the
discipline

The personnel
goes to the patient
and administrate
the medications

The personnel
prepares the
medication

evaluated after a

The effect of the

medication is

while

The coordinator is
informed about the
effect of the
medication

The doctor
dictates/writes a
remittance for a

consultation

The doctor
prescribes an
intervention

Bladder scan,
urine catheter,
blood culture,

urine samples etc

The patient is
prioritized into the
doctor queue

The coordinator is
informed about the
consultation

The coordinator is
informed about the
prescription

The patient
receives the
answer from the
doctor

Examination - consultation

The patient is sent

The remittance is

sent to the
consulted clinic

to the consulted
clinic and is

discharged from

the emergency
department

The patient is
examined/meets a
doctor

Examination - other

The coordinator
delegates the
work task to the
personnel at the
discipline

The personnel
prepares for the
intervention

The personnel
goes to the patient

and perform the
intervention

)
The patient stays
at the consulted
clinic
—

The patient is
referred back to
the emergency

department

A consultant
answer is received

from the consulted
clinic

The effect of the
intervention is
evaluated

The coordinator is
informed about the
effect

The patient is

prioritized into the
doctor queue

The patient
receives the
answer from the
doctor




Patient press the
bell button

Patient asks a
healthcare
personnel passing
by for help

Healtcare
personnel visit the
patient in corridor/

room

Observation and caring

The healthcare
personnel helps/

Healtcare An available 1
personnel hears personnel goes to
the bell the calling patientJ
SR

The patient has

take cares of the
patient

The healtcare
personnel goes to

get help from
other personnel

the opportunity to

ask for help
—
s N
Eventual
The personnel . .
.| interventions or
observes the .
o controls is
patient’s status
performed

- J

Re-prioritizing of

the patient if
necessary




Doctor decides to
hospitalize the
patient

Doctor informs the
coordinator

Hospitalization

The coordinator
moves the patient
to the responsible

domain in the
journal system

The doctor
dictates,
prescribes

medications and The secretary

writes the dictate

fill in the
hospitalization part
of RETTS

The coordinator
calls the
responsible for the
occupancy

The doctor leaves
the acute journal
to the coordinator

R
The coordinator

reports about the
patient
-

The coordinator
informs about the
hospitalization
with personal
identity number
and cause of

hospitalization
— — @

The nurse at the
ward calls the
emergency
department and
welcomes the
patient

The nurse at the
ward reads the
written dictate

The coordinator
calls the guards to
order a transport
to the ward

The patient is
transported to the
ward and the
RETTS journal
follows the patient
and is left to the
personnel at the
ward




The doctor
decides to
discharge the
patient

The doctor informs

the coordinator
about the decision

Discharge

Eventual
prescription is Eventual needle is
delegated to a taken away
personnel

The patient is
going home

The journal is put
in a box for
The doctor discharged patient
dictates about the for the secretary to
patient write the dictate
and eventually be
scanned



The coordinator
takes a short

anamnesis and
registrate patients

Listen to reports

after triage and

mark the priority
color at the patient

Registrate the
tranistions for the
patient at the
emergency
department

Triage — start/stop
Doctor — start/stop

Coordinator

Check the
answers of the
blood samples

TR
The coordinator

prioritize the
patients for the
doctor by their

pritority color

Mark the patients
with 1, 2, 3...

Answer the phone
and make calls

Delegate work
tasks to the
personnel at the
discipline

Forewarnings,
guards, x-ray
department, wards
etc

Examination - start/stop
Observation/caring — time
Ready - time




Healtcare personnel — nurse and assistant nurse

Overall control of Perform tasks Take short The logistic of the
thg patients and Triage whlch the anamne5|_s/report patients at the Alarm team Assist the doctor
situation at the coordinator and registrate emergency

discipline delegates patients department




Transport patients

-To and from the
emergency
department

-Between wards

Meet up patients
and direct them to
correct discipline

Guards

Meet up the
ambulance and
move the patient
to gurney

Meet up an alarm
patient coming by
ambulance and
move the patient
to a gurney in the
alarm room

Guard rounds

Security




Appendix 3

SAFE EDIS Layouts

- Coordinator layout - main window
- Doctorslayout
- Triagelayout



History (Patient) Previous contacts' Registrationl 0'l‘!f\l’ieW|TRAUMA Ambulance General Triage Interventions Montoring and controls Assessment Hospitalization Discharge
;X 7 1 X
Personal identity number | 19111111-1111 Elvansson Elvan adminl
19111111-1111 Elvansson Elvan adminl
Allergy @ Yes
Lastname = Elvansson Firstname @ Elvan -
| : ‘ : | Patient flow | Lead times Time adjustment Summaly| Details
Adress | Elvans gata 11 l
!I ! Summary S$a02: 96 %
Zip | 11111 | City | Evaborg BF: 21/min
Pulse: 114
Phone | 0701111111 ‘ _I lﬂ F gl:'s1§5l 81
2012-09-11 09:00:04 Doctor o
- R s | 2012-09-11054035  Ready for doctor e )
Cause of contact/ESS | Abdominal pain R10.4 '~ Discipline | Surgery "1 | 2012091042708 Triage finished Sriptier Rl Tl
Identification via | Driver licence F Free card | | Position | 12 l 2012 09 110E76:33 Triage FLLLIELE L
2012-09-11 04:22:07 Ready for triage | L
Care request | Ownrequestofcare | # Arival with | I Type of care | Medical care = | 2012-00-11 042103 '
Issue Created 2012-09-11 04:21

19121212-1212 Tolvansson Tolvan ~ 2012-09-11 03:20 Medicine
19111111-1111 Elvansson Elvan 2012-09-1104:01 Medicine
19101010-1010 Tiansson Tian 2012-09-11 04:05 Surgery
19111111-1111 Elvansson Elvan 2012-09-11 04:21
19121212-1212 Tolvansson Tolvan ~ 2012-09-11 06:25 Surgery
19101010-1010 Tiansson Tian 2012-09-11 06:55 Medicine
19121212-1212 Tolvansson Tolvan ~ 2012-09-11 06:58 Medicine
19101010-1010 Tiansson Tian 2012-09-11 09:01 Surgery
19111111-1111 Elvansson Elvan 2012-09-11 09:10 Medicine

2

1l Fever R50.9 o Doctor reassessment
5 N e e B0 @ (1) Allergy o e e
9 Urine retention R33 @ rtg/ Ready for discharge Green 2

Abdominal pain R10.4 Blue 1
b2 Diarrhea WFS A09 @ (!) Supicion of GE Ready for doctor
% No acute problems Ready for doctor
16 Allergy T784 @ (!) VRE/MRSA suspicion Triage finished
opl Trauma alarm activation algorithm X-ray remittance
kor Dyspnea R06.0 Ready for triage call

Red unseen
Orange unseen
Yellow unseen
Green unseen

Blue unseen

Fux

s X

|sau!|ap!n9 | |wmu°6|e $S3 | |ssw |



Doctors List Registration List

2012-09-11 06:58 19121212-1212 Tolvansson Tolvan
2012-09-11 03:20 19121212-1212 Tolvansson Tolvan
2012-09-11 04:21 19111111-1111 Elvansson Elvan
2012-09-11 06:25 19121212-1212 Tolvansson Tolvan
2012-09-11 06:55 19101010-1010 Tiansson Tian

Abdominal pain R10.4
Diarrhea WFS A09

No acute problems

[o=:1]}
X
F 1 ‘l

F 1 x

Triage finished
Doctor reasses...

Ready for doctor
Ready for doctor

History (Patient) | Previous contacts

19111111-1111 Elvansson Elvan 2012-11-13 10:32

19111111-1111 Elvansson Elvan 2012-09-11 09:10 Re.ady for triage
19111111-1111 Elvansson Elvan 2012-09-11 04:21 Doctor

19111111-1111 Elvansson Elvan 2012-09-11 04:01 Ready for hospitalization

4 issue(s)

Overview TRAUMA Ambulance General

Triage | Interventions Montoring and controls Assessment Hospitalization Discharge

|saunap!n9 | |wqw°6|e S$S3 | |ssw |

19111111-1111 Elvansson Elvan

A RXx

adminl

Airways | F

SpO2 | 96 | Priority SpO2
BF/min | 21 l Priority BF/min
Pulse | 114 I Priority Pulse
BP | 135 | /|81 |
RLS | 1 H Consciousness | Awake F Priority RLS
Temp | 395 | Priority Temp

ECG | No =

Cause of contact  Buksm ho fossa.

= (Green

= Yellow

= Yellow

ESS | 6 | Cause of contact/ESS | Abdominal pain R10.4 [+ £S5 priority | = Yellow

Previoulsy healthy | Yes F




Triage List | Registration List call ;0 x

L9 IKNIC-34

2012-09-110:10 19111111-1111 Evansson Elvan Dyspnea R06.0 r———— m

History (Patient) | Previous contacts Overview TRAUMA Ambulance General| Triage | Interventions Montoring and controls Assessment Hospitalization Discharge
;X
19111111-1111 Elvansson Elvan adminl
Airways | (none) F
19111111-1111 Elvansson Elvan 2012-09-11 04:21 : . :
19111111-1111 Elvansson Elvan 2012-09-11 04:01 Eeimny| 22 l s L ) —EIEET
Pulse | 97 ] Priority Pulse === Green
BP | 138 | /95 |
RLS | 1 F Consciousness | Awake F Priority RLS === Green
Temp | 373 | Priority Temp === Green
ECG | Yes ¥ EcGcontrolled by | AB |

Cause of contact  Difficulties in breathing the last three hour. Breathing correlated pain.

| |

ESS | 4 | Cause of contact/ESS | Dyspnea R06.0 [ €55 priority | == Yellow

Previoulsy healthy | Yes F

3 issue(s)




