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Notice to reader
This document is intended solely for the information and use of Ministry of Health — The Province of
British Columbia and is not intended to be and should not be used by any other parties. EY, therefore,
assumes no responsibility to any user of the document other than the abovementioned parties. Any
other persons who choose to rely on this analysis do so entirely at their own risk.
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1. Introduction and Approach
1.1. Introduction
By 2011, Island Health had implemented an Island-wide Electronic Health Record (EHR) system in all of
its acute-care facilities using a single instance of Millennium, an EHR system developed by the vendor
Cerner. In 2012, the Island Health Board of Directors approved a plan to enter into a strategic
relationship with Cerner to implement additional functionality to this EHR that would replace paperbased processes with advanced electronic functionality. In particular, the updated EHR would provide:
•

Computerized Physician Order Entry (CPOE): Care providers would no longer provide orders for
medication, labs, or medical imaging using paper orders, instead entering them into the computer

•

Electronic Clinical Documentation: Rather than free-text paper documentation and charting,
documentation of patient care would be done electronically in a structured format that can be
accessed by multiple care providers in different settings

•

Closed-loop medication administration: Nurses or other clinicians administering medication to
patients would scan a barcode on both the medication dose and the patient to ensure that the
correct medication is being administered to the correct patient

This advanced EHR functionality was branded IHealth. The IHealth system was designed and built
between 2013 and 2016, and by March 2016, it was activated in three sites in Nanaimo:
•
•
•

Nanaimo Regional General Hospital (NRGH), an acute care facility
Dufferin Place, a long-term care facility
Oceanside Health Centre, a community primary and urgent care centre in Parksville (activated in
2013)

Immediately after the activation, physicians, clinicians, and other end users raised concerns about the
usability and safety of the new system. These concerns continued to exist over time, and two major
reviews took place to consider them:
•

The Health Authority Medical Advisory Committee (HAMAC) conducted a review between June and
July, 2016

•

Dr. Doug Cochrane, BC Provincial Patient Safety & Quality Officer, conducted an independent thirdparty review between July and November, 2016

In addition, a number of internal reviews, as well as consultations with third-party subject matter
experts took place.
Despite these reviews, concerns about the use and adoption of the IHealth system continue to be
voiced, particularly at NRGH. In recognition of these ongoing concerns, the Minister of Health asked
that an independent review of the IHealth system be conducted. Ernst & Young (EY) was engaged to
conduct this review to establish the current status and issues with the project.
EY focused our review on four areas:
Assessing progress against the recommendations within the Cochrane report;
Identifying and confirming the current challenges with the adoption and use of the IHealth
system within the first activation sites (Nanaimo Regional General Hospital, Dufferin Place and
Oceanside Health Centre), and with the continued development and subsequent implementation
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across Island Health facilities;
Conducting a high-level assessment of whether the originally intended benefits and any updated
benefits have been achieved or are likely to be achieved in the future; and,
Assessing the financial status of the project and the currently forecasted future costs to
implement the project against the original budgets.

1.2. Approach
EY was engaged by the Ministry of Health and performed this review independently of Island Health or
any other interested stakeholder group. Throughout our review, we periodically briefed Island Health
and the Nanaimo Medical Staff Association (MSA) on the progress of our review to maintain
transparency.
To gather information and formulate our observations and recommendations, EY:
•

Conducted one-on-one or small group interviews with more than 90 Island Health front-line end
users and other stakeholders

•

Solicited and considered more than 250 written submissions from Island Health staff and physicians
using an online submission tool

•

Requested and reviewed more than 100 documents related to the IHealth project

•

Conducted a focused and neutral online survey of all NRGH, Dufferin Place, and Oceanside Care
Centre staff and physicians; more than 600 staff and physicians responded. Key findings from this
survey are referenced throughout this document

•

Conducted research into the EHR market, the benefits of EHRs, trends in digital health, common
challenges with EHR implementations, and similar EHR projects in other Canadian and international
jurisdictions

•

Consulted with a panel of external digital health specialists and physician users from Canadian
organizations that have successfully implemented similar functionality using the Cerner Millennium
product (referred to as the clinical panel throughout this report)

We would like to extend our sincere thanks and appreciation to all of the staff, physicians, and Island
Health managers, leaders, and executives who helped facilitate our review. Without exception,
everyone we spoke with was responsive, forthcoming, frank, and professional.
The issues surrounding the IHealth project have been challenging and demoralizing for the people who
have been touched by them. We recognize that this has been a significant time of change for everyone
involved, and we have endeavored to hear and understand as many voices and perspectives as
possible.
Given the nature of the IHealth project, it is unlikely that the observations and recommendations in this
review will be satisfying to everyone. What we have consistently heard however, is that no matter
what the ultimate decision is regarding the future of IHealth, stakeholders want to move forward and a
clear decision should be made. That decision may not please everyone, but it is our hope that
stakeholders are able to acknowledge it, seek to understand the root causes of issues and come
together to constructively move forward.
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2. Background
2.1. Electronic Health Records Systems
Health care systems across Canada and globally are moving towards increasing use of information
technology (IT) systems to support the delivery of care across the continuum, and particularly in acute
care settings. This movement is largely driven by four factors:
A desire to reduce risks to patient safety, particularly those presented by the extensive use of
paper-based processes
A desire to improve patient outcomes through standardized clinical practices, improved decision
making, optimization of processes, and use of data to develop population health interventions
The need for improved communications and sharing of patient data in order to enable the
movement towards an integrated, cross-continuum model of care
An expectation from patients that their records will be available in an electronic format and
accessible by all of their care providers in various settings, as well as to themselves personally
The primary strategy for using technology to address those factors is through the implementation and
use of Electronic Health Records (EHR) systems. EHR systems are integrated enterprise systems that
provide the functionality required to electronically enable clinical processes. They generally provide
1
the following core functionality :
• Health information and data, including digital patient documentation
• Results management
• Order management
• Decision support
• Electronic communication and connectivity
• Patient support
• Administrative processes and reporting
• Reporting and population health
At a high level, health care organizations implementing this functionality and associated processes are
hoping to achieve the following benefits:
•
•

Standardized clinical practice and reduced variation to improve patient outcomes and safety
Reduced medication errors and adverse drug events through closed loop medication administration,
medication reconciliation, and clinical decision support
Clearer and more structured documentation to support standardized reporting and decision support
Improved access to patient data by providers by integrating diagnostic results and output from
biomedical devices directly with the patient chart, as well as by eliminating transcription and
translation errors
Reduced ordering of unnecessary diagnostic tests through integration with programs such as
Choosing Wisely
A move towards patient-centric care models based on a unified and accessible patient record

•
•

•
•

1

Key Capabilities of an Electronic Health Record System, National Academy of Sciences, 2003
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•

The ability to use patient data to develop preventative interventions through population health
management approaches

The Healthcare Information and Management Systems Society (HIMSS) is a non-profit that establishes
accepted leading practice for the use of IT to improve clinical care and outcomes. The HIMSS Analytics
Adoption Model is the established framework for measuring the maturity of EHR systems in hospitals.
They measure EHR adoption in 8 stages (0-7):
•
•
•
•
•
•
•
•

Stage 0: Laboratory, pharmacy and radiology systems not installed
Stage 1: Laboratory, pharmacy and radiology systems all installed
Stage 2: Clinicians access results from data repository, rudimentary conflict checking
Stage 3: Basic clinical documentation and decision support for errors
Stage 4: Computerized practitioner/physician order entry, evidence based protocols
Stage 5: Closed loop medication administration, including positive patient identification
Stage 6: Structured physician documentation, full complement of electronic images
Stage 7: Complete electronic health record (EHR), data flows across continuum as byproduct of EHR

Table 1: HIMSS Adoption Rates
% of hospitals at each HIMSS Stage

Stage
7
6
5
4
3
2
1
0

Canada
0.30%
1.10%
3.90%
1.60%
30.60%
29.50%
15.50%
17.50%

2

United States
5.3%
32.4%
34.1%
9.8%
13.1%
1.9%
1.6%
1.8%

Canada somewhat lags other similar countries in
terms of the adoption of electronic health
records, particularly the United States.

While most hospitals in Canada are currently at
HIMSS stage 3 or lower, a growing number have
implemented higher-stage functionality or have
developed plans to do so. Currently, two
provinces have HIMSS level 6 or 7 hospitals: Two
hospitals in British Columbia totaling 287 beds
and ten hospitals in Ontario totaling 3,026 beds. Of the eleven certified HIMSS level 6 or 7 hospitals in
Canada, five are built on the Cerner Millennium system (including NRGH), four are built on Meditech,
one is built on EPIC, and one rural hospital in Ontario built functionality on top of an Agfa clinical
documentation solution.
Table 2: Canadian HIMSS Stage 6 and 7 Organizations
Hospital
South Okanagan General Hospital
Nanaimo General Hospital
Centre for Addiction & Mental Health
Lennox & Addington County General Hospital
Mackenzie Health
Markham Stouffville Hospital
Michael Garron Hospital - Toronto East Health Network
North York General Hospital
Ontario Shores Centre for Mental Health Sciences
St. Michael's Hospital
The Children's Hospital of Eastern Ontario (CHEO)
Waypoint Centre for Mental Health Care
2

http://www.himssanalytics.org/emram
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Beds
18
269
509
52
343
230
395
392
221
450
133
301

System
Meditech
Cerner
Cerner
Other
Epic
Meditech
Cerner
Cerner
Meditech
Cerner
Epic
Meditech

A number of other Canadian jurisdictions have projects underway to add advanced EHR functionality to
acute care facilities, or have introduced elements of higher HIMSS stages. For example:
•

The HUGO project in southwestern Ontario brought 10 hospitals with 14 sites onto an integrated
Cerner platform. Each of the sites is at HIMSS stage 5 or higher.
• Alberta Health Services recently entered into an agreement with EHR vendor Epic to add advanced
EHR functionality to acute-care facilities across the province. The project is expected to cost
approximately $1.6 billion.
• Nova Scotia announced in 2015 an effort to create a unified health record across the province and is
in the RFP process to select a vendor.
• Prince Edward Island implemented CPOE using their Cerner Millennium EHR in 2013.
• SickKids hospital in Toronto and the Children’s Hospital of Eastern Ontario are partnering to build a
fully integrated EHR across both organizations on the Epic platform.
• The Ottawa Hospital has announced that it will be implementing a fully electronic health record using
Epic.
The market for EHR systems capable of providing advanced functionality in a manner compatible with
the complexity of delivering acute-care services is heavily consolidated. Independent technology
market research firm Gartner notes that the large R&D investment needed to create a product that can
meet the needs of end users has resulted in a market that consists of a small number of large, wellfunded vendors. Gartner tracks seven EHR systems offered by five vendors:
•
•
•
•
•
•
•

Allscripts Sunrise
Cerner i.s.h.med (acquired from Siemens in 2015)
Cerner Millennium
Cerner Soarian (acquired from Siemens in 2015)
Epic
InterSystems
Meditech

Gartner assesses vendors along two dimensions: ability to execute and completeness of vision. Based
on that assessment, Gartner considers two products to be leaders in the market: Epic and Cerner
Millennium, both of which are in use in acute-care facilities in Canada, as well as many other countries
globally.
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2.2. IHealth Overview
2.2.1

Description and scope

The IHealth project is intended to build on the existing Island Health Cerner EHR system to bring it to
HIMSS stage 6 functionality in applicable facilities and care settings across the island. While the
existing EHR was primarily in use in acute-care hospitals, the vision for IHealth is to provide an
integrated clinical information system that spans the entire continuum of care. The in-scope care
locations for IHeath are:
•
•
•
•
•
•
•

Acute care
Home and community care
Residential care
Primary/ambulatory care
Community-based physician offices
Community clinicians who are sending and receiving patient information to/from Island Health
Patients and families at home

Per the project charter, the scope of the IHealth project includes:
•
•

•
•
•

Implementation of the new Cerner Millennium foundation and migration of defined historic
information from the existing Cerner platform
Implementation of advanced EHR functionality on the new Millennium platform across the in-scope
care locations:
• Structured clinical documentation
• Computerized physician order entry with clinical decision support
• Closed-loop medication management
Development and implementation of a Cerner-based Primary Care EMR
Development and demonstration of a Cerner-based patient portal
Demonstration compatibility of the Cerner EHR with at least two predominant primary care
electronic medical records systems used in physicians’ offices on the island.

2.2.2

History and development

In 2000, prior to the creation of the regional Health Authorities in BC, the Greater Victoria Hospital
Society undertook a competitive RFP process to procure a clinical information system (CIS). A clinical
information system is a system designed for storing and managing clinical information. It is a system
upon which an integrated EHR can be built. Cerner was the successful vendor, and in 2001 the Cerner
CIS was launched across the south island.
In 2006, following the creation of Island Health, a decision was made to implement a single EHR across
the island. In 2007, following a notice of intent process, Island Health entered into a new contract with
Cerner to regionalize the existing CIS asset and to add some additional functionality. This work was
successfully completed in 2008.
With the opening of the new Patient Care Centre at Royal Jubilee Hospital in 2011, additional
functionality to enable the electronic capture of vital signs and other clinical documentation was added
to the existing Cerner system. At this time, Island Health decided that adding functionality in stages
was leading to challenges with fragmented workflows, and developed a “Next Generation EHR
Strategy” to modernize the EHR by automating all paper-based processes across the continuum of
care. This strategy formed the basis of the IHealth project.

8

Ministry of Health – IHealth Program Review

In 2011, the Island Health board began conducting due diligence activities to validate the EHR strategy
and to assess if it was appropriate to build it on the existing Cerner platform. In particular, the Island
Health board commissioned University of Victoria Professor Emeritus Denis Protti, an expert in health
informatics, to assess the Island Health EHR strategy and determine if it was reasonable. His
assessment was that building an advanced EHR using the existing Cerner system as a base was
reasonable, though he did caution against a number of risks. In particular he noted that substantial
change management would be required, that there would be significant cost implications, that ongoing
support would be critically important, that the roadmap should be guided by a clear understanding of
readiness, and that Island Health should be wary of doing too much too quickly.
His review also noted that Cerner was one of only two vendors that would be able to meet the
necessary level of sophistication. In 2012, based on this assessment and in combination with written
direction from the Ministry (provided in 2007) that health authorities use only either Meditech or
Cerner as CIS vendors, Island Health entered into a strategic relationship with Cerner to deliver the
EHR strategy.
2.2.3

Activation and stabilization period

Design and build of the updated Cerner EHR and the new advanced IHealth functionality took place
between 2013 and 2016. In February 2016, the updated Cerner platform was launched across the
entire Health Authority. In March 2016, the advanced functionality (CPOE, Clinical Documentation,
and Closed Loop Medication Administration) was launched at NRGH, Dufferin Place, and Oceanside.
This period of time also coincided with significant changes to the governance structure of the health
authority. Following from a 2013 strategic planning process, Island Health transitioned from a
programmatic governance structure to a geographic structure over 2015. This new model saw the
creation of leadership dyads made up of an Executive Director and an Executive Medical Director, each
with responsibility for one of four geographic areas.
Within the first few weeks after activation, physicians and other end users began to express concerns
about the IHealth functionality. In particular, users raised concerns about ‘disappearing’ orders and
the design and usability of the system. In May 2016, the Emergency Department (ED) reverted to
paper ordering for medications and the Intensive Care Unit (ICU) fully reverted to pre-IHealth paper
processes. In June 2016, in response to these concerns, the Health Authority Medical Advisory
Committee (HAMAC) undertook a review and made recommendations relating to adjusting resources,
improving trust in the system and associated processes, and working with clinicians to implement
system improvements. HAMAC is made up of medical staff and reports directly to the Board of
Directors. It is the highest level of authority in the medical staff structure at Island Health. HAMAC
advises the board and the CEO on the provision of medical care within Island Health facilities, the
monitoring of quality and effectiveness of care provided, and the availability and adequacy of medical
3
staff and other resources.
Following the HAMAC review, the Nanaimo Medical Staff Association continued to express concerns
with the system and requested that an external review take place. In response, the Minister of Health
commissioned an independent 3rd party review by Dr. Doug Cochrane, Chair of the BC Patient Safety
and Quality Council. This review was completed between July and November 2016, and resulted in 26
recommendations. Island Health accepted the recommendations and immediately began planning for
3

http://www.viha.ca/physicians/organization/medical_staff_structure.htm#HAMAC
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their implementation.
In the months following the release of the Cochrane recommendations, the Nanaimo MSA continued to
escalate concerns. In February 2017, members of the MSA passed a resolution encouraging that the
CPOE functionality should be discontinued. The MSA raised this with the Island Health leadership, and
then subsequently wrote to the Minister on Thursday, February 9th, 2017, suggesting that if they did
not receive a response prior to Tuesday, February 14th, they would take steps to stop using CPOE
unilaterally at that time.
Following this, the Ministry of Health hosted a meeting of the MOH executive, the MSA executive,
Doctors of BC, the chair of HAMAC, the Island Health CMIO, Dr. Doug Cochrane, and additional peer
experts. This meeting did not result in a resolution. Subsequently, HAMAC held an extraordinary
meeting to provide advice to the Island Health Board of Directors. The board then met with the
Minister and committed to taking steps to suspend the use of CPOE.
Subsequent to that decision, EY understands that detailed analysis took place to understand how to
safely and effectively suspend CPOE. As the issue was considered in detail, it was determined that the
interconnection of CPOE to the rest of the EHR functionality would not allow for the safe suspension of
that single component. Additionally, a number of other stakeholder groups, including the clinical nurse
educators, the nurse informaticists, and the pediatric physicians provided written expressions of
concern to the Board over the decision to suspend CPOE. In light of this, the board supported a
recommendation by local site leadership to not suspend CPOE in favour of providing additional support.
On April 21st 2017, an Internal Medicine physician sent a letter to the Geography 2 Executive Medical
Director stating that the Internal Medicine physicians would unilaterally return to paper ordering on
April 27th 2017 if Island Health did not take steps to suspend CPOE prior to that date. On April 24th,
the Island Health Chief Medical Officer sent a letter in reply indicating that reverting to paper orders
would be counter to Island Health policies and stating that a plan was in development to provide
immediate and improved supports to physicians.
Internal Medicine physicians were invited to a meeting on April 26 th to discuss what additional supports
could be provided. At this time, the MSA sent a letter to its members encouraging them to support
their colleagues in reverting to paper orders. Three Internal Medicine physicians briefly reverted to
paper orders; during this time, their paper orders were entered into the system by other physicians.
One physician was issued a 24 hour suspension. Island Health states that this suspension was in
response to several concerns.
In early May 2017, an extraordinary HAMAC meeting was called to discuss the issue of physicians
reverting to paper orders. HAMAC recommended that these activities should stop and that physicians
should be required to enter orders into the EHR and to utilize available supports as a condition for
providing services at NRGH. The Island Health board accepted these recommendations and sent a
message to all staff and physicians informing them of the HAMAC recommendation and indicating that
they did not intend to use discipline to resolve the issue.
In June 2017 the CEO of Island Health accepted a role in another organization.
In July 2017 the Island Health Board endorsed a recommended go-forward plan, termed “IHealth 2.0”.
This plan consisted of two components:
• Commitment to complete a limited rollout within what remains of the originally approved capital
envelope; and,
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•

Development of a comprehensive financing plan for the completion of the remaining scope using
funding over and beyond the original $100.3M capital budget.

In September 2017, in response to continuing concerns by the MSA, the Ministry of Health appointed
EY to conduct this review.
2.2.4

Current status of the IHealth system

The full range of the new IHealth functionality (i.e., CPOE, closed-loop medication administration, and
clinical documentation) is currently in use in the Dufferin Place residential care facility, the Oceanside
Health Centre, and most acute inpatient areas of NRGH, with two primary exceptions:
•

NRGH emergency department (ED): Shortly after activation, the ED at NRGH reverted to using
paper orders for ED outpatient medication orders. CPOE is still being used for laboratory and
medical imaging orders. For ED patients that have been admitted but have not yet been transferred
to an inpatient bed, orders relating to their care while they are being held in the ED are written on
paper. Orders relating to the care of these patients after they’re transferred from the ED to an
inpatient unit must be entered electronically; if these admitted but not yet transferred patients do
not have any electronic orders, they are held in the ED until the receiving service enters electronic
orders.

•

NRGH Intensive Care Unit (ICU): The ICU at NRGH reverted to full paper processes shortly after
activation.
Figure 1: Monthly Computer Order Entries
120,000
100,000
80,000
60,000
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Despite the widespread use of the system, ongoing concerns and challenges exist and are discussed in
further detail below.

September

40,000

20,000
Providers and clinicians have integrated
the EHR into their practice, and evidence
suggests that their usage patterns have
stabilized. Post go-live, average time
2016
2017
spent in the EHR per patient encounter
was just over 20 minutes, dropping to just over 16 minutes after four months, before stabilizing to a
current rate of between 15 and 16 minutes.

July

Excluding the ED and the ICU, the IHealth
functionality is in widespread use.
Currently more than 90,000 orders are
entered per month by ordering providers.

3. Overview of observations
The success or failure of a major transformational project such as IHealth has to be evaluated with the
understanding that change initiatives of this magnitude are always difficult. Even successful
implementations can face challenges from stakeholders, and for the physicians and clinicians in
Nanaimo, the activation of the IHealth advanced EHR functionality may have represented the most
significant change that they have or will experience during their career.
We also know from the experiences of Canadian health care systems that have implemented similar
functionality that many of the stakeholder issues that have been experienced at NRGH and elsewhere
are not unique, though issues with the organizational culture and flaws with the implementation of the
IHealth system have led to them being magnified. The implementation of an EHR requires tradeoffs
between the productivity, efficiency, and flexibility of individual clinicians and the benefits of electronic
ordering, closed loop medication, and structured electronic clinical documentation. Changing practice
dramatically shifts the accountabilities of different groups and forces a different model of
interdisciplinary working, which can result in challenges with user acceptance. For example, despite
the acknowledged benefits, 12 months after the successful activation of advanced EHR functionality at
10 hospitals in southwestern Ontario as part of the HUGO project:
•
•
•

Only 53% of nurses and 26% of providers indicated that they were moderately or highly satisfied with
the EHR
Only 31% of providers agreed that the EHR is easy to use
Only 39% of providers agreed that the EHR enhances the safety and efficiency of ordering
medications

While widespread initial satisfaction and acceptance may not be realistically possible, flaws in the
process for designing, building, and implementing IHealth have had wide-reaching impacts on the
successful adoption of the system and the ability to achieve the intended benefits.
Our key observations are organized into seven areas: progress against the Cochrane recommendations,
functionality and usability challenges, risks to patient safety, culture and governance, readiness,
benefits realization, and project finances. These observations are discussed in detail in the following
section and are summarized below:
•

Cochrane recommendations: The bulk of the immediate Cochrane recommendations have been
implemented from Island Health’s perspective, with the remaining scheduled to be completed before
the end of this year. Improvements to the system have been achieved through the implementation
of the recommendations, though some may not yet have been fully communicated to stakeholders. A
number of stakeholders reported finding the revalidation process to be particularly valuable, though
many reported that they suffered from a lack of broad physician engagement. Responses to a
number of “future looking” recommendations related to the broader rollout of the system are in the
planning stages.

•

IHealth system-related challenges: The IHealth system is functional and in widespread use across
the majority of the bed base of NRGH, Dufferin Place, and Oceanside Health Centre. Despite this,
there are ongoing opportunities to improve the usability and functionality of the system. While these
opportunities are not significantly outside the expectations for a system of this nature in the
stabilization period after activation, peer experts that we consulted suggested that it is concerning
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that many still persist after 18 months. Users have legitimate frustrations with the system, however
most of these issues are resolvable.
Risks to patient safety: Patient safety events that are related to the system have occurred. Of the
28 critical Patient Safety and Learning System (PSLS) events submitted at NRGH since March, 2016,
three have been reported as being related to the computer system. This is concerning, and could be
related to numerous factors including the hybrid systems in the ED and ICU. Additionally, the
processes for tracking, investigating, and communicating the resolution of potential safety risks and
events raised by users after activation were insufficient, leading to concerns that these risks and
events were not being taken seriously enough and that changes were not being made to address
them. Island Health has acknowledged this and has begun to put improved processes in place.
While every effort should be made to reduce risks to safe patient care, patient safety should be
considered in relative terms against the risks inherent in the previous paper system. Peer experts
consulted by EY, as well as industry research, suggests that on balance, the benefits of removing the
paper processes significantly outweigh the risks presented by an EHR. That said, our survey of
providers and staff revealed a belief among more than 50% of clinical users that the new EHR
processes are less safe than the old paper processes; Island Health should work to understand what
is driving this perception and address user concerns collaboratively.
•

Culture and governance: Challenges with the design, build, and implementation phases of the
IHealth project have led to significant issues with adoption and distrust between key stakeholder
groups, in particular physicians and Island Health leadership. Medical and organizational governance
was in a state of flux due to the simultaneous move towards a geographic model, and key processes
related to the safety and oversight of the system were not in place when IHealth was activated.
Island Health was perceived to have a “win at all costs” approach to the implementation, measuring
success by progress in implementation rather than the quality of the solution or the acceptance of
users. This, coupled with a poorly executed implementation, caused users to react strongly against
the system. At the same time, users have become entrenched in their positions and productive
dialog has become difficult. Interviewees suggested that weak medical leadership and governance
processes may have also allowed some inappropriate behavior to escalate. Many staff and physicians
in Nanaimo appear to be stuck between these two extremes, unable to move on with an already
difficult transition.

•

Readiness: Local NRGH stakeholders were not sufficiently engaged, consulted, or trained to use the
system, and the local site at NRGH was in a poor state of readiness from a people and process
perspective when the system was activated. There was insufficient training and key supports were
not in place or extensive enough at activation. Existing challenges with the culture at NRGH also
made this site a poor choice for the first activation.

•

Benefits realization: Value from EHR systems can be difficult to assess. Health organizations are in
the early stages of shifting from paper to electronic processes and often do not have the baseline
quality or efficiency data from which to measure benefits. At this stage, at Island Health, only a
small number of the specific benefits have been measurably realized, and Island Health has yet to
begin regularly measuring and reporting on the identified metrics. Peer experts noted that the
stabilization period can impact benefits realization, however 18 months is a very prolonged
stabilization period. Comparison with peer organizations suggests that the site-level benefits
envisioned by Island Health are achievable, and that the Cerner Millennium solution is capable of
delivering them in the Canadian context.
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•

Project finances: IHealth will not be able to complete the full project scope within its initial $100.3M
capital budget envelope. Additionally, that $100.3M envelope is not fully funded, there is a shortfall
of approximately $20M, which the health authority has indicated it is closing by reducing its working
capital and delaying other IMIT projects. Despite this shortfall, the Island Health Board has approved
a plan to continue activations in the North Island within what remains of the budget and to
concurrently develop a financial plan to complete the remaining IHealth scope beyond what’s
achievable within the $100.3M capital envelope.
Island Health forecasts that they will require an additional $18.9M in capital funds and $35.2M in
operating funds beyond the initial approved budgets to complete the full project. These forecasts
are based on the assumption that spending during the initial activation for items such as change
management and training were sufficient, which we do not consider to be an appropriate assumption
based on the challenges that have been experienced. Given that, we suggest that the revised Island
Health forecast may not be insufficient to complete the full scope.

Table 3: Summary of project finances as provided by Island Health
IHealth 2.0, phase 1
(spend remaining capital budget,
complete geography 1)

Initial activation

Original
approved
budget
(for full scope)
Capital

Actual
spending to
date

Forecasted
additional
spending
(partial scope)

Forecasted
total spending
(partial scope)

Forecasted
additional
spending
(remaining scope)

$83.7M

$16.6M

$100.3M

$18.9M

Total forecasted
Forecasted
spending
variance
(remaining beyond original
scope)
budget
-$18.9M

$100.3M
(approx. $80.3
funded)

Operating
Total

IHealth 2.0, phase 2
(Secure additional funding to complete
original island-wide scope)

$119.0M

(-$38.9M incl. $20M
funding gap in
original envelope)

$73.2M

$33.6M

$24.1M

$57.7M

$50.7M

$108.4M

-$35.2M

$173.5M

$117.3M

$40.7M

$158.0M

$69.6M

$227.4M

-$54.1M

3.1. What’s working well
Given the nature of this type of review, the content tends to focus on what’s not working. It is
important to acknowledge, however, that there are positive elements of the program and the system
that have been achieved. The following describes some of the strengths of the IHealth program:
•

The system is in place, functional (if cumbersome), and built on a technical foundation that has
been in place for many years. While there are and will continue to be opportunities to improve the
usability, stability, and functionality of the system, it is in a working state across the majority of the
bed base at the activated sites. More than 90,000 orders are placed per month and most staff have
integrated the system into their daily workflow despite the ongoing challenges. The Cerner
Millennium foundation is in place as a single instance across the entire island and the basic
functionality is working well.

•

The IHealth project team is made up of dedicated, professional, and skilled staff. All of the IHealth
team members we interacted with were passionate about their work and had clearly built up
significant experience and expertise of the system. While some members of the team have moved
on, institutional knowledge has been built.

14
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•

The IHealth team has been steadily making improvements to the system, both in response to the
Cochrane report and as part of the normal stabilization process. Since the activation period, the
IHealth team’s incident tracking system indicates that they have addressed more than 8,700
reported technology support incidents, including 112 deemed to be “critical”. Many changes were
also made as part of the revalidation process, and the IHealth team has built a process for tracking
issues raised by physicians, peer experts, working groups, and others, as well as the actions taken to
address those issues.

•

The organization has learned important lessons from the implementation and built new processes
and tools to support users of the system. Should IHealth continue to be activated elsewhere, new
sites will be able to benefit from these lessons. While significant challenges remain, Island Health
has a base to build from, in terms of technology, people, and processes. The organization is not
starting from scratch.

That said, repairing damaged relationships and rebuilding trust will take time and effort. Lessons
learned must lead to meaningful improvement, including changes in approach that more effectively
support listening and learning from those at the front lines.

15
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4. Detailed observations
This section outlines our observations for Island Health across the following areas:
Progress against the recommendations in the Cochrane Report
IHealth functionality, usability, and stability challenges
Risks to patient safety
Cultural and governance challenges
Readiness
Benefits realization
Project finances
Throughout this section, we consider and discuss challenges with IHealth as it stands today in its
current state.

4.1. Progress against Cochrane recommendations
EY was asked to consider the progress against the recommendations in the Cochrane report and
provide our observations. This section provides our observations, as well as points of evidence and
context supporting them.
Progress against Cochrane recommendations: Observations
Summary of key observations:

4.1.1

The progress that IHealth has made against these recommendations has resulted in
meaningful improvements to the functionality and usability of the system.

•

Some stakeholders may not be aligned or fully satisfied with the completion of some
recommendations, however evidence suggests that Island Health and the IHealth team have
worked to implement the recommendations.
The majority of the near-term Cochrane review recommendations are reported as complete
and the remaining are scheduled to be completed by year end.

•

12 of 20 near-term recommendations are considered complete by Island Health. A summary
table outlining the reported status of each recommendation can be found in Appendix A.

•

The majority of the outstanding items are targeted for completion before December 2017;
several future oriented recommendations are dependent on decisions to continue the rollout of
IHealth.

•

Some elements of the future-oriented recommendations can be progressed further now and
should be incorporated as appropriate into future plans.

•

A number of the items completed or in progress are similar to issues that continue to be raised
as critical gaps by some stakeholders, which highlights the uneven perception of progress
across different stakeholders.

4.1.2
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•

Some of the activities, such as re-validation, have been reported to be effective in gaining
understanding of how the system works and what needs to be fixed. These should continue
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until they’re complete and similar sessions could be valuable to solve remaining challenges or to
support future activations.
•

The functional revalidation recommendation involved having both NRGH medical staff and
Island Health join in a process to revalidate the order entry and clinical documentation
capabilities and workflows.

•

In response to this recommendation, a Revalidation Oversight Committee was established and
work teams for each specialty area were set up to assess the current EHR toolset and identify
priorities for change and improvement. Physicians and staff from NRGH, Dufferin, and
Oceanside Health Centre were invited to participate in the revalidation work teams through an
invitation for expressions of interest.

•

Feedback regarding the revalidation sessions has been positive and they are generally thought
to have helped in addressing many technical and workflow issues.

•

However, although IHealth has noted that each session has involved 20-30 participants, the
level of engagement from NRGH physician providers has varied depending on the program. As
providers are essential users of the ordering system, this lack of engagement could serve to be
a continuing challenge faced by IHealth in their efforts to address priorities for change and
improvement.

4.1.3

Stakeholders are not yet fully aware or accepting of some of the solutions put in place by the
IHealth team to meet the Cochrane recommendations.

•

Many stakeholders were unsure of the extent to which the recommendations had been fully
implemented. Island Health has been communicating updates to staff, but indicated that they
have been trying to find the right balance between communicating progress and overwhelming
people with information about IHealth changes.

•

The EHR quality council, which is responsible for overseeing implementation of the
recommendations, is developing communication material to be sent out in December or
January, after the near-term recommendations have been completed, summarizing the
progress and changes.

•

The results of EY’s survey were split in terms of whether users feel that improvements to the
system have been made.

Figure 2: I have seen meaningful updates and improvements to the EHR over the previous 18 months...
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4.1.4
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The completion of the Cochrane recommendations will result in meaningful improvements to
the system, however on their own they will not solve some of the governance and cultural
issues identified in this review as related to IHealth.

•

In parallel with the completion of the near-term recommendations, Island Health leadership
should continue to focus on addressing the cultural and governance issues identified below.

•

At the same time, the IHealth project team can continue to make improvements to the system
and address technical issues that have arisen since the Cochrane review was completed.
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4.2. IHealth functionality, usability, and stability challenges
This section considers outstanding technical and usability challenges with the IHealth system as it
stands today. It is organized around two sets of challenges:
Issues submitted by the Nanaimo Medical Staff Association (MSA) and considered by them to
be critical to a functioning system
Productivity and usability issues that emerged from interviews
Specific issues submitted by the Medical Staff Association: Observations
Physicians and clinicians have identified a number of usability and functionality concerns. The MSA
provided the EY reviewers with two documents outlining what they considered to be the most critical
issues that have been identified over the previous 18 months:
•

A list of critical issues sent to MSA members by the MSA president on February 4th, 2017

•

A list of critical issues provided to the Minister of Health on August 16th, 2017

The MSA indicated that these documents represented their position on the issues that must be resolved
for IHealth to meet functional needs.
To assess these issues, we:
•

Submitted them to Island Health for their response and input;

•

Submitted issues and Island Health’s responses to those issues to the panel of independent experts
that EY assembled to support this review; and,

•

Considered the issues, Island Health’s responses, and the panel input to understand if Island Health
demonstrated an effort to consider the issues, engage with stakeholders, and implement changes
where appropriate.

The issues submitted by the MSA, as well as Island Health’s responses to a consolidated list of issues
based on those two documents can be found in Appendix B.
Summary of key observations:
•

While many of the MSA issues are concerning, they are not inconsistent with issues
experienced by peer organizations after similar activations.

•

Island Health has acknowledged the issues and is working to address many. Despite this,
some issues remain to be resolved and many users are still expressing dissatisfaction.

•

Peer experts considered these issues to be resolvable, though were concerned that some of
these issues persisted after 18 months.

4.2.1

MSA issues are generally consistent with issues faced during activations at peer hospitals.

•

Island Health has responded to or implemented changes to address a number of these issues,
though some are still outstanding.

•

A number of these issues were also considered in the HAMAC review in June 2016. The section
of the HAMAC report relating to these issues can be found in Appendix B.

19
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•

The issues are solvable, however the panel was concerned that some of these issues were still
active 18 months after activation.

4.2.2

More appropriate engagement, testing, and acceptance processes may have allowed for
some of these issues to be dealt with prior to activation or more quickly afterwards.

•

The peer expert panel was somewhat concerned that some of the issues raised, such as dose
range checking and duplicate orders weren’t dealt with prior to activation.

4.2.3

Leveraging the experience of peer organizations may have allowed Island health to avoid or
more quickly resolve some of the challenges.

•

During interviews with clinical experts as well as the peer expert panel discussion, it was noted
that there were several areas where Island Health could have benefited from resources that had
been offered by peer organizations.

•

Dr. Jeremy Theal’s September 2017 report includes a number of areas where Island Health
could leverage experiences and configurations from North York General Hospital to address
usability issues.

Productivity and usability: Observations
In addition to the specific issues above, reduced productivity and frustrations with the usability of the
system were consistent themes throughout our review.
Summary of key observations:

4.2.4
•
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•

Users report being less productive than prior to the IHealth activation. Contrary to peer
experiences, initial productivity reductions have yet to significantly recover.

•

Opportunities to improve the usability of the system continue to exist, including some that
could have been avoided had Island Health more effectively leveraged experiences and
resources of their Canadian peers.
End users, and physicians in particular, report being less productive now than they were in
the previous paper system.
In the survey conducted by EY the overwhelming majority report being less productive than in
the previous system.
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Figure 3: Overall, would you say that the EHR...

•

It should be noted that this is not unexpected in the short term. CPOE increases the effort
required for physicians to complete orders, as they are no longer able to freely write open text
on paper.

4.2.5

Contrary to peer experiences, users feel that productivity is still meaningfully reduced after
18 months, which is indicative of ongoing issues.

•

Members of the clinical panel suggested that after an initial reduction in productivity, users in
their organizations reported regaining much of their previous productivity after a stabilization
and learning period of several months.

•

Island Health users reported that their ability to use the EHR has improved, but that they are
still significantly less productive than before.

Figure 4: My ability to use the EHR has improved over the previous 18 months…

•

Reduced productivity has two related impacts that need to be considered:
• In order to see the same number of patients, either existing providers and clinicians need
to work longer hours or additional providers and clinicians need to be added to increase
capacity.
•

21

Physicians who are paid primarily on a fee-for-service basis will either see reduced income
or increased workload for the same income.
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4.2.6

•

For example, we heard several anecdotes of nurses printing and scanning multiple medication
labels prior to preparing the medication dose to reduce the time required to administer
medication within the closed loop process.

•

It will be important to continue to adapt the system to improve how useable it is to ultimately
achieve its intended benefits. Additional and ongoing support, training, and overall usage
improvement initiatives may be needed.

4.2.7

Comparisons by clinical experts with other similar Cerner systems indicate that opportunities
to reduce the complexity and improve the usability of IHealth continue to exist and are
achievable.

•

Even to the extent that users recognize the benefits of the system, most users interviewed
reported finding the Cerner system complex to use.

•

The existence of unnecessary complexity in the IHealth system was also a key finding in a recent
review by Dr. Jeremy Theal, CMIO of North York General Hospital, another Cerner HIMSS stage
6 organization. Issues like this can be frustrating to users and impact their trust in the system.

4.2.8

22

Many end users describe using work-arounds to document within the system and/or use
customized order sets to make the system fit their day to day work flow, potentially
mitigating the realization of the full benefits of the system.

Elements of the system configuration were modified after activation to reflect the NRGH
context, rather than adapting clinical practices at NRGH to reflect the standardized
configuration, which may restrict and complicate future builds.

•

Changes were made in response to specific user concerns. Interviews and peer comparisons
suggest that leading practice is to standardize corporately, only configuring locally where
necessary.

•

For example, functionality was enabled allowing providers to modify and save their own versions
of the corporate order sets. These saved versions are overwritten when system updates are
made, leading to further frustration. Peer experts also suggested that this functionality
increases complexity and effort required to manage order sets and is counter to leading
practice.

•

Future activations will have to either conform to the system as configured for NRGH or the
system will have to undergo additional local configuration for each activation.
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4.3. Risks to patient safety
In the 18 months post-activation, concerns over the risks to patient safety presented by the IHealth
system have been a common theme. This section considers specific reported patient safety incidents,
the process for investigating safety concerns, as well as general perceptions of patient safety risks
presented by the IHealth system.
Risks to patient safety: Observations
Summary of key observations:

4.3.1

•

Of the 28 critical PSLS events submitted at NRGH since March, 2016, 3 have been reported
as being related to the computer system.

•

There is a perception among the majority of clinicians that the system is less safe than the
previous paper system; Island Health should work collaboratively with staff to identify the root
cause of this perception.

•

Island Health’s lack of an effective and efficient process for investigating safety concerns and
reporting the resolution back to end users during the period after activation may have also
contributed to this perception.
4

Since activation, patient safety incidents related to the IHealth system have occurred .

•

Of the 28 critical PSLS events submitted at NRGH since March, 2016, 3 have been reported as
being related to the computer system by the submitters.

•

As with any critical events, these should be comprehensively investigated by an independent
investigator and any changes immediately implemented. These investigations are occurring,
but there should also be a formal and timely process for reporting back to users at the
completion of the investigation.

•

More than 1,000 other (PSLS level 0-3) computer-related patient safety incidents were also
reported.

•

Members of the expert panel noted that reported safety events are not unexpected and align
with experiences in their organizations. In their experience, the improvements in safety relative
to the paper system far outweighed any new safety risk that were introduced.

•

The charts on the following page represent safety events that have been identified as related to
the computer system. We have not assessed the substance of these reports and cannot
comment on whether they can be correctly attributed to the system.

4

The Patient Safety Learning System (PSLS) is a provincial system for providers and clinicians to report patient
safety events in order to identify problems and learning opportunities. Reported PSLS events are assessed against
five categories of harm. Level 4 and 5 are considered “critical events”. PSLS reporting is voluntary, and
accordingly the number of PSLS events that are reported can vary depending on a number of factors, including the
specific reporting culture of the organization.
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Figure 5: Total reported PSLS events since activation

Figure 6: Critical PSLS events reported since activation
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4.3.2

At activation, Island Health and IHealth lacked appropriate processes for tracking, reviewing,
and communicating the resolutions of system-related PSLS incidents.

•

It is essential that a transparent, impartial, and effective process be in place to arbitrate known
safety concerns as they arise. Concerns that known risks to patient safety exist cannot be
allowed to persist without resolution or mitigation. While some elements of this were in place,
the processes for resolving PSLS reports and communicating the resolutions of those reports
back to the original reporter were initially poor.

•

This undermined physicians’ and clinicians’ confidence in the safety of the system and allowed
perceptions that the system was dangerous to persist. Issues were allowed to “hang out there”.

•

Interviews, the Cochrane report, and the clinical panel all confirmed that a process for dealing
with safety issues needs to be in place.

4.3.3

The hybrid paper and electronic systems in place in the ED and the ICU have been
acknowledged in interviews, discussions with the clinical expert panel, and previous reviews,
as an ongoing source of risk to safe patient care.

•

In response to challenges identified by physicians after activation, these areas of the hospital
reverted to paper-based processes. In the ED, medications orders have reverted to paper, while
the remaining IHealth functionality is in use. The ICU has reverted completely to paper and
does not use any of the advanced EHR functionality.

•

In addition to the loss of key benefits such as clinical decision support and medication
monitoring, past reviews and commentary from peer experts indicated that significant risks are
presented at the time of transfer out of the ICU and the ED. Because medication orders are not
completed electronically in these areas, it is possible that patients can be admitted or
transferred to an inpatient unit without an accurate record in the system of the medications that
have been ordered and administered. Manual and mixed electronic/paper processes are in place
to manage these transitions of care.

•

It is important to note that simply deciding that these areas must move to the EHR is not viable.
Careful considerations of challenges in the work-flow, usability of the system, training and
support as well as thoughtful and collaborative discussions are required to come to a medically
satisfactory solution.

•

Peer organizations noted that they have also operated in similar hybrid ED systems and that
with effort to make process and system design changes, mitigating solutions can be found.

•

The clinical panel, previous reviews, as well as stakeholders interviewed did suggest that the
NRGH ED has some unique process and work-flow complexities (e.g. admissions to hospital and
medication management) that could complicate a move away from a hybrid system.

4.3.4
•
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Stakeholders continue to perceive the system as unsafe.
In the user survey, the majority of physicians and nurses felt that the system was less safe than
the previous paper system, indicating that significantly more work at the site is required to
listen to, understand and address staff concerns in the context of improving processes and the
system.
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Figure 7: Overall, would you say that the EHR...

Figure 8: If your workplace returned to pre-IHealth, paper-based processes, would overall patient care be
improved?
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•

Members of the clinical panel noted that they also experienced perceptions among providers
and staff that the system did not enhance safety and productivity during their activations. The
survey results at NRGH are particularly concerning however, as they indicate that a majority of
clinical staff believe that the system actually reduces overall safety.

•

Members of the clinical panel were surprised to see that perceptions at NRGH were still so
strongly held after 18 months and that such a significant proportion of nurses also felt this way.
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4.4. Culture and governance
While the functional and safety challenges identified above need to be considered, the issues related to
the IHealth program will not be solved unless critical issues with organizational culture and governance
at both the IHealth and Health Authority level are addressed. In many ways, the deep cultural issues at
Island Health and NRGH have hindered the ability to address the concerns related to IHealth.
Culture and governance: Observations
Culture
Summary of key observations:

4.4.1

•

Flaws in the design, build, and implementation phases of the IHealth project have led to
challenges with adoption and distrust and entrenchment between stakeholder groups.

•

Island Health’s perceived “win at all costs” approach to a poorly executed implementation
caused users to react strongly against the system. At the same time, many users have
become entrenched in their positions and productive dialog has become difficult.

•

Medical and organizational governance at the time of activation was ineffective and in a state
of flux, and key processes related to the safety and oversight of the system were not
sufficiently established prior to activation.

•

There were not sufficient linkages between the project team and clinical program leaders, as
well as between the project and local stakeholders in Nanaimo.

•

The governance structures in place at Island Health did not fully address concerns raised by
the MSA, leading them to bypass formal governance processes and bodies including the Board
and HAMAC.
It is perceived by many stakeholders that Island Health leadership executed the
implementation with a “win at all costs” approach.

•

Stakeholders consistently reported that Island Health leadership was determined to declare
successes that were not evident to users on the ground and that there was a pervasive attitude
that physicians who raised objections were unnecessarily resistant.

•

Stakeholders believed that Island Health was focused on forging ahead when moving slowly may
have been more prudent.

•

Stakeholders consistently felt that their feedback was not taken seriously enough by leadership.

4.4.2

Stakeholders are deeply polarized, entrenched, and dissatisfied with current state of IHealth

•

There is a significant group of providers and other users that actively oppose the continuation
of the system.

•

However, this opposition is not limited to this group of users. Interviews and the survey suggest
that a broad cross section of clinical end users are dissatisfied.

4.4.3
•
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Many stakeholders noted that elements of this polarization existed prior to IHealth and that
some of the conflict may reflect issues beyond the scope of the EHR.
A number of people noted that NRGH has long had a contentious relationship with Island Health
administration.
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•

4.4.4

Pre-existing conflicts over service delivery models, funding allocations, autonomy, as well as
previous challenges with implementing change at NRGH may have exacerbated the challenges
arising from the IHealth activation.
Lack of positive progress and adequate support has caused many physicians to disengage
from the IHealth improvement process.

•

Stakeholders cited poor responsiveness to issues, demands on their time that they found to be
unproductive (e.g., the early training sessions), and the general climate of conflict in the
hospital as reasons to disengage.

4.4.5

Multiple reviews and studies coupled with reinforcement of the possibility of going back to
paper or removing functionality have made it difficult for the organization to move forward,
contributing to change fatigue, poor morale, and negativity about working in NRGH.

•

Members of the IHealth project delivery team have expressed frustration that changing
priorities has diverted resources and reduced the flexibility to make meaningful improvements
to the IHealth system as well as move forward with the rollout to other parts of the island.

•

IHealth project leaders reported that this frustration, coupled with the culture of conflict, has
led to a loss of experienced team members.

•

Many resources have also been diverted to the opening of two new hospitals on the north island.
Island Health needs to be prepared to sustain and continuously improve the system in order to
provide high-quality care and achieve the intended benefits.

4.4.6
•

There is a broad lack of confidence in the ability of providers, clinicians, administrators,
managers, and leadership to deliver an effective solution.
Less than 50% of staff surveyed agreed that it would be possible to work collaboratively to make
IHealth a success. Only 30% of physicians and 40% of nurses agreed.

Figure 9: I believe it is possible for providers, clinicians, administrators, managers, and leadership to work
collaboratively to make IHealth a success at my workplace…

•
Governance
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4.4.7

At the time that the IHealth project was underway, key Health Authority medical and clinical
governance functions, roles and structures were missing, unfilled, or ineffective.

•

Island Health was moving from a programmatic governance model to a regional governance
model concurrently with the build and execution of IHealth. Key medical leadership positions
were vacant or were newly filled.

•

Stakeholders reported that HAMAC was not appropriately involved in key clinical decisions at
the time and in some cases was not playing a strong enough advisory role.

•

A new quality council governance and decision-making structure has recently been put in place.
This structure is still relatively new and will take time to stabilize. The structure does include a
specific EHR quality council.

•

The EHR quality council was tasked with overseeing implementation of the Cochrane
recommendations and has been meeting bi-weekly to do so, as well as to provide governance
over other EHR-related issues. Island Health reports that there has been good engagement
from members, including NRGH physicians and that the structure appears to be working.

4.4.8

The IHealth project leadership team was not physician led, nor did it have formal and regular
linkages to clinical leadership.

•

While there was clinical representation within work-streams, these physicians were not
accountable for championing and owning development of the new clinical practices on behalf of
their peers and leaders of clinical programs.

•

Most implementations at peer organizations were physician-led and the expert clinical panel
indicated that this was a key element of success. For example, for the upcoming clinical
documentation implementations in the HUGO project hospitals, project teams are being
structured such that the executive sponsors for each individual hospital project will be the chair
of the hospital Medical Advisory Committee and the Chief Nurse.

4.4.9

The IHealth project team did not have sufficient representation by or consultation with local
NRGH users and stakeholders.

•

Local physicians at NRGH were not sufficiently engaged in the development of order sets and
other key decisions related to the system build, with the result being that on day one, physicians
were expected to use order sets they had little to no experience with.

•

Clinicians from across the island were involved in design sessions, but final design and build
decisions were made in Victoria without appropriate engagement with NRGH end users to
understand the impact to workflows.

4.4.10 Some Island Health executive leaders were unaware of some key aspects of the IHealth
project and were not appropriately included in the resolution of critical issues.
•
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Through interviews, EY was advised that some key leaders were unaware of key aspects of the
program, were not included in the resolution of critical issues, and were generally disconnected.
For example, it was reported to us that concerns raised by a group of physicians to regional
leadership immediately prior to activation were not escalated and that the executive was
reporting to HAMAC that the site was ready to activate.

Ministry of Health – IHealth Program Review

•

Some leaders we interviewed were unaware of how broad the opposition is and several
stakeholders commented that Island Health leadership consistently overestimated the level of
readiness and support at NRGH.

4.4.11 The Island Health Board may not have appropriately considered the current state of the
IHealth program before approving moving forward to additional sites.
•

Recently the board approved the IHealth 2.0 rollout plan, despite the fact that there is currently
not enough funding and IHealth is still in a stabilization state in Nanaimo with a number of
pending reviews and ongoing public concerns.

•

The board approved the “big bang” implementation, in which sites activate all three pieces of
advanced functionality concurrently, without considering or requesting a slower, phased option
that would see sites activate functionality in stages.

4.4.12 The MSA had strong concerns and became increasingly involved. The governance structures
in place at Island Health did not consistently address these concerns.
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•

Disagreement or challenges raised by the MSA were not fully addressed through some form of
formal governance structure or processes, and as a result the MSA raised issues outside of the
traditional governance structures directly to the Ministry and Minister.

•

The MSA is an advocacy organization for physicians practicing at NRGH. While they should not
assume a formal governance role in the medical affairs of the hospital, they should have
avenues to raise issues, provide support, or challenge key initiatives. It appears that medical
governance structures didn’t provide that.

•

The lack of effectiveness of board, HAMAC, and local medical governance processes may have
contributed to the MSA becoming the vehicle to fill some of the void.
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4.5. Readiness
While our review is focused on understanding the IHealth program as it stands today, a number of the
challenges we identify are a result of the approach that Island Health used to implement the system.
As such, we have included these observations in our review in order to provide additional context.
Additionally, issues related to the readiness to activate IHealth will be key considerations for how Island
Health should move forward.
Readiness: Observations
Summary of key observations:

4.5.1

•

The IHealth system was activated despite NRGH being unprepared.

•

Users had not had sufficient training and were not able to use the system effectively.

•

The “big bang” approach of launching all functionality at once, coupled with insufficient on
the ground support, resulted in an overwhelming and unmanageable level of change.
The system was activated despite being in a poor state of readiness.

•

Users had not been appropriately trained, key components (for example, electronic order sets)
were not fully tested and validated, support resources were insufficient, and expectations were
set too high with end users and executives.

•

That the system was able to launch was in large part due to the commendable effort of the staff
and providers on the ground at activation and occurred despite the poor state of readiness.

4.5.2

It appears there was minimal effort to document and align clinical practices and limited
understanding of some of the nuances in the care delivery model at the site prior to
activation.

•

The implementation of an EHR represents significant change to clinical practices. End users
consistently reported that there was limited effort prior to activation to understand the existing
variation in clinical practice and to standardize and align the paper practices to the incoming
electronic workflows.

•

The end result was that the system “forced” significant changes to clinical practices on day one.

4.5.3

The “big bang” approach resulted in too much change at once in an organization that was not
prepared.

•

The organization activated three pieces of advanced functionality at the same time, each of
which significantly changed clinical practice and workflows (CPOE, closed loop medication
management, and clinical documentation). Doing so impacted the ability to conduct appropriate
design, testing, and training.

•

Canadian peer organizations consulted advise against implementing this functionality all at the
same across an acute care site. The Protti report commissioned by Island Health noted that
“the fallout from big bang approaches can be severe and traumatic”.

•

Peer organizations frequently phased implementation of functionality, starting with CPOE and
closed loop medication, before later moving to clinical documentation.
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•

Some Island Health executives have conceded that a slower approach may be more appropriate,
while the project team appears to still be planning more aggressive site-wide activations in
acute care facilities.

•

The board has approved continuation of all three functionalities in Geography 1. The current
implementation approach would still see sites activate all three functionalities at once, and the
board was not presented with alternative options containing phased approaches.

•

Many stakeholders, end users, and leadership suggested that existing cultural challenges at
NRGH made it a poor choice for piloting a significant change initiative.

4.5.4
•

Physicians were offered 8 hours of training using a “play domain” (a training version of the
IHealth system) that contained significant differences from the actual system at activation.

•

Physicians were not required to attend training, nor were they initially compensated for doing
so, and accordingly many did not. Peer organization reported having mandatory training for
providers and stressed the importance of providing flexible times and options for training.

•

It was also reported that some physicians had heard that the training wasn’t useful, so did not
feel it would be an effective use of time. The result was that on day 1, many physicians were
not capable of using a system that completely changed the way that clinical practice is carried
out.

4.5.5
•
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There was insufficient and ineffective training, in particular for physicians.

Interviews suggested that Island health did not have the correct mix of staff with experience
launching Cerner or other major change that had such significant impact in a clinical setting.
This led to some stakeholders feeling that they were unable to get useful or accurate advice or
support, particularly in the immediate period after the activation.
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4.6. Benefits realization
This section discusses the extent to which IHealth has or can deliver the intended benefits. A
discussion of the general benefits of advanced EHRs can be found in Appendix C.
Benefits: Observations
Summary of key observations:

4.6.1

•

The benefits case for the advanced functionality as outlined by Island Health is in line with the
benefits case at peer hospitals.

•

Only a small number of the specific benefits have been measurably realized, and Island Health
has yet to begin regularly measuring and reporting on the identified metrics.

•

Comparison with peer organizations suggests that the site-level benefits envisioned by Island
Health are achievable, and that the Cerner Millennium solution is capable of delivering them in
the Canadian context.
The high-level benefits case for IHealth is in line with Canadian and global trends.

•

In reports to the board, Island Health stated its intention with IHealth as being to move to a
more coordinated care model, integrated across the continuum, as well as to enable greater
population-health efforts.

•

The high-level business case for IHealth was built on several drivers:
•
•
•

Reducing medication errors and adverse drug events
Eliminating the information gaps and reducing safety risks presented by hybrid
electronic/paper system in place at Royal Jubilee Hospital
Use evidence to improve outcomes, quality, and safety and support an integrated care
model

•

A review in 2012 of Island Health’s EHR strategy by industry expert Dr. Dennis Protti found that
the desired outcomes of the strategy were in line with industry trends and expectations, and
that the selection of the Cerner product was reasonable. The desired benefits of the IHealth
program are also in line with EHR strategies of peer organizations.

4.6.2

The IHealth project documentation identifies 15 specific benefits across five categories with
55 associated process and outcome measures.

•

These benefits were grouped into five categories:
•
•
•
•
•

•
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Category 1: Clinical Quality and Safety
Category 2: Patient Driven Care
Category 3: Provider-Supportive Care
Category 4: Health System Efficiency and Sustainability
Category 5: Population Health

A detailed list of specific benefits and associated outcome metrics can be found in appendix K.
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4.6.3
•

While most identified benefits have not yet been measured, turnaround time for labs, medical
imaging, and pharmacy have been considerably reduced. A significant factor in the pre-IHealth
turnaround time for medication, lab, and medical imaging orders is the time between when the
order is written and when the order is processed by the unit clerk, faxed to the relevant
department, and entered into the relevant information system by a technologist. Post IHealth
activation, that time is completely eliminated as orders are processed as soon as they are
entered by the provider.

•

Prior to activation, Island Health reviewed 93 charts to measure the time savings resulting from
removing these manual steps. The median times were:
• Lab – Blood Test: 1 hour, 52 minutes
• Medication – Antibiotics: 55 minutes
• Medication – Non-antibiotics: 1 hour, 26 minutes
• Imaging – X-Ray: 1 hour, 42 minutes

•

While “alert fatigue” due to CPOE medication warnings should be considered and addressed,
alerts do result in changes to orders. As of June 30, 2017, 27% of drug allergy alerts and 17%
of drug interaction alerts resulted in an order not being placed.

•

The quality and quantity of information flowing from the EHR to other providers across the
continuum has improved.

4.6.4
•

4.6.5

34

At this stage, only a small number of the specific benefits have been measurably realized.

Users reported appreciating some less tangible benefits.
While they are not part of the specific benefits case and are less measurable, many users
appreciated being able to remotely submit orders and access patient information, the improved
legibility of clinical documentation, and the improved integration of different sources of data.
Measurement, management, ownership and reporting on benefits is largely yet to begin.

•

Project documentation suggests that 24 of the 55 identified measures were considered in-scope
for the initial activation in Nanaimo. These indicators are related to:
• Elimination of adverse drug events
• Prevention of sepsis, pressure ulcers, and hospital-acquired infections
• Improve capacity to deliver standard and protocol-aligned care associated with better
health-related outcomes
• Improved timeliness of care through reduced turnaround times and reduced time spent
documenting vital signs through:
• Decreased duplication of diagnostic interventions
• Improve timeliness of care due to more efficient data processing and access to better
information
• Improve stable community placement of high need, high risk mental health and
addictions clients

•

Project resources assigned with building reports and measuring benefits metrics were diverted
after activation to reporting on system use and adoption metrics in support of stabilization
efforts.

•

Island Health has not begun to measure or regularly report on the benefits metrics, and there
are currently no resources assigned or clear plans to reinstate benefits realization processes.
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4.6.6
•

4.6.7

The long period of uncertainty may have impacted benefits realization, and some of
associated metrics are dependent on activation in multiple sites.
The clinical panel noted that it is not uncommon to not see benefits until after the stabilization
period, but also noted that 18 months is a longer stabilization period than would be expected.
Peer organizations in Canada and the United States have realized the site-level benefits
anticipated at Island Health.

•

Numerous stakeholders suggested that Cerner is “a US billing system” that is not appropriate
for use in Canadian clinical settings. New functionality has been implemented in several
Canadian systems as well as many other jurisdictions outside the US who have achieved benefits
against an agreed upon set of clinical measures.

•

Peer hospitals in Canada have achieved benefits using this system. The table below outlines the
high-level benefits that peer organizations report as having achieved using the Cerner
Millennium platform.

•

Members of the clinical panel recognize many of the inherent challenges with using the Cerner
system yet defended it as a leading EHR tool that has produced significant benefits and
improvement in clinical practice.

•

It is accepted by leading industry experts and analysts that Cerner is one of only two leaders in
the EHR market.

Table 4: Summary of selected benefits realized by peer Canadian Cerner-based organizations
Peer Organization

Benefits Achieved

London Health Sciences
Centre (HUGO)

•
•
•
•
•
•
•
•
•
•

Improved access through decreased turn-around time
Improved outcomes through standardized evidence-based care
Improved compliance with medication reconciliation
Improved antibiotic therapy
Reduced Hospital Standard Mortality Ratio (HSMR)
Improved trending and reporting of quality indicators
Improved communication
Reduction in duplicate orders
Met accreditation standards
Decreases medication errors

Michael Garron Hospital
(Toronto East General
Hospital)

•

Average of 130,000 orders are entered monthly and 65% of these
orders are now entered directly by physicians into CPOE
13% increase in patients receiving VTE prophylaxis as a result of
standardized orders
Pharmacy medication delivery turnaround time decreased 60% overall
Adverse and severe medication events decreased 25%
Wrong patient, omission and transcription errors significantly reduced
Verbal and telephone orders (combined) reduced from 12.5% to 3.0%

•
•
•
•
•
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Peer Organization
North York General
Hospital

Benefits Achieved

•
•

•
•
•
•
•
•
•
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Improvement in medication turnaround time (83% decrease in
average turnaround time for antibiotics)
Prevention of over 2300 medication administration mismatches with
over 1500 patients due to closed loop medication administration
system.
Decrease in HSMR.
100% clinical adoption achieved
Order set usage for patient admission to hospital increased from 37%
(using paper) to over 97% (using CPOE)
Medication reconciliation improved from an average of 8% to 80%
Appropriate prophylaxis against VTE increased from 50% to over 96%
of inpatients
Mortality from pneumonia and COPD exacerbation was reduced by
45% using CPOE vs. paper orders.
Mortality from pneumonia and COPD exacerbation reduced by 56% in
patients admitted using CPOE with a correctly-matched evidencebased order set.
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4.7. Project finances
This section outlines the current state of the IHealth system and implementation against its originally
intended scope and budget. It also includes the forecasted costs associated with completing the
remaining scope, broken down by what can still be completed within the originally approved capital
envelope, as well as the estimated costs beyond that originally approved envelope required to achieve
full scope as originally intended. This section does not provide an in-depth technical evaluation of the
completeness of the solution against the reported numbers, rather it accepts that the reported
progress towards project completion and the spending to-date as reported by Island Health as
accurate. The information within this section was provided by the Island Health IHealth project controls
team. Project status, financial forecasts, and assumptions were gathered via document review and
stakeholder interviews.
Overview of project finances
A document provided on October 24, 2017, indicated that $83.7M in capital and $33.6M in operational
funds has been spent against approved total budget envelopes of $100.3M in capital and $73.2 in
operating. Island Health will not be able to complete the full scope within these budget envelopes.
The board has approved a plan to achieve a reduced scope from spending the $16.6M remaining in the
original $100.3M capital envelope. This plan includes the near-completion of the build of the crosscontinuum IHealth computer system (localized only to geography one) and the full implementation
within geography one. While the full capital budget is $100.3M, it was not fully funded: there is a
funding shortfall of approximately $20M which has to date been covered using working capital and by
delaying other IMIT projects.
Island Health reports that spending up to the full $100.3M capital budget will result in a total of
$57.7M in operating spending (an additional $24.1M beyond the $33.6M spent to-date, and $15.5M
below the original $73.2M operating budget envelope).
The scope of work required to achieve what was originally intended within the project charter will
require capital and operational funding over and above the original envelopes. Island Health’s
estimated incremental costs to achieve full scope are $18.9M in capital ($38.9M including $20M
unfunded capital balance) and $50.7M in operational funds over 24 months. These costs will cover the
localization and activation of the cross-continuum asset across the remaining three island geographies.
Based on these estimates, Island Health forecasts the total cost to achieve the full scope to be
$227.6M, resulting in $54.1M in spending beyond the original budget.
The table below summarizes the project finances, as provided by Island Health.
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Table 5: Summary of IHealth project finances
IHealth 2.0, phase 1
(spend remaining capital budget,
complete geography 1)

Initial activation

Original
approved
budget
(for full scope)
Capital

IHealth 2.0, phase 2
(Secure additional funding to complete
original island-wide scope)

Actual
spending to
date

Forecasted
additional
spending
(partial scope)

Forecasted
total spending
(partial scope)

Forecasted
additional
spending
(remaining scope)

$83.7M

$16.6M

$100.3M

$18.9M

Total forecasted
Forecasted
spending
variance
(remaining beyond original
scope)
budget
-$18.9M

$100.3M
(approx. $80.3
funded)

Operating
Total

$119.2M

(-$38.9M incl. $20M
funding gap in
original envelope)

$73.2M

$33.6M

$24.1M

$57.7M

$50.7M

$108.4M

-$35.2M

$173.5M

$117.3M

$40.7M

$158.0M

$69.6M

$227.6M

-$54.1M

The following table outlines the annual spending to date.
Table 6: Summary of annual IHealth program spending
FY

2013/2014

2014/2015

2015/2016

2016/2017

2017/2018

Total

Capital

$29.1M

$16.9M

$14.7M

$9.9M

$21.3M

$91.9M

Operations

$3.2M

$7.0M

$9.8M

$9.7M

$10.4M

$40.2M

Total

$32.3M

$23.9M

$24.5M

$19.6M

$31.7M

$132.1M

•

Note: capital and operational spend within FY 2017/18 in the above table is the total forecasted spend by the end of the fiscal
year.

Financial review: Observations
The following are the key observations based on the review of the current financial status and
forecasted requirements of IHealth.
Summary of key observations:

4.7.1
•
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•

IHealth will not be able to complete the full project scope within its initial budget envelope.

•

The approved capital budget is not fully funded: there is a shortfall of approximately $20M,
which is being covered by reducing the working capital ratio (now adjusted to minimum
levels). Despite this shortfall, the Island Health Board has approved a plan to continue limited
activations in the North Island within what remains of the budget.

•

Island Health forecasts that they will require an additional $18.9M in capital funds and
$35.2M in operating funds beyond the initial approved budgets to complete the full project.

•

Forecasted program costs for both capital and operations currently assume the level of effort
will be similar to the initial activation within geography one, and are therefore likely
insufficient.
The IHealth budget pressure has increased over the life of the project.
Additional scope items (changes to EHR build, extended workflow validation, extended
stabilization) impacted the ability to deliver the project within the existing budget envelope.
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•

We were not able to identify a budgeted contingency within the original $100.3M capital plan.

•

As reported on October 24, 2017, $83.7M in capital and $33.6M in operating funds has been
spent against a planned spend-to-date of $89M in capital and $44.3M in operating, respectively.
The $10.7M variance in operating spend was noted to be due to activation delays. The
cumulative spend by the end of fiscal 2017/18 is forecasted to be $91.9M in capital and
$40.1M in operating. The detailed breakdown of spend to date for both capital and operating
are depicted below, as outlined in the Island Health document “IHealth Financials To-Date”,
dated October 24, 2017:

Figure 10: Capital and operations spending to-date

•

A total of $17.7M has been spent on items not originally forecasted in the baseline plan. The
four items that made up these expenditures are detailed in the table below:

Table 7: Island Health estimated spending outside of original baseline forecast
Activities

Background

Time Period

Cost

New EHR
foundation build
and data migration

Decision was made post project initiation to build the
advanced EHR capability on an updated EHR platform, which
involved additional design/build activities for the foundational
EHR capabilities, and significant data migration efforts.

Apr 2015 to
Feb 2016

$7.5M

Due to delays in the foundational EHR design/build,
Integration Testing activities were completed in parallel with
final design/build activities. This required six Integrated
Testing events (including one specific for NRGH) instead of
two events as planned in the baseline schedule.

Mar 2015 to
Aug 2015

$3.0M

Extended clinical
testing and
workflow validation
NRGH site
stabilization

Efforts to stabilize the site following the HAMAC review and
pursue different EHR support models.

Sept 2016
to May 2017

$6.0M

Dr. Doug Cochrane was engaged to complete a Third Party
Review of IHealth. Considerable efforts were dedicated to
information gathering and follow up activities (23 resources
at 65%).

Aug 2016 to
Mar 2017

$1.2M

Third party review
and response
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4.7.2

The full original budget will be spent prior to the completion of original project scope.

•

Within the original budget, the system will only be deployed within selected sites within
geography one. Deployment to the remaining island geographies will not be covered within the
original budget and additional funding will be required to further stabilize the current
deployment.

•

The funds for stabilizing the current deployment have been included in the estimate to reach
$100.3M, but that estimate assumes that future deployments will require similar effort levels to
the initial deployment, which may not be a reasonable assumption based on the deployment and
acceptance challenges to date.

•

A recent joint assessment by both Island Health and Cerner noted that the regional EHR system
within geography one was 89% complete with regards to the system design and build. The level
of completeness varied across care settings can be seen below and were provided by Island
Health in a document “Asset-Percent-Complete-Summary”, dated October 24, 2017:

Table 8: Island Health assessment of EHR asset completion

•

4.7.3

Build

Acute

96%

91%

Ambulatory

43%

30%

Primary Care

75%

50%

Home & Community Care

20%

0%

LTC & Residential

80%

50%

The implementation of the EHR system was noted by Island health in July 2017 to be at 16%
completion.
The $100.3M approved capital envelope is not fully funded.

•

In the original capital envelope of $100.3M, approximately $20M was identified to be unfunded.

•

Island health identified capital to cover this gap, however these funds were then repurposed for
the development of the new north island hospitals; the gap therefore remains.

•

Island Health has been using working capital and delaying other IMIT capital projects to fund
activity within this gap.

4.7.4
•

Additional funding will be required to achieve full scope as originally planned.
In July 2017 the Island Health Board endorsed a recommended go-forward plan, termed IHealth
2.0. This plan consisted of two components:
•
•

•
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Design

Commitment to complete a limited scope within what remains of the $100.3M capital
envelope; and,
Development of a comprehensive financing plan for the completion of the remaining scope
using funding over and beyond the original $100.3M capital budget.

Within what remains of the original capital envelope, the Island Health board endorsed
completing the cross-continuum EHR functionality within the remainder of geography one by
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advancing both the acute and non-acute streams in parallel. High-level milestones are included
below. Additional detail can be found in Appendix F
•

Stream 1 – Non-Acute; Community Health Services, Primary Care and Patient Portal
milestones:
• Complete design/build of Community Health EHR
• Complete design/build of Primary Care EMR
• Demonstrate Patient Portal
• Demonstrate EHR-EMR interoperability

•

Stream 2 – Acute, Residential & Ambulatory Care milestones:
• Complete Revalidation and Optimization of EHR
• Activate acute sites in Geography 1

Figure 11: Island Health’s proposed timeline for remaining capital budget

•

Island Health currently forecasts that the full IHealth 2.0 scope will be completed by December,
2020. Detailed timeline and preliminary financial forecasts, as determined by Island Health, can
be found in Appendix I.

•

Island Health forecasts that funding of $18.9M in capital over and above the original $100.3M
capital envelope, as well as an additional $50.7M in operating funds will be required to achieve
full deployment across the remainder of the island. Details of the forecasted costs within the
$18.9M capital estimate can be found in Appendix H. Details of the forecasted costs within the
$50.7M operating estimate can also be found in Appendix H.

•

Island Health’s $18.9M capital forecast assumes that the asset built to date will support the
other geographies and the support required to deliver the program across the geographies (in
both subject matter expertise as well as change management) will be similar if not less than
what was utilized to deploy in NRGH. Once again, based on the deployment challenges, this is
not a reasonable assumption in our view.

4.7.5
•
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Achieving successful roll out of the remaining scope will put significant pressure on operating
budgets already in a deficit position.
The forecasted operational requirements for the initial phase of IHealth 2.0 (remainder of the
original capital envelope), per Island Health, are below.
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Table 9: Forecasted operational funding requirements to achieve planned scope from the existing capital
budget
Categories

FY2017/18

FY2018/19

Base (Ongoing costs from the original activation)

$6,865,627

$8,530,913

Non-Base (Net new costs attributed to the remaining roll out)

$3,005,331

$5,144,362

$564,323

$605,657

-

$2,500,000

Benefits
Depreciation
Contingency (5%)
Grand Total

-

$714,047

$10,435,281

$17,494,979

Cumulative Total

$40,199,344

$57,694,323

•

These amounts do not include ongoing maintenance and sustainment costs associated with
IHealth that are currently being budgeted outside the IHealth project within routine IMIT
budgets.

4.7.6

The budgeted contingency for the remaining capital within the original envelope is very low.

•

Contingency had been set at 5% for the remaining activity within the original capital envelope,
which is very low relative to other IT implementations of this nature and size, considering
existing deployment challenges.

•

This contingency has been increased to 15% in early forecasts for remaining activities to
achieve full scope beyond the original capital envelope which is more reasonable, but
considering existing challenges, should perhaps be increased.

4.7.7
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Forecasted program costs for both capital and operations currently assume the level of effort
will be similar to the initial activation within geography one, and are therefore likely
insufficient.

•

The forecasts assume that the asset will be built and ready for deployment across remaining
geographies with little redesign and localization requirements for new site activations.

•

The forecasted budgets also assume a similar level of effort in change management and other
supporting activities to what was provided during the initial activation. Based on the level of
dissatisfaction observed during the initial activation, this looks to be low relative to the level of
support that will likely be required.

•

Although Island Health has trained and experienced IHealth resources (e.g. Nurse Informaticists,
Chief Nurse Educators, etc.) the volume of staff to be trained in other regions, the amount of
physician support and training required, as well as ongoing stabilization and improvement of the
solution at NRGH will put further pressure on forecasted program costs. It is also unclear
whether Island Health will have enough staff experienced within the IHealth system available to
support effective change management activities in the other geographies within the timelines
anticipated in the IHealth 2.0 plan.

•

Some significant costs, such as supernumerary physician support post September 2018 are not
yet included in the forecasts.

•

Details of the forecast assumptions can be found in Appendix J.
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5. Recommendations
Throughout this report, we have identified a large number of observations relating to the way that
IHealth was implemented and the challenges that continue to exist today. Taken together, these
observations may require a significant level of effort to address, and many of them, particularly those
related to culture and governance, will be challenging to resolve.
However, it is our belief that leaving Island Health with a large number of prescriptive
recommendations is not the most productive path forward for the organization. Since the activation in
March 2016, Island Health, the IHealth team, administrators, physicians, clinicians, and staff have all
been in reaction mode – at times productively, but also frequently at cross-purposes.
Island Health would benefit from taking stock and considering each of the issues raised in this report.
Inevitably, there will be disagreements over the specifics of some of our observations, but we believe
they paint an accurate picture of where the organization stands today, as well as how it got here. Our
hope is that Island Health will take our observations as considerations that will inform it as it builds a
path forward for its staff, providers, and patients.
In this section we outline a small number of broad recommendations that are intended to support Island
Health in moving forward with IHealth. Where relevant, we provide additional suggestions for
addressing specific observations, but we believe that the organization needs to be able to prioritize its
activities and remain flexible in how it collaboratively moves forward with staff and stakeholders.
Our recommendations are as follows:
Recommendation 1: Move forward with IHealth, clearly articulate this decision, and communicate
the expectation that all stakeholders will put their effort towards constructively working through
issues towards a better system.
Despite the challenges raised in this review, there are compelling reasons to continue with the IHealth
program.
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•

IHealth is aligned with a global movement towards digitally-enabled integrated care. As
Dennis Protti noted in his 2012 assessment of Island Health’s EHR strategy, aging populations
and other demographic shifts are driving health care organizations around the world towards
integrated models of care built on coordinated use of patient data across the continuum. While
an EHR alone won’t achieve this goal, it is a necessary enabling component. The work to date
on IHealth provides a foundation for achieving this goal.

•

While some technical challenges remain, Island Health is one of a small number of Canadian
organizations with a functional HIMSS stage 6 EHR. The IHealth system is a functioning
example of the goal that most other jurisdictions in Canada are moving towards: a fully digital
and integrated health records system that replaces outdated paper processes.

•

The outstanding technical challenges can be successfully addressed. While it is concerning
that IHealth has not stabilized after 18 months at NRGH, the remaining technical challenges do
not appear to be outside of the norm of a new system of this level of complexity. Peer experts
consulted during this review, as well as experts consulted previously by Island Health, believe
that the remaining issues should and can be resolved.

•

Island Health is achieving some benefits and should be able to achieve similar benefits to
peer Cerner (and other HIMSS 6/7) organizations. Turnaround times for medications, labs,
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and medical imaging in particular have seen reductions. Clinicians are benefiting from features
such as integrated clinical decision support, remote access to patient data, and improved flows
of information. While Cerner Millennium can be complex to use, it is accepted within the
industry that it is one of the two leading advanced EHR systems. An EHR is a tool, and other
organizations have seen more broadly measureable benefits using Cerner Millennium after a
stabilization period.
•

Reversing the IHealth system would be significantly disruptive. While it would be possible to
revert to the previous paper-based system, doing so would take effort and would have a
significant a change impact. Island Health would be undoing years of progress towards having
among the most advanced digital health functionality in the country. In reverting to paper,
Island Health would be acting counter to trends in health care organizations across Canada and
internationally.

The technical barriers to moving forward can be addressed. Technical improvements alone, however,
will not enable Island Health to succeed. The technical challenges with IHealth are inextricably linked
with the cultural, governance, and financial issues identified throughout this report. Those issues need
to be addressed, but doing so will be challenging.
It should also be noted that many of those issues will continue to exist regardless of whether Island
Health moves forward with IHealth. Moving backwards and reversing IHealth won’t remove the need to
address the organization’s cultural and people challenges, and indeed may further exacerbate them. A
clear decision that the Cerner-based EHR will be the future at Island Health, along with clearly set
expectations, would be a helpful first step towards reducing uncertainty and creating a common goal.
The remaining recommendations in this section consider how Island Health can begin to prudently
move forward in this context.
Recommendation 2: Fully investigate all safety concerns related to IHealth and address the
perception that the system is less safe than the previous paper processes.
Addressing safety concerns is fundamental to the success of the system and should be an urgent
priority for Island Health. Before moving forward with the further rollout, all reported safety events
should be appropriately investigated. PSLS level 4 and above events should be investigated with
executive level oversight. Findings from investigations should be included in a readiness assessment of
any expansion.
Island Health should also ensure that the process for responding to safety events and concerns:
• Allows people to report events and concerns without fear of reprisal.
• Investigates those reports through an objective process.
• Reports the findings and recommendations back to the relevant stakeholders in a timely
manner.
• Includes a way to escalate decisions and recommendations to a clinical decision body (such as
the HAMAC), with board-level visibility into the most serious issues.
• Includes provision of adequate resources and funding to support staff and provide ongoing
quality improvement training and skills development.
Moving forward with IHealth will be challenging as long as the perception that the system is unsafe
continues to persist among the majority of clinical users. The administration should take these
concerns seriously; they will require ongoing attention and effort and addressing them will require
building a culture based on trusted relationships.
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Additional suggestion:
•

Work with peer organizations to understand leading practice for collaboratively addressing the
risks presented by the hybrid processes in the ED and ICU.

Recommendation 3: Stabilize IHealth at NRGH before moving forward with other sites.
As noted above, the technical challenges with IHealth can and should be addressed. The IHealth
project team should be refocused from IHealth 2.0 rollout activities to further stabilizing and improving
the build at NRGH while Island Health addresses fundamental cultural issues. As much as possible, the
health authority should solicit and incorporate best practices from peer organizations, and we strongly
recommend developing an external advisory group made of up clinical and technical leaders from peer
Canadian Cerner-based organizations to support improving the build.
Until NRGH is stabilized, a reasonable level of user satisfaction and acceptance has been achieved, and
leadership has made meaningful progress towards addressing the cultural and governance issues,
Island Health’s resources should be focused on NRGH rather than new acute sites.
Engagement with the MSA and other staff will be essential in this phase and a special effort should be
made to resolve the critical issues list. All efforts should be focused on collaboratively resolving issues,
with disagreements and unresolved issues escalating through formal governance processes.
Additional suggestions:
•

Integrate completion of the Cochrane recommendations into the overall plan so as to avoid
duplicate tracking of activities.

•

Collaboratively determine the criteria for stabilizing NRGH with local stakeholders and continue
to improve the system and processes in NRGH until those measures are met. Involve a peer
panel where possible in assessing progress towards this key milestone.

•

Collaboratively (including with local Physicians and other care providers) develop appropriate
standardized health authority wide order sets and clinical processes. Standardize their use in
IHealth, avoiding overly complex local customizations as much as possible.

Recommendation 4: Ensure that the right leaders are in place in all levels at Island Health to move
forward with IHealth and work towards building a culture of respect and trust.
Regardless of how it got here, Island Health is in a place where the relationships between the executive,
administration, physicians, and staff is not functioning properly. Island Health should review its current
leadership roles at all levels to critically assess any gaps in ability or capacity needed to rebuild
damaged relationships, resolve outstanding challenges with IHealth, and move the program forward.
Leadership at the executive, geography, and site level should do everything possible to foster a culture
of trust and all possible effort should be made to ensure a respectful workplace.
Additional suggestions:
•

Ensure effective and respected medical leaders are in place at the clinical program level and a
key element of their role should be to constructively represent their programs in efforts to
resolve the IHealth challenges.

•

Building on the responses to the Cochrane review, policies related to respectful behavior should
be in place and enforced.

Recommendation 5: Review the governance structures for the IHealth program as well as Island
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Health more broadly to confirm that they are able to function effectively and contain appropriate
linkages with key stakeholders.
Moving forward, the IHealth project team should have appropriate linkages with clinical program
leadership to ensure that decisions are based on clinical input. There should also be structures in place
to facilitate appropriate engagement with local clinical leaders at sites that are pending activation.
Roles, relationships, and processes for Island Health’s broader governance structures should be
considered, clarified, and broadly communicated. Governance bodies should be reviewed to ensure
that they have appropriate membership and resources. This includes an independent and effective
HAMAC. HAMAC should be empowered to request and receive accurate information, conduct deeper
inquiries and analysis where necessary, and provide accurate and unbiased advice to the board and
executive. It should be the ultimate body to make recommendations to the board or executive on
clinical issues that have been escalated through the clinical governance processes.
The board should also be actively involved in the governance of IHealth, including being closely aware
of and challenging project finances, progress, and risks. IHealth will be moving forward in a period of
capital and operational budget pressure, and informed guidance and oversight from the board on
managing operational resource requirements and stakeholder issues will be critical.
Island Health’s executive, including the CEO, needs to assume accountability for the overall program
and for specific key decisions. This will require evaluating and balancing clinical input and advice from
HAMAC and others with input and advice from the project team. The CEO, in particular, should oversee
the relationship with the MSA and other key stakeholder groups, as well as ensure that the board is
informed of IHealth issues.
As IHealth moves forward, new user concerns will inevitably arise. These concerns should be
adjudicated fairly and transparently through effective governance processes. If concerns continue to
be adjudicated outside of appropriate governance structures, moving forward will be challenging.
Additional suggestion:
•

Consider implementing program assurance, such as verification and validation processes by an
independent group reporting directly to the CEO and executive. Other Canadian healthcare
organizations have begun integrating independent verification and validation (IV&V) into their
major programs, including the Clinical & Systems Transformation program. IV&V involves having
a group that is independent of the project delivery team act as an advisor to technical,
governance, and program aspects of the project. The IV&V team helps manage project risk by
providing forward-looking project management assurance to improve the likelihood of delivering
value and outcomes on time, budget, scope, and quality.

Recommendation 6: Ensure that all future activations are contingent on a detailed readiness
assessment and that sufficient training, support, and change management resources are in place.
In part due to the past challenges, demonstrating success is critically important moving forward. The
Nanaimo activation has set the tone for the rest of the island, and local stakeholders will inevitably set
their expectations based on what they’ve heard from their colleagues at NRGH. Island Health cannot
afford to have another activation like Nanaimo, and should take all possible steps to ensure that future
sites are fully prepared prior to their activation.
Minimum criteria for activating a new site should be developed. The following criteria should be
considered:
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•
•
•
•

Users should have completed appropriate training and be demonstrably capable of using the
system.
Qualified and expert support personnel should be available to provide elbow to elbow support
for as long as necessary after activation at new sites.
Local clinical program leaders should sign off that their program is prepared for activation.
Consider having an independent body, such as HAMAC or a panel of experts from peer
organizations conduct or evaluate readiness assessments.

Additional suggestions
•

Before activating any new sites, standardized paper-based clinical processes and order sets
should be aligned where practical with the impending electronic processes.

•

Training for physicians should be mandatory and compensated, and Island Health should make
significant efforts to provide flexible training for physicians and other users.

Recommendation 7: Develop a realistic financial and resource forecast that recognizes the change
management, training, and support requirements for moving forward.
Given the challenges that the initial approach to implementation created at NRGH, the forecasted costs
associated to roll out to new sites, as well as ongoing operational and sustainment requirements,
should be re-evaluated. These cost forecasts should appropriately reflect the level of effort and
support required to ensure successful ongoing deployment.
Island Health should do the following:
•

Fully taking into account risks and issues experienced during the initial deployment at NRGH,
perform a thorough and independent assessment of the level of engagement, training and
support that will be required per site for successful ongoing deployment across the remainder of
the Island. Reflect this assessment of effort in a new forecast for both the to-$100M and toscope plans.

•

Gather input and gain agreement from relevant stakeholders on newly proposed implementation
strategy and resulting forecasts.

Additional suggestion:
•

Given the existing challenges with deployment and adoption, contingencies within ongoing
forecasts should be significantly increased. Separate funding reserves with strict release
provisions should also be established for future deployment plans.

Recommendation 8: Review and confirm a funding model necessary to cover all operational impacts
of and requirements for a successful delivery of the re-baselined plan.
Given the current operational funding pressures faced by Island Health, the IHealth team should
confirm the operational cost assumptions associated with IHealth and ensure that appropriate funding
will be available to meet the operational needs of the program.
Operational cost assumptions should consider increased resource needs. Island Health and the IHealth
project are already facing significant operational budget pressures, and these pressures may not fully
take into account the additional project and clinical resources required to absorb the impact to provider
and clinician efficiency after activation and during stabilization. Furthermore, while some productivity
will be recovered over time, the introduction of the EHR may have long-term implications for provider
workload. Consideration will need to be given for increased clinical capacity to ensure that resources
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are not being taken away from clinical services.
Recommendation 9: Pause IHealth 2.0 plans and develop a detailed, comprehensive, and realistic
plan to move forward.
Island Health’s Board of Directors has approved a plan to move forward with the remaining rollout of
IHealth, including to four acute-care sites in 2018. Given the continuing challenges and uncertainty
with the existing activation, we would suggest that Island Health should attain a more certain level of
readiness before activating new sites. At a minimum, Island Health should strongly reconsider any
planned “big bang” rollouts. Future plans should be realistically phased and reflect the lessons learned
from peer Canadian organizations.
The organization should take time to consider what changes need to be made from a people, process,
and technology standpoint, and then develop a realistic plan to move forward that encompasses the
recommendations in this report. We understand that some community activations are imminent and
that immediately pausing those activities may not be realistic. To the extent that these activations are
in progress and represent lower risk than the acute-care stream, Island Health might choose to
continue with those plans, however this should be done prudently.
Suggested next step
We are not suggesting that the organization necessarily needs to pause for a significant period of time,
however appropriate time should be taken to develop a comprehensive plan and readiness assessment.
At a minimum, we would suggest that beginning in January, Island Health’s executive, board, and other
stakeholders as needed come together and collaboratively develop a concrete plan to:
•
•
•

Address the foundational leadership and governance issues
Stabilize NRGH
Realistically move forward with the remaining sites, with consideration of what can be achieved
with available resources (both human and financial)

Existing plans should be reconsidered and revised in light of the observations and recommendations in
this report.
We would like to once again thank the Ministry of Health, Island Health, the IHealth project team, and
all of the Nanaimo providers and staff that contributed to this review. We hope that this review will
support the organization in moving forward.
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6. Appendices
6.1. Appendix A: Detailed status of Cochrane recommendations
The recommendations have been categorized and are being tracked by Island Health into groupings
based on their scope and subject-matter. Completion of an item indicates that the solution to the
recommendation has an endorsed approach and has received sign-off by the accountable body. Where
items are not complete, activities are underway to move the item towards completion. More detailed
status is provided in the publically available Third Party Review Status Reports issued regularly by
Island Health.
The following table provides the current status on progress against each respective recommendation
provided by Dr. Doug Cochrane. Status notes and completion percentages (as of October 12 nd 2017,
with some additional updates on November 15 th 2017) were gathered via stakeholder interviews and
document reviews of past status reports and IHealth project logs.
Accountable program acronyms used:
•

TSS QC - Therapeutics Stewardship and Safety Quality Council

•

EHR QC – Electronic Health Record Quality Council

•

ROC – Revalidation Oversight Committee

•

MOH – Ministry of Health
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Grouping: Review and Refinements of the EHR
#

Accountable
Program

Current
Status

Target
Date

Title

Recommendation

1

Limit Maximum
Dose Ranges

Analyze and correct the
medication ordering
process that allows
medication doses exceeding
accepted dose ranges to be
ordered.

TSS QC

100%

May 4
2017

Complete in May, 2017. Dose range checking for
hydromorphone (implemented March 27),
fentanyl and morphine (implemented May 17) is
being piloted by hospitalists at NRGH.

2

Dose Range
Checking for
High Risk
Medications

Implement a dose checking
algorithm for high risk
medication orders to
ensure that prescribers are
alerted to excessive doses
or frequencies

TSS QC

100%

Oct 19
2017

•

Dose Range Checking: Identified high risk
medications to enable for dose range checking.
Activated dose range checking for the following
medications for all providers: Opiates Hydromorphone, Fentanyl, Morphine;
Anticoagulants - Heparin, Dalteparin, Enoxaparin;
Antiarrythmic – Digoxin. Each of the rules was
endorsed by OMCDS 2017 (a subcommittee of the
Therapeutic Stewardship and Safety Quality Council)
on September 21, and was piloted with hospitalists.
The TSS Quality Council agreed with the
endorsement on October 19, 2017.

•

High Risk Medication Flag Identification on Ordering:
after a review of medication errors, the use of the
flag was evaluated, and it was felt by OMCDS to not
provide great value at this time. Errors related to
high risk medications occur primarily during the
selection of ward stock on the patient care unit or
within pharmacy, not in relation to prescribing. A
further assessment on the value of high risk
medication alert flag during the prescribing process
will be re-examined in the future.

•

High Risk Medication Identification on
Administration is in place. All high alert medications
are labelled high alert and those available on ward
stock on the patient care units are separated in color
bins signifying they are high risk.

50

Ministry of Health – IHealth Program Review

Comments on Status

#

Title

Recommendation

Accountable
Program

Current
Status

Target
Date

Comments on Status
All work is completed as checking has been
switched on for all order entry through
PowerChart and FirstNet.
Ongoing operational decisions will be made based
on continued analysis. For example, a decision
remaining is whether to accept the Lexicomp
parameters – for example, the surgeons are
questioning the upper range dose for prn
hydromorphone. This will be handled through the
quality structures.

9

Patient
Summary

Implement a process that
consolidates nursing and
other observations and
displays this information on
the patient summary
layouts for every type of
user.

EHR QC

100%

Jun 30
2017

After dialog with the NRGH site, a new Nursing
Handoff tool was being piloted on Floor 1 that
consolidates nursing handoff information and
allows for easier nursing shift transition. It was
deployed to the entire site on May 24th. A new
Patient Timeline tool has been reviewed and
approved by the EHR Quality Council. This new
one-page patient summary view has been
implemented for nurse positions at NRGH. It will
support nurses knowing what recent activities
have been performed on their patient and support
nursing shift transition. Deployment was
completed on June 28, 2017. Education is
ongoing and future improvements are to be
handled operationally.

10

Validate Device
Association

Ensure that the ability to
match a monitor and/or
ventilator to a patient is
restricted to designated
users and that bar coding
or other technology be
used to ensure the integrity
of the patient/monitor

Quality Systems,
Operations

100%

Apr 4
2017

Audit completed of Emergency, Critical Care and
the Neonatal Intensive Care Unit devices/monitors
to confirm no recurrence of mismatches. New
processes implemented on April 4th for both
deployment and education to ensure there is no
repeat of this issue.
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#

Title

Recommendation

Accountable
Program

Current
Status

Target
Date

Comments on Status

(ventilator)/location match.

14

Simplify User
Interface

Simplify the user interface
to include only the clinically
required parts of a process
or workflow and base these
design changes on human
factors, interface design
principles and user codesign.

EHR QC

85%

Nov 15
2017

More than 60 user interface and workflow
enhancements have been completed. A work plan
for the remaining work has been approved at EHR
QC to focus on simplification of order entry, order
entry formats, complex orders as well as
improvements in nursing and physician
documentation.

15

Canadian
Terminology

Island Health correct errors
in terminology and ensure
Canadian context is
reflected throughout the
EHR (e.g., Celsius vs
Fahrenheit).

Quality Systems,
Informatics

100%

24-Aug17

Complete on August 24, 2017. Process now in
place to screen for Canadian context for any net
new terminology.

23

Revalidation

That the NRGH medical
staff and Island Health join
in a process to revalidate
the order entry and clinical
documentation capabilities
of the IHealth system and
test the ability and
suitability of the
implemented functionality
to meet the clinical care
needs of patients based on
current clinical workflows.

ROC

80%

Sep 29
2017

All specialties complete except ICU. All sessions
included 20-30 participants. Technology and
infrastructure concerns identified through the
Emergency Department Revalidation session have
been actioned and addressed. Currently awaiting
ROC decision to include clinical documentation as
part of revalidation based on assessment of
perceived value to users. Items stemming from
revalidation sessions are to be tracked on a
SharePoint dashboard currently in development.
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Grouping: Policy, Practice & Education
#

Title

Recommendation

Accountable
Program

Current
Status

Target
Date

Comments on Status

4

Medications at
Transfer

To remove the risk of
missed medication
doses when patients
are transferred, create
an algorithm that alerts
pharmacy and the ward
that medications have
not been given when a
patient is transferred.

Nanaimo Local
QOC

100%

Jun 28
2017

Handover processes were reviewed and
refined for gaps in education and support.
This work was led by local Quality and
Medication Safety staff members supported
by Clinical Informatics and the Nanaimo
Local Quality Operations Council.
Deployment of new Nursing Transfer IView
Component as of June 28, 2017. Local
quality operations leadership has noted
completion.

5

Multiple Narcotics

Address the issue of
medication orders
persisting on the
Medication
Administration Record
(MAR).

TSS QC

75%

Nov 30
2017

A rule is ready to turn on which will fire when
a provider attempts to order a narcotic
where the maximum number (still to be
decided through the quality structures) of
narcotics has been reached. Of note is that
Island Health waited for over a year for the
code enhancements required to be able to
build this rule; the enhanced code became
available in June 2017. (Code
enhancements were required in order to
filter the duplicate narcotic alerts based on
prn versus scheduled.) The alert is on in the
background in production, providing Island
Health with information regarding multiple
narcotic ordering practices.
Clinical Informatics and Medication Safety
have reviewed opiate ordering principles
based on peer Canadian health systems. A
review and update of Island Health’s Narcotic
and Controlled drug policy was completed
and posted in June 2017.
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#

Title

Recommendation

Accountable
Program

Current
Status

Target
Date

Comments on Status
PRINCIPLES for Opiate Prescribing on
Clinical Order Sets or Otherwise
1. Review patients’ current medications
before prescribing opioids, sedatives, or
stimulants
2. Always prescribe the lowest effective
dosage of opioid medication
3. A maximum of three (To be confirmed
through Quality Council structure) narcotics
analgesics medications be prescribed on a
single patient
4. Basal narcotic analgesic therapy should be
limited to one medication (e.g. oral,
parenteral, transdermal)
5. Breakthrough narcotic analgesic therapy
should be limited to one medication by route
(oral, parenteral).
6. When more than one opiate medication is
being used for breakthrough depending on
the severity of pain,
the indication for use must be included in
the order. (e.g. acetaminophen 325mg with
codeine 30mg
q4hprn for mild to moderate breakthrough
pain)
7. Therapeutic class view in PowerChart
should be used for order review
An interdisciplinary Pain Management and
Opiate Safety Working Group has been
formed within the Quality Structures. This
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#

Title

Recommendation

Accountable
Program

Current
Status

Target
Date

Comments on Status
group will ratify the principles, and make
governance decisions regarding the short
and long term action plans.

6

Most Responsible
Provider (MRP)
and Copies To

To ensure that reports
are provided to the
physicians who are
responsible to take
action upon them,
review education
curriculum to ensure
that users are aware of
the processes to
designate an individual
as the most responsible
physician for all or part
of a patient’s care and
how to flag other
individuals for copies of
results and
information.

Health Authority
Medical Advisory
Committee
(HAMAC)

71%

Dec 31
2017

A briefing note has been drafted outlining the
differentiation between Most Responsible
Service, Most Responsible Provider, and
Ordering Provider and will go to HAMAC for
review. Additional education has been
developed to support providers in
understanding message centre and results
distribution. These additional education
materials include:
1. Tips and Tricks re Message Centre
2. Updated provider education materials (and
an ongoing process linking education teams
to the change management processes has
been developed
3. Key Messages for Rounding by the
Education Team are created Biweekly for
Providers and have included information on
Message Centre
Clarity regarding the difference between
service, MRP and Ordering Provider
regarding results distribution is in a Briefing
Note. It needs review by EMD’s and will be
presented to HAMAC and communicated to
Quality Council. This will be followed by
broader communication and integration into
Provider Education. Linkages to the Medical
Staff rules will be identified.
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#

Accountable
Program

Current
Status

Target
Date

Title

Recommendation

12

Refresh Downtime
Processes

Review down time
procedures and the
function of “down time
computers”, and
establish a preventative
maintenance and
testing schedule.

Quality Systems,
Operations

100%

Feb 3 2017

Education materials for downtime
procedures have been reviewed, validated
and updated; education has been provided to
responsible staff at NRGH. Created
accessible inventory of clinical resources on
the Island Health Intranet, available during
both ‘uptime’ and ‘downtime’, and
communicates to end users. Implemented
checking of all Cerner "724" devices at least
once a week by Nursing Unit Assistants to
ensure downtime computers are working as
intended.

17

Computerized
Provider Order
Entry (CPOE) in
Urgent Situations

Review current
practices with respect
to paper ordering and
how that process uses
the team (physicians,
nurses, support
personnel, pharmacy
and other departments)
and develop a policy
and process for
computerized order
entry in urgent
situations that
optimizes the process
by fully utilizing the
team and the system.

Critical Care & ED
Quality Councils

100%

May 3
2017

Reviewed with Critical Care and ED
stakeholders the work completed to date on
quick orders and order sets to simplify and
improve content and workflow. Reviewed
existing policy which is to use downtime
processes as required in urgent situations.
Completed six week monitoring period to
determine if there are gaps with the existing
policy framework identified. No
reoccurrences of issues or safety incidents
were identified.

21

Refresh
Training/Educatio
n

Incorporate 8 items
recommended by the
third party report into
the education plan
being developed for

Quality Systems,
Education

81%

Oct 31
2017

Post-go-live training for power-users remains
in development. All other remaining activities
dependent on revalidation outcomes.
Everything independent of revalidation is
complete or is nearing completion.
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Comments on Status

#

Title

Recommendation

Accountable
Program

Current
Status

Target
Date

Comments on Status

NRGH and future
implementations.
25

Commit to
Working Through
Conflict

All parties re-commit to
working through areas
of conflict.

HAMAC

30%

Nov 1
2017 ongoing

Learning and Organizational Development
have launched a series of 2 hour sessions on
generating a culture of self-awareness and
empathy – "CARE from the Heart" with staff
focused on communication practices to
engage emotion and conflict effectively. 3
sessions on conflict engagement and critical
communication skills have been completed
with Clinical Improvement and Informatics
team, and will continue on a monthly basis.
Culture assessment and support activities
commenced in September and are ongoing.

26

Action Island
Health Policy as
Required

Where violations of
Island Health
organizational policies
are revealed, actions
should be taken as
defined by the relevant
policy.

Medical Affairs,
Integrated Health
Services (IHS)

100%

Feb 28
2017

This recommendation has been
operationalized and Island Health’s
leadership have been actively involved in
supporting improvements at NRGH.
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Grouping: Monitoring & Quality Assurance
#
3

Title
Monitor High Risk
Medications

Recommendation
Concurrently monitor
high risk medication
dosing, timing of
administration, route of
administration and
duplicate orders for the
same medication in a
patient.

Accountable
Program
TSS QC

Current
Status
82%

Target Date
Nov 30
2017

Comments on Status
Duplicate order checking has been turned on
for the heparin therapeutic class since May
25th, 2016. It is firing for low molecular
weight heparins, heparins and factor Xa
inhibitors including Heparin, Dalteparin,
Fondaparinux, Enoxaparin, Rivaroxaban,
Apixaban, Dabigatran, Argatroban It checks
active orders (or orders being place
concurrently) and flags the ordering provider
if they are ordering an additional drug in the
same therapeutic class.

A similar check and alert was turned on
November 7, 2017 for antiplatelet agents
including ticlopidine, clopidogrel, prasugrel,
and ticagrelor
Duplicate order reports are being monitored
by OMCDS and TSS.
A report was developed to monitor nursing
independent double checks (IDC, a second
nurse witness) for the following medications:
Potassium phosphate, methadone, warfarin,
heparin, dalteparin, methotrexate, and
regular insulin. It has been reviewed by
OMCDS and has been sent to the Chief
Nursing Officer to help make a plan. (The
plan will include education and a further
discussion of the use of mandatory second
nurse witness).
A Medication Safety Dashboard is under
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#

Title

Recommendation

Accountable
Program

Current
Status

Target Date

Comments on Status
development to enable oversite of
medication safety metrics and alerts that
promote safe medication practices. It is
anticipated that the dashboard will be ready
by end of November 2017. This work
involves Medication Safety, Pharmacy
Informatics and Clinical Analytics.
Components of the dashboard include:

•
•

7

59

Monitor Results
Distribution

Ensure that diagnostic
imaging, laboratory and
other test results,
provided by NRGH or
other Vancouver Island
facilities are being
received by the providers
responsible to take action
on them.
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Quality Systems,
Operations

100%

Feb 22
2017

Duplicate order checking
Dose range checking on the 7 targeted
high risk medications
• Total Drug/Drug interactions alerts and
outcomes
• Bar Code scanning metrics for
mediations, patients and both
• Number and % late medication
administration
• Number and % second nurse witness on
targeted high risk medication
administration
• Near miss medication administration
• PSLS medication events
Documentation updated/created that
describes how report distribution works in
both electronic and paper environments.
Electronic/Paper distribution reconciliation
mechanism reviewed and updated to track
transactions from the source to the
destination and alerts business areas when
exceptions occur for follow up, exceptions
are kept until resolved.

#

Title

Recommendation

Accountable
Program

Current
Status

Target Date

Comments on Status

8

Monitor Message
Centre

Monitor the messaging
system to ensure that the
correct responsible
individual(s) are receiving
communications.

Quality Systems,
Operations

61%

Oct 31
2017

Workflow review completed for Health
Information Management (HIM) components.
Policies and procedures have been put in
place to notify physicians regarding deficient
documents using message centre notification
and automated letters. Administrative policy
has been updated to ensure external
notification in the event a provider does not
sign off documentation. Operational
procedures are in place for re are examined
to assess reason for refusal and ensure that
the order is routed to a correct provider for
signature, or is otherwise dealt with in
accordance to agreed policies of Island
Health. On track for completion October 31,
2017.

11

Ensure System
Performance

Provide an analysis of
system failures (network
outages, system and
machine hang-ups,
peripheral failures and
peripheral mismatches)
and upgrade hardware
where the network and
work stations are
underpowered for the
demands placed on them.

Quality Systems,
Operations

100%

Feb 3 2017

The IM/IT Department conducted extensive
engagement onsite at NRGH to address the
hardware/software issues falling outside of
the standard support procedures as reported
by the Emergency Department Revalidation
Session. Outputs from the onsite
engagement further improved standard
support procedures to reduce the chance of
a repeat occurrence from taking place.
Ongoing proactive monitoring processes in
place.

22

Clarify/Refine Issue
Reporting

Clarify for all users the
reporting methods,
processes and
expectations for IHealth
related events, both
technical and

Quality Systems,
Operations

100%

Jun 7 2017

Numerous avenues for physician feedback
have been implemented and each is designed
to help improve the physician experience and
close feedback loops. Improvements to issue
dashboard ongoing.
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#

Title

Recommendation

Accountable
Program

Current
Status

Target Date

Comments on Status

sociocultural to ensure
learning from the
observations of users and
to ensure that the review
processes have the
highest integrity.

Grouping: Future Oriented Recommendations
Several recommendations in the Cochrane report are future-oriented. The responses to these recommendations are in various stages of
planning.
#

Title

Recommendation

16

Future Activations Staffing

Conduct a staffing assessment in all future rollouts and where the re-designed processes result in a change in
workflow, the staffing needs and the scope of responsibilities for all staff members (including non-regulated
employees) be incorporated into the planning. Where it is determined there is a gap (pre-existing or as a result
of the re-designed process), develop a plan to staff to levels that enable learning while working for
implementation, stabilization, and the future state as required.

18

Staffing for Nanaimo
Regional General Hospital
(NRGH) Emergency
Department – CPOE
Medications

Commit to staffing support (physician, nursing and support staff) in the NRGH emergency department to
achieve patient volumes within 10% of pre-go live levels in anticipation of a return to full CPOE after the
workflow and process review and improvement.

19

Medication Ordering in the
NRGH ED and Intensive
Care Unit (ICU)

Use the results of the revalidation process to inform a decision regarding the future medication ordering
process used in the ED and ICU.

20

Workflow redesign

Undertake a workflow and system design review separate from order set review and rebuilding. Reconvene
reconfigured clinical user groups to include users from NRGH and future implementation site(s). Using this
group of users, assess the NRGH experiences for each of the clinical areas listed in the Provider Education
Strategy.
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#

Title

Recommendation

24

Go-forward plan

Based upon the results of the revalidation of order entry and documentation functionality and the
determinations of the Oversight Committee, a plan for moving forward should be developed.

13

PharmaNet Redesign

The Ministry of Health redesign the PharmaNet system to allow for the full integration with the IHealth (and
other EHR) in the Province.
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6.2. Appendix B: MSA critical issues and Island Health response
Physicians and clinicians have identified a number of usability and functionality concerns. The
Nanaimo Medical Staff Association (MSA) provided the EY reviewers with two documents outlining
what they considered to be critical issues that have been identified over the previous 18 months:
•

A list of critical issues sent to MSA members by the MSA president on February 4th, 2017

•

A list of critical issues provided to the Minister of Health on August 16th, 2017

The MSA indicated that these documents represented their position on the issues that must be resolved
for IHealth to “meet functional needs”.
There was some overlap between these two documents. For ease of presentation, we have
consolidated and summarized the issues. Following the list of issues below, we have included Island
Health’s responses to selected issues.
6.2.1

Consolidated MSA Critical Issues

•

Insulin order instructions differed at nurse's computer resulting in critical hypoglycemia (patient
harm) - error was occurring for 10 months

•

Anticoagulants cannot be modified and is possible to order multiple anticoagulants for same patient

•

Narcotics can be ordered in duplicate and without dose ranges

•

Blood transfusions in emergency situations are significantly delayed - compared to pre-iHealth

•

Pharmacy auto-verification process created many possible but untraceable/undeterminable
medication errors - process discontinued

•

Continuous complaints of orders going missing and medications disappearing from the Medication
Administration Record

•

ICU requested to be closed electronically so orders can be entered only by attending intensivist (i.e.,
if a patient is on the ICU, all orders from outside physicians will be blocked by the system) - still not
accomplished

•

Intensivists/physicians continue to receive medication requests from patients they no longer have a
clinical relationship with

•

Intensivists and other physicians continue to receive requests in their inbox to review medications
for patients with whom they no longer have a relationship. No ability to ensure notification of or to
forward request to MRP

•

No nursing narrative, leading to breakdown of communication between nursing and physicians

•

Automatic integration of monitoring, medication, and device information into clinical documentation
remains problematic

•

"Super-Users" of the system will be 22% less efficient on average that in a paper based-system

•

Increased wait times in ED post iHealth launch - leading to patient harm (higher ED wait times linked
to mortality)

•

Reduced efficiency of hospital care has translated into prolonged wait times for outpatient services
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•

Increased workload for physicians to compensate for inefficiencies contributes to provider
exhaustion

•

Cerner official suggested the Pharmacy Module required "reconfiguration"

•

High Acuity Unit will be forced to use IHealth, leading to patient safety issues due to the use of a
different system than the ICU (which is still using a paper system)

•

Need a mechanism for consultants to leave suggested orders for critical care patients that can be
activiated when moved from the ICU. Related to electronic enforcement of a close ICU

•

Need a clear, legible, chronological record of ALL entered patient orders for an encounter - currently
too many columns and truncated fields

•

Provide a CPOE interface that allows for "free text" orders

•

CPOE interface needs to be dramatically simplified - too many buttons, tabs and clicks

•

Need a chronological view of all patient narrative data

•

Ensure Discharge Summary medication profile accurately matches the medications that the patient
is intended to receive on discharge and that the summary can be accurately printed

•

ECGs and interpretations must be available in PowerChart as well as PFT data without delays

•

PowerChart needs to incorporate results of all tests done through IH, both on-site or off-site (E.g.,
BCCDC)

•

EHR must be accessible throughout BC and incorporate information from elsewhere in BC

•

Information in real time must be accessible if system is offline

•

Needs a basic chart view for all users to facilitate troubleshooting and information sharing - current
inability for different users to view the same information in a patient's chart in the same way due to
differences in role-specific views

•

Results in PowerChart must be securely accessible to patients
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Island Health Response to MSA Critical Issues

#
1

Issue

Comments
Island Health is aware of this concern and, assuming this refers to a situation raised previously by a physician with Island
Health, has investigated this thoroughly.
The display of information differs between different pages within the EHR. The “source of truth” for orders is the
“Orders tab” and, for medications, the “Medication Administration Record” (MAR). Between different views it is
possible for medication information to be displayed differently.

Insulin order
instructions
differed at nurse's
computer resulting
in critical
hypoglycemia
(patient harm) error was occurring
for 10 months

Island Health became aware in January 2017 that information regarding some medication orders could be truncated on
a particular page within the EHR (the “Medications and Orders Components” of “Provider View”). This difference in
display is very unlikely to cause harm and did not cause a hypoglycemic episode. The issue was raised with Cerner, but
no solution was available in the immediate term. To mitigate the low but potential risk of misinterpretation, a warning
message was put on the page containing truncated information encouraging users to go to the “orders tab” to view full
ordering information. This was communicated to physicians by Dr. Fyfe on January 20th and a copy of this
correspondence is below.
When Island Health reviewed the case brought to our attention in January 2017, it was discovered that the physician’s
order had been changed by another member of the care team (a pharmacist) based on a misunderstanding of the
physician’s intentions and the presence of duplicate orders written by two different physicians. This does not appear to
have resulted in any patient harm. The presence of an Electronic Health Record does not change the need for members
of the care team to speak with one-another to ensure clarity and operational leadership has reinforced the requirement
for direct communication where orders are unclear. To be clear, the EHR did not change a physician’s order, this was
done (and can only be done) by another member of the care team.
More broadly, insulin ordering is complex and nuanced. Island Health has sought external experts to provide advice on
simplifying insulin management. A recent internal medicine revalidation session worked through insulin management
and a work plan is in place to simplify these processes.
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#

Issue

Comments
From: Thompson, Laurie J On Behalf Of Fyfe, Mary Lyn (Dr)
Sent: Friday, January 20, 2017 5:47 PM
Subject: Subcutaneous Insulin Orders and IHealth Update

Colleagues,
An important concern has been raised regarding how subcutaneous insulin orders are displayed in the Electronic Health Record. I
would like to thank our physician colleague at NRGH who raised this issue using the EASI Support process.
When using the Provider View, full medication details for a small subset of medication orders are not shown under the
“Medications” and “Orders Profile” headers; instead, abbreviated order details are displayed. This affects medication orders that are
not part of a standardized order sentence (i.e. sliding scale insulin and range doses). Complete medications details for all
medication orders are found within the Orders tab in PowerChart. Details can be found in the attached IHealth update.
While we have previously communicated the abbreviated nature of some medication orders in Provider View, our colleague has
highlighted the clinical importance of this issue. Efforts are underway to create consistency between what is displayed within the
Provider View and the “Orders” tab. In the interim, Provider View has been modified to indicate that full medication details are
available under the Order tab.
In addition to addressing the issue of how these medications are displayed, we recognize that insulin and diabetes management
orders continue to be challenging. We have asked our medication safety team to review these orders to ensure that our insulin and
diabetes management orders and related procedures are as straightforward as possible.
Once again I want thank the physician who brought this issue to our attention using the EASI Support process and encourage all of
our ordering providers use this process or other reporting mechanisms to bring concerns forward.
Sincerely,

Mary-Lyn Fyfe,

MD

Dr. Mary-Lyn Fyfe
Chief Medical Information Officer
Island Health
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#
2

Issue
Anticoagulants
cannot be
modified and is
possible to order
multiple
anticoagulants for
same patient

3

Narcotics can be
ordered in
duplicate and
without dose
ranges

4
Blood transfusions
in emergency
situations are
significantly
delayed compared to preIHealth

Comments
Anticoagulants can be modified. Without further information from the stakeholder, no further comment from Island
Health is possible.
Although it is possible for multiple anticoagulants to be ordered, in May 2016 duplicate order checking was enabled for
anticoagulants and physicians will receive a warning when ordering duplicate anticoagulants. Dose-range checking is
also in effect for some anticoagulants.
Narcotics can be ordered both with a specific dose and with a dose range.
It is clinically appropriate to order duplicate narcotics in many circumstances. A tool to warn physician about multiple
narcotic orders for non-palliative patients is in development, but it important that this alert not fire routinely where use
of multiple narcotics is appropriate. This tool will likely be approved for implementation in the next few weeks, but
extensive physician engagement and education will be required as physicians using paper orders can order an unlimited
number of narcotic or other high-risk medications without receiving an alert and this will represent a significant practice
change for some ordering providers.
Following the recommendations of Dr. Cochrane, dose-range checking for hydromorphone was trialed earlier this year
with the hospitalist group. This trial was successful. Functionality for dose-range checking for hydromorphone was
recently activated for all providers, but this activation caused some groups of providers (surgeons) to see a large
number of warnings, and as an interim solution, the upper limit of normal dosing has been increased to accommodate
usual care. Further work with the surgeons and the Therapeutic Stewardship and Safety Quality Council is required.
Dose-range checking is already being used for some anticoagulants and for digoxin.
This concern was raised soon after activation of the electronic health record and was reviewed by Dr. Brian Berry,
division director for hematopathology and his findings were summarized in a letter to Dr. Fyfe in Summer 2016 which
was also shared with the Minister of Health and the Island Health Board. Dr. Berry states “The CPOE process is clearly
safer and faster with more value added decision support and Quality Improvement opportunities than the current paper
process…”
The full letter from Dr. Berry follows.
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5

6

7

8

Pharmacy autoverification
process created
many possible but
untraceable/unde
terminable
medication errors process
discontinued
Orders continue to
go missing and
medications
disappearing from
the Medication
Administration
Record
ICU requested to
be closed
electronically so
orders can be
entered only by
attending
intensivist (i.e., if a
patient is on the
ICU, all orders
from outside
physicians will be
blocked by the
system) - still
outstanding
Intensivists/physic
ians continue to
receive medication
requests from
patients they no
longer have a
clinical
relationship with

Pharmacy Autoverification was activated for three days in September 2016. Island Health has acknowledged that this
was an error and apologised.

Island Health has investigated this extensively and can find no instances of “disappearing orders.” Orders are modified
by other members of the care team and this process has become more visible with the introduction of the EHR.

This is an issue of controversy. Although technically feasible, there are significant clinical risks associated with
electronically closing the EHR in the manner requested by the NRGH Intensivists. This is not an “IHeatlh” decision, but a
decision for the Island Health quality structures. In September 2017 the ICU Quality Council reviewed and accepted a
proposal to close electronically close the ICU and the technical build for this is in final testing.
It is worth noting that Dr. Theal recommended against electronically closing the ICU.
It is unlikely that unanimous agreement regarding electronic “closure” of the ICU will be found..

Until the spring of 2017, antibiotic and narcotic orders across Island Health (in both paper and electronic environments)
were subject to an automatic stop rule after seven days prompting the ordering physician to reorder if clinically
necessary. This policy was reviewed and discontinued by the Therapeutic Stewardship and Safety Quality council.
In September 2017 an ICU physician at NRGH was mistakenly assigned as the supervising physician for a resident
physician in another hospital and received requests relating to the resident’s orders. This was in error and has been
rectified.
PAGE 8

71

9

Intensivists and
other physicians
continue to receive
requests in their
inbox to review
medications for
patients with
whom they no
longer have a
relationship. No
ability to ensure
notification of or to
forward request to
MRP

10

There is narrative nursing documentation in the EHR.
No nursing
narrative, leading
to breakdown of
communication
between nursing
and physicians

11

12

Please see question 8.

Automatic
integration of
monitoring,
medication, and
device information
into clinical
documentation
remains
problematic
Increased wait
times in ED post
IHealth launch -

Nursing documentation has changed over time and there was no consistent nursing documentation practice prior to
implementing the EHR. Nursing documentation varied from unit to unit. Three initiatives are currently underway to
address nursing documentation.




A site initiative is underway at NRGH lead by the site director to standardize nursing documentation.
The EHR Quality Council has set direction for where in the EHR narrative notes should be documented.
An Island-Health wide initiative under the leadership of the Chief Nursing Officer and Professional Practice is
examining standards for nursing documentation
Data from some device types gets integrated into the EHR. In the months after activation there were concerns regarding
device integration and technical teams addressed these concerns. We understand that no concerns regarding device
integration have been brought forward in well over a year and that the issues previously raised have been resolved. If
there are ongoing concerns regarding device integration we would welcome this information so that any concerns could
be addressed.

Emergency Department Metrics do not support this notion.
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leading to patient
harm (higher ED
wait times linked
to mortality)

Average ED LOS for admitted patients increased at the time of activation, this situation worsened after the ED returned
to paper orders for medications and appear close to baseline.
Triage to discharge time for patients not admitted as inpatients increase prior to full activation and have continued to be
elevated despite a return to paper medication orders in the ED.
ED Left Without Being Seen rates increased prior to full activation and worsened after return to paper-based medication
ordering.
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13

Reduced efficiency
of hospital care
has translated into
prolonged wait
times for
outpatient services

14

Island Health has not seen any data to support this and cannot comment on this notion.

In May 2016, Dr. David Nil, one of Cerner’s Chief Medical Information Officers and a primary care physician by
background, was on site at NRGH to tour the hospital and attend a special meeting of the Local Medical Advisory
Committee. While touring, Dr. Nil was invited to join Dr. Mary Lyn Fyfe at the Emergency Services Department meeting
where concerns related to medication management and safety were being discussed. Dr. Nil toured the Emergency
department prior to joining the discussion, and briefly shadowed some Emergency physicians.

Cerner official
suggested the
Pharmacy Module
required
"reconfiguration"

At the Department meeting, Dr. Nil shared his experience and perspective on the challenges being faced as being typical
for the scope of change and elapsed time of the stabilization (less than two months post activation). He suggested that
the ‘ED Quick Orders mpage’ be reconfigured to support efficient use of CPOE.
This recommendation was misunderstood and/or expanded to reference the quality of the entire ‘Pharmacy Module’ or
PharmNet, for which Island Health has been using since the early 2000s. PharmNet is the primary user interface for all
pharmacy staff, and is an integral part of the closed loop medication process.
The concerns related to the ‘Pharmacy Module’ began to be shared broadly within the physician community, creating
concern and fear about the underlying integrity and safety of the CPOE toolset for medication management.
When the concern was raised by the NRGH MSA leadership at the end of June 2016 at a Special HAMAC meeting
dedicated to the HAMAC review of IHealth, clarification on the actual language and intent of Dr. Nil’s statement was
provided, and the importance of establishing a shared narrative that avoids rumor and unnecessarily inflammatory
language was underscored by HAMAC
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15

16

High Acuity Unit
will need to use
IHealth, leading to
patient safety
issues due to the
use of a different
system than the
ICU (which is still
using a paper
system)
Need a
mechanism for
consultants to
leave suggested
orders for critical
care patients that
can be activated
when moved from
the ICU. Related to
electronic
enforcement of a
closed ICU

Dr. Cochrane has identified that the use of hybrid systems places patients at risk. There is no plan to increase the use of
hybrid systems.

See answer number 7. The design undergoing final testing and approved by the ICU Quality Council includes such a
mechanism.
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17

This is available. The screenshot below were taken from a patient chart on October 19 2017 and demonstrate the
requested functionality.

Need a clear,
legible,
chronological
record of ALL
entered patient
orders for an
encounter currently too many
columns and
truncated fields
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18

Provide a CPOE
interface that
allows for "free
text" orders

19

20

21

CPOE interface
needs to be
simplified - too
many buttons,
tabs and clicks
Need a
chronological view
of all patient
narrative data
Ensure Discharge
Summary
medication profile
accurately
matches the
medications that
the patient is
intended to receive
on discharge and
that the summary
can be accurately
printed

The general use of such a tool would make CPOE ineffective and would reintroduce transcription error. Free text orders
would also suppress of many safety features of the EHR including alerts which immediately warn the ordering provider
(physician) based on drug-allergy checking, drug-drug interaction checking, dose-range checking, and duplicate order
checking. Free-text orders may also decrease use of standardized order sets which have been well-shown in the medical
literature to improve patient outcomes.
However, if a provider cannot locate the order they wish to use, they can enter a free text “CPOE Communication
Order.” This order is sent to a nurse informaticist who will enter the order on the provider’s behalf and confirm that the
order is correct via the message centre.
There is ongoing work to simplify the user interface. Please see the “physician” tracker for details.

This is available in clinical documentation. Please contact us to see a demonstration.

It is not possible to achieve an accurate medication discharge summary without first conducting an adequate bestpossible medication history and medication reconciliation. Work with physician colleagues continues to reinforce the
importance of these steps. In addition, pharmacy technicians have been hired and trained to assist with best possible
medication histories.
We are working with a primary care provider from Nanaimo to introduce a new discharge template in the near future,
and will work with physicians to encourage admission and discharge reconciliation so that the information given to
patients and sent to the primary care providers in the community is accurate.
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22

ECGs from most Island Health locations are viewable in PowerChart and FirstNet using the ECG viewer.

ECGs and
interpretations
must be available
in PowerChart as
well as PFT data
without delays

In the past, ECGs could only be obtained by finding the patient’s paper chart, and in some locations ECGs were kept in a
separate chart from the chart containing the in-patient record. Additionally, ECGs could only be obtained from the
patient’s current location of care.
PFT reports from NRGH are available on the EHR.
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23

24

Information in real
time must be
accessible if
system is offline
Need a basic chart
view for all users to
facilitate
troubleshooting
and information
sharing - current
inability for
different users to
view the same
information in a
patient's chart in
the same way due
to differences in
role-specific views

Downtime procedures are in place to access information during a downtime. Every clinical unit has a dedicated
downtime computer to access historical information in a downtime. During a downtime, paper processes are used.
Although clinical users generally have access to the same data, the workflow views are different for different types of
users. For instance, an orthopedic surgeon likely does not want to see the same display as a dietician.
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HAMAC Review Discussion of MSA Critical Issues
Appendix B: June 14, 2016 NRGH MSA Executive Comments and Questions
The following comments and questions were received by the HAMAC Chair from the NRGH MSA Executive on June 14, 2016. Responses and/or
references to the HAMAC report are provided in the right-hand column. Due to the nature of the questions, and the timeframe provided, it is
important to note that there is a significant reliance on information provided by the IHealth team.
NRGH MSA Executive Comments and Questions
Prior to Activation of IHealth
Due Process
1. Did Island Health’s (IH) Risk Management staff
make recommendations to Island Health prior to
the activation of iHealth? If they did, what were
the recommendations and were they acted upon
by IH? If they did not, will HAMAC recommend
that IH’s Risk Management staff revisew iHealth?

Response and/or Report Reference

Due to the strategic nature and complexity of IHealth, oversight of risk is provided at
the Board level.
The Island Health Executive team provides sponsorship for IHealth, including the Chief
Financial Officer who is responsible for the Risk Management portfolio. Risk
Management process and tools are incorporated into the IHealth project management
processes. Risk Management staff did not make any recommendations prior to the
NRGH activation.
The Board oversaw the IHealth due diligence process through a Board Task Force, and
the Enterprise Risk Management tool was used as part of this process to identify
strategic risks and mitigation plans.
The Board monitors the IHealth implementation progress through a standing report at
the Board Committee of the Whole. A risk register for the project is maintained, and
reported to the Board through the standing report.

2. Did IH’s Information Stewardship, Access & Privacy
Department staff make recommendations to
Island Health prior to the activation of iHealth? If
they did, what were the recommendations and
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See Section 4.2 for more information on the due diligence undertaken prior to the
endorsement of the IHealth strategy by the Board, Section 5.4 for details on the preactivation testing and sign-off process, and Appendix E for the most recent IHealth
Board reports.
Members of Island Health’s Information Stewardship, Access and Privacy team are
embedded within the IHealth team, and as such their recommendations, as core
members of the team, informed the IHealth access model.

were they acted upon by IH? If they did not, will
HAMAC recommend that the IH Department staff
review iHealth?

3. Did IH have evidence that the iHealth system
including the pharmacy module, had been tested
in a patient environment prior to Go -Live and was
safety demonstrated?

4. Did IH inform the public of the likely potential risk
to them associated with EHR implementation?
What steps did IH take to absolve the providers of
liability associated with its implementation?

Island Health’s commitment to privacy and security through IHealth is documented in
the IHealth Privacy Impact Assessment (PIA) and Security Threat and Risk Assessment
(STRA).
NRGH staff and physicians were educated on their privacy obligations and best
practices through IHealth education.
Prior to activation at NRGH, the new IHealth tools were tested extensively in the nonproduction Certification environment, see Section 5.4 and Appendices G and H for
more information.
The Cerner pharmacy module, PharmNet, has been live in production at Island Health
since 2000, and has supported medication ordering through departmental order entry
since that time.
The public were advised through multiple channels about the implementation of
IHealth at NRGH, including signage at the NRGH site. The potential impact on
timeliness of care was communicated.
Physician practice changes were reviewed by the Physician Accountability Group (PAG)
and policies have been developed to provide guidance on physician responsibilities
with respect to the use of the new tools. These policies were reviewed at appropriate
sub-committees of HAMAC, HAMAC and/or COGC.
Generally speaking it is the responsibility of the Health Authority to ensure adequate
systems (such as IHealth), staffing, facilities and other resources are available to
facilitate safe patient care. The Health Authority would be directly liable to a patient
for damages sustained as a result of improper protocols or lack of adequate facilities or
systems.

5. Given that Nanaimo is effectively a beta test site
for the IH system, was informed consent obtained
from the public and providers?
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We encourage physicians to contact the Canadian Medical Protective Association
(CMPA) regarding liability concerns – CMPA offers its members timely advice on
current and emerging issues and has the option for specific consultations.
The NRGH activation was the first implementation of EHR functionality at Island
Health, (specifically clinical documentation, CPOE, and bar-coded medication scanning)
that has been demonstrated in multiple Canadian and US health systems. As such, the

implementation was not considered a beta-test, research project or clinical trial, and
informed consent from the public and/or providers was not determined to be
required. See Section 4.4 for more information about the use of advanced EHR
functionality, and specifically CPOE, in Canada.
Education Prior to implementation
1. How did IH ensure that all iHealth users had the
competency to use iHealth without error upon
activation? Moreover, what did IH do with the
feedback regarding safety, flow and tasks that
users gave during iHealth training?

Specific Patient Issues Since Activation of IHealth
1. IH “credits the system’s electronic warnings for
catching about 400 human-caused medication
errors”. Could the HAMAC see the evidence for
this? How are these errors being identified?

2. There was a public claim by IH that “it has found
no evidence that the system is changing or
deleting medication orders” there had been no
evidence of medications going missing or
duplication thereof. Will IH share with the HAMAC
all the PSLSs reported from NRGH and all the
PSLS’s that were reviewed:
- From ED and ICU since their “return to
paper” on May 25th; and
- Since the iHealth launch on March
19th?
3. Will IH share with the HAMAC reports of all
incidents and outcomes not reported through the
PSLS that have been logged with IH since iHealth
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Providers were required to attend two, four-hour sessions of IHealth education prior to
the IHealth activation. A competency evaluation was completed in the classroom.
Response to provider surveys was minimal, but between the February and March
surveys, providers indicated they were feeling more comfortable with orders
management and documentation.
Feedback was incorporated from education and taken to the related project streams
for evaluation and action.

Through the use of positive medication administration (point of care bar-code scanning
of the patient and drug), safety alerts are identifying wrong patient and wrong drug
mismatches (e.g. errors) prior to administration. The cumulative number of alerts was
reported at a point in time as 400. The total number of mismatch alerts to-date since
activation exceeds 1,000. Details on the medication mismatches identified to date are
included in Section 6.3.
See Section 7 and Appendices M for more information about medication related PSLS
events reported at NRGH since the IHealth activation. All PSLS events will be made
available to HAMAC at the request of the Committee.

The IHealth project incident log is available to all Island Health staff and privileged
providers at:
https://connect.viha.ca/depts/ehr/activation/Lists/StabilizationLogNRGH/AllItems.aspx

launched on March 19th?
4. Will IH clarify for the HAMAC how the Provincial
Reporting System has been applied to iHealth (ie
the process by which PSLS reports are accessed by
IH, triaged and then analysed/reported)? How do
those registrants of the PSLS get informed of the
outcome of IH’s analysis?

System Integrity Issues
The lack of integrity of the order entry process is at
the heart of provider concerns about the system. It
accounts for complaints about medications which are
not ordered as intended or which disappear from the
MAR; it is the basis for concerns regarding alterations
in fluids or duplication of investigations; it explains
frustrations in delays in the consultative process, and it
underpins the uncertainty providers (physicians,
nurses, pharmacists, etc) express about the overall
care plan for the patient.
1. How can physicians, RNs, Pharmacists, etc and
patients be assured that there is integrity to the
order system (from input to implementation)?

A PSLS event handler can report that a “computer contributed to the event” by
selecting the associated checkbox in the PSLS reporting system. Event handlers are
responsible to update reporters on the outcome of the event review and any follow up
actions.
All PSLS events reported prior to May 27 have been reconciled with the IHealth project
incident log. A twice weekly report of new PSLS events is sent to the IHealth project
team for further reconciliation. As above, the IHealth project incident log is available
to all Island Health staff and privileged providers.
Computerized Provider Order Entry represents a significant change for all members of
the clinical team involved in orders management. The EHR codifies processes that may
not have been visible in the paper-based ordering environment, such as the
discontinuation of medications at defined intervals, and requires changes in ordering
practices at the point of entry by ordering providers, that may have been previously
made by other members of the care team as part of downstream processes in the
paper-based environment.

The reliability and integrity of CPOE from a system perspective was established
through the pre-activation testing processes as described in Section 5.4. The system
and integration testing summary reports are included in Appendices G and H.
Assurance that the intended order has been placed can be established by the ordering
provider through the orders and medication tabs.
Depending on the order type, orders are reviewed, verified and/or modified by
receiving clinical departments, including pharmacy, laboratory medicine and diagnostic
imaging. Depending on the materiality of clarification or changes required, ordering
providers are contacted directly. Order modifications are reflected in the orders and
medication tabs for ordering providers, and on the MAR for nursing providers.
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Orders are then actioned by the appropriate member of the care team. For
medications, an electronic closed-loop process provides assurance of the medication
‘rights’ (right patient, medication, time, dose, route) through point of care bar-code
scanning.
Liability Issues
iHealth cannot record intentions, only what goes in the
boxes. On paper, staff have the freedom to record ALL
pertinent information in the way they have been
trained to do it best, be it with narrative or diagram;
we have the possibility of writing complex multi-step
orders that rely on the skills of nurses and their
discretion to execute. This is based on a foundation of
trust, teamwork, and a mutual understanding that if
we aren’t sure what is intended, we can always ask.
iHealth removes this nuance and it is assumed that
what is ordered is what is intended.
Again, although the electronic record may remove
layers of human error, it simultaneously removes
layers of human checks and balances that would have
caught these errors.
1. How can a physician be protected from liability in
cases where orders made through iHealth results
in actions inconsistent with direction from the
physician?

2. What steps has IH taken to ensure that a
physician’s clinical documentation/notes cannot
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Care team processes change when electronic tools are introduced, and care team
members come together in new ways to continue to practice to high standards of care.
Bringing an electronic health record into the environment changes the conversation
and harmonizes practice but does not replace in person communications or the need
to seek clarity of intent. All orders entered can also be viewed in ‘Order History’.

Generally speaking it is the responsibility of the Health Authority to ensure adequate
systems (such as IHealth), staffing, facilities and other resources are available to
facilitate safe patient care. The Health Authority would be directly liable to a patient
for damages sustained as a result of improper protocols or lack of adequate facilities or
systems.
We encourage physicians to contact the Canadian Medical Protective Association
(CMPA) regarding liability concerns – CMPA offers its members timely advice on
current and emerging issues and has the option for specific consultations.
See Section 6.2

be modified by another iHealth user?
3. What steps has IH taken to correct the following
iHealth deficiencies:
- Providers being unable to modify notes
just after submitting them?
- notes in process which are not signed are
sometimes duplicated and residual notes
created in the chart?
Ensuring quality of care as patients transition through
and from the iHealth system to other providers
1. How will IH ensure that quality of care as the
patient moves through the health care system
continuum is not impacted by iHealth’s failure to
transmit lab results to a patient’s family physician
or ordering physician in the community, as
promised pre-implementation in a timely fashion
as was historically done?
(http://ihealth.islandhealth.ca/wpcontent/uploads/2015/09/faqs-all.pdf
2. How will IH ensure that duplicate orders arising
following transfer of care from one physician to
another are not acted upon? Can iHealth be
modified to ensure that physician order sets are
closed/discontinued upon transfer of patient from
one physician to another, thus eliminating
duplication of orders?

Nursing Issues
1. How will IH ensure that nurses, particularly those
working evening shifts, effectively communicate
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See Section 6.2
The Health Information Management team is responsible for supporting
documentation questions and eChart correction. Clinical informatics support is also
available 24/7 through the new Clinical Solutions Desk.

With the implementation of CPOE, the ordering provider can add which physicians
should be copied on medical imaging reports, and outpatient and ED laboratory
reports. Island Health does not distribute inpatient lab results unless they are resulted
post discharge of the patient.
However, in the first weeks of the IHealth activation at NRGH, ‘copy to’ providers were
not entered consistently resulting in ED outpatient laboratory and medical imaging
reports, as well as inpatient medical imaging reports, not being sent to the primary
care provider. This was subsequently automated (June 14th) and reports backdating
to the NRGH activation are in the process of being distributed.
The medication reconciliation tools have been designed to streamline the transfer of
patients between services and providers. There are multiple reasons that duplicate
orders have been created during the learning process. Medication reconciliation is a
relatively new process for Island Health, and clarification has been provided on
responsibilities in the Information Transfer at Care Transitions policy. The receiving
physician is responsible for medication reconciliation following transfer of care. It is
important to note that Pharmacy and/or Nursing may identify and correct duplicate
orders through their verification and chart review processes, and will notify the
ordering provider prior to administration.

There are several options for documenting nursing narrative, specific to different
situations. Professional practice, nursing informatics and nursing leadership at NRGH

clinically relevant observations with physicians,
specifically through the nursing narrative? Can
iHealth be modified to ensure that nurses are able
to provide clinically relevant nursing notes without
affecting workload?
2. IH has claimed consistently allied health
professionals are happy with the iHealth system,
yet the MSA has heard consistent safety and
workload concerns expressed by allied health
professionals. IH has conducted a survey of
nursing staff. What is the result of this survey
process in terms of the concerns raised by nurses?
Workload Issues
1. What, if anything, has IH done to assess the impact
of the iHealth system on workload of all healthcare
providers and therefore access to patient care?

have reviewed their practices and have implemented two primary documentation
types for nursing. Communication regarding these new changes occurred on June 17,
2016.

See Section 7.6.

Key operational performance measures are being monitored to assess impact on
access to patient care. See Sections 7.4 and 7.7 for more detail.
Peer organizations have seen a return to baseline operations in the 3-6 month
timeframe following implementation of advanced EHR capability. Workload impact will
continue to be monitored by the Site Leadership, and additional staffing and/or shifts
have been funded as required to support the change process.

2. Can iHealth explain why the nurse informaticists
have been removed? Were they unhappy because
the workload was overwhelming? If so, does this
support the notion of a system problem?

For example, paid IHealth shifts for ED, Hospitalists and Internal Medicine were
offered. In addition, reduced workload on-shift learning hours were provided for the
ED.
The decision to move forward from the temporary use of Nurse Informaticists entering
medication orders for patients admitted from the ED, and all orders for ICU patients,
was made for the following reasons:
1. The process was put in place as a temporary measure in high acuity areas while
priority improvements were completed.
2. There is insufficient staffing to sustain the process with Nurse Informaticists on an
ongoing 24/7 basis.
3. Nurse Informaticists reported challenges related to the need to clarify issues in the
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legibility and completeness of paper based orders; differences in the paper based
orders, as written, and the known intent of the order; and required changes to
paper-based orders as identified by pharmacists through their verification
process. Nurse Informaticists had concerns related to the absence of respectful
communication and willingness to engage in this required dialog.
4. Nurse Informaticists are required to support the planned improvement efforts in
their assigned clinical areas.

3. Has IH assessed workflow markers of emerg / ICU
physicians and nursing before and after their
transitions to paper ordering? What has been the
impact of iHealth introduction on ED wait times
compared to those prior to implementation and
following return to paper orders/MARs?
Summary Question
1. What is the evidence that iHealth can provide a
single all-inclusive patient record that is portable
(“one patient one record”)?

Nurse Informaticists were interviewed as part of the HAMAC evaluation to understand
the quality and safety considerations of the hybrid order entry process. Themes from
these interviews are summarized in Appendix K.
See Section 7.4.

IHealth will provide a single, integrated EHR for all services provided by Island Health,
to the scope as defined in the Project Charter and detailed Project Plan.
The IHealth strategy leverages Cerner-based EHR capabilities as well as other existing
Island Health systems, such as the Intellerad PACS system. The term ‘single, integrated
EHR’ reflects the single source of truth that will be established through IHealth in the
Cerner-based platform for clinical documentation, orders and results.
Island Health has demonstrated its ability to maintain a single instance of the Cernerbased EHR since the regionalization of the EHR in 2008.
Some IHealth components have not yet been implemented, and therefore components
of the health record remain on paper at NRGH. For example, the regional ECG solution
is planned for deployment in 2016, following the NRGH stabilization.

88

As Island Health invests in new smart biomedical devices and other technologies over
time, corresponding changes will be required in the EHR that are currently beyond the
scope of IHealth. For example, positive blood administration capabilities that will
follow investment in unit dose packaging of blood products.
There are many additional care providers and services outside of Island Health that will
also maintain health records for the population that Island Health serves, including
private physician practices, Provincial systems such as PROMIS for renal care, and
other Provincial services such as BC Centre for Disease Control and the BC Cancer
Agency. The BC Ministry of Health has identified interoperability between disparate
information systems as a priority, and Provincial efforts are active to define the
required standards and technology to meaningfully share clinical information across,
and between, these jurisdictions.
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6.3. Appendix C: General Benefits of Advanced EHRs
The 2004 Canadian Adverse Events Study found that adverse events happened at a rate of 7.5 events
5
per 100 hospital admissions, with 37% of events considered preventable and 21% resulting in death.
This and many other publications identify the role of EHRs, in conjunction with culture change,
teamwork and better processes, to improve the quality, safety and experience of care.
A 2011 systematic review of health information technology benefits, including those associated to
computerized provider order entry, clinical decision support, and other advanced functionality, showed
that 92% of publications reviewed showed positive results with respect to the advanced EHR’s effects
on outcomes, quality, efficiency, and provider satisfaction. However, the review also found that
dissatisfaction with EHRs among providers remains a significant challenge and barrier to achieving the
6
full potential of advanced EHRs.
Specific benefits of EHR-use has been validated through multiple publications over the past 10+ years.
A 2007 study by the Center for the Advancement of Health showed that more than 60% of medication
errors in hospitals were attributed to poor handwriting and computerized provider order entry
7
significantly reduced such errors. Another study in 2014 found that closed loop medication systems
8
and alerting in EHRs has led to a reduction in adverse drug events of up to 52%. A 2016 survey by
HIMSS showed that EHRs also reduce the amount of duplicative testing and allow clinicians to share
9
information more effectively with one another.

5

Baker, G.R., P.G. Norton, V. Flintoft, R. Blais, A. Brown, J. Cox, E. Etchells, W.A. Ghali, P. Hébert, S.R.
Majumdar, M. O'Beirne, L. Palacios-Derflingher, R.J. Reid, S. Sheps, R. Tamblyn. 2004 May 25. “The
Canadian Adverse Events Study: the incidence of adverse events among hospital patients in Canada.”
Canadian Medical Association Journal 170(11): 1678-86. Retrieved from
http://www.cmaj.ca/content/170/11/1678.full.pdf
6

Buntin, M.B, M.F. Burke, M.C. Hoaglin and D. Blumenthal. 2011. “The Benefits of Health Information Technology:
A Review of the Recent Literature Shows Predominantly Positive Results.” Health Affairs 30(3): 464-471.
Retrieved June 16, 2016: http://content.healthaffairs.org/content/30/3/464.full.pdf
7

Shamliyan TA, et al. Review of the evidence: impact of computerized physician order entry system (CPOE) on
medication errors. Health Services Research online, 2007.
8

Hydari Z, Williams T, Zimmer KP. HIT safety: progress made and challenges ahead. Office of the National
Coordinator for Health Information Technology. 2014.
9

Healthcare Information and Management Systems Society (HIMSS). 2016. 2016 HIMSS Value of Health IT Survey.
http://www.himss.org/value-of-it-survey
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6.4. Appendix D: Original Budget and Scope
The approved capital and operating budgets for IHealth, as per the 2013 total cost of ownership (TCO)
was $100.3M and $73.2M, respectively.
Specifically, the original scope aligned to these budgets along with their proposed dates of completion,
as per the IHealth Project Charter dated January 17, 2014, were as follows:
•

New foundation activation was to occur in November 2014 for all of Island Health.
•

•
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Included the implementation of the new Cerner Millennium foundation aligned with standard
content and the migration of defined historical information from the existing Cerner platform to
the new standard platform.

Cross-continuum new functionality activation was to occur in February 2015 for an initial region, and
June 2015 for the remaining regions. A 3-month stabilization period was to follow each activation.
The advanced EHR functionality included:
•

Clinical Documentation
• Streamlined functionality that would further enable care planning, inter-professional
collaboration, and care coordination across the continuum. This included standardized
electronic documentation of clinical assessments and notes, automated capture of key patient
and client vital sign information from the home, community, and hospital settings, and
longitudinal capabilities to support chronic disease management, health promotion, disease
prevention and integration between acute and community care.

•

Orders Management
• Encompassed the guided electronic ordering for diagnostic tests, medications, referrals and
other patient care orders. Orders were to be based on consultation with evidence according to
practice standards.

•

Closed-Loop Medication Management
• Included interaction checking, medication reconciliation, electronic management of
medication histories, and positive medication administration across the four-stage medication
process (ordering, transcribing, dispensing and administering).
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6.5. Appendix E: Detailed spend-to-date for remaining IHealth capital
and operating budgets.
As provided by Island Health:
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6.6. Appendix F: Planned Scope for Remaining Capital within Original
Envelope
In July 2017, the board endorsed an Island Health approach for completing the scope of the IHealth
project. This approach is referred to by Island Health as “IHealth 2.0”. Within what remains of the
original capital envelope, the Island Health board endorsed completing the cross-continuum EHR
functionality within the remainder of geography one by advancing both the acute and non-acute EHR
toolsets in parallel.
The following key milestones, as per the IHealth 2.0 Full Scope & Milestones document provided by
IHealth, are to be executed within the parallel streams:
Stream 1 – Non-Acute; Community Health Services, Primary Care and Patient Portal
•

Complete design/build of Community Health EHR
 First demonstration of select new tools at OHC
 Implement tool through iterative releases in Geography 1

•

Complete design/build of Primary Care EMR
 Activate in Port Hardy private GP practice
 Continue planned activations in NP clinics across Geography 1

•

Demonstrate Patient Portal
•

•

Activate in Mt. Waddington/OHC

Demonstrate EHR-EMR interoperability
•

Enable sharing of patient summaries /workflow automation with private practice GPs not using a
Cerner-based EMR

Stream 2 – Acute, Residential & Ambulatory Care
•

Complete Revalidation and Optimization of EHR
•
•

•

CPOE enhancements
SurgiNet improvements and configuration

Activate acute sites in Geography 1
•
•

All sites in Mt. Waddington
Campbell River and Comox Hospitals

The expected completion of the system by the end of the original capital envelope is 95%. The
projected completion per care-setting can be seen below and was provided in the Island Health
document “Asset-Percent-Complete-Summary”, dated October 24, 2017:

Acute
Ambulatory
Primary Care
Home & Community Care
LTC & Residential
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Design

Build

100%

95%

80%

60%

100%

100%

75%

60%

100%

90%

The forecasted capital requirements for this initial phase of IHealth 2.0 (remainder of the original
capital envelope) can be seen below, as detailed in the Island Health document “IHealth – to 100M –
Categories Breakdown_Cash Flow”, dated October 24, 2017:
Categories
Cerner - Advanced Technology Solutions
Cerner - Equipment/Sublicensed Software
Cerner - Licensed Software

FY2017/18

FY2018/19

-

-

$72,166

-

$196,949

-

$1,807,817

$1,726,404

$10,996,373

$346,098

$1,018,423

$450,000

IHealth - 3rd Party Applications

$279,774

$159,887

IHealth - Hardware

$460,826

$377,086

IHealth - Office Expenses

Cerner - Professional Services (Fee for Service)
Cerner - Professional Services (Fixed Fee)
Cerner - Travel

$249,656

$151,522

IHealth - Organizational Engagement

-

-

IHealth - Other Backend Voice Recognition

-

-

IHealth - Other Cerner Projects In Progress

-

-

IHealth - Other Med Safety

-

-

$771,650

$572,173

IHealth - Project FTE's

$3,671,305

$2,428,879

IHealth - Renovations

-

-

IHealth - Space & Equipment

-

-

IHealth - Travel

$754,989

$410,000

5% Contingency

$1,013,996

$331,102

Grand Total

$21,293,925

$6,953,152

Cumulative Total

$91,926,578

$98,879,730

IHealth - Physician Leaders

Also included in capital costs are $1,437,889 in outer-year commitments for Cerner Fixed Fee Monthly
Payments (to be drawn between 2019 and 2023). The cumulative total taking this into account is
$100,317,619.
The forecasted operational requirements for this initial phase of IHealth 2.0 (remainder of the original
capital envelope) can be seen below and were taken from the Island Health document “IHealth – to
100M – Categories Breakdown_Cash Flow”, dated October 24, 2017:
Categories

FY2017/18

FY2018/19

Base (Ongoing costs from the original activation)

$6,865,627

$8,530,913

Non-Base (Net new costs attributed to the remaining roll out)

$3,005,331

$5,144,362

$564,323

$605,657

-

$2,500,000

Benefits
Depreciation
Contingency (5%)
Grand Total

-

$714,047

$10,435,281

$17,494,979

Cumulative Total

$40,199,344

$57,694,323
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Completion of the approved scope within the remaining capital envelope is expected to occur in
October/November 2018. Work towards the completion of the scope outlined above is in progress.
Below is an Island-Health generated depiction of the forecasted timelines for the approved scope, as
contained in the document “IHealth 2.0 – ESC_Oct 2017”, dated October 18, 2017:
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6.7. Appendix G: Progress against plan for remainder of original capital
envelope
Stream 1 - Community Health Services, Primary Care and Patient Portal
“Community Health Services EHR
•

Regional design and Phase 1 implementation plan on-track for completion in October.

•

Rapid prototyping of tools will begin at Oceanside Health Centre in November 2017 and continue
through March 2018, with activations planned for all community teams at Oceanside Health Centre
and in Mt Waddington by April 2018.

•

This will be the first demonstration of the full cross-continuum EHR. The remainder of Community
Health Services in Geography 1 will follow in summer and fall 2018, in conjunction with the acute
care activations in Campbell River and the Comox Valley.

Primary Care EMR
•

Activation of the Primary Care EMR at the Port Hardy Primary Health Care Centre is on-track for
November 2017, followed by Port Alice Health Centre and the Port McNeill Medical Collaborative in
early 2018.

Patient Portal
•

A Project Charter is being developed for the first demonstration of the portal in Mt Waddington,
representing one additional component to the first demonstration of the cross-continuum EHR in that
area.

EHR-EMR Interoperability
•

The first demonstration of electronic sharing of patient summaries between at least two predominant
EMR vendors and Cerner is on-track for September 2018.”

Stream 2 – Acute, Residential & Ambulatory Care
“Complete Revalidation and EHR Optimization (with corresponding improvements at NRGH)
Third Party IHealth Review
•

EHR Optimization activities as identified in the IHealth Third Party review are advancing and on track
for completion in the next reporting period (Q3 17/18). Efforts continue to be focused on simplifying
the CPOE user interface based on end user feedback.

NRGH Perinatal Documentation
•

The perinatal team continues to be highly engaged in advancing the work plan developed following
their peer site visits.

•

Plans for the roll out of Fetalink are underway, and include room renovations and device changes to
comply with Occupational Health and Safety recommendations, a code upgrade to a newer version
with increased functionality, changes to the account settings of perinatal users, and compiling
training materials and resources.

•

Additional simplification of the user interface for clinicians and providers is also active.
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MOST
•

HAMAC has endorsed a strategy to move forward with the regional implementation of electronic
order entry for MOST (Medical Order for Scope of Treatment) in order to support the delivery of safe
and coordinated end-of-life care across all venues, and eliminate confusion and discrepancies
between electronic and paper-based MOST orders.

•

The education and implementation plan is being finalized, with implementation activities targeted to
begin towards the end of Q3 17/18.

SurgiNet Optimization
To support optimization at NRGH and in preparation for IHealth 2.0 acute care activations, Surgery and
Anesthesia are refining the SurgiNet configuration with focus on following improvements:
•

Complete integration between intraoperative nursing and anesthesia documentation

•

Surgeon access to cases from anywhere with the ability to open and review their patient’s charts

•

Tracking boards that allow staff and families to follow each patient’s perioperative journey

•

Auto-population of key components of the Surgeon’s operative note

•

Readily viewable procedure history and scheduled procedures in PowerChart

Activate the Acute Care Sites in Geography 1, including Mt. Waddington and North Island Hospitals
•

Planning and EHR localization activities for the spring 2018 cross-continuum activation at Mt.
Waddington sites has been initiated.

•

Detailed project scoping documentation and workflow assessments are being completed in
collaboration with the Community Health Services and Primary Care teams to support the planned
cross-continuum workflows.”
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6.8. Appendix H: Forecasted costs for remaining scope beyond the
original envelope
As per the IHealth 2.0 plan, for the scope above and beyond the original $100.3M capital budget,
Island Health stated that the majority of costs are known and confirmed. Estimates for variable costs
such as change management were based on Island Health’s analysis of actuals related to the NRGH
implementation and assumptions.
Included in the table below are early estimates of capital requirements to achieve full scope as
originally defined for each geography An estimated $18.7M will be required for the remaining scope
over and above the original capital envelope. This data was contained in the Island Health generated
document “IHealth – to scope – Categories Breakdown_Cash Flow”, dated October 24, 2017.
Estimated Capital Requirements ($)
Geography 2 – Port Alberni/West Coast
Cerner Professional Services
IHealth Staff Salaries (Includes Physician Support)
IHealth Staff Travel
IHealth Misc.
Geography 2 – Nanaimo/Oceanside
Cerner Professional Services
IHealth Staff Salaries (Includes Physician Support)
IHealth Staff Travel
IHealth Misc.
Geography 3 – Cowichan Valley
Cerner Professional Services
IHealth Staff Salaries (Includes Physician Support)
IHealth Staff Travel
IHealth Misc.
Geography 3 – Saanich/Sidney/Gulf Islands
Cerner Professional Services
IHealth Staff Salaries (Includes Physician Support)
IHealth Staff Travel
IHealth Misc.
Geography 4 – Victoria/Oak Bay/Saanich
Cerner Professional Services
IHealth Staff Salaries (Includes Physician Support)
IHealth Staff Travel
IHealth Misc.
Contingency (15%)
Grand Total

$2,207,835
$554,711
$1,264,399
$341,982
$46,743
$606,658
$163,748
$285,086
$87,086
$70,738
$2,931,376
$793,495
$1,509,486
$335,336
$293,059
$1,230,840
$310,536
$755,544
$128,000
$36,759
$9,306,075
$1,985,226
$6,427,721
$589,494
$303,634
$2,442,417
$18,725,201

Early estimates of operational requirements amount to $57.6M between 2018 and 2021. An annual
10
breakdown is shown below . This data was outlined in the Island Health generated document “IHealth –

10

Note:
Localization will require additional build efforts to meet the needs of each facility.
The plan beyond the original capital envelope moves sequentially from Geo 1 to 2, 3, and 4.
With the expansion of the EHR, the total ongoing operating costs directly related to supporting the infrastructure and
new processes will increase.
Major acute sites include 10 months of implementation cycle.

-
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Smaller acute sites include 4-6 months of implementation cycle.
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to scope – Categories Breakdown_Cash Flow”, dated October 24, 2017.
Base
Non-Base
Benefits
Depreciation
Contingency (15%)
Total

11

2018/19 (Q3+4)
$4,627,745
$4,442,696
$326,123
$1,250,000
$1,409,485

2019/20
$9,720,036
$8,693,358
$605,657
$2,500,000
$2,852,858

2020/21
$9,720,036
$5,623,718
$605,657
$2,897,812
2,392,412

Total
$24,067,816
$18,759,772
$1,537,438
$6,647,812
$6,654,754

$12,056,049

$21,519,051

$18,847,223

$57,667,592

11

Island Health amended this table to account for spending that would occur in FY18/19 that should be included in
the “to $100M” spending rather than the “beyond $100M” spending. Actual total is $50.7M. The updated total is
included in our analysis throughout this document, however to preserve the more granular information in this
table, we have left it as-is.
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6.9. Appendix I: Timeline and financial forecast for IHealth 2.0 scope outside of the approved
financial envelop
-

Figure provided by Island health on October 24, 2017 within the document “IHealth 2.0 – To Scope.pdf.
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-

Figure provided by Island health on October 24, 2017 within the document “IHealth 2.0 – by Geo v3.pdf.”
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6.10. Appendix J: IHealth financial forecasting assumptions
The assumptions made by the IHealth team to complete its financial forecasting are as follows:
•

IHealth has noted that learnings from the NRGH implementation regarding costs and savings have
been incorporated into forecasts.

•

Estimates for variable costs such as change management are based on analysis of actuals related to
the NRGH implementation and documented lessons learned.

•

There are offsetting cost decreases where paper-based and manual processes are replaced and/or
eliminated. As site and program implementation reviews occur, a savings model will be developed
and incorporated into the ongoing TCO.

•

Inflation has not been included in the operating costs as inflation is funded separately at the
organizational level.

•

Tax is built in to the costs identified in the budget.

•

Costs related to new scope, including the patient portal, EMR interoperability, and some remote
hosted services have been included in the financials.

•

Staffing costs include salary and benefits at 26%. Staffing levels and associated costs are detailed
below:
FY 2013/14 FY2014/15 FY2015/16 FY2016/17
A
A
A
A

FTE
Cost

40

57

86

FY2017/1

FY2018/19 FY2019/20 FY2020/21 FY2021/22 FY2022/23

8
Capital

67

44

46

43

18

$3,370,494 $4,808,123 $7,238,426 $5,604,023 $3,671,305 $3,865,515 $3,570,242 $1,471,741

-

-

-

-

30

30

Operating
FTE
Cost

15

28

39

28

29

30

30

30

$1,387,661 $2,759,318 $3,789,736 $2,873,248 $2,957,725 $3,117,134 $3,117,134 $3,117,134 $3,117,134 $3,117,134

•

Physician rates are calculated using the current sessional rate. There are currently 6 dedicated
physician leaders supporting design and implementation. IHealth notes that this may grow to 25
physicians if funding from GPSC is secured. Costs associated to this net increase has not been
included in forecasting.

•

Costs associated to education and support requirements are detailed below:
Geo1

Description

#

Clinical Users
Physicians

2287

$

Geo2

Geo 3&4

Cost

#

Cost

#

1,036,362

980

$

450,829

7467

$

3,394,582

Cost

400

$

840,000

220

$

462,000

1125

$

2,362,500

Peer Mentors - Learning

42

$

1,360,800

18

$

583,200

140

$

4,536,000

Peer Mentors - Activation Support

84

$

907,200

36

$

388,800

280

$

3,024,000

$

500,000

$

200,000

$

500,000

$

4,644,362

$

2,084,829

$

13,817,082

Physicians Support
TOTAL

•

Ongoing costs for hardware refresh are not included in the revised financials.

•

All remaining design and build requirements for the cross continuum EHR are to be executed under
Fee for Service arrangement with Cerner.
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6.11. Appendix K: Proposed IHealth Benefits, Outcome Indicators, and
Process Metrics
As contained in the IHealth project benefits strategy document:
Benefits (Objectives)

Outcome Indicators

Process Metrics

•

Reduced # of ADEs per
1000 medication
administrations

•

Increased % of patients with
medication history
documented on admission

•

Reduced # of medication
management related errors
per 1000 medication
orders

•

Increased % of patients with
documented medication
reconciliation on admission
and discharge

•

Increased % of medication
orders sent electronically

•

Increased % of patients with a
documented medication
adherence plan

•

Increased % of at-home Home
and Community Care clients
who have a RC referral
triggered when indicated by
the RAI MAPLe-algorithm
based protocol

•

Increased % of at risk
inpatients who received
appropriate VTE prophylaxis
in keeping with CDS

•

Increased % of patients
assessed for VTE risk within
24 hours of change in status

•

Within target range for
median time in minutes to
administration of broadspectrum antibiotics for

Clinical Quality & Safety
Eliminate preventable adverse drug
events (ADEs) and medication
management related errors in
acute and residential care

Avoid emergency department (ED)
visits and acute care admissions,
e.g., during transitions from living
at home to Residential Care (RC)
placement

Prevent venous thromboembolism
(VTE) in acute care

•

Reduced % of home-to-RC
transitions that involve an
ED visit or acute care
admission

•

Reduced % of clients who
were identified by the
MAPLe algorithm but not
referred to RC and were
subsequently admitted to
acute care

•

Reduced # of VTE incidents
per 1000 VTE risk related
admissions

•

Prevent sepsis and its
complications in acute care

•

Reduced incidence of septic
shock per 1000 admissions

•

Reduced % of target
patients with mortality due
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Benefits (Objectives)

Outcome Indicators

Process Metrics

to sepsis during hospital
admission

Prevent pressure ulcers (PU) in
acute care

Prevent hospital-acquired
infections and improve infection
control

severe sepsis or septic shock
from the time of presentation

•

Reduced average length of
stay related to sepsis
management

•

Increased % of target patients
where sepsis protocol was
fulfilled

•

Reduced # of hospital
acquired pressure ulcers
per 1,000 patient days

•

Increased % of patients
assessed for risk within 24
hours of admission, with
prevention plan/order set
initiated

•

Increased % of patients
reassessed for PU risk daily
or according to protocol

•

Increased % of patients
assessed for ARO risk
(antibiotic resistant
organisms) within 24 hours of
admission

•

Increased % of at-risk patients
with precautions enacted per
protocol

•

Reduced % of target surgical
patients with appropriate
antibiotics administered prior
to surgery

•

Increased % of clients with
“Know-Me” view and care
preferences / goals populated
in the EHR

•

Increased % of encounters
where care is consistent with
“Know-Me” view

•

Increased % of patients
entering self-tracking data
into their EHR

•

Reduced # of patients with
a hospital-acquired
infection per 1000
discharges

Patient-Driven Care
Improve capacity for patient-driven
care reflecting better information
flow, customization and patient
choice and involvement

•

Increased % of patients
reporting satisfaction with
the process and experience
of planning & participating
in care

•

Increased % of clients
reporting care as being
well-matched to their
restorative or preventive
care needs

Provider-Supportive Care
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Benefits (Objectives)

Outcome Indicators

Process Metrics

Improve capacity to deliver
standard- and protocol-aligned care
associated with better healthrelated outcomes

•

Increased % of providers
reporting satisfaction with
the process and experience
of planning & delivering
care

•

•

Increased % of care venues
where health authority
‘best outcomes’ are
achieved

Increased % of cases within a
specified clinical cohort &
timeframe where care
adhered to the EHR clinical
decision support (CDS) rules
and protocols

•

Increased % of providers
electronically tracking clinical
activity against peerdeveloped expectations of
care quality and experience
(patient, staff and physician),
informing team and individual
practitioner quality and
feeding into ongoing
credentialing requirements

•

% of lab and radiology orders
documented electronically
versus verbally or
handwritten

•

% of radiology orders
assessed for appropriate-ness
according to clinical decision
support and peer ordering
patterns using local data

•

Reduced time spent
documenting vital signs
where device integration is in
place

•

Reduced time from order to
intervention with CPOE
(computerized physician
order entry)

•

Reduced turnaround times
between orders placed and
fulfilled (lab, imaging,
pharmacy)

•

Reduced time for hospital
discharge summary to arrive
in physician’s office

Health System Efficiency & Sustainability
Decrease duplication and
associated costs of diagnostic
investigations

Improve timeliness of care due to
more efficient data processing and
access to better information

•

Net annual costs associated
with duplicate testing

•

Net total reduction in per
patient exposure to
radiation annually

•

Reduction in delays and
costs due to incomplete or
missing documentation

•

Reduced annual
transcription and chart
retrieval costs

105 Ministry of Health – IHealth Program Review

Benefits (Objectives)

Outcome Indicators

Process Metrics

Optimize use of acute care
resources

•

Reduced overall average
length of stay related to
preventable causes of
excess length of stay

•

Increased use of clinical
decision support functionality
in the EHR to identify optimal
care pathways and reduce
incidence of preventable
causes of excess LOS

•

Increased % of monitored
clients whose BMI is
maintained within normal
range – stratified by high
risk sub-populations, e.g.,
First Nations

•

Increased % of community &
acute encounters where
height and weight are
captured or updated
electronically

•

•

Increased % of individuals
with hypertension who have
a blood pressure within
target

Increased % of target patients
with provider adherence to
reminder-based protocol for
periodic tracking of HgbA1c
and FBS (fasting blood sugar)
for diabetes monitoring

•

Increased % of individuals
with Heart failure who are on
standard medical treatment
protocols

•

Increased % of individuals
with COPD who have
documented care plans

•

Increased % of at-risk clients
with care managed through
comprehensive electronic
care planning functionality

Population Health
Reduce population risk for high
incidence chronic disease, e.g.,
Type II Diabetes
Optimize clinical course and
outcomes for populations with
chronic conditions
Reduce morbidity associated with
chronic conditions

Improve stable community
placement of high need, high risk
mental health and addictions
clients

Per defined cohort, reduced:
•

Average # of ED visits
annually

•

Average # of psychiatric
acute care days annually

•

Average # of unplanned
readmissions annually
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6.12. Appendix L: Survey Results
6.12.1 Quick Facts
-

The survey resulted in 633 respondents.
Almost half of respondents were nursing staff.
88% of respondents noted NRGH as being their primary work location.

Respondent Roles
49%

15%

Nurse

Other

12%

Other clinician

10%
Physician

9%
Administration

6%
Clinical support
staff

0%
Nurse
Practitioner

Primary Work Location
88%

4%
Dufferin

NRGH

5%

4%

Oceanside

Other

6.12.2 Results from Survey

6.12.2.1

Patient Safety: Overall, would you say that the EHR...
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6.12.2.2

Personal Productivity: Overall, would you say that the EHR...
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6.12.2.3

Overall efficiency of patient care: Would you say that the EHR...
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6.12.2.4

I have seen meaningful updates and improvements to the EHR over the previous
18 months
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6.12.2.5

My ability to use the EHR has improved over the previous 18 months
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6.12.2.6

I am able to get timely and effective support when using the IHealth system
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6.12.2.7

I am able to report technical issues with the IHealth system
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6.12.2.8

Issues I report get resolved to my satisfaction in a timely fashion
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6.12.2.9

I believe it is possible for providers, clinicians, administrators, managers, and
leadership to work collaboratively to make IHealth a success at my workplace
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6.12.2.10 If your workplace returned to pre-IHealth, paper-based processes, would overall
patient care be improved?
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