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Performance Measurement and Management Through the  
Implementation of a Critical Care Information System  

 

Introduction 

The delivery of critical care is, without 
question, the most expensive and labour 
intensive type of care Ontario hospitals 
provide to their patients, requiring the 

well-honed skills of specially trained physicians, nurses, therapists and other point-of-care staff. 

It has been estimated that critical care accounts for about 5-10% of acute care hospital bed 
occupancy and as much as 34% of hospital budgets in some jurisdictions.  As the baby-boomers 
age, we can anticipate that the utilization of critical care will increase exponentially (some 
estimates are as high as 300%) as people develop the complications of chronic disease and find 
themselves faced with multiple co-morbidities as part of the natural aging process. 

However, up until now, Ontario has not had any standardized tools in place to assess the true 
impact of that care – or of our investment. That is about to change. 

Beginning in January 2007, and for the first time in Canada, Ontario hospitals will begin to 
formally collect a standard set of key data about their adult medical/surgical Intensive Care 
patients, the resource allocation associated with their care, the interventions they have deployed 
to address patients’ critical care needs, and begin to look at the impact of those activities. 

This information will be gathered through a newly developed Critical Care Information System 
(CCIS) intended to provide information to hospitals, LHINs and the Province to support clinical 
care decision-making around human resources, clinical practice and ultimately, performance 
measurement and management.  The CCIS will be housed within CritiCall, the Province’s 
existing on-line critical care registry.   

The information collected by the CCIS will help us, as providers and as a system as a whole, 
respond more effectively and efficiently to the critical care needs of Ontarians. 
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Background 
One of the key recommendations in the Final Report of the Ontario Critical Care Steering 
Committee released in March 2005, is that: 

An objective process to measure critical care performance be developed that includes 
establishing evidence-based benchmarks, best practice guidelines and 

standards, and identifying a minimum data set to assess  
critical care performance against these measures. 

 
One of the first steps in beginning to identify and develop benchmarks and standards for the 
planning, delivery and improvement of our Critical Care System is to provide the tools necessary 
to enable evidence-based decision-making that will ultimately improve access, quality and 
system behaviour.  Together with the other initiatives under Ontario’s broader Critical Care 
Strategy, the CCIS will provide key information that, until now, has been collected either in 
silos, retrospectively, anecdotally, or in some cases not at all. It will provide a consistent and 
reliable platform for all hospitals and health planners, to use to inform and improve both the 
planning for, and operation of critical care services.   
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Why Is The CCIS Needed? 

The CCIS will play a crucial role in moving the Critical Care Strategy forward by providing the 
information necessary to support decision-making at a provincial, LHIN and hospital level. It will 
also help to provide a foundation of support for the other six strategic initiatives under the Critical 
Care Strategy. 
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Why Is The CCIS Needed? CCIS Strategy and Approach

� CCIS will support the other six 
critical care strategies with their data 
needs as they are identified.  
 

� Initial data collection and reporting 
will focus on the provincial core data 
set. Other data required to support 
other strategies will be a secondary 
focus and future collection may focus 
on clinical best practice data.  
 

� CCIS will ultimately be operated by 
CritiCall.  
 

� Functional capacity of CritiCall will 
be expanded to meet the business and 
data needs of the Province. 
 

� CritiCall’s governance model will be 
enhanced to support its scope and 
mandate. 
 

From a system perspective, the CCIS will 
allow for a Province-wide, real-time view of 
medical/ surgical critical care bed occupancy 
and utilization patterns and help to ensure that 
patients across Ontario have timely access to 
critical care services. In addition, the CCIS 
will: 

• help to define and promote critical care 
“system” behaviours;  

• share information expertise more 
widely; 

• help the system and individual 
hospitals and providers to respond 
more quickly to crisis situations; and 

• help to position Ontario as the national 
leader in the development of an 
innovative critical care service 
delivery model. 

 
The CCIS will ultimately be operated under 
the direction of CritiCall, the Province’s 
existing critical care registry system, as a

part of the strategy to integrate critical care information across Ontario. 
 key 

Initial Data Collection 

The initial core data set of the CCIS was determined through extensive consultation with critical 
care clinical leaders and other experts. The initial roll out of the CCIS will focus on adult 
medical/surgical intensive care unit (ICU) information with the intention to roll out to specialty 
intensive care units when complete.  The Provincial Core Data Set includes patient 
demographics, patient admission and discharge data, CCRT status, Life Support interventions 
and bed availability. 

In addition to the Core Provincial Data Set, specific data relative to the recently developed 
Critical Care Response Teams will also be included to support the Critical Care Response Team 
component of the strategy.  

This information will be available only to authorized users and will support the system in 
responding to patients’ critical care needs, help to ensure that critical care providers are able to 
share information across the system and assist them in identifying and developing best practices. 
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System Design 

The CCIS has been designed in consultation with hospitals and the CCIS Advisory Committee 
which has representation from hospital Chief Executive Officers, Chief Information Officers, 
Local Health Integration Network (LHIN) Chief Executive Officers, Ministry of Health and 
Long-Term Care (MOHLTC), Canadian Institute for Health Information, physicians and other 
ICU personnel.  The system is reflective of the critical care information needs of individual 
hospitals, LHINs and the MOHLTC to support the planning and delivery of critical care services 
and the objectives of the over-arching Critical Care Strategy.   

Implementation of the CCIS will begin with a simple data set that will ensure better compliance 
for complete and accurate data collection.  Over time, it is the intention to broaden data 
collection and/or integration to increase the robust nature of the reporting functionality.  The 
system can be integrated with hospitals’ existing Admit, Discharge, Transfer (ADT) systems, 
ensuring that all patient demographic and visit information is correct and up to date.  In the 
future, the CCIS may integrate with other systems or data sets, such as CIHI and the Wait Time 
Information System, to improve the reporting utility for users.  

Technical Overview 

Hospital Integration: The CCIS integrates with the participating hospitals’ Admit, Discharge, 
Transfer (ADT) systems to receive standard HL7 message transmissions containing patient and 
admit/discharge information in real time.  This allows hospital information systems to pass 
information to the CCIS in a seamless way to avoid duplicate data entry for hospitals.  For 
example, a patient is registered in the hospital system and therefore, does not have to be 
registered in the same manner in the CCIS.  The CCIS will receive the information directly from 
the originating system. 

Data Entry: ICU staff enters life support intervention information directly into the CCIS every 
12 hours. Five key metrics for each ICU patient in Ontario are collected in the CCIS. The data is 
stored securely and can only be accessed by authorized users. 

Reporting: A variety of stakeholders in the ICU, the hospital, the LHIN, and the MoHLTC, run 
and review reports against the collected data to assist with care management and funding 
decisions.  New reports can be readily generated as more data is collected. Advanced users have 
the ability to perform sophisticated data analysis operations. 

Online Training: CCIS users learn how to use the system independently by working through 
easy to use, self-paced online training modules. Users can refresh their learning at any time. 
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CCIS Reports 

Reports and information will help to make sense of predefined areas of interest, including 
average age and gender distribution in ICU patients, patient movement, bed occupancy or length 
of stay. Reports can provide “drill through” capabilities, allowing users to see increasing 
amounts of detail.  Personally identifiable patient data is available only to users who are in the 
patient’s immediate circle of care.  Authorization of all users to access the CCIS, will be in 
accordance with Provincial Privacy Legislation, and guided by individual organizational 
protocols and operating procedures. 

What a user can do and see in CCIS depends on the user’s role: 

General 

The CCIS provides dashboards and different types of reports to key stakeholders such as the 
Ministry of Health and Long-Term Care, LHINs, Hospitals and ICU Directors and Managers. 
Custom dashboards and reports, showing different areas of interest and levels of detail, are 
presented to the different stakeholder groups. 

ICU Staff 

Authorized ICU Staff will be able to see and make changes to the list of patients who are in the 
intensive care unit, as well as the patients who have been discharged from the ICU a short time 
ago. They will be able to view and update patient information, add new patients, enter life 
support intervention information, view life support intervention history, discharge patients and 
reverse a discharge when needed.  Individual ICUs will have access to Provincial level aggregate 
reports, LHIN level aggregate reports for their own LHIN, peer group aggregate reports (specific 
to their own LHIN and peer group), hospital corporation and site level aggregate reports for their 
own hospital, and individual ICU level reports for their own ICU. 

Critical Care Response Teams (CCRT) 

Critical Care Response Team members will be able to see and make changes to the list of 
patients who are currently being seen by the CCRT, as well as the ones who have been recently 
discharged from the CCRT. They will be able to view and update patient information, add new 
patients, enter CCRT assessments, view assessment history, discharge patients, reverse a 
discharge when needed, and enter CCRT statistics.  They will also be able to audit encounters 
and generate relevant reports. 

MoHLTC 

The CCIS will provide the MoHLTC with access to provincial aggregate reports, LHIN 
aggregate reports, peer group aggregate reports (specific to each LHIN), hospital corporation and 
site level aggregate reports for all hospitals, and individual ICU level reports for all hospitals. 
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LHINs 

LHINS will have access to provincial aggregate reports, LHIN level aggregate reports for all 
LHINs, peer group aggregate reports (within each LHIN), hospital corporation and site level 
aggregate reports for hospitals within their own LHIN, and individual ICU level reports for 
hospitals within their own LHIN. 

Hospitals 

Hospitals will have access to provincial aggregate reports, LHIN level aggregate reports for their 
own LHIN, peer group aggregate reports (specific to their own LHIN and peer group), hospital 
corporation and site level aggregate reports for hospitals within their own LHIN and peer group, 
and individual ICU level reports for ICUs within their own hospital corporation.  

Implementation  

Implementation of the CCIS is being led by Matthew Anderson, Critical Care IM Lead, with 
guidance from the CCIS Advisory Committee, which is comprised of senior hospital, MoHLTC, 
LHIN and CritiCall personnel.  The system will be piloted in identified lead sites on January 31 
2007, with implementation in the remainder of medical/surgical ICUs across the province to roll-
out throughout 2007. 

Lead Sites 

Implementation of the CCIS will begin in late January in 10 lead sites (representing 14 med/surg 
ICUs) across the Province. Lead sites were selected based on the following criteria: 

� current critical care capacity and utilization 
� current host sites of Critical Care Response Teams 
� geographic distribution 
� status of multi-site integration of critical care and Information Technology services 
� mix of teaching and community hospitals 

 
Based on the above, the following ten lead sites were chosen: 

� University Health Network 
� Mount Sinai Hospital 
� London Health Sciences Centre 
� The Ottawa Hospital 
� Royal Victoria Hospital (Barrie) 
� Hotel Dieu Grace (Windsor) 
� Windsor Regional Hospital 
� Sudbury Regional Hospital 
� Thunder Bay Regional Health Sciences Centre 
� Grand River Hospital 
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What’s Next? 

Over the next few weeks, the CCIS Project Team will gather information that will assist in the 
implementation of the next wave of CCIS, scheduled to begin in April, 2007. Currently, non-lead 
hospitals across the province are completing a CCIS Readiness Assessment Survey, which will 
inform the CCIS Project Team as they plan the timing and strategy for the provincial roll out. 

For more information about the CCIS please contact:  Rebecca Hahn, CCIS Project Manager 
at rebecca.hahn@uhn.on.ca 

Copies of this report can be obtained from: 
www.health.gov.on.ca/criticalcare

 
or by contacting: 
 

Robert McKay 
Manager, Critical Care Secretariat 
Health System Accountability and Performance Division 
Ministry of Health and Long-Term Care 
Phone:  416-550-0037 
Email:  Robert.McKay@moh.gov.on.ca 
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