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BackgroundBackground

•• Computerized Decision Support Systems (CDSS) Computerized Decision Support Systems (CDSS) 
hold promise for improving patient safety and hold promise for improving patient safety and 
chronic disease management in primary care chronic disease management in primary care 
practicepractice

•• Development of quality CDSS and uptake of Development of quality CDSS and uptake of 
CDSS among primary care physicians has been CDSS among primary care physicians has been 
slowslow

•• While CDSS may improve adherence to best While CDSS may improve adherence to best 
practices, adherence may not persist over time practices, adherence may not persist over time 
while effects on patient outcomes are while effects on patient outcomes are 
inconsistentinconsistent



BackgroundBackground
•• Barriers to uptake of CDSS in primary care Barriers to uptake of CDSS in primary care 

include time constraints, challenges of include time constraints, challenges of 
integrating new technology into existing practice integrating new technology into existing practice 
workflow, & lack of demonstrated value for cost workflow, & lack of demonstrated value for cost 

•• With increased emphasis on sharedWith increased emphasis on shared--decision decision 
making and selfmaking and self--management, CDSS are being management, CDSS are being 
directed at both patients and their healthdirected at both patients and their health--care care 
providersproviders

•• Support from qualified health care professionals Support from qualified health care professionals 
(clinical care coordinators) may be important for (clinical care coordinators) may be important for 
both clinician and patient uptake and successful both clinician and patient uptake and successful 
implementation of CDSSimplementation of CDSS



ObjectivesObjectives

•• To describe the theory and evidence behind the To describe the theory and evidence behind the 
development of the development of the Clinical Care CoordinatorClinical Care Coordinator
rolerole

•• To describe how the clinical care coordinator To describe how the clinical care coordinator 
role is implemented within a vascular risk role is implemented within a vascular risk 
management programmanagement program

•• To present methods for evaluating the clinical To present methods for evaluating the clinical 
care coordinator role within a complex care coordinator role within a complex 
intervention study of CDSS (COMPETE III)intervention study of CDSS (COMPETE III)



Development of Clinical Care Development of Clinical Care 
Coordinator RoleCoordinator Role

•• Patient relationship management modelPatient relationship management model
•• Chronic care modelChronic care model



Patient Relationship Management ModelPatient Relationship Management Model

•• Patient segmentation strategyPatient segmentation strategy
–– Understand who target patients are, what their Understand who target patients are, what their 

needs are, how to individualize care to meet each needs are, how to individualize care to meet each 
patientpatient’’s unique needss unique needs

•• Reorganization of care to support patientReorganization of care to support patient--
healthcare provider relationshipshealthcare provider relationships
–– Shift in focus from patients seeing healthcare Shift in focus from patients seeing healthcare 

providers for acute illness to providers for acute illness to HCPsHCPs proactively proactively 
screening patients to prevent illnessscreening patients to prevent illness

•• Avoiding overAvoiding over--reliance on technologyreliance on technology
–– Technology is only a tool, should not replace Technology is only a tool, should not replace 

interaction with interaction with HCPsHCPs
•• Delivery of services in a manner consistent with Delivery of services in a manner consistent with 

preferences of patientpreferences of patient
Adapted from: Rigby DK et al. Harvard Business Reivew. Feb 2002. 



Chronic Care ModelChronic Care Model

•• Healthcare organizationHealthcare organization
–– Primary care reform sites Primary care reform sites 

with increased focus on with increased focus on 
multidisciplinary teammultidisciplinary team--based based 
carecare

•• Clinical Information Clinical Information 
systemssystems
–– Electronic Health Records Electronic Health Records 

((EHRsEHRs) ) 
•• Clinical Decision SupportClinical Decision Support

–– EvidenceEvidence--based algorithmsbased algorithms
•• SelfSelf--management supportmanagement support

–– Patient education and Patient education and 
empowerment, goalempowerment, goal--settingsetting

•• Community resourcesCommunity resources
–– Point of access and referralPoint of access and referral



Evidence supporting CCC role (1)Evidence supporting CCC role (1)
•• Literature supports expanded role for nurses and Literature supports expanded role for nurses and 

pharmacists working collaboratively in teams with pharmacists working collaboratively in teams with 
physicians to manage patients with chronic diseasephysicians to manage patients with chronic disease

•• Specialist nurses providing regular telephone followSpecialist nurses providing regular telephone follow--up up 
with CHD patients to monitor progress, set goals for with CHD patients to monitor progress, set goals for 
therapy, and referral to physician for appropriate therapy, and referral to physician for appropriate 
medications improved cholesterol control and patient medications improved cholesterol control and patient 
quality of life (quality of life (Vale et al. Arch Intern Med Vale et al. Arch Intern Med 
2003;163:27752003;163:2775--8383))

•• Regular record review and outreach visits conducted by Regular record review and outreach visits conducted by 
pharmacists with physicians increased the pharmacists with physicians increased the 
appropriateness of prescribed medications; patient appropriateness of prescribed medications; patient 
education improved medication adherence (education improved medication adherence (BeneyBeney J et J et 
al. Cochrane Review, Issue 2, 2003al. Cochrane Review, Issue 2, 2003))



EvidenceEvidence supporting CCC role (2)supporting CCC role (2)

•• Academic detailing and audit and feedback by Academic detailing and audit and feedback by 
other healthcare providers among most effective other healthcare providers among most effective 
interventions for promoting physician behaviour interventions for promoting physician behaviour 
change and changing prescribing practices (change and changing prescribing practices (Hunt Hunt 
DL et al. JAMA 1998;280:1339DL et al. JAMA 1998;280:1339--4646))

•• Numerous controlled clinical trials have shown Numerous controlled clinical trials have shown 
that patientthat patient--directed management strategies directed management strategies 
improve functional status, quality of life, and improve functional status, quality of life, and 
clinical outcomes by helping patients apply their clinical outcomes by helping patients apply their 
knowledge of their condition for practical use.knowledge of their condition for practical use.



COMPETE III overviewCOMPETE III overview
•• COMPETE III (Computerization of Medical Practices to COMPETE III (Computerization of Medical Practices to 

Enhance Therapeutic Effectiveness)Enhance Therapeutic Effectiveness)
•• 1212--month RCT comparing a multifaceted vascular month RCT comparing a multifaceted vascular 

management program with usual care on improving management program with usual care on improving 
quality and safety of vascular care of patients quality and safety of vascular care of patients 

•• 1146 patients and 50 family physicians in Southern 1146 patients and 50 family physicians in Southern 
OntarioOntario

•• Physicians in primary care reform sites and using Physicians in primary care reform sites and using 
electronic health records (electronic health records (EHRsEHRs))

•• Patients 55 years and older with vascular disease (heart Patients 55 years and older with vascular disease (heart 
disease, stroke, peripheral vascular disease) or at least disease, stroke, peripheral vascular disease) or at least 
one vascular risk factor (hypertension, high cholesterol, one vascular risk factor (hypertension, high cholesterol, 
diabetes)diabetes)



CDSS in COMPETE III (1)CDSS in COMPETE III (1)
Vascular TrackerVascular Tracker
•• Computerized vascular tracking Computerized vascular tracking 

system showing where the system showing where the 
patient meets or does not patient meets or does not 
meet targets for 15 monitoring meet targets for 15 monitoring 
variables of vascular care (e.g. variables of vascular care (e.g. 
blood pressure, cholesterol, blood pressure, cholesterol, 
taking aspirin) taking aspirin) 

•• Updated regularly with patientUpdated regularly with patient--
specific information which are specific information which are 
run through evidencerun through evidence--based based 
algorithms to generate patientalgorithms to generate patient--
specific advice messages on specific advice messages on 
how to improve the control of how to improve the control of 
vascular risk factorsvascular risk factors

•• Appears in realAppears in real--time on Web time on Web 
interface, at point of decisioninterface, at point of decision--
making, both patients and making, both patients and 
physicians have access to physicians have access to 
same viewsame view

Mr. Smith



CDSS in COMPETE III (2)CDSS in COMPETE III (2)

Vascular risk calculatorVascular risk calculator
•• Automatically Automatically 

calculates patientcalculates patient’’s s 
1010--year risk of a year risk of a 
vascular event vascular event 
based on personal based on personal 
risk factors enteredrisk factors entered

•• Recalculates overall Recalculates overall 
risk with changes in risk with changes in 
individual risk individual risk 
factorsfactors



CDSS in COMPETE III (3)CDSS in COMPETE III (3)

Vascular health resourcesVascular health resources
•• Prescribing support Prescribing support 

resources and resources and 
evidenceevidence--based based 
summaries for summaries for 
physiciansphysicians

•• Educational and Educational and 
monitoring tools for monitoring tools for 
patientspatients



Description of CCCDescription of CCC

•• 4 Clinical Care Coordinators (3 FTE)4 Clinical Care Coordinators (3 FTE)
–– 3 research nurses, 1 clinical pharmacist3 research nurses, 1 clinical pharmacist
–– 1 CCC per 15 practice sites (~200 patients each)1 CCC per 15 practice sites (~200 patients each)

•• Function as communication link between Function as communication link between 
patients, physicians, and specialists to improve patients, physicians, and specialists to improve 
continuity of carecontinuity of care

•• Knowledgeable about clinical evidence supportKnowledgeable about clinical evidence support--
inging vascular management recommendationsvascular management recommendations

•• Expertise in Knowledge TranslationExpertise in Knowledge Translation



Role of CCC in supporting Role of CCC in supporting 
physicians with CDSSphysicians with CDSS

•• Trains physicians and office staff to use Vascular Trains physicians and office staff to use Vascular 
TrackerTracker

•• Ensures compliance with use of tracker Ensures compliance with use of tracker 
•• Ensures that tracker data are kept upEnsures that tracker data are kept up--toto--date for date for 

each patient and that data inputted into tracker are each patient and that data inputted into tracker are 
of high qualityof high quality

•• Assists physicians to interpret tracker information and Assists physicians to interpret tracker information and 
provides additional support for recommendations provides additional support for recommendations 
when neededwhen needed

•• Follows up with physicians to ensure that action is Follows up with physicians to ensure that action is 
taken to address uncontrolled vascular risk factors, taken to address uncontrolled vascular risk factors, 
assisting physician to implement action plan when assisting physician to implement action plan when 
necessarynecessary



Role of CCC in supporting Role of CCC in supporting 
patients with CDSSpatients with CDSS
•• Group education on vascular risks and Group education on vascular risks and 

managementmanagement
•• GoalGoal--setting, development and implementation setting, development and implementation 

of action plans for behaviour changeof action plans for behaviour change
•• Assists patients to interpret and understand Assists patients to interpret and understand 

tracker information and encourages patient to tracker information and encourages patient to 
discuss pertinent points with physiciandiscuss pertinent points with physician

•• Encourages compliance with quarterly labEncourages compliance with quarterly lab--work work 
and physician visitsand physician visits

•• Regular telephone followRegular telephone follow--up with patients up with patients 
struggling to meet vascular targets to provide struggling to meet vascular targets to provide 
advice, support, and linkage to resourcesadvice, support, and linkage to resources



CCC use of Vascular TrackerCCC use of Vascular Tracker

•• Uses the VT population Uses the VT population 
view to sort patients view to sort patients 
based on whether or based on whether or 
not they meet targets not they meet targets 
for each vascular for each vascular 
monitoring variablemonitoring variable

•• Priority given to Priority given to 
patients not meeting patients not meeting 
targets to offer group targets to offer group 
education sessions or education sessions or 
hold disease managehold disease manage--
mentment clinicsclinics
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Data collectionData collection

•• Clinical Care Coordinator documentation Clinical Care Coordinator documentation 
logslogs

•• Chart and EHR auditsChart and EHR audits
•• Patient and physician endPatient and physician end--ofof--study study 

questionnaires and qualitative interviewsquestionnaires and qualitative interviews



Outcome measuresOutcome measures

•• Workload measurementsWorkload measurements
–– Number (and types) of interactions with Number (and types) of interactions with 

patients and physicians (phone, inpatients and physicians (phone, in--person, person, 
email)email)

–– Number and types of interventions made by Number and types of interventions made by 
CCCCCC
•• Counseling (lifestyle, medication adherence)Counseling (lifestyle, medication adherence)
•• Referral to community resourcesReferral to community resources
•• Recommendations and advice to patients and Recommendations and advice to patients and 

physiciansphysicians



Outcome measuresOutcome measures
•• Perceived usefulness of CCCPerceived usefulness of CCC

–– Patient and physician ratings of Patient and physician ratings of CCCCCC’’ss usefulness in usefulness in 
helping them to use the vascular tracker and following helping them to use the vascular tracker and following 
best practices for vascular carebest practices for vascular care

•• Effectiveness of CCC at improving uptake of CDSSEffectiveness of CCC at improving uptake of CDSS
–– Independent variableIndependent variable

•• Number and type of interactions with CCCNumber and type of interactions with CCC
–– Dependent variablesDependent variables

•• Number of times vascular tracker used, adherence to best Number of times vascular tracker used, adherence to best 
practices for vascular care (proportion of process measures practices for vascular care (proportion of process measures 
that are assessed), proportion of vascular outcomes meeting that are assessed), proportion of vascular outcomes meeting 
targetstargets

•• SustainabilitySustainability
–– Willingness to pay for CCC servicesWillingness to pay for CCC services



AnalysisAnalysis
•• Types of CCC interactionsTypes of CCC interactions

–– Means (SD) for continuous variablesMeans (SD) for continuous variables
–– Frequency/proportions for categorical variablesFrequency/proportions for categorical variables

•• Relationship between CCC interventions and Relationship between CCC interventions and 
uptake of CDSSuptake of CDSS
–– PearsonPearson’’s correlation test for continuous variabless correlation test for continuous variables
–– SpearmanSpearman’’s Rank correlation test for ordinal variabless Rank correlation test for ordinal variables

•• Patient and physician perception of CCC Patient and physician perception of CCC 
–– Qualitative analysisQualitative analysis
–– Identification of main themes  Identification of main themes  

•• SustainabilitySustainability
–– Conjoint analysis (patient & physician stated Conjoint analysis (patient & physician stated 

preferences)preferences)



DiscussionDiscussion
•• Connecting human resources such as Connecting human resources such as 

clinical care coordinators is important for clinical care coordinators is important for 
the full success of CDSS in primary carethe full success of CDSS in primary care

•• CCCsCCCs play an important role in chronic play an important role in chronic 
disease management by addressing various disease management by addressing various 
components of the chronic care model (e.g. components of the chronic care model (e.g. 
collaborative working relationships, clinical collaborative working relationships, clinical 
decision support, selfdecision support, self--management support, management support, 
referral to community resources)referral to community resources)



DiscussionDiscussion
•• CCCsCCCs may help overcome many of the may help overcome many of the 

barriers to uptake and acceptance of CDSS barriers to uptake and acceptance of CDSS 
by ensuring that physicians and patients by ensuring that physicians and patients 
receive accurate, upreceive accurate, up--toto--date information, date information, 
relating this to evidencerelating this to evidence--based guidelines, based guidelines, 
and helping them to see how evidence can and helping them to see how evidence can 
be meaningfully applied in practicebe meaningfully applied in practice

•• Evaluation of the CCC role should include Evaluation of the CCC role should include 
process measures (to determine the process measures (to determine the 
mechanism of effect within a complex mechanism of effect within a complex 
intervention), outcome measures, acceptintervention), outcome measures, accept--
ability and sustainabilityability and sustainability
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