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1. EXECUTIVE SUMMARY 

 

Purpose/Objective: 

Proactive disease management in primary care promises to achieve quality outcomes.  Practice-based 
population health (PBPH) management is a proactive disease management practice that is of interest to a 
number of Jurisdictions in Canada. The means by which clinicians might incorporate PBPH into their model 
of care remains unknown.   In 2011, “The Population Heath Management Challenge” was conducted to 
review the capacity and preparedness of primary care settings to engage in this practice. 

 

Approach: 

A convenience sample of EMR-enabled and paper-based clinics from across Canada were recruited to 
participate.  Clinics seconded the lead physician or a staff member to complete time-controlled evidence-
based practice reviews.  Review exercises consisted of multiple indicators to support the definition of eligible 
patients who may benefit from evidence-informed care, treatment or interventions across five focus areas 
(Immunization, Post MI care, Cancer screening, Diabetes management and Medication recall).  Participants 
completed reviews on an online tool.  A “preparedness index” was formulated as a relative measure of the 
capacity to engage in practice-based population health management; and follow up qualitative interviews 
were conducted. 

 

Findings / Results: 

A total of 11 community-based primary care clinics participated, representing 21 clinician practices from 
across Canada.  Challenge exercises were completed by physicians (4) and medical record and/or IT staff 
(8).  Overall, EMR-enabled clinics completed a full-review (100% of active patient records) in an average of 
1.37 hrs.  Paper-based clinics reviewed approximately 10% of charts in 3.9hrs, thus requiring an estimated 
40hrs to complete a full practice review.  On a scale of 1-5, EMR-enabled clinics were more confident in 
their reviews than paper-based clinics (3.8 vs. 1.9).  While an expected capacity gap does exist between 
EMR-enabled and paper-based clinics (0.86-3.78 vs. 0.05-0.12) results suggest a broad range between 
EMR-enabled clinics.  Qualitative findings reveal the key challenges faced by clinicians in PBPH 
management. They also highlight key factors mediating the integration of PBPH management in primary 
care settings and provide insight into critical issues that need to be addressed.  

 

Conclusions/Implications/Recommendations: 

Results suggest that use of an EMR is pivotal in setting the foundation to support proactive disease 
management in primary-care and drive associated outcomes for patients and clinicians. The range of 
capacity in EMR-enabled clinics suggests that EMR optimization and key clinical practice and policy 
initiatives are important to address.  
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2. DESCRIPTION OF THE RESEARCH TEAM 
 
St. Mary’s Research Centre fielded the research team that conducted the Infoway “Practice-based 
Population Health (PBPH) Challenge” study.  The team included Liette Lapointe, Ph.D., Associate 
Professor at McGill’s Desautels Faculty of Management, Dr. John Hughes, Assistant Professor at 
McGill’s Department of Family Medicine, Dr. Raymond Simkus, a family physician practicing in British 
Columbia, Michel Lortie, ing, Chief Technology Officer at Medbase Research, Steven Sanche (M.Sc. 
Statistics), a statistician at St. Mary’s Research Centre and Susan Law, Ph. D., VP Academic Affairs at 
St. Mary’s Hospital Center and Associate Professor at McGill’s Department of Family Medicine. A 
research assistant, Isaac Vaghefi, a Ph.D. student in Information Technology at McGill’s Desautels 
Faculty of Management provided support in the interview process.  
 
The team represents a unique combination of clinical practice, health science research, engineering and 
management expertise: 
  

o Liette Lapointe, Ph. D. Associate Professor, Information Systems Area, Department Head and 
Director of the Business and Management Research Center at McGill’s Desautels School of 
Management.  Her research in information systems and healthcare management has been 
presented at conferences worldwide and published in scientific journals in management and 
medicine.  She has led numerous research projects in health informatics in both French and 
English.  
 

o John Hughes, MD, Primary Care Clinician, teacher and informatics researcher at McGill, 
cofounder of the Health Informatics Research Institute (http://hiriresearch.wordpress.com)  
 

o Raymond Simkus, MD, Primary Care Physician, participant in health information standards 
development at the jurisdictional, national and international levels. 

 
o Michel Lortie, ing., Systems engineer with a design background in process control and 

aerospace and defence.  He has managed Major Crown Projects for several Canadian defence 
prime contractors and has implemented Total Quality Management and Reengineering 
programs in aerospace, pharmaceuticals and Healthcare. 

 
o Steven Sanche, M.Sc. Statistics, M.Sc. Applied Mathematics, Statistician at St. Mary’s 

Research Centre; planned and analysed diverse experiments in clinical epidemiology, genetic 
and the study of psychological disorders.  Special interest in mathematical modelling and 
analysis of complex deterministic or probabilistic dynamic systems through differential and 
stochastic equations. 
 

o Susan Law, Ph. D., VP Academic Affairs, St. Mary’s Hospital and Associate Professor at 
McGill; qualitative researcher; former VP Canadian Health Services Research Foundation and 
senior researcher at the Quebec health technology assessment agency. 

 

 

 

  

http://hiriresearch.wordpress.com/
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3. CONTEXT, MANDATE AND OBJECTIVES 
 
The transformation of primary care is a key component of current efforts to improve healthcare in 
Canada. The proactive measurement and management of panels of patients in an individual practice is 
an important aspect of that transformation and may be enhanced through the adoption and use of 
electronic medical record (EMR) systems. This approach to care and the concept to characterize its 
core—Practice-Based Population Health (PBPH)—has been outlined by the College of Family 
Physicians of Canada 1,2, the Agency for Healthcare Research and Quality3 and the World Organization 
of Family Doctors4.  As a clinic contemplates adopting a population health management model, several 
issues need to be addressed.  Among the very first of these should be the clinic’s preparedness or 
capacity to perform efficiently in this new context.  In 2011, a research collaborative established at St. 
Mary’s Hospital Center and consisting of researchers from McGill University, St. Mary’s Research 
Centre and Medbase Research conducted “The Population Heath Management Challenge” with the aim 
to review the capacity and preparedness of community-based primary care facilities to engage in PBPH 
management. 
 
A cohort of community-based primary care practices was recruited by Canada Health Infoway to 
participate in the PBPH Challenge.  As requested by Infoway, the research team developed the study 
design and the data collection instruments, facilitated the participant orientation/training and conducted 
the qualitative study.  The research team was also responsible for the data management, analysis and 
final evaluation report. 
 
The specific objectives of the study were: 
 

a. To develop a measure of a clinic’s preparedness and capacity to perform efficiently in a PBPH 
context, using a specifically developed instrument (the Challenge). 
 

b. To describe the quantitative results achieved by a small number of clinics undertaking the 
Challenge. 
 

c. On this same sample of clinics, to evaluate the validity of the above-mentioned measure by 
comparing it to a ranking of the clinics based on their performance. 
 

d. To identify potential factors associated with the results.  More specifically, we hypothesized that: 
i. Clinics with electronic medical records would perform better than clinics maintaining 

paper records; and 
ii. Differences in performance would exist within the group of clinics with electronic 

medical records and within the clinics with paper records. 
 

e. To develop recommendations for a future study aiming to provide a scientifically rigorous 
measure of preparedness. 

i. Validity, internal coherence of the instrument 
ii. Validity and reliability of the measure 
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4. METHODS 

a  Sampling of practices 
 

A convenience sample of EMR-enabled and paper-based clinics from across Canada were recruited to 
participate in the Challenge.  Request for participation was disseminated via Infoway’s provincial peer-
network programs and across provincial e-health and physician networks. Community-based primary 
care clinics/clinician practices were eligible to participate (academic primary care clinics were excluded).  
Volunteering clinics were required to second the lead physician or a staff member for a six (6) hour 
period to complete an orientation session and the Challenge itself which consisted of time-controlled, 
evidence-based practice reviews.  Participants completed review exercises in two separate sessions 
(August and October/November 2011) using an online tool that systematically captured the duration of 
time to complete each review.  
 

b Instruments and measures 
 
The Challenges and Interactive instrument/data collection tool 
The Challenge was composed of a clinic/clinician practice demographics section (completed during the 
orientation/training session) and six (6) evidence-based review modules requiring the Challenge 
participant to review active patient charts/records for each participating clinician practice.  The review 
modules were designed by a committee of family physicians and consisted of multiple indicators to 
support the appropriate definition of eligible patients within a participating practice who may benefit from 
evidence-informed care, treatment or interventions across five (5) focus areas (Immunization, Post MI 
care, Cancer screening, Diabetes management and Medication recall).  Clinical scenarios were chosen 
to represent typical information retrieval situations commonly found in practice based management and 
supported by evidence-based practice5678910. They were intentionally configured not to be audit criteria.  
The first task of each section consists in consulting all clinic charts to identify the target patient 
population that meet a selection criterion for the evidence-based review.  All subsequent indicators or 
tasks within the module consist in consulting the target population charts/records to further refine the 
target population with respect to evidence-based directed care, treatment or intervention.  Finally, the 
Challenge participant is required to specify the source/method of data abstraction as well as the degree 
of confidence (5 point Likert scale) in the capacity of abstracted results to: 

a. identify all eligible patients; and  
b. contact those eligible patients for the identified follow-up care. 

 
Appendix A presents the complete array of Challenge review modules.   
 
Measures 
Each module within the Challenge was time-limited and the time taken by each participant was 
systematically recorded by the online data entry tool with automated time-out features for each module.  
Participants were allowed from 45 to 60 minutes to complete each module.  In the event of a participant 
time-out, the module was halted and the data collected to that point was committed to the database. 
 
The following characteristics were obtained from the clinics and participating clinician practices, as 
potential factors associated with the clinic’s performance: 1) descriptive characteristics of the clinic and 
participating clinician practices (number of active patients, number of clinicians and care staff, year of 
primary care clinician graduation); 2) the type and utilization of chart recording systems (EMR, paper); 
and 3) the Challenge participant’s function within the clinic. 
 
To support and enhance our understanding of the phenomenon under study, we also conducted on-site 
observation and qualitative interviews. For the qualitative portion of the study, interviews were our main 
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source of evidence. For each practice, we thus conducted semi-structured phone interviews with the 
person responsible for completing the Challenge. Our interview guide included questions first developed 
based on the review of extant literature. It was refined jointly with the research team and validated 
through use in two (2) pilot interviews. The resulting interview guide is presented in Appendix B. All 
interviews were recorded and transcribed verbatim in their entirety. 

 
c Development of the Practice-Based Population Health (PBPH) preparedness score 
 

A ‘preparedness score’ was formulated as a relative measure of the capacity a clinic has to engage in 
PBPH management.  The goal of the PBPH preparedness score is to allow a clinic contemplating 
engaging in PBPH to determine its current capacity to do so.  Hence, within the Challenge format, the 
score allows: 
  

1) The ranking of clinics based on their performance tempered by each clinic’s own particular 
context.  For this reason, it was determined that the score should be based on the time required 
to complete a module rather than the number of charts reviewed.  If two clinics complete their 
population listing in the same amount of time, we consider that their degree of preparedness 
regarding PBPH is the same.  The implication here is that a smaller clinic, reviewing charts at a 
slower pace, could achieve the same score as a larger clinic reviewing charts at a higher rate.  

 
2) The comparison of a clinic that completed all of the indicators/tasks within each of the 

Challenge modules to one that did not.  The score should be degraded based on the proportion 
of charts actually reviewed versus the number that should have been reviewed within the 
recorded time.  In essence, if only half of the charts that should have been consulted were in 
fact consulted, then the score should reflect the fact that the clinic would require twice the time 
to properly complete the task within a PBPH context. 

 
Based on the foregoing, the following PBPH preparedness score was created. 

 
The score is computed for each clinic that undertook the Challenge on behalf of one or more clinician 
practices.  From the data recorded automatically by the online tool and module indicators completed by 
participants, two (2) sets of values are taken to compute the score: 

i. the time required to complete each of the six modules and 
ii. the percentage complete for each indicator/task within each Challenge module (degradation 

factor). 
 
For each practice, we compute the mean percentage complete over all the tasks of each of the six (6) 
modules.  The mean percentage complete for each clinic with multiple participating practices is then 
defined as the average of this ‘mean percentage complete’ over all the practices of a clinic on a module 
by module basis. 
  
The mean percentage complete for the clinic is combined with the time allocated for the completion of 
each Challenge module and the actual time taken by the clinic to complete the modules for all practices 
according to the following formula: 
 
 
 
 
 

 
 

SCORE = Mean percentage complete for clinic X Time allocated to complete section 
Time taken by all practices to complete section      
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The PBPH preparedness score can be interpreted as the percentage of the Challenge that the clinic 
was able to complete given the time they were allowed.  The inverse of the score, multiplied by the 
overall time allowed to complete the Challenge provides an estimation of the time the clinic would 
require to complete all tasks across modules that composed the Challenge. 
  
Two runs of the Challenge were realized.  In the course of the first run, on-site observers noted that 
paper-based clinics were apportioning the module time limit to allow for full practice coverage at the 
expense of a complete review of eligible charts.  Prior to the second run, a modification was made to the 
data collection instrument that required the participant to estimate the percentage of eligible charts that 
were actually reviewed within the recorded time.  More precisely, we define the percentage complete, as 
the ratio of the number of charts that had all criteria status identified (either meets the criteria, or does 
not) over the total number of charts in the clinic. This is estimated by the participant undertaking the 
challenge every time a task within a module of the Challenge was completed or failed to be completed 
due to the time limit being reached.  For clinics in the first run, an average percentage complete was 
assigned based on notes taken by the on-site observers.  Missing values for the percentage complete of 
a task were corrected using the following rule:  

i. If the practice entered a non-zero value for the task count, assign 100% to the associated 
percentage complete; 

ii. Otherwise assign 0% to the associated percentage complete. 
 

d Quantitative analysis 

Tables describing the Challenge’s quantitative results were created.  The performance of each 
participating clinic was assessed based on the measures outlined above.  A ranking of the clinics was 
established, ordering them from the highest to lowest capacity to conduct PBPH management.  This 
ranking was determined by computing the PBPH preparedness score for each clinic.  Discussion of the 
ranking is differed to the results/discussion section of this report. 

 
 

e Qualitative analysis 

Following the data collection process, we analyzed the interview data in two stages. We first performed 
a within-case analysis of the resulting transcripts. Within-case analysis allowed us to focus on the 
particularities of each case. Documentation and observational data were used to corroborate and 
validate the insight provided by the interviews. 
 
We then proceeded to a cross-case analysis in order to contrast and compare data and to allow for 
common patterns to emerge. For the cross case analysis, we followed a grounded theory approach 
(Strauss and Corbin 199011). We first proceeded with a round of open coding. Then, following an axial 
coding strategy, codes with the same content and meaning were grouped in categories. From these we 
identified the following categories: (1) motivation to participate in the challenge, (2) current data retrieval 
challenges, (3) key learning points and, (4) future developments. Through selective coding, patterns 
were then analyzed. The analysis of the observation notes was used to provide additional information 
and to corroborate and validate the information gathered via the interviews. 
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5. RESULTS 
 

A total of 55 clinics responded to recruitment efforts.  Twelve clinics agreed to participate (9 EMR-
enabled; 4-Paper-based), 43 refused and 1 withdrew.  Overall, the two main reasons physicians/clinics 
refused to participate included: i) Inconvenient timing /date of the first round challenge (August) during 
the summer holidays; and ii) Lack of staff available to support the challenge (unable to second a staff 
member or clinician for 1 day).  Among EMR-enabled clinics lack of knowledge to query the EMR was 
cited as a key reason for non-participation.  Paper-based clinics expressed concern in approaching the 
task of ‘data retrieval’ through chart reviews as a key barrier to participation; particularly staff willingness 
to volunteer to review charts to complete challenge modules.  In one instance a clinician from a paper-
based clinic was interested in participating, yet the staff member identified to complete the challenge 
threatened to resign if the clinician enrolled in the study.  The paper-based clinic that withdrew from the 
study during the pre-challenge orientation session did so because it was deemed well beyond the 
capacity of the seconded staff to complete the challenge modules once informed of participation 
expectations. 

 
a Quantitative results 

Table 3.1 provides a description of the participating clinics in terms of their location, size and type of 
medical record keeping system and resource responsible for executing the Challenge.  A total of 11 
community-based primary care clinics participated in the Challenge representing 21 clinician practices 
from across Canada (BC, ON, QC, NB, NS, NL).  Challenge exercises were completed by physicians 
(4) and medical record and/or IT staff (8). 
 
Clinic (number 
of participating 

practices) 

Location Size (active 
patient1 count) 

Record system 
type 

Role of 
participant 

executing the 
Challenge 

Clinic 6 
(1 practice) 

Ontario 7,500 EMR Office Manager 

Clinic 8 
(1 practice) 

Ontario 7,400 EMR Physician 

Clinic 9 
(2 practices) 

Quebec 27,800 Paper + eBilling 
+ eAppointments 

IT Manager and 
Archivist 

Clinic 10 
(1 practice) 

Quebec 23,000 Paper Archivist 

Clinic 11 
(1 practice) 

New Brunswick 8,300 EMR Physician 

Clinic 12 
(1 practice) 

Quebec 22,300 EMR Physician 

Clinic 13 
3 practices) 

Ontario 65,000 EMR + analytics 
DB 

Office Manager 
and IT specialist 

Clinic 14 
(4 practices) 

Nova Scotia 4,100 EMR IT Director 

Clinic 15 
(4 practices) 

British Columbia 8,500 EMR Office Manager 

Clinic 16 
(2 practices) 

Ontario 150,000 EMR Office Manager 

Clinic 17 
(1 practice) 

Newfoundland 3,000 Paper Physician 

Table 3.1 – Descriptive information on clinics participating in the Challenge 

                                                            
1  a patient is active if he / she has visited the clinic or has been visited at home by a clinic physician in the last 5 years 
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Tables 3.1a provides the response, by EMR clinic and practice, to the Clinical Values questionnaire in module 0 (orientation) of the Challenge.         
 
Note: Occ : means occasional use; Rout: means routine use; No: not used; Not sure: not sure 
 

Questions 

Clin 
6 

Clin 
8 

Clin 
11 

Clin 
12 Clin 13 Clin 14 Clin 16 Clin 15 

EMR 
1 

EMR 
2 

EMR 
3 

EMR 
4 

EMR 
5 

EMR 
6 

EMR 
7 

EMR 
8 

EMR 
9 

EMR 
10 

EMR 
11 

EMR 
16 

EMR 
17 

EMR 
12 

EMR 
13 

EMR 
14 

EMR 
15 

1 - Electronic entry of clinical 
notes, including medical history 
and follow-up notes. 

Occ Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout 

2 - Electronic entry of 
allergies (using standardized 
coded fields; not free text). 

Occ Rout Rout Rout Rout Rout Occ Rout Rout Rout Rout No No Rout Rout Rout Rout 

3 - Electronic entry of 
immunizations (using 
standardized coded fields; not 
free text). 

Rout Rout Rout Occ Rout Rout Rout Rout Rout Rout Rout No No Occ Occ Occ Occ 

4 - Electronic alerts or 
prompts about a potential problem 
with drug dose or drug interaction 

Occ Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout 

5 - Generate lists of patients 
who are overdue for tests or 
preventative care 

No Rout No No Occ Occ Occ Rout Rout Rout Rout Occ Occ Rout Rout Rout Rout 

6 - Electronic interface to 
other external health care 
services or systems (e.g. 
hospitals, other clinics) for 
accessing or sharing patient 
information 

Occ Rout Rout No Occ Occ Occ No No No No Occ Occ Rout Rout Rout Rout 
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Questions 

Clin 
6 

Clin 
8 

Clin 
11 

Clin 
12 Clin 13 Clin 14 Clin 16 Clin 15 

EMR 
1 

EMR 
2 

EMR 
3 

EMR 
4 

EMR 
5 

EMR 
6 

EMR 
7 

EMR 
8 

EMR 
9 

EMR 
10 

EMR 
11 

EMR 
16 

EMR 
17 

EMR 
12 

EMR 
13 

EMR 
14 

EMR 
15 

7 - Electronic ordering of 
laboratory test results Occ Rout No No Rout Rout Rout Rout Rout Rout Rout Rout Rout No No No No 

8 - Electronic access to 
patient laboratory test results Occ Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout 

9 - Electronic access to a 
comprehensive history of lab 
results (ordered by other 
physicians) for a patient 

No No No Yes Yes Yes Yes No No No No Yes Yes Not 
sure 

Not 
sure 

Not 
sure 

Not 
sure 

10 - Electronic preparation of 
a medication prescription Occ Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout Rout 

11 - Electronic transfer of 
prescriptions Yes No No No Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No No 

12 - Electronic access to a 
comprehensive medication history 
(ordered by other physicians) for a 
patient 

Not 
sure No Yes Yes No No No No No No No Yes Yes Yes Yes Yes Yes 

 
Table 3.1a – Infoway Clinical Value Levels across EMR clinics 
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Table 3.2 presents a description of each Challenge module and the time allowed for its completion. 
 
Note: All times in minutes for table 3.2 
 

Section Description Time allowed 

1 
Identify all active patients over the age of 65 and indicate 
those that have not received a vaccination against 
pneumococcal pneumonia. 

45 

2 
Identify all active patients who have suffered a myocardial 
infarct and indicate those for whom a 'statin' medication 
has not been prescribed. 

45 

3 

Prepare a registry, including phone numbers, of all active 
patients who are female over the age of 50 and identify 
those that have not had a mammogram in the last three 
years. 

60 

4 

Prepare a registry, including contact information, of all 
active patients who are taking the drug 'metformin' and 
have a creatinine result greater than 150.  With the registry 
in hand, assess the practice's ability to perform a recall of 
this medication. 

45 

5 
Identify all active patients diagnosed with type 2 diabetes 
and indicate those for whom the latest HgbA1C test 
indicates a value greater than 0.070. 

60 

6 
Prepare a registry, including contact information, of all 
active patients who are taking the drug 'Avandia' and have 
been diagnosed with congestive heart failure (CHF). 

45 

Table 3.2 – Description of Challenge sections with time allowed for completion 
 

Table 3.3 presents the time taken by each participating clinic to complete each module of the Challenge.  
The table also presents the percentage complete values.  These values, together with time allocated for 
each section comprise the information used to compute the preparedness score. 
 
Note: All times in minutes for table 3.3 
 

Clinic Module 1 Module 2 Module 3 Module 4 Module 5 Module 6 
Time % Time % Time % Time % Time % Time % 

Cli. 6 1 100 48 100 50 100 19 100 60 100 24 100 
Cli. 8 20 100 17 100 15 100 13 100 12 100 5 100 
Cli. 9 44 10 40 10 44 10 44 10 57 10 31 10 
Cli.10 40 7 44 7 58 7 45 7 64 7 46 7 
Cli.11 1 100 20 100 28 100 15 100 40 100 0 100 
Cli.12 40 100 35 100 57 100 13 100 13 100 0 100 
Cli.13 3 100 48 100 30 100 34 100 29 100 6 100 
Cli.14 30 100 46 100 48 100 28 100 8 100 0 100 
Cli.15 83 10 64 100 58 100 15 100 32 100 1 100 
Cli.16 51 100 28 100 86 100 35 100 24 100 2 100 
Cli.17 32 4 24 4 32 4 46 4 40 4 30 4 

Table 3.3 – Time to complete and percentage complete information for participating clinics 
 
Table 3.4 presents the confidence index provided by each clinic with respect to the ‘actionable’ value of 
the information generated by the chart reviews required for each module of the Challenge.  This data is 
used as a guide to the quality and completeness of the data collected and serves to gauge the capacity 
of clinics to facilitate evidence-based follow-up with identified patient groups. 
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Note: All values in table 3.4 are in a rage of 1 to 5, where 1 is not confident and 5 is very confident 
that the information is actionable. 

  
Clinic Module 1 Module 2 Module 3 Module 4 Module 5 Module 6 

Clinic 6 5 4 4 5 4 5 
Clinic 8 5 4 5 5 5 5 
Clinic 9 2 2 2 2 2 2 
Clinic 10 2 2 3 3 2 2 
Clinic 11 3 5 4 5 4 5 
Clinic 12 1 5 4 5 5 5 
Clinic 13 3 1 5 5 2 2 
Clinic 14 5 3 4 5 5 5 
Clinic 15 3 3 3 3 2 2 
Clinic 16 3 5 3 1 1 2 
Clinic 17 1 1 1 1 1 2 

Table 3.4 – Confidence index reported by the clinic for each section of the Challenge 
 
Table 3.5 presents the preparedness score for each clinic.  It should be noted that the score for this 
iteration of the Challenge was computed for modules 2 through 5.  Some participants experienced 
initialization / termination difficulties which compromised their data for module 1 or module 6.   
 
Note: For table 3.5 higher is better with respect to determining increased capacity to conduct PBPH 

management. 
 
Clinics 6, 8, 9, 10 and 11 all participated in the first Challenge run.  They were not explicitly 
asked to estimate the ‘percentage complete’ of their practice population.  In order to compute 
their score, the following values were assigned to their percentage complete based on method 
of record keeping and observer notes: 

- Clinics 6, 8 and 11 were all assigned 100% (EMR clinics) 
- Clinic 9 was assigned 10% (Observer note) 
- Clinic 10 was assigned 7% (Observer note) 

 
Clinic Module 1 Module 2 Module 3 Module 4 Module 5 Module 6 Challenge 

Clinic 6 N/C 0.94 1.20 2.37 1.00 1.88 1.38 
Clinic 8 2.25 2.65 4.00 3.46 5.00 9.00 3.78 
Clinic 9 0.10 0.11 0.14 0.10 0.11 0.15 0.12 
Clinic 10 0.08 0.07 0.07 0.07 0.07 0.07 0.07 
Clinic 11 N/C 2.25 2.14 3.00 1.50 N/C 2.22 
Clinic 12 0.47 1.29 0.51 3.46 4.62 N/C 2.51 
Clinic 13 N/C 0.00 1.20 1.32 2.07 7.50 1.15 
Clinic 14 0.78 0.24 0.58 0.60 2.50 N/C 0.96 
Clinic 15 0.28 0.62 0.62 1.50 0.63 N/C 0.86 
Clinic 16 0.70 1.61 0.68 1.29 2.50 N/C 1.52 
Clinic 17 0.06 0.08 0.02 0.04 0.06 0.08 0.05 

Table 3.5 – PBPH preparedness score for each clinic by section and for the Challenge as a whole 
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Table 3.6 presents the participating clinics ranked by level of preparedness to undertake PBPH 
determined by the preparedness score. 

 
 

Record 
System Clinic Score Rank 

EMR-enabled 

Clinic 8 3.78 1 
Clinic 12 2.51 2 
Clinic 11 2.22 3 
Clinic 6 1.52 4 
Clinic 16 1.52 5 
Clinic 13 1.15 6 
Clinic 14 0.96 7 
Clinic 15 0.86 8 

Paper-based 
Clinic 9 0.12 9 
Clinic 10 0.07 10 
Clinic 17 0.05 11 

Table 3.6 – Participating clinics ranking based preparedness score 
 
Discussion of the Quantitative Results 

 
• The ranking established by the preparedness score was jugged, by the research team, to be 

reflective of the relative performance of the participating clinics.  The score captures the partial 
review state of the patient charts and provides for a better discrimination than the simple time metric 
originally envisioned by the study design.  The score also provides a measure of performance when 
the review process is artificially constrained, as it was in the Challenge when clinics adopted a 
sampling approach to the review in order to meet the time constraint.  It is this characteristic that 
allows the performance of manual record systems (i.e. paper charts) to be compared to that of 
automated record systems (i.e. EMRs). 

• The study has highlighted a large performance gap between EMRs and paper-based systems.  The 
score allows us to quantify this gap as a seven (7.2) fold difference between the best performing 
paper clinic (Clinic 9) and the worst performing EMR clinic (Clinic 15).  This gap was expected.  A 
more surprising gap, however, is the one that exists within the EMR group.  In this case, the score 
shows that a four (4.4) fold gap exists between the best performing EMR clinic (Clinic 8) and the 
worst performing EMR clinic (Clinic 15).  From comments received from the study participants and 
observers, the research team believes this gap is due to the absence of clear, user-driven, 
functional requirements regarding the development and implementation of current EMRs.  This 
situation is deemed to be exacerbated by the lack of emphasis placed on actionable analysis of the 
data collected by EMRs by end users such as physicians and nurses. 

• In looking at the best performing EMR clinics, it was noted that, in each case, the Challenge 
participant was a physician as opposed to an Archivist/MOA/IT professional and that each was 
reporting on behalf of a single practice.  These clinics (Clinic 8, 11 and 12) achieved a performance 
level that was, at least, 1.5 times better than the next leading clinic (Clinic 16).  The qualitative and 
observational data suggest that familiarity with the record layout and its content were, likely, the 
reason for this difference.  Generalized improvement in performance across all EMRs could be 
achieved by incorporating contextual standards as well as coding standards.  The contextual 
standards, such as HL7-CDA, will allow medical personnel to ‘know where to look’ irrespective of 
the record’s author or authors.  Coding standards, such as SNOMED-CT, would allow greater 
search capabilities of EMRs to be effectively harnessed in support of PBPH.  Searching text fields 
for possibly misspelled or aliased terms is something even a computer does poorly. 

• Most clinics participating in the Challenge chose to report a single practice.  In those cases where 
multiple practices were reported (clinics 9, 13, 14, 15 and 16) the data clearly shows that EMR 
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clinics have a clear advantage over paper-based clinics.  This advantage comes from the fact that 
the time needed to define and implement a search strategy in an EMR clinic is apportioned to each 
practice while in the case of paper-based clinics the time is cumulative for each practice. 

• In comparing the limited number of paper-based clinics, it can be noted that the best performing 
clinic (Clinic 9) achieved a performance level that was 1.7 times better than the next paper clinic 
(Clinic 10) and 2.4 times better than the last paper clinic (Clinic 17).  The observational data 
suggests that this enhanced performance is due to the fact that Clinic 9 employed a ‘mixed search’ 
strategy in completing the Challenge.  In each module of the Challenge, the initial population was 
determined using data held in the clinic’s electronic scheduling and electronic billing systems.  Once 
these sources had provided as narrow a population list as possible, the paper charts were reviewed.  
The repurposing of these electronic systems allowed Clinic 9 to effectively cross-reference their 
patient records and establish initial sub-populations.  From this effort, it can be seen that PBPH 
could possibly be undertaken by a clinic using a series of cross-reference tables or registries.  This 
approach could prove effective in small practices where the administrative burden of maintaining the 
registries could be minimized.  It is, however, hard to conceive of any large-scale implementation of 
this strategy that would not simply be better served by an EMR solution. 

 

b Qualitative results and Discussion 

This section reports the salient results that emerged from our qualitative analysis, which was primarily 
based on the verbatim transcripts of the 11 interviews that were conducted to follow up the Challenge 
experience. On average, respondents were contacted 10 days after receiving their data reports to make 
an appointment for a phone interview. The average length of the interviews was 30 minutes, which 
proved sufficient to cover all the questions of the interview guide.    

 
Motivation to participate to the challenge  

 
Based on the interview data, the main motivation for the challenge was for the participants to see how 
they compared to other practices; get an evaluation of what they do; and create additional interest for 
EMRs in their clinic, particularly for their practice.  Participants were also hoping that they would be able 
to better show the benefits of using an EMR and this to multiple audience:  their fellow colleagues, the 
management, their regional partners, the government, etc..  Some mentioned that they wanted to 
understand better EMR functionalities and data utilization strategies and a few said that they 
participated because participation was mandated by clinic executive management or physician 
leadership.  Except for some participants who were concerned about the additional workload that could 
be created by their participation in the challenge, there was no real resistance. 

 
More specifically, participants wanted:  
• To show that their office was not sufficiently efficient, that they need to invest more in IT 
• To show the health ministry that they needed to provide more resources 
• To show the limitations of what is available 
• To show that clinicians are not using EMRs at its full potential 
• To know what to look for in new EMRs 
• To show what can be done with EMRs 
• To identify what is the critical information that must be available in the system 
• To validate claims made about EMRs 
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Current data retrieval challenges 
 

Overall, participants see data retrieval as something important in their work but many say that they don’t 
do it enough and not on a regular basis. When they do it, the focus is on: 
• Drug recall 
• Patient registry 
• Flu vaccination 
• Medical conditions 
• Special patients categories 

 
Participants indicated that data retrieval might not be equally important for every user. It provides 
clinicians some type of reflection regarding the overall quality of care they deliver. 

 
According to the interview data, a lot of information is gathered, many data are collected but these are 
not always exploited properly. All interviewees said it is a real concern for them. The most common 
complaints/challenges that were identified were expressed as followed: 
• Data retrieval is not comprehensive as it should be 
• Data retrieval is difficult 
• Data retrieval is cumbersome 
• It is difficult to keep database up to date 
• Exploiting data (e.g. writing queries, doing data analysis) is a complex process that necessitate a 

good understanding of the system functionalities and often calls for a better access to the raw data 
• There are too many technical problems 
• There exists lots of technical limitations 
• There is a lack of resources 

 
Almost all participants indicated that they are not satisfied with their current data retrieval process, 
mostly because of the limitations of their systems.  

 
Key learning points  

 
Overall, participants felt their participation to the challenge was a positive experience. The experience: 
• Validated them in their opinions, be they positive or negative 
• Reinforced their opinion that the tools currently available are not effective and efficient enough 
• Showed the limitations of the tools they are using 
• Confirmed that it is a priority to invest in an EMR (especially in light of the results that were provided 

to them) 
• Clearly showed that EMRs are more efficient than paper based systems 
• Participants, be they physicians, clinic staff or management felt compelled to begin to use their 

EMR more efficiently and in a determined, specific way 
• Created the will to improve the quality of their existing EMR 
• Provided insight in how they should be moving forward 
• Provided incentive to move forwards 
• Convinced them that they need to change their work habits 
• Made them look at quality improvement  
• Clearly demonstrated the benefits of having an EMR 
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Future developments 
 

In the participants’ opinion, some key actions need to be taken to improve the data retrieval process: 
• Standardize the data, tools and data entry forms 
• Make systems more user friendly 
• Capture data more easily, have better codification 
• Consistency in data entry (frequency) 
• Have expert system (best practices) 

 
 

6. CONCLUSION AND RECOMMENDATIONS FOR FUTURE STUDIES. 
Results suggest that the use of an EMR is pivotal in setting the foundation to support PBPH 
management in primary-care and subsequently drive the associated outcomes for patients and 
clinicians.  The range of capacity in EMR-enabled clinics suggests that for PBPH management to be 
effectively undertaken, key determinants of EMR optimization need to be addressed. 
 
The reflection of participants upon the efforts, facilitators and barriers to routinely conduct evidence-
based practice reviews for the purpose of population health management - proactive patient care, 
monitoring quality outcomes and quality improvement initiatives, warrants further research.  Inquiry 
exploring the key determinants that both guide and support this practice in primary care settings; and 
the relevant leadership/policy, continuing medical education tools, EMR functionality, and resources to 
execute follow-up activities are essential factors to inform this approach to clinician practice and 
sustainable models of primary care.   
 
The results suggest that the PBPH preparedness score accurately summarizes the preparedness of the 
clinics participating in the Challenge.  However, neither the instrument of measure (the Challenge) nor 
the measure derived from the instrument (the preparedness score) were rigorously validated.  Validation 
of the preparedness score could prove advantageous, as it could provide Government agencies and 
clinic managers a tool with which to evaluate the degree of preparedness and the possible scope of 
effort and cost in undertaking PBPH.  To date the preparedness score has exhibited important 
interpretation properties that would support the evaluation of the cost/benefit of different medical record 
keeping processes. 

 
Future studies with the aim of validating the instrument and measure should consider the following.  In 
order to validate the instrument, we recommend that an independent group of experts in the field 
provide their feedback on the different items forming the Challenge.  We also recommend the 
computation and use of Chronbach’s alpha12, from the results obtained on a small number of clinics, in 
order to measure internal coherence (i.e. to identify sections that do not reflect the preparedness of 
clinics as strongly).  The preliminary run of the Challenge could be used to provide information on 
internal coherence. 

Validation of the preparedness score13 could be done using a process similar to the one described in 
this document and applying it to a larger number of clinics.  Validation would be studied using a rating of 
the clinics that could be compared with the preparedness score through the use of Pearson’s correlation 
coefficient14.  This rating of clinics could be provided by the Challenge participants themselves (their 
level of confidence in the accuracy of their given answers), or by an independent group of experts rating 
each clinic’s performance.  It would further be reasonable to study the reliability4 of the Challenge’s 
sections and their score (i.e. the accuracy of the sections and score measurements).  This could be 
measured using the results from multiple practices by having two or more participants undertake the 
Challenge independently.  The intra-class correlation coefficient15 could serve as a measure of inter-
rater reliability. 
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Population Health Management Challenge 
 Interview Guide 

 
1- Introduction: 

 
Thank you for agreeing to do this interview with me. Its purpose is to get additional 
information on your participation in the Population Health Management Challenge. We 
will start with general questions about your motivation to participate. We will then ask 
questions about data retrieval. Finally, we will ask you to comment on your experience 
with the challenge and on the summary of the results you were provided. The 
conversation will be recorded to ensure the accuracy of data collection. Be assured that 
all information collected will be kept anonymous and confidential.  
 

2- Motivation 
 
To begin, can you tell me why you accepted to participate to the Challenge? 

• Do you regularly perform data management or data extraction? 
o Do you do any clinical data management? 

• Have you ever participated in a similar Challenge before? 
• What were you expecting to gain out of this? 

 
What was the general reaction in your practice to the Challenge? 

• Was there any resistance?  
 

3- Data Retrieval: 
 
Now let’s move on to the issue of data retrieval. 
 

Overall, do you see data retrieval as something important in your work? 
• Is this something you or your colleagues do on a regular basis? 
• For what purpose? 

 
Would you say that data retrieval is a concern in your practice? 

• Do you ever face any specific or regular challenges related to data retrieval? 
• Are you satisfied with how it works at the moment? 

 
In your opinion, what could be useful to make data retrieval: 

• Easier? 
• More efficient? 
• More accurate? 

 
4- Experience with the Challenge:  

 
How would you describe your experience with completing the Challenge tasks? 

• Did you encounter any specific issue or problem? 
 
What did you learn from your participation to the Challenge (above and beyond the 
results that were provided to you)? 

• Did it affect your opinion of the importance of data retrieval? 
• Did it change your assessment of your work processes? 



• Did it affect your assessment of the data management tools you are using? 
 
 

• Did you have technical/vendor support for your EMR at the implementation stage 
or after that? What kind of support ? 

• Did you have any training in medical school or any kind of certification programs 
that established a foundation of this kind of work/analysis on primary care 
practice records? 
 

 
5- Usefulness of the results:   

 
First, what was your reaction when you received the results? 

• Were you surprised with your ranking? 
• How did you feel you compared to other practices? 
• Are you satisfied with your results? 

 
Is there any additional information on results you would have liked to receive? 

• Why? 
 

Do you believe that the results that were sent to you will have any impact on your 
practice? 
 
 
 

6- Conclusion: 
 
Thank you for your participation. The time you have spent with us is greatly appreciated 
and your comments are very important for the success of our study.  
 

• Would you be willing to participate to other Challenges? What could be of 
interest to you? 
 

• Would you be willing to be contacted for an additional interview with Canada 
Health Infoway to share more about your experience in participating in the 
Challenge? 

 
• Is there anything else about the Challenge and/or about data retrieval that we did 

not discuss and you think is important to note? 
 

 


