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The Plan

▪ Some background on Choosing Wisely and the CTS list

▪ 3 real-world examples of de-implementation projects from 

around Canada

▪ A focus on how to improve use of diagnostic spirometry for 

airways diseases

▪ Breakout sessions on barriers/enablers and possible 

implementation strategies for spirometry in primary care

▪ Large group discussion



Knowledge Translation

• Gaps between research evidence and clinical practice 
lead to practice variation

• Conventionally, we conceive of these as care gaps:  gaps 
between “what we ought to do” and “what we do”

• Almost half of patients do not get treatments of proven 
effectiveness

Schuster Milbank Q 1998

McGlynn NEJM 2003



Overuse

• However, there are also compelling gaps between what we “ought 

not to do” and “what we do”

• Up to a quarter of patients get care that is not needed or 

potentially harmful

• Almost a third of medical tests, treatments and procedures in 

Canada are potentially unnecessary 

• Amounts to >1 million potentially unnecessary medical tests 

and treatments every year

Unnecessary Care in Canada, CIHI 2017

McGlynn NEJM 2003





Choosing Wisely Canada is the national voice 
for reducing unnecessary tests and 
treatments in health care.

www.ChoosingWiselyCanada.org   |   @ChooseWiselyCA



History 

• Choosing Wisely® 2012 in US; 80 medical societies; 500 
recommendations

• Choosing Wisely Canada 2014; 70 societies; 325+ 
recommendations 

• Now over 20 countries 

www.ChoosingWiselyCanada.org   |   @ChooseWiselyCA



Choosing WiselyTM

• Premise: 

• Unnecessary tests and treatments expose patients to harm, lead 
to more testing to investigate false positives, and strain 
resources



Facets of the Choosing Wisely Initiative

• Societies develop and disseminate listsClinicians

• Develop and disseminate patient materialsPatients

• Mobilize students and trainees
• Integrate resource stewardship as a core competency Medical education

• Support adoption of recommendations in care settingsImplementation

• Measure rates of overuse and build research capacity Measurement

www.ChoosingWiselyCanada.org   |   @ChooseWiselyCA











Physician Attitudes 

CMA e-Panel Disseminated November 2016 

88%

42%

Patients need tools to make 

informed decisions 
66%

Use lists in daily practice

Aware of CWC 

48% MDs require more tools to help 

make decisions 



Canadian Thoracic Society

• The Canadian Thoracic Society (CTS) produces clinical 
practice guidelines across respiratory diseases

• In 2015, the CTS launched an evidence-based process to 
develop its Choosing Wisely list



CTS’s Choosing Wisely List – The Process

▪ Established a CTS CW “core” task force (5 members) and 

TF (CRGC + core TF = 19 members)

– Lit review of other international societies’ approaches (17 

societies)



CTS’s Choosing Wisely List – The Process

▪ Established Criteria for Selection and Prioritization:

– Risk/cost-benefit suggests that the practice should be reduced

– The evidence base is strong

– The practice is common

– The practice is modifiable by individual physicians (i.e. change is within the control of individual 

physicians)

– The practice falls within the domain of practices performed by respirology

– Prioritize harm above cost (i.e. avoiding harm is more important than reducing cost)

– Prioritize recommendations that are relevant to practice across the country, as opposed to only in 

certain regions

– After above factors, consider how easily adherence to the recommendation can be measured

Gilwa JAMA 2015



CTS’s Choosing Wisely List – The Process

List of Prospective Recommendations:

▪ Existing US and Canadian CW recommendations

– 33 recommendations across 16 societies related to respiratory disease

▪ IAMs ratings from ̴1000 POEMs sent to CMA membership (2012-2015)

– ≥ 10% respondents chose:

▪ “This information will help to avoid unnecessary or inappropriate treatment, 
diagnostic procedures, preventative interventions or a referral, for this patient”

▪ 9 related to respiratory disease

▪ Presented list (42 recommendations) to TF members, clinical assembly members 
(i.e. guideline writers), CTS executive (120 members total)

– 15 additional recommendations received

▪ Removed exact/similar duplicates (40 recommendations remained)

Grad JABFM 2015



CTS’s Choosing Wisely List – The Process

Selection and Ranking

▪ eDelphi 1: list of 40 recommendations to Task Force (19 members)
– Choose top 10 and rank

– Top 20 by rank score used in next round

▪ Membership stage: list of top 20 recommendations to CTS membership (625 members)
– Response rate 158/625 (25.3%)

– Choose top 10 and rank

– 14 additional recommendations received

– Top 10 by rank score + 8/14 relevant additions (18 recommendations) used in next round

▪ eDelphi 2: list of 18 recommendations to Task Force (19 members)
– Choose top 10 and rank

– Vetted with corresponding assembly chairs where relevant

– Top 10 by rank score used in next round



▪ For each remaining top 10 recommendation, core TF 

prepared a narrative review of:

– Evidence cited for an identical recommendation by another 

society (if applicable)

– Evidence-based guidelines (Canadian > International)

– Systematic reviews

– Individual studies

▪ 2/10 recommendations had limited evidence

– CADTH (Canadian Agency for Drugs and Technologies in Health) 

Rapid Response Report commissioned

CTS’s Choosing Wisely List – The Process



▪ eDelphi 3:  list of 10 recommendations and evidence 

reviews to Task Force (19 members)

– Choose top 5 and rank

– Top 6 by rank score kept

▪ Approved by CTS executive, CWC, other society leads

▪ Translated

CTS’s Choosing Wisely List – The Process





Choosing Wisely and The CTS

▪ Some (de-)implementation examples from the field…

▪ Sachin Pendharkar

– Order Set to reduce unnecessary care in COPD

▪ Samir Gupta 

– Order Set to reduce unnecessary care in COPD (!)

▪ Tom Kovesi

– System-level change to reduce unnecessary PFTs in asthma



Sachin Pendharkar



Samir Gupta



Admission Order Sets 

and CPOE: 

Knowledge Translation and 

De-Implemention in COPD

Samir Gupta, MD, FRCPC
Michael Locke Term Chair in Knowledge Translation 

and Rare Lung Disease Research



Admission Order Sets as a KT Intervention

• Guideline implementation most effective when 

information delivered at the time and place of 

consultation

– Just-in-time

– Point-of-care

• Pre-formatted order sets - a template for care based on 

best evidence:

– Diagnostic tests

– Medications

– Referrals 

Grimshaw Lancet 1993



Care Gaps in AECOPD

• US:  ~70 000 exacerbations, 360 hospitals
• 66% received basic set of recommended care

• 45% received at least 1 non-recommended practice

Lindenauer Annals 2006



St. Michael’s Hospital Order Sets Program

COPD

Order SetsCPOE



COPD Order Set Study at SMH

• Prospective:  pre/post design

• Setting:  GIM and Respirology

Staggered 

Implementation

July-Sept 2009

Pre-Order Set 

Jan-June 2009

Order Set 

Oct 2009 – Sept 2010

6 months 12 months



Order Set Development

• Respirology + Internal Medicine 

• Multidisciplinary:

– Ward physicians (KOLs)

– Allied health team members:

• Nurses

• Pharmacist

• Respiratory therapist

• Ward supervisor



Order Set Content
• Comprehensive admission instructions:

– Code status

– Infection control precautions

– Diet

– Monitoring

– Referrals

– Investigations

– Medications

– Vaccinations

– Respiratory care requirements (O2, NIV) 

• Where a strong level of evidence existed to direct practice:  

specific behavioural prompts based on latest                

Canadian Thoracic Society guideline recommendations



Results

• Total:  243 admissions

– Pre-order set  (6 months):    74 admissions

• 18 (24.3%) to Respirology 

• 56 (75.7%) to GIM

– Order Set      (12 months):  169 admissions

• 41 (24.3%) to Respirology 

• 128 (75.7%) to GIM



HealthCare Utilization

• Mean length of stay 

– Pre-order set:  6.5 ± 7.7 days

– Order set:        4.1 ± 5.0 days (p = 0.017)

• One-month re-admission 

– Pre-order set:  20.3%

– Order set:        13.0% (p = 0.15)



p-
value

0.69

0.09

<0.01

<0.01

0.07

0.35

<0.01

<0.01

<0.01

0.02

Interventions and Medications Ordered

BiPAP ordered (when indicated)* 

Any MDI prescribed

Spacer(s) ordered when MDI(s) prescribed 

Systemic steroids prescribed 

Antibiotics prescribed (when indicated)†

Antibiotics prescribed (when not indicated)†

Appropriate antibiotic class prescribed‡

VTE prophylaxis prescribed (if not on systemic anticoagulation)

Nicotine replacement therapy prescribed (among smokers)

Pneumococcal vaccination prescribed (if not received within 5 years)+

Order Set

(n = 169)

n (%)

11 (68.8)

147 (87.0)

77 (52.4)

151 (89.4)

104 (87.4)

14 (28.0)

61 (69.3)

100 (74.6)

35 (50.7)

17 (10.1)

Pre-Order Set
(n = 74)
n (%)
6 (60.0)

58 (78.4)

10 (17.2)

55 (74.3)

18 (72.0)

18 (36.7)

9 (37.5)

15 (22.1)

10 (22.7)

1 (1.4)

Antibiotics prescribed (when not indicated)†

Appropriate antibiotic class prescribed‡



Overuse Findings In Order Set Period

1) Antibiotics prescribed for AECOPD when not indicated –

28% of admissions

2) Inappropriate antibiotic class prescribed (unnecessarily 

broad-spectrum an antibiotic) - 30% of admissions

3) Sputum cultures ordered unnecessarily - 19% of 

admissions 

4) IV steroids used in 33% of admissions – too high? 





Order Set Uptake

• Utilized in 78/169 (46.2%) admissions

– 31/  41 (75.6%) Respirology 

– 46/128 (35.9%) GIM (p<0.01)

• Literature:

– 32.3% for paper-based order sets for six GIM diagnoses

– 19.1% for a paper-based AECOPD order set

– 29.0% for a CPOE-based COPD order set

– 66.5% for a CPOE-based COPD order set McAlearney IJMI 2006

Sandhu CRJ 2013

Gulati IJCOPD 2018

Brown Annals ATS 2016



Order Sets:  Improving Uptake

• Integrated specialty order sets:

– Users defaulting to general medical admission order set       replaced 

with a modular order set

– 5-fold increase in usage over 16 months

• Admission Advisor:

– Pop-up advisor suggests use of order set based on rules engine 

• ward, admitting physician, admitting diagnosis

– 17% increase in order set usage

Munasinghe JAMIA 2014

Ozdas JAMIA 2006



Tom Kovesi
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WHY HAS ORDERING RATES FOR PFT’S AND METHACHOLINE 

CHALLENGE INCREASED?



THE OLD REQUISITION



THE PROBLEM

x

x

x

x

Cough x 4 months

x

x

X

• Many physicians checked off 

every box:

• Completeness!

• Unsure which test to order

• EMR form auto-populated





RATIONALE, AND PROBLEMS

• TLC, FRC, RV, Raw are elevated in asthma

• Moreover, TLC necessary to diagnose restrictive lung 

disease

• DLCO helpful for interstitial lung disease, pulmonary 

hypertension

However…

• These tests take time, cost

• Child may have trouble with tests

• Falsely low DLCO (anemia)

• Leads to more tests, Respirology consults

• Not needed for diagnosis of asthma according to 

guidelines

• If FVC is low, lung volumes are appropriate to r/o 

ILD.

Technical Professional

F-V Loop 19 11

BD 3 7

FRC 17 18

Raw 16 16

DLCO 21 18

OHIP Fee Codes ($)

Spirometry + BD: $40
All of the above:  $146



STEP 1: THE NEW REQUISITION



STEP 1: THE NEW REQUISITION



TRENDS IN PFT’S
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THE RESULT 
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BOTTOM LINE

• Multifaceted approach: 

• eliminate unnecessary lung volumes & DLCO’s, 

• provide spots with different durations

• Result:

• Waiting times for outpatient PFT’s decreased by 30% (5.9 to 4.5 months)

• Outpatient PFT’s increased by 39% (339 to 553/year) and billing 

increased in parallel by 43%

• Better service to the community with no increase in lab hours or 

personnel costs

Choosing Wisely: Don’t order lung volumes, DLCO to diagnose asthma



The CTS Choosing Wisely Top 10 List

A Focus on Spirometry…



• Explicitly recommended by all major international 

COPD guidelines, including: 

• GOLD 

• US

• European

• Canadian 

• Recommended in 2 other Choosing Wisely 

campaigns:

• Allergy 

• Internal Medicine



• Explicitly recommended by all major international 

asthma guidelines, including: 

• GINA 

• UK

• Canadian 

• Recommended in the Internal Medicine Choosing 

Wisely campaign



Spirometry:  Gaps

▪ Primary care spirometry use low across jurisdictions

▪ Canada: 

– 35% of patients with asthma reported having ever had 

spirometry

– 46% of PCPs reported using spirometry to monitor asthma

– 42.7% of 485 866 newly diagnosed asthmatics had 

spirometry +/- 1 year from dx

– 35.9% of 491 754 newly diagnosed COPD patients had 

spirometry +/- 1 year from dx

Fitzgerald CRJ 2006

Gershon Chest 2012, 2014



Asthma Diagnosis Study

▪ Population-based cohort across 10 Canadian centers

▪ Of 613 adults with a history of adult physician-

diagnosed asthma, 203 (33.1%) did not have asthma 

on testing

– 161/203 (79.3%) were currently using asthma 

medications

▪ 243/468 (51.9%) patients for whom GPs could be 

reached had evidence of objective testing at the time of 

diagnosis



Consequences

▪ Unnecessary medication use (asthma, COPD):

– Cost (e.g. combo puffers $60-110/month)

– Side effects

▪ hypothalamic-pituitary-adrenal axis suppression, growth impairment in 

children, decreased bone density

▪ Chronic disease label (asthma, COPD):

– healthcare system burden

– activity restriction

– impacts on psychological well-being 

▪ e.g. negative illness perceptions leading to anxiety in teens with asthma



▪ Delayed diagnosis and treatment:

– Aaron JAMA 2017:  12/613 (2.0%) found to have serious 

cardiorespiratory conditions that were misdiagnosed as asthma

▪ Underestimation of disease severity (COPD)

▪ Suboptimal pharmacotherapy (COPD, asthma)

– Lack of spirometry        increased mortality and hospital 

admissions in COPD

Consequences

Walker ERJ 2013

Joo COPD 2008

Mapel AJM 2015

Gershon CMAJ 2017



Barriers

Will Differ By Setting…

▪ In office spirometry

vs

▪ Lab referral for spirometry



Where To Focus Efforts?



Spirometry by GPs in Ontario

▪ 15417 GPs in ON (2016)

▪ In 2016:  

– 574 GPs billed FV and VT 

– 145 GPs billed VT alone (older spirometers)

– Unique GPs billing one of these codes: 679 

▪ CHCs (salary model):

– 275 FTE physicians (413 GPs)

– We estimate that no more than half (207 GPs) have access 

to spirometry in office

– Total 886/15417 = 5.7% of GPs in-office
Administrative Data, IntelliHealth 2016



Breakout Sessions

Questions:

1) What are barriers/enablers to primary care referral for  

spirometry for diagnosis of asthma and COPD in your 

practice environment?

2) Which implementation strategies have you used/would 

you consider using to improve this gap?



Barriers

– Clinician:

▪ “belief” (outcome expectancy)

▪ Forgetting to order

▪ Time (send patient, wait for result, see/call patient again)

– System:

▪ Timely access (lab organization)

▪ Quality of reporting

▪ Turnaround for reporting

▪ Requirement for 2nd visit for confirmatory testing (asthma)

– Patient:

▪ inconvenience (time/travel/parking)

▪ Interest/buy-in



Potential Solutions

Driving in-lab use:

– Early education (medical school, FP residency)

▪ STARS program (Hamilton, Ottawa)

▪ University of Toronto curriculum lecture

– Clinician-Directed eHealth Approaches

▪ Automated EMR reminder to book confirmatory spirometry upon first 

asthma/COPD medication prescription

– Accessible educational material

– Practical information on closest lab, wait times, etc.

– Ideally, 1 click lab booking

– Patient info sheet



Potential Solutions

– Clinician-Directed Feedback

▪ Audit and feedback report card data

– System change (decreasing wait times)

▪ Spirometry services in pharmacies

▪ Mobile spirometry services

▪ Same day/walk-in PFT services (BC model)

▪ Reorganization of PFT lab ordering/priority systems (Ottawa, Toronto, 

BC)



Potential Solutions

– Patient-mediated approaches

▪ Pharmacist-driven intervention (e.g. info sheet upon first 

asthma/COPD medication prescription fill)

▪ Patient facing messaging



A National Campaign

▪ Barriers and enablers are complex

▪ Some will differ across health systems (provinces) (e.g. 

access is not a barrier in Alberta)

▪ A complex intervention will be required

▪ A patient-facing strategy is universally applicable, will 

drive awareness and lay the foundation for more complex 

regional interventions



Patient-Facing Strategy

▪ Key messages:

– If you are taking one of these medications, you should have had one of 

these tests to prove the diagnosis

– Some patients who take these medications don’t actually have the 

diagnosis

– Doctors are better at prescribing the right medicines when they have this 

test

– Ask your doctor for the test



Patient-Facing Strategy

Tools Dissemination

▪ MD waiting rooms

▪ Pharmacies

▪ Public spaces

▪ Web resource

▪ Social/print/television media

▪ Pharmacist handout with new 

asthma/COPD medication 

prescriptions 

▪ CFP journal?

Poster* (with URL)

Patient Pamphlet*

*Multiple languages


