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Objectives

1. Describe evidence-based indications for three common forms 
of low-value care on medical wards

2. Discuss documented harms and epidemiology of overuse

3. Summarize quality improvement initiatives that can reduce 
provision of these forms of inappropriate care





Urinary catheters Routine, repetitive bloodwork

Telemetry







Do you still struggle with 
inappropriate use of

1. Urinary catheters

2. Telemetry

3. Routine, repetitive bloodwork

4. Two or more of the above



Urinary catheters
Recommended indications (on medicine wards):

Commonly overused (as many of 56% of inpatients)



Urinary catheters
Harmful

CAUTI

CDC/NHSN definition (2019)

Patient had indwelling urinary catheter in place more than 2 consecutive days in an 
inpatient location on the date of event AND was either present  for any portion of 
the calendar day on date of the event OR removed the day before the date of the 
event

Patient has at least one of the following: fever, suprapubic tenderness, 
costovertebral angle pain or tenderness, urinary urgency, urinary frequency, dysuria

Positive urine culture with no more than two species of organisms identified, at least 
one of which is a bacterium >105 CFU/ml

Diagnosis of UTI must be documented in patient’s medical record. 



Urinary catheters
Harmful

CAUTI
Urethral trauma
Reduced mobility
Prolonged length-of-stay
Impaired quality-of-life
Delirium
Pressure ulcers

Fakih et al, Infect Control 
Hosp Epidemiol, 2016



Routine and repetitive bloodwork
Routine and repetitive ordering of blood tests in patients without a clinical 
indication.

No validated criteria exists for what constitutes routine and repetitive 
bloodwork



Routine and repetitive bloodwork
Common

Can be avoided up to 60% of the time

Low-Value

Seldom changes management or outcomes

Does not meaningfully improve diagnostic accuracy



Routine and repetitive bloodwork
Harmful



Routine and repetitive bloodwork
Harmful



Routine and repetitive bloodwork



Routine and repetitive bloodwork
Harmful

Contributes to the climate crisis



Telemetry
In-hospital continuous electrocardiographic monitoring initially developed in 
1949

Three primary applications:

1. Diagnosis and monitoring of arrhythmias

2. Detection of myocardial ischemia

3. Monitoring of ST segments and QT intervals



Telemetry
Indications

Acute coronary syndrome

Acute decompensated heart failure

Critical illness

Electrolyte abnormalities

Pro-arrhythmic agents (ingestion, monitoring)

High-grade arrhythmias

Infective endocarditis

Pending ICD/PPM insertion

Post-cardiac intervention/non-cardiac major thoracic surgery

Stroke

Suspected cardiac syncope



Telemetry
Common (30-90% have no indication)



Telemetry
Low-Value

Evidence supporting benefit of telemetry in those without an indication is 
weak

 Single RCTs, non-randomized studies, consensus expert opinion

AHA Scientific Statement Writing Panel unable to identify multiple 
RCTs or meta-analyses

Inappropriately monitored patients rarely, if ever, have a clinically significant 
arrhythmia that was identified and changed management to improve 
outcomes 



Telemetry
Harmful

Delirium

Anxiety

Reduced mobility

Insomnia



Telemetry



Telemetry
Harmful

Increased workload

 30 min/12-hour shift monitoring

 As load increases, so do delays in identification of arrhythmias

Alarm fatigue

Costly - $53/day

Leads to overcrowded ED and increased ED LOS



Can we improve care?
Clinicians can make everyday changes in their own practice to reduce these 
forms of overuse.
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Can we improve care?
Clinicians can make everyday changes in their own practice to reduce these 
forms of overuse.



Which do you find to be most 
effective

1. Education

2. Embedded reminders

3. Empowering teams

4. Enforcement



The 4 E’S
Modeled after the Hierarchy of Effectiveness 

Easiest

Hardest



The 4 E’S
Higher value improvement strategies = right thing easy to do

Easiest

Hardest



The 4 E’S
To be successful, you must match your problem to a solution

Take the time to engage stakeholders for a thoughtful and thorough root cause 
analysis

Think about a clinical outcome of interest (e.g., CAUTI rates)

Interventions tend to 1) avoid ordering; 2) discontinue early if ordered



Education
Multiple QI studies show that only relying on educational interventions to 
change clinician behaviours tend to produce no improvement.

Education alone rarely leads to sustained behaviour change

However, education can support QI interventions by engaging clinicians and 
making them aware why an intervention is needed



Education – Urinary catheters
Promote knowledge for healthcare providers

Indications

Harms

Safety



Education – Urinary catheters
Promote knowledge of indications for healthcare providers

Education alone fails to substantially reduce catheterization use



Education – Routine bloodwork
Promote knowledge for healthcare providers

Appropriate reasons to test

Costs of testing

Harms

Safety



Education – Routine bloodwork
Promote knowledge for healthcare providers

Appropriate reasons to test

Costs of testing

Harms

Safety



Education – Routine bloodwork
Promote knowledge of indications for healthcare providers

Education alone fails to substantially reduce bloodwork

One study (Miyakis 2006) showed short-term improvement (not sustained) 
reduction in ordering

One systematic review (Roman 2017) showed cost display changed ordering 
behaviours

One RCT (Sedarek 2017) showed cost display does NOT change ordering 
behaviours 

 



Education – Telemetry
Promote knowledge of indications for healthcare providers (only 20% of 
providers can name evidence-based reasons for telemetry)

Telemetry practice-standard supported indications

Harms

Low-value

Safe

Code Blues, ICU Activation, Mortality



Education – Telemetry
Promote knowledge of indications for healthcare providers

Education as a standalone can:

1. Decrease overall telemetry use

2. Increase appropriateness of use

3. Reduce duration of monitoring



The 4 E’S



Reminders
Delivered at the point of care to providers/patients

Prompt healthcare professionals to recall information that they may already 
know but could easily forget amid performing other activities of care 

Provide information or guidance in an accessible format at a particularly 
relevant time.

 Paper

 At point of care

 EMR



Reminders – Urinary catheters
Several studied forms

Incorporate catheterization status into daily checklists

Verbal reminders from RN to MRP

Stickers on catheter bag

Discussion during rounds



Reminders – Urinary catheters
Delivered at the point of care to providers/patients

Prompt healthcare professionals to recall information that they may already 
know but could easily forget amid performing other activities of care 

Provide information or guidance in an accessible format at a particularly 
relevant time.

Reduce urinary catheterization rates

Reduce catheter-associated complications

Do NOT increase rates of re-catheterization



Reminders – Routine bloodwork
Several studied forms

Audit and Feedback

Displaying previously stable results

Asking if MD wishes to discontinue daily testing after a pre-determined 
duration (e.g., 72 hours)



Reminders – Routine bloodwork
Delivered at the point of care to providers/patients

Prompt healthcare professionals to recall information that they may already 
know but could easily forget amid performing other activities of care 

Provide information or guidance in an accessible format at a particularly 
relevant time.

Reduce routine and repetitive testing



Reminders – Telemetry
Several studied forms

Guideline-supported indications displayed; asked MD if wished to discontinue

Incorporating telemetry status into daily rounds checklist



Reminders – Telemetry
Reduce duration of monitoring

Reduce number of orders place

Increase rates of appropriate orders

No difference in code blue/ICU/mortality



The 4 E’S



Empowerment – Urinary catheters
Audits in April 2014 showed that > 60% of catheters on medical wards were 
unnecessary

Resident were slow to re-assess need for urinary catheters and some nurses 
were keen to have increased autonomy 

Medical directive was proposed to:
• Align nurses and physicians
• Streamline the process of catheter re-assessment



Empowerment – Urinary catheters
Medical directive should make it easier for nurses
• More autonomy
• Not chasing residents for orders

Medical directive should make it easier for residents
• Less catheters on the ward to worry about

Krein et al, JAMA Int Med, 2013



Empowerment – Urinary catheters
How was it developed?

1) Got physicians to agree on indications for leaving a catheter in place

2) Shared with advanced practice nurses who created a medical directive for 
nurses

3) Ensured that front-line nurses knew they had nurse management and 
physician support



Empowerment – Urinary catheters



Empowerment – Urinary catheters
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Empowerment – Urinary catheters



Empowerment – Urinary catheters
Urinary Tract Infection
Some urinary tract infections are avoidable. We are implementing new 
initiatives based on research and best practice to reduce the rate of infection 
and improve the recovery and comfort of our patients.
  

What's our goal?
Reduce urinary tract infection rates post-surgery to achieve a rate better than 
the 1.4% rate in the NSQIP database for simlar hospitals. (NSQIP is the 
National Surgical Quality Improvement Program of the American College of 
Surgeons)



Empowerment – Urinary catheters



Empowerment – Urinary catheters

HICPAC guidelines for peri-operative UC use
Undergoing urologic or other surgery on contiguous 
structures of genitourinary tract

Anticipated prolonged surgery duration; catheters inserted for 
this reason should be removed in post-anesthesia care unit

Anticipated to receive large-volume infusions or diuretics 
during surgery

Need for intraoperative monitoring of urinary output



Empowerment – Urinary catheters
Lack of clarity and consensus regarding indications for perioperative urinary 
catheter use leads to variation in practice

Achieving Consensus
Large tertiary care trauma centre in Toronto (104 surgeons)

Five surgical services
• General surgery 
• Trauma
• Obstetrics and Gynecology
• Cardiac and Vascular
• Orthopedic surgery



Empowerment – Urinary catheters
Indications for inserting urinary 
catheter

Indications for maintaining a 
urinary catheter

1. Anticipated fluid shifts/blood 
loss

2. Surgery involving 
genitourinary tract

3. Surgery anticipated to last 
greater than 4 hours

4. If one of these indications is 
met, can the urinary catheter 
be removed at the end of the 
case?

1. pre-admission urinary catheter
2. urology involved in care 
3. continuous bladder irrigation
4. stage 3 or 4 sacral ulcer in 

incontinent female patient
5. comfort care at end of life as per 

patient wishes
6. admitted with spinal cord injury
7. underwent radical pelvic surgery 

involving bladder (cystectomy), 
uterus (hysterectomy), cervix 
(trachelectomy), or vulva 
(vulvectomy) 



Baseline Implementation Intervention



Empowerment – Urinary catheters
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Empowerment – Urinary catheters



Empowerment – Telemetry



Empowerment – Telemetry
Reduced number of orders placed



Empowerment – Telemetry
Reduced duration of monitoring

No change in adverse outcomes 

Decreased costs



The 4 E’S



Enforcement
Hardwiring rules that promote high-value care into the electronic medical 
record.

Adds to the other E’s and enforces stewardship

Tends to be the most effective type of intervention but hardest to implement

 



Enforcement – Urinary catheters



Enforcement – Urinary catheters
Lower catheterization rates

Reduces rate of complications (e.g., CAUTI)



Enforcement – Routine bloodwork
Limit ordering periods to pre-defined timeframes (e.g., 72 hours)

Remove ability to order daily labs 



Enforcement – Routine bloodwork
Decrease overall testing

Increase number of test-free days



Enforcement – Telemetry
Remove telemetry from order sets of non-supported indications

Mandating a duration of monitoring

Forcing providers to include an indication

11. Telemetry





Enforcement – Telemetry
Remove telemetry from order sets of non-supported indications

Mandating a duration of monitoring

Forcing providers to include an indication

Decrease default duration of monitoring from 72 to 48 hours



Enforcement – Routine bloodwork
Improves ordering appropriateness

Decreases overall telemetry orders

Reduces duration monitored



The 4 E’S



Multi-component interventions
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Multi-component interventions



Keys to the The 4 E’S
Forming a multidisciplinary QI team

Setting realistic aims

Engaging with a variety of stakeholders

Addressing what is within your control

Matching your solution to your problem



Objectives

1. Describe evidence-based indications for three common forms 
of low-value care on medical wards

2. Discuss documented harms and epidemiology of overuse

3. Summarize quality improvement initiatives that can reduce 
provision of these forms of inappropriate care



Thank you!

Any questions?

william.silverstein@sunnybrook.ca

jerome.leis@sunnybrook.ca   
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