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Chronophage

Lƴ нллуΣ ŀ ƴƻǾŜƭ άǘƛƳŜ-ŜŀǘƛƴƎέ ŎƭƻŎƪ ǿŀǎ 

unveiled at Corpus Christi College in 

Cambridge. Sitting atop this clock is 

Chronophage, a large grasshopper 

ŜǎŎŀǇŜƳŜƴǘ ǘƘŀǘ άeats up every minute of 

ȅƻǳǊ ƭƛŦŜΣ ŀƴŘ ŀǎ ǎƻƻƴ ŀǎ ƻƴŜΩǎ ƎƻƴŜ ƘŜΩǎ 

ǎŀƭƛǾŀǘƛƴƎ ŦƻǊ ǘƘŜ ƴŜȄǘΦέ 



Chronophage

(literally "time eater", from the Greek 
[chronos] time, and [ephagon]ate). 

It moves its mouth, appearing to "eat up" 
the seconds as they pass, and occasionally 
it "blinks" in seeming satisfaction. 

The creature's constant motion produces 
an eerie grinding sound that suits its task. 

The hour is tolled by the sound of a chain 
clanking into a small wooden coffin hidden 
in the back of the clock.



Conceived as a work of public art, the Chronophage reminds viewers in 
a dramatic way of the inevitable passing of time. The designer, John C. 
Taylor deliberately designed it to be "ǘŜǊǊƛŦȅƛƴƎάΦ hǘƘŜǊǎ have described 
it as "hypnotically beautiful and deeply disturbing".

R. Lloyd, D. Goldmann, A Matter of Time,JAMA, August 26, 2009τVol 302, No. 8

Health care time is certainly not protected from the voracious 

appetite of Chronophage, but the passage of time in any medical 

situation is perceived in different ways, depending on who is doing 

the watching. 



What is ñquality improvementò and how can it transform healthcare?

Paul B Batalden and Frank Davidoff, Qual Saf Health Care. 2007 Feb; 16(1): 2ï3.



Framework for Improvement
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Improvement Guide, p. 146                    
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What are we trying to
accomplish?

How will we know thata
change is an improvement?

What change can we make that
will result in improvement?

Model for Improvement
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Multiple PDSA Cycle Ramps

Triage Diagnostic 

Testing
Fast Track
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Change Concepts
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Where do we find time 
for Improvement?



Four Ideas to Find Time for Improvement

ÅSetting an Improvement Rhythm

ÅCƻŎǳǎƛƴƎ ƻƴ άIƛƎƘƭȅ !ŘƻǇǘŀōƭŜ LƳǇǊƻǾŜƳŜƴǘέ

ÅUse Orchestrated Testing

ÅExnovation and Undiffusion



Setting a Rhythm for Improvement

What is the “Natural Learning Cycle” for our work?
When do we plan?
When do we study?
When do we act?

ÅOR days schedule

ÅWeekly clinic 

ÅShift change

ÅEnd of day in Primary Care

ÅEach patient visit

ÅAfter Ward rounds



The half-life concept for setting time-based improvement targets

ÅThe half-life concept focuses goal setting around the length of time it 
will take to reduce defects (or close a gap) by 50 percent. 

ÅάƘŀƭŦ-ƭƛŦŜέ Ƙŀǎ ǘƘŜ ŀǇǇŜŀƭƛƴƎ ŀǘǘǊƛōǳǘŜ ǘƘŀǘ ƛǘ ŀŎŎƻƳƳƻŘŀǘŜǎ ǘƘŜ 
notion of perfection, yet it accepts that it is achievable only in infinite 
time." 

ÅIf the optimal endpoint in a particular process is zero, we would set 
the goal as the time it will take us to achieve a 50% reduction in from 
where we are today. 

Åif the goal is to eliminate harm from anticoagulants, and the current 
rate is 2%, the half-life is the time it takes to drop the rate to 1%.

Arthur M. Schneiderman, April 1998 Quality Progress, "Setting Quality Goals."

http://www.schneiderman.com/AMS_publications/Setting Quality Goals/halflife.doc


“Half life” 
Concept in 
other 
industries

Arthur M. Schneiderman, April 1998 

Quality Progress, "Setting Quality Goals."

http://www.schneiderman.com/AMS_publications/Setting Quality Goals/halflife.doc


Improvement Network: ImproveCareNow Aggregate Remission Rate (70+ sites)

LCL

UCL



The half-life concept for setting time-based improvement targets

ÅThe half-life concept can offer an effective framework 
for long-term planning.

ÅHow many cycles will it take to get to 99% 
performance in your work? 

ÅThe concept of the half-life is one way to set goals -
and ultimately to make meaningful promises to our 
patients.

Arthur M. Schneiderman, April 1998 Quality Progress, "Setting Quality Goals."

http://www.schneiderman.com/AMS_publications/Setting Quality Goals/halflife.doc


Time for Improvement, Jeffery Liker

ÅI believe the key to making time for improvement is the 
equivalent of leveling the workload.
ÅHow can we level the workload of time we spend on improvement? 
ÅThe answer is by smoothing it out and doing a little bit everyday. 
ÅEven 15 minutes of work everyday, with appropriate coaching, can be very effective. 
ÅIn fact, based on how people learn, 15 minutes a day for 5 days is far more efficacious then 

75 minutes once per week which is far more effective for learning then a one week kaizen 
blast once a quarter. 
ÅSome individuals may have a larger role in the improvement and thus have to spend more 

hours at times like an engineer or maintenance person or supporting kaizen team. 
ÅAnd at some points someone responsible for a specific project will need to work overtime. 

But this is not something everyone on the team needs to do.



Highly adoptable
Improvement

A model and tool to address 
workload-capacity balance and 
perceived value amongst quality 

improvement projects

Christopher Hayes, M.D.

2013-14 Harkness Fellow

http://www.highlyadoptableqi.com/
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Current Landscape

ÅIncreasing demands to improve quality Ą
increasing change initiatives at the point of care

ÅMany initiatives fail

ÅReports of change fatigue due to:
ÅVolume;

ÅAssociated workload (lack of capacity);

ÅLack of involvement;

ÅLack of perceived value of change
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Examples of Impact of Change on Workload/ Capacity

Ventilatorassociated 
pneumonia bundle
(VAP)

~2hrs/daydirect nursing time
- affected other activities

Branch-Elliman. 
BMJQS 2013

Intensiveblood glucose 
monitoring in ICU (GC)

~2hrs/ day direct nursing time Aragon.AJCC 2006

Electronic medical record / 
HealthIT   (HIT)

Longer workdays, seefewer patients, disrupted 
workflows

Miller. Health Affairs 
2004

Surgicalsafety checklist
(SSC)

~90-120sec/case
- 31%reduction in delays

Nundy. Arch Surg
2008

Central line infection bundle
(CLB)

Cartwas instrumental ςeverything available 
averted delays

Dixon-Woods.Mil 
Quart 2011
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Impact of Change on Workload/ Capacity

Workload

Time

Baseline

Zone of change

Post implementation of change

Unchanged

More workload/ less capacity

Less workload/ more 
capacity

VAP, GC, HIT

CLB, SSC
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Hypothesis
Change initiatives that do not add 
additional workload and have high 
perceived value are more likely to 
be adopted, cause less workplace 
burden and, achieve the intended 
outcomes. 

More 
adoptable

Less 
adoptable

Perceived 
value

Workload

SameReduced Increased
Chris Hayes, IHI Fellow and 
Canadian Patient Safety Institute
http://www.highlyadoptableqi.com/

Maximally Adoptable Improvement

http://www.highlyadoptableqi.com/


Intervention
Design

Burnout, change 
fatigue, cynicism, error, 
workarounds 

Implementation
Strategy

-

WORKLOAD

VALUE

CAPACITY

Intended 
outcomes
NOT achieved

Framework: Maximally Adoptable Improvement

* The person icon represents the collective recipients 
of the change; those individuals required to carry out 
the tasks associated with the intervention

Chris Hayes
Canadian Patient Safety Institute

http://www.highlyadoptableqi.com/

http://www.highlyadoptableqi.com/


Intervention
Design

Burnout, change 
fatigue, cynicism, error, 
workarounds 

Implementation
Strategy

Adopt, sustain 
improvement 
intervention

-

+

WORKLOAD

VALUE

CAPACITY

Intended 
outcomes
NOT achieved

Intended 
outcomes
achieved

Maximally adoptable 
implementation strategy 

= increased perceived value

Maximally adoptable 
intervention design 

= less workload/ more capacity

Maximally Adoptable Improvement

* The person icon represents the collective recipients 
of the change; those individuals required to carry out 
the tasks associated with the intervention

Chris Hayes
Canadian Patient Safety Institute

http://www.highlyadoptableqi.com/

http://www.highlyadoptableqi.com/


Highly Adoptable Improvement Model
End-user participation
Are end-user staff/ physicians involved in the change?

¶ Active participation of end-users in the design, testing, revising and implementation of change interventions increases the likelihood of higher perceived value and 

is more likely to produce a less workload intensive intervention, thus increases the chance of sustained adoption.

High risk Moderate risk Some risk Highly adoptable

The intervention has not been designed 

with or tested with end-users.

End-user staff/ physicians were invited to 

participate in the initial planning meetings 

where their input was sought.

End-user staff/ physicians played an initial 

role in the design and testing of the 

intervention. Their feedback will be sought 

after implementation.

End-user staff/ physicians play a 

continuous role in the change initiative, 

including designing, piloting and revising 

the intervention and, during the 

implementation phase.  Their feedback is 

continuously sought and addressed. 

Workload
How much workload (cognitive, physical, time) is associated with the intervention? 

¶ Interventions that have less workload or make the current workflow easier to perform are more likely to be sustainably adopted and reliably 

performed.
High risk Moderate risk Some risk Highly adoptable

We have not estimated how much 

workload is associated with the 

intervention.

We have attempted to estimate the 

additional workload associated with the 

intervention and believe the additional 

workload should be adoptable by end-

users.

We have piloted the intervention and 

worked with end-users to assess the 

workload demands and have determined 

that the intervention adds additional 

workload.  We are looking to see if the 

intervention can be further simplified, 

other work removed, or additional 

resources added.

We have piloted the intervention and 

worked with end-users to assess the 

workload demands and have determined 

that the new work can be implemented 

and reduce workload and make their 

current work easier.
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Summary: Highly Adoptable Improvement Model

ÅEfforts to improve healthcare can increase workload 

ÅThe Highly Adoptable Improvement Model and Guide supports 
focusing on the impact of change on end-users and is proving useful 
to:

ÅRaising awareness to factors that impact successful adoption

ÅAssessing the likelihood of success of quality improvement 
projects

ÅRedesigning change initiatives to make them more sustainably 
adoptable

24
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AIM

Change Concepts, Theories, Ideas

Concept B

Concept C

Concept A

Concept D

How Can We Share some of our Improvement Workload?



“Orchestrated” Testing: 
Coordinate testing to evaluate Ideas for improvement

Pallotto,  E., Chuo, J.,  Piazza, A., Provost, L. et al, άhǊŎƘŜǎǘǊŀǘŜŘ ¢ŜǎǘƛƴƎΥ !ƴ LƴƴƻǾŀǘƛǾŜ !ǇǇǊƻŀŎƘ ǘƻ ŀ aǳƭǘƛŎŜƴǘŜǊ 
LƳǇǊƻǾŜƳŜƴǘ /ƻƭƭŀōƻǊŀǘƛǾŜέΣ American Journal of Medical Quality, p.1-6. 2015.



Testing Multiple Interventions 
23 Full Factorial Design

Treatment 

Combination

Pre-visit 

Planning

Population 

Management

Self-

Management 

Support

Group 1 Sites - - -

Group 2 Sites + - -

Group 3 Sites - + -

Group 4 Sites - - +

Group 5 Sites + - +

Group 6 Sites - + +

Group 7 Sites + + -

Group 8Sites + + +

Improve Care Now  Network, 2011, 12



Potential Benefits and Challenges of Orchestrated Testing

1. Reduce individual time for improvement

2. Increase power for learning (larger sample size) from multiple sites.

3. Design allows more than one change to be tested at once (including 
learning about interactions) 

4. Potentially better intervention design (standardization  and 
replication) than current before & after testing each change 
independently

5. Bottom line: Learn more, with less resources, and faster than the 
current approach

6. Down side? More complex to set up and manage

Pallotto,  E., Chuo, J.,  Piazza, A., Provost, L. et al, άhǊŎƘŜǎǘǊŀǘŜŘ ¢ŜǎǘƛƴƎΥ !ƴ LƴƴƻǾŀǘƛǾŜ !ǇǇǊƻŀŎƘ ǘƻ ŀ aǳƭǘƛŎŜƴǘŜǊ 
LƳǇǊƻǾŜƳŜƴǘ /ƻƭƭŀōƻǊŀǘƛǾŜέΣ American Journal of Medical Quality, p.1-6. 2015.



Exnovation and Undiffusion

ÅHow Řƻ ǿŜ ǎǘƻǇ ǿƘŀǘ ŘƻŜǎƴΩǘ ǿƻǊƪ ŀƴȅƳƻǊŜΚ

ÅHow will we eliminate wasteful practices and processes?

ÅEstablished procedures can be hard to abandon, even when evidence for 
change is strong
- Preference for what is familiar

- Cost of training and new equipment can be a barrier

ÅSpeed and shape of undiffusion
- Not a perfect reverse S curve

- Conflicting data can affect rate of undiffusion

- Late adopters of old standard are often the first to Exnovate

Davidoff F. On the Undiffusion of Established Practices.JAMA Intern 
Med.2015;175(5):809-811. doi:10.1001/jamainternmed.2015.0167.



What is ñquality improvementò and how can it transform healthcare?

Paul B Batalden and Frank Davidoff, Qual Saf Health Care. 2007 Feb; 16(1): 2ï3.
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