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Cincinnati ChildrenôsHospital

> 600 Bed Medical Center

Admissions/Year ï30,848

Outpatient Visits 1.3 M

Surgical Procedures ï32,000 

cases

20 OR s, 2 IR suites, Hybrid Cath 

8 OR Outpatient Surgery Center

1.4 M sq. ft. Research Space 

$210 M funded Research

15,000 Employees



What Do Patients ñHireò Us to Provide   

What do They call ñValueò

ÅPrevent Complications or Errors in Care

ÅDeliver Safe Care regardless of the Inherent Risks

ÅMake the Right Diagnosis

ÅDeliver the Correct Therapy / Treatment

ÅGet Me Home, Keep me at Home

ÅRespect my needs

ÅGive me my Moneyôs Worth

Outcomes

Safety

Patient / Family 

Experience

Value

(Outcomes  + Patient Experience) x Appropriateness

Cost + ñHassle Factorò
Value = 



Great ñFlowò is a Precondition for Safety

ÅGetting the ñRightsò Right

ÅRight Diagnosis and Treatment

ÅRight Patient in Right Bed ïLocation

ÅRight Nursing Staff and Staffing Expertise

ÅDisease Specific Expertise

ÅEquipment Expertise

ÅRequires ability to manage present capacity, control variability &

ñPredictò future needs

ÅOperations Management techniques are the key to success.

Best

Care

Model



Aims of Flow ïLinkage to safety

Impact of delayed transfer of critically ill patients from the 

emergency department to the intensive care unit

Å50,322 patients ïdelayed > 6 hours (1,036) vs 

- no delay < 6 hours (49,286)

ÅPrimary Outcome ïMortality

Å ICU Mortality ï10.7% delayed vs 8.4% no delay ïp<0.01

Å In-hospital Mortality ï17.4% delayed vs. 12.9% no delay - p<0.001

ÅSecondary Outcome ïHospital Length of Stay

Å 7 days delayed vs. 6 days no delay ïp<0.001

ÅConclusion ïDelay in ICU transfer led to increased Mortality and 

LOS

ChalfinDB, TrzeciakS, LikourezosA et al. 
Critical Care Medicine 2007;35:1477-83.



Aims of Flow ïLinkage to safety

Association of delay of urgent or emergency surgery 

with mortality and use of health care resources

Å15,160 non cardiac surgery patients

ÅñDelayò ïbooking to OR entry > institutional 

accepted wait times ï5 levels

Å2,820 patients (18.6%) experienced a delay

ÅResults:

ÅMortality ï4.9% delayed vs 3.2% no delay ïOR=1.59

Å Increased LOS (2.6days) and 

Cost ($3,335) as well

McIsaacDI, Abdulla K, Yang H et al. CMAJ 2017;189:E905-912.



Å56 beds in CBDI 6/13

Å68 beds in CBDI 2/14

Å80 beds in CBDI 4/14

Å360 new oncology patients 
per year

Å100-110 bone marrow 
transplants per year

CBDI:  Patient Flow and Safety



CBDI:  Patient Inflow and Safety
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Critical Care Nursing and Outcomes

ÅTwo Studies ïCharacteristics of Critical Care Nursing and 

Pediatric Cardiac Surgery Mortality
Å2009-10 ï38 Childrenôs Hospitals ïRisk Adjusted 

Å29 Childrenôs Hospitals ï15,463 patients ïSTS Database

Conclusion: Experience Matters

Hickey PA, PasqualiSK, Gaynor JW et al. Ann ThoracSurg2016;102:1375-80.
Hickey PA, Curley MA, Connor JA et al.  JONA 2013;43:637-644.

In HospitalMortality O.R. for each 10% change P value

< 2 Years Experience 1.12 P<0.001

> 11 Years Experience 0.89 P=0.04

> 16 Years Experience 0.82 P=0.06

% RN BSN or higher 0.91 P=0.02



Critical Care Nursing and Outcomes

ÅImplications for Leadership

ÅSignificant Relationship ïNursing Experience and Education

ÅIn-House Mortality

ÅComplications

ÅThreshold for minimal experience is at least 2 years

ÅCoaching, Mentoring and Ongoing Education

ÅFocus on Retention of Nursing Talent

ÅJob Satisfaction, Teamwork, Mutual Respect, Time to care for Patients

Cost of repetitive re-training rather than retaining 

is paid not just in dollars but also in lives!

Hickey PA, PasqualiSK, Gaynor JW et al. Ann ThoracSurg2016;102:1375-80.
Hickey PA, Curley MA, Connor JA et al.  JONA 2013;43:637-644.



Rational Conclusion

You canôt work on Safety 

if you are not addressing Patient Flow



ACCESSFLOW
PATIENT 
SAFETY

CLINICAL
EXCELLENCE

REDUCE 
HASSLES

Health Care Delivery System Transformation

Strategic Improvement Priorities and System Level Measures

TEAM
WELLBEING

FAMILY
CENTERED

CARE

Serious 
Safety 

Events 
 

Adverse 

drug events 
(ADE) per 

1,000 doses 
 

Nosocomial 

infection 
rates: 

Bloodstream 
infection 

rate 
 

 Surgical site 

infection 
rate 

 

infection 
rates: 
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Safe 
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Flow 
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Patient 
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Specific Change Ideas

Shape or 
Reduce 
Demand

C8.1 Forecast seasonal variations and changes in demand patterns to proactively plan for predicted volume
C8.2 Assess the number of beds and staffing needed for each service to make plans to accommodate patient 
volume for each service

C9.1 Use hospital-wide patient flow planning huddles and real-time demand and capacity problem solving 
C9.2 Use flexible staffing models for clinicians and staff to meet daily and hourly variations in patient volume in 
each unit
/фΦо ¦ǎŜ ŜŀǊƭȅ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ƘƛƎƘ ŎŜƴǎǳǎ ŀƴŘ άǎǳǊƎŜέ ǇǊƻǘƻŎƻƭǎ ǘƻ ŜȄǇŜŘƛǘŜ Ǉƭŀƴǎ ŦƻǊ ŀŎŎƻƳƳƻŘŀǘƛƴƎ 
unplanned increases in patient volume

C12.1 Use case management and care management for patient populations with complex needs 
C12.2 Use advance planning and cooperative agreements for transfers to rehabilitation facilities, skilled 
nursing facilities, nursing homes, and mental health treatment facilities

C10.1 Increase OR throughput by improving efficiency
C10.2 Improve efficiency in the ED to decrease length of stay (LOS)
C10.3 Improve efficiency in the ICUs to decrease LOS
C10.4 Improve efficiency in medical-surgical units to decrease LOS

/ммΦм ¦ǎŜ ǇǊƻŀŎǘƛǾŜ ŘƛǎŎƘŀǊƎŜ ǇƭŀƴƴƛƴƎ ŦƻŎǳǎŜŘ ƻƴ ǇŀǘƛŜƴǘǎΩ άƳŜŘƛŎŀƭ-ǊŜŀŘƛƴŜǎǎ ŎǊƛǘŜǊƛŀέ ŦƻǊ ŘƛǎŎƘŀǊƎŜ

S8. Utilize a data-driven operational 
management system for hospital-wide patient 
flow

S9. Utilize real-time demand and capacity 
management processes

S12. Reduce length of stay for patients with 
complex needs

S10. Improve efficiencies, length of stay, and 
throughput in key units and departments 
where clinical care is delivered

S11. Improve the efficiency and coordination 
of hospital discharge processes

ÅDecrease 
overutilization of 
hospital services
ÅOptimize patient 

placement to 
ensure the right 
care, in the right 
place, at the right 
time 
ÅIncrease clinician 

and staff 
satisfaction
ÅDemonstrate a 

ROI for health 
systems moving 
toward value-
based care 
strategies

Redesign 
the System

Match 
Capacity 

and 
Demand

Outcomes Primary Drivers Secondary Drivers

Driver Diagram: Ideasto Improve Hospital-wide Patient Flow

S1 Provide end-of-life care (what care, and 
ǿƘŜǊŜύ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǇŀǘƛŜƴǘǎΩ ǿƛǎƘŜǎ

S2 Decrease demand for medical-surgical beds 
by preventing avoidable readmissions

S5 Relocate low-acuity care in EDs to primary 
care and community-based settings

S6 Decrease demand for hospital beds by 
reducing preventable harm

S7 Decrease artificial variation in surgical 
scheduling

S4 Decrease ED visits and acute care hospital 
admissions

S3 Reduce unnecessary bed days after patients 
meet clinical-readiness criteria for discharge or 
transfer to community settings of care

C1.1 Reliably identify end-of-life care wishes and proactively create and execute advanced illness care plans
C1.2 Develop hospital-based and community-based palliative care programs

C2 Improve transitions and post-hospital care to reduce readmissions for high-risk populations

C5.1 Increase capacity in primary care practices to provide timely access to a care team
C5.2 Develop partnerships with Urgent Care and Retail Clinics
C5.3 Enroll patients in community-based mental health services
C5.4 Have paramedics & emergency medical technicians  triage & treat patients at home

C6 Decrease complications and harm, and subsequent increases in hospital lengths of stay, resulting from 
errors and hospital-acquired conditions

C7 Redesign elective surgical schedules to create a predictable flow of patients to downstream ICUs and 
inpatient units

C4.1 Use enhanced community-based coordination of services for patient populations with complex 
medical and social complex needs
C4.2 Provide home-based primary care for high-risk populations

C3.1 Improve efficiencies in hospital care and planning for transitions 
C3.2 Ensure capacity and capability of needed services in the community
C3.3 Develop partnerships with payers to ensure payment for needed services



Started With Failures

ÅSafety ï

Å Serious Safety Events

ÅOne SSE occurred every 21 days

ÅNow ï< 1/year

Å Adverse Drug Events

Å2 ADEôs Level 5 or greater / month

ÅNow - None in the past 2 years

ÅFlow

Å Flow Failures and Delays

ÅJust the way things are in health care

ÅNot in the conversations on failures



Flow Failures and Flow Delays

Wait 2 hours
Go to Correct 
Destination

Leave Now
Go to Atlanta

Maybe get to Florida

Delayed
Right Location

RiskςTreatment 
while delayed
wƛƎƘǘΩǎ wƛƎƘǘ

Flow Delay

Wrong Destination
Need to Transfer

Riskς5ƻƴΩǘ !ǊǊƛǾŜ
wƛƎƘǘΩǎ ²ǊƻƴƎ

Flow Failure

Delay Divert



Flow Failures and Flow Delays ïCCHMC Definitions

ÅFlow Failure - Flow related event puts a patient in a position 

where they may suffer a serious safety event due to lack of 

resources or the correct care team

ÅRisk ïVery High

Å Incorrect location to receive correct care

ÅFlow Delay ïEvent where a patient is held in a site an 

inappropriate length of time, resulting in waste of their time and a 

delay in care progression

ÅRisk ïModerate and time / site related

ÅDestination ïRight Place and Team



Critical Flow Failure ïSystem Wide Function
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Flow System Failures

Cƭƻǿ ά5Ŝƭŀȅǎέ

άIƻƭŘǎέ ƛƴ ǘƘŜ 95

Patients staying overnight in the PACU

Urgent PICU Bed not immediatelyavailable

Delayed or Cancelled surgery due to bed capacity

Patients who remain in the ICU longer than necessary 
due to bed availability

Flow Failures

Psychiatry Patientsnot on Psych Unit

Heme/OncPatients not on primary unit

Transplant Patients not on primary unit

Ventilated Patients admitted to ICU due to no bed on 
TCC



System Wide Patient Flow Delay Measure

Composite 

Measure

Delay Definition

PACU > 20 Min

ICU to floor > 2 Hr
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Organizing For Transformation

Board Chair ïWe Own Safety 

(Flow)

Ownership of Mission Goals and 

Integration of Safety : Flow

Front-Line Leaders Leading

Skilled Experienced Leaders

MD:RN Diad + Assoc. Leads

Always ñOn-Stageò

Focus on Process Execution

Feedback on Process and Outcome 

Success

System-Wide Priorities

Operational Excellence Teams

Division/Microsystem-Based Priorities

Board Oversight

Senior Leadership Focus

Individual System Performance Data



Leadership Dashboard

Transparency of Data ïGood and Bad



Working Premise ïSurgical Care

FACT

ÅNo patient wants compromises in their care if 

they are the one having surgery ïelective or 

emergent

ÅSurgeons want to deliver great, careful and safe 

care for their patients

UNFORTUNATE FACT

ÅWe regularly structure care in the OR around 

efficient and revenue enhancing scheduling of 

elective cases and block time

ÅDelayed urgent case scheduling leads to 

increased risk of complications and poor 

outcome



Surgical Streams of Care

ÅUrgent / Emergent Surgery

Å Predictable and Measurable ïNatural Variation

Å Possible to Model

ÅCan be managed within the System with resource allocation

ÅDelay       Increased risk and worse outcomes

ÅElective Surgery

ÅUnpredictable ïWhim of Surgical Schedule

ÅHigh variability over time

ÅDelay      Case specific risk

ÅThe Goals - Initial Design around Urgent Needs

ÅNo urgent cases in Block Time

ÅAllocate ñBlockò for Urgent Needs



Traditional Block

ÅReactive System

ÅUrgent Emergent Cases placed 

within Block Time as needed

ÅElective Case Plan disrupted, 

prolonged waiting time for elective 

patients

Å Inefficient (Unsafe) Access for 

Urgent Cases

ÅPush complex Elective Cases into 

the late hours

ÅOvertime

ÅWrong Team in OR

Not

Ideal


