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Background 
• The Perioperative Service Improvement Project 

Committee was established with the goal to 
improve efficiency of perioperative services.  

• Initial efforts focused on improving first case on-
time starts due to the effect on several other OR 
metrics.  
– OR Utilization: if and when we can get future cases 

started 

–  Staff Utilization: long hours and inconsistent schedule 

– Overtime Requirements: longer hours and shifted 
schedules 

 



Strategy and Vision at Children’s 

• Vision for the Future:   
“To be an indispensible pediatric delivery 
system for East Tennessee focused on 
providing Ideal Patient Care” 

• Strategy: Expand lean process methodologies 
and adopt adaptive design concepts to drive 
ideal patient care. 

– Move from project base to culture change 

– Guide staff to Ideal Patient Care 

 



Hoshin Kanri Deployment 
• Metric Board Management: Display used to 

communicate performance metrics, gaps, and 
measurements on operation performance. 

•Management 
of Strategic 
Plan 
•Daily/Weekly 
Management 



On-Time Start A3 



A3 Thinking 
• A3 is a template for structured problem 

solving.  Based on PDCA. 



“A3 Thinking” 

• Template for structured problem solving 

• “A3” is just a paper size (11” x 17”) 

• Entire plan on one sheet of paper 

• Anyone should be able to understand it  

• It should be visual and extremely concise 

• What is important is not the format, but the 
process and thinking behind it 



A3 Benefits 

• A standard communication tool to make it 
easier to understand each other and build 
consensus 

• In encourages PDCA (Plan, Do, Check, Adjust) 
problem solving 

• 5S for information 

• It leads to effective solutions based on facts 
and data 



Problem Solving at the Bedside 



Current Situation 

• On-time starts are measured for the first two 
cases of the day in each OR.  

• Based on survey findings the average on-
time start is 48%. 

• Start time is recorded when that patient’s 
wheels enter the operating room.   

– There is also a 5 minute leeway in defining start 
time due to clock variability throughout the 
hospital. This data is currently collected by the 
OR Nurse.      

 



Goals of the Project 

1. Improve first cases of the day on-
time starts to 70%. 

2. Understand the true root cause of 
late starts. 

3. Reduce and eliminate all non-value 
added activates in the perioperative 
process. 



Analysis 

• Create a survey to better understand the 
timing of patient flow in the perioperative 
process. 

• Filled out by the patient’s family. 

• Data collected for the first two cases of 
the day in each OR . 

• Data collected for 5 months, analyzed and  
reviewed for improvement opportunities 
on a weekly basis. 

• Direct Observation: Time Studies 
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Report – Week 21  



Report:  Averages and Standard Deviation 

1. Did the patient show up on time (1.5 hrs before scheduled start time)? 
– 73% On-time 

2. How long did the patient wait for an Admitting booth? 
– Average = 0:05  Standard Deviation = 0:06  

3. How long did the patient wait for an room in OPS? 
– Average = 0:19 Standard Deviation = 0:20  

4. How long did the patient wait for Anesthesia in OPS? 
– Average = 0:11  Standard Deviation = 0:13  

5. How long did the patient spend in OPS? 
– Average = 0:56  Standard Deviation = 0:39 

6. How long did the patient wait for  Anesthesia in the Holding Room? 
– Average = 0:06  Standard Deviation = 0:06  

7. How long did the patient wait for an OR Nurse in the Holding Room? 
– Average = 0:13  Standard Deviation = 0:25 

8. How long did the patient wait for a Surgeon in the Holding Room? 
– Average = 0:19  Standard Deviation = 0:42 

9. How long did the patient spend in the Holding Room? 
– Average = 0:24 Standard Deviation = 0:38  

10. What was the total time spent from Registration to the OR? 
– Average = 1:44  Standard Deviation = 0:35  

11. Did the surgery start at the scheduled time? 
– 48% On-time 
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Week 

Surgery First Two Cases of the Day On-Time Starts (3/7/11-7/25/11)  

Goal: 70% 

Overall Average: 48% 



Value Stream Map 
Current State 



Gap Analyses & Focus Areas 
1. Why does the first case of the day patient have 

to wait for a room in OPS? 
 Current Average Wait Time = 19 min. 

2. Why does the first case of the day patient have 
to wait for a OR nurse in the holding room? 
 Current Average Wait Time = 13 min. 

3. How long does the first case of the day patient 
spend in OPS? 
 Current Average Wait Time = 56 min. 

4. Total Time from Registration to OR 
 Current Average Time =  1 hr 44 min. 
 We ask our patient to arrive at the hospital 1hr 30 

min. ahead of time 
 

 
 
 



Recommendations 

1. Why does the first case of the day 
patient have to wait for a room in OPS? 

– First cases of the day should never have to 
wait for a room. 

– Countermeasure:  

• Schedule given to OPS earlier at 05:15 in ensure 
rooms are set up and ready for patients arriving 
from Registration. 

• Analyze assessment room usage to meet patient 
demand 

– Potential Time Savings = 19 minutes 

 



Recommendations 
2. Why does the first case of the day 

patient have to wait for a OR nurse in the 
Holding Room? 

– First cases of the day should never have to 
wait for a Nurse in the Holding Room 

– Countermeasure: Reevaluate the OR Nurse 
morning routine.  Have the OR Nurse go 
directly to the Holding Room and have the 
Surgical Technician prepare the room for 
surgery.  

– Potential Time Savings = 13 minutes 

 



Recommendations 

3. How long does the first case of the day 
patient spend in OPS? 
– Look for non-value added activates, waste or 

barriers in the process to reduce the time for patient 
in OPS. 

– Team members identified the Versed dosage and 
wasting process as a non-value added activity. 

– Countermeasure: Team worked with Pharmacy and 
Anesthesia to create orders for unit doses based on 
patient weight.  This eliminated the waste process 
and witness process completely.  

– Potential Time Savings per Patient = 10 minutes 

 



Versed Dosage 
MALE 

Age 9m 12m 15m 18m 21m 2y 3y 4y 5y 6y 7y 8y 9y 10y 11y 12+ 

Weight (kg) 9.2 10.4 11.2 11.8 12.2 13 14 16 18 20 23 26 29 32 36 41 

Dose (mg) 4 5 5 5 6 6 7 8 (4+5) 10 (6+5) (6+7) (7+7) (2X8) (10+8) (2x10) 

Dose (mg/kg) 0.43 0.48 0.45 0.42 0.49 0.46 0.50 0.50 0.50 0.50 0.48 0.50 0.48 0.50 0.50 0.49 

FEMALE 

Age 9m 12m 15m 18m 21m 2y 3y 4y 5y 6y 7y 8y 9y 10y 11y 12+ 

Weight (kg) 8.6 9.6 10.4 11 11.6 12 14 16 18 20 23 25.5 29 33 37 42 

Dose (mg) 4.5 5 5 5.5 6 6 7 8 9 10 11.5 12.7 14.5 16.5 18.5 20 

Dose (mg/kg) 0.52 0.52 0.48 0.50 0.52 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.48 

Midazolam dosing given pre-operatively will be based on the 50th weight percentile for all children at or above the 50th percentile.  
These weights are the 50th percentile in kg. All doses are in milligrams based on 0.5 mg/kg. Use the lowest age until the child reacheds the next birthday.  

Maximum possible dose is 20 mg. 

• Six sizes of prefilled syringes 
o 4mg, 5mg, 6mg, 7 mg, 8mg, 10mg 

• Pharmacy to source prefilled syringes 
• Substitution protocol, to override non standard 
dose  
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Recommendations 

4. Total Time from Registration to OR 

– Current Average Time 1 hr 44 min. but we 
ask our patient to arrive at the hospital 1hr 
30 min. ahead of time 

–We are behind from the start! 

–Do we ask our patients to come in 
earlier? 

• No! We create better processes! 

 



Recommendations 
• By implementing these three 

recommendations we can reach our 1:30 
minute window 

Current Total Time 1 hr 44 min 

 - OPS Wait Time -19 min 

 - Holding Room Wait Time -13 min 

- Versed Dosage Waste -10 min 

New Total Process Time 1 hr   2 min 



Plan and Follow-up 

• Plan: Implement three recommendation 

1. Schedule given to OPS earlier 

2. OR Nurse go directly to the Holding Room 

3. Versed standard dosages 

• Follow-up: Measure on-time starts after 
all recommendations are in place.   

– Survey begins 12/5/11 

– Are we reaching our 70% goal? 

 

 



Next Steps 

• Investigate the patient wait time for Surgeon 
in Holding Room. 
– Current Average Wait Time = 19 min. 

• How long did the patient wait for Anesthesia 
in OPS? 
– Current Average Wait Time = 11 min. 

• Investigate other non-value activities in OPS. 
– Can first cases of the day go directly to the Holding Room 

• Expand A3 thinking to improve all case on-
time starts 



Value Stream Map 
Future State 



Value Stream Map Changes 

• Percent Value Added Time: 

– Current State: 42% 

– Future State: 49% 

• Value Added Time: 

– Current State: 102minutes 

– Future State: 33 minute 

• Patient Lead Time: 

– Current State: 247 minutes 

– Future State: 67 minutes 

– 115% Reduction 

 

 



Question? 


