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St. Jude’s Hospital 

 Founded in 1962 

 Founder and entertainer ：Danny 
Thomas 

 “No child should die in the dawn of life” 

 A nonprofit medical corporation 

 A pediatric treatment and research 

facility 

Children's catastrophic diseases 



Objective 

    

 

 Objective: 

       Use Quality Engineering methodology and concepts in relation to St.  

       Jude’s Children’s Hospital and its operations. 

                      Focused on Patient and Family Logistics 



Overview of Previous Work 

    

 

  



COPQ 



FTA 



Gage R&R 
 Definition: 

              measure the amounts of variability induced in measurement by the   

             measurement system itself, and compare the result to the total system. 

 Gage R&R System: Repeatability; Reproducibility; Stability;  

 

 ANOVA:  

     7 columns 

     3 operators 

     90 group of members 

 

Ratio of Gage R&R  

Goes over 10% 

Not accept  

      

 

                 

 



QFD 

 Definition: 

A planning tool used to fulfill customer expectations 

A tool used to translate customer requirements to engineering specifications 

Is a link between  customers-design engineers-competitors-manufacturing 

 

 Purpose 

       -improve quality 

       -increase  organization capabilities 

       -to make the organization more competitive 

       - develop products that better fulfills users’ needs 

 



QFD 



Design of Experiments 

Output (Response): 

       Number of Housing Related Complaints 

Input (Factors):  

 Factor A: Length of Stay  

      Low(-):  4 weeks  

                  High(+): 12 weeks 

 

Factor B: Size of Family 

                 Low(-): 2 family members 

                 High(+): 4 family members 

 

Factor C: Number of Beds 

                 Low(-): 1 

                 High(+): 3 
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Pareto Chart for Factors 



 A: Length of Stay                                  

 B: Size of Family 

 C: Number of Beds 



Supply Chain 

Item Cabinet Maker Assembler Furniture Store 

Production/Sale 13 14 12 

Inventory Max 9 10 8 

Cost of Inventory 1 2 5 

Cost of Overflow 3 4 10 

Cost of Shortage 7 6 7 

Random/Selection Judgement Judgement Distribution J 



Demand<= Production 



Demand>= Production 



SPC 

 Definition:  

           Detect when a stable process departs from stability  

   ‘Quality Control’ (QC)  

 X-bar Chart: 

Assess whether a production process is under control or not 

Three parallel lines 

Center : target line for the Process Mean 

Above : Upper Control Limit (UCL) 

Below : Lower Control Limit (LCL) 

Under control : averages fall randomly within the LCL and UCL limits. 

Out of control : a shift “δ” in the mean 

 

 



SPC 
 Old X-bar chart 

 

All measurements are under 

Control. 

However, there is the drift between 

Chart mean value and setting  

Mean value. 

 

Chart: 1,991,115 

Setting: 1,990,078 

 

 



SPC 
New Chart 

          Set UCL and LCL with sample A, Generate chart with sample B 

 

 

 

 

 

 

 

 

 

                    There is no drift between two mean values 

 

 



DMAIC/DFSS  
 Six Sigma Approach is a set of administrative, statistical 

concepts and techniques for process improvement 

 

 Six Sigma seeks to improve the quality of process outputs 

 

 Six Sigma focus on minimizing variability in processes and 

eliminating the cause of defects 

 

 

 Six Sigma has five phases :  
1. Define 

2. Measure 
3. Analyze 

4. Improve 

5. Control 



• To achieve the efficiency-cost aim, we use the divided six sigma 

improvement, which are Define, Measure, Analyze, Improve and Control.  



Then we did the capability analysis 

From the capability sixpack, 

LSL=$180m, USL=$220m.  

 

The lowest daily expense is 
acceptable, however, the 

highest daily expense should be 

improved.  

 

After analyzing this situation, the 

daily expense higher than $200m 

is mainly due to the seasonal 

equipment maintenance and 

periodic update. 

 

As a result, we conclude that the 

daily expense of St. Jude 
Children’s Research Hospital is 

stable and acceptable. 



Acceptance Sampling  

Definition:  

    Developing inspection plans that enable you to accept or reject a particular lot   

      of incoming material based on the data from a representative sample. 

OC Curve: 

      Depicting the discriminatory power of an acceptance sampling plan. The OC  

      curve plots the probabilities of accepting a lot versus the fraction defective. 



Acceptance Sampling  

Method: 

Excel, Minitab and Nomograph 

N=280 

C=35 



Acceptance Sampling  

Minitab 

AQL=0.1 

LTPD=0.15 

Average: 0.125 

 

 

 

 

 

 

 

K1<35. Accept  



Quality Companion-VSM 

    

 

  



Organization Chart 



Identify Potential Project  

 The logistic management of the hospital related to all aspects of the 

medical services. Such as, medical system support, medicine, equipment, 

electrical, air-conditioning, parking lot etc. Therefore, the logistic cost-

management in a hospital is worthy to supervise and improve.  

 Whereas, the logistic cost combines every aspects of St. Jude Children 

Hospital. Here we pick out THREE main aspects to supervise and improve. 

These three aspects are the dominant factors that effect the performance 

of the logistic. Hence, we need to supervise and improve their efficiency-

cost.  

 1. Food service  

 2. Parent housing  

 3. Daily routines  

 



Pareto Analysis 
 In the Patient logistics 

department, we created 

a survey for the overall 

satisfaction of the 

patients in terms of food 

services, Housing 

Accommodation, Daily 

routines. From this survey 

we found out that 

maximum no. of 

complaints were due to 

the housing 

accommodation where 

parents of patients are 

stationed off the hospital 

building in the nearby 

campus  



Quality Companion-Uses 

 Organize your project 

 Streamline how you will approach your improvement project 

 Saves Time and Reduces errors 

 Easy to Share, Review and Archive your work 

 Helps in planning, design, organization, brainstorming and reporting 

 On-demand guidance (Built-in Coaches) 

 Easy to manage 

 Makes quality improvement efficient 



Purpose of Value Stream Mapping & 

Analysis 

 Definition: 

 VSM is a lean manufacturing technique used to analyze and design the flow of materials and 
information required to bring product or service to a consumer. 

 

 Purpose: 

 Develop a common understanding of the current process 

 The relationship of process steps 

 A true picture of the process 

 Create a baseline to measure improvements against 

 Define a vision of the future process 

 Establish common leadership objectives 

 Identify opportunities for improvement 

 Design an implementation plan for improvements 

 



Value of Value Stream Map 

The Value Stream Map provides 

visibility of the entire process 

The process may cross functional 

boundaries 

Without the map, you may focus on the 

wrong areas to try to improve 
 



Analyzing the Value Stream 

 Planning tool to optimize results of eliminating waste. 

 



Value Stream Process Steps 

1.   Prepare 

2.   Gather Data & Develop Current State 

3.   Develop Future State & Action Plan 

4.   Execute to Plan 

5.   Align 



Value Stream Process 

Step 1 - Prepare 
 

Gathering Preparatory Information 
 Document the Case for Change:  
  Measure the time taken for each of the processes right from 
putting patient information to checking out & document them 

 
Define the Scope (start and end of process): 
• When the patient’s family approaches the hospital’s desk for 

admitting the patient, putting all the information needed. 

• When the patient’s family checks out from the hospital, 
collecting all the medical documents & medicines. 

 



Value Stream Process 

Step 2 - Gather Data (Develop Current State) 
 

 Observe and gather data 
 Gather data for each step in the flow 

 

 

 

 

 

 

 

 

 
 Map the flow of items 

 Map the flow of information 

 Add data and issues 

 

 

Actual lead time Output Work 

 

Actual cycle time On time delivery Staffing 

 

Defect rate Quality Variations in process 



Current State VSM 



Value Stream Process 

Step 3 – Future State & Action Plans 
 

Discuss the ideal state 
 

Develop the future state map 
 

Develop action plans 

 

 



Types of Lean Events 

 Lean tools are used to identify, measure and eliminate waste which adds 

no value. 

 Value increases customer satisfaction. 

 Some Lean tools used are: 

 Takt Time 

 Continuous flow 

 First In First Out 

 

𝐭𝐚𝐤𝐭 𝐭𝐢𝐦𝐞 =
𝒂𝒗𝒂𝒊𝒍𝒂𝒃𝒍𝒆 𝒕𝒊𝒎𝒆(𝒊𝒏 𝒂 𝒅𝒂𝒚)

𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒅𝒂𝒊𝒍𝒚 𝒅𝒆𝒎𝒂𝒏𝒅
 



Future State VSM 



Value Stream Process 

Conclusion 

 

System Lead 

Time 

Process Lead 

Time 

Total 

Current VSM 21.667 Hr 64.99 Hr 86.657 Hr 

Future VSM 19.33 Hr 58 Hr 77.33 Hr 

Time Saved 2.337 Hr 6.99 Hr 9.327 Hr 



Conclusion 

 Throughout the activities in this course, we have all learned much 

about the operations of St. Jude Children’s Hospital and the methods 

used in Productivity and Quality Engineering. 

 

 Through the use of the methods discussed and their respective results, 

it was concluded that St. Jude Children’s Hospital can make 

changes to their Logistics department to ensure price savings and 

higher patient satisfaction. 

 

 

 


