
   
 

   
 

PROCESS ANALYSIS: 

• Process Analysis is a systematic method of examining how tasks and workflows 
are carried out in healthcare systems. 

• Its purpose is to identify inefficiencies, risks, errors, and improvement 
opportunities. 

• In clinical engineering, process analysis helps ensure safe, reliable, and cost-
effective use of medical technologies. 

• Example: Studying the steps of medication administration to detect where errors 
(like wrong dosage) may occur. 

                                                                                                                                                                                                                                        

Process Objectives of Analysis 

1. Improve Patient Safety – detecting potential risks in medical device usage or 
clinical procedures. Example: Analysis of ICU alarms to prevent missed critical 
signals. 

2. Standardize Workflows – ensuring consistency across departments. Example: 
Standardizing preventive maintenance steps for ventilators. 

3. Optimize Resource Utilization – minimizing waste of time, staff, or equipment. 
Example: Reducing turnaround time for diagnostic imaging. 

4. Ensure Regulatory Compliance – aligning with standards such as FDA, ISO, 
and JCAHO. 

 Steps in Process Analysis 

Step 1: Define the Process 

• Identify the scope and purpose. 
• Example: Analyzing the process of “blood transfusion” from request to 

completion. 

Step 2: Data Collection 

• Gather information from staff interviews, surveys, policy documents, and 
observation. 

• Example: Nurses’ feedback on infusion pump alarms revealed unreported 
issues. 



   
 

   
 

Step 3: Process Mapping 

• Draw flowcharts or diagrams to visualize each step. 
• Helps highlight bottlenecks and unnecessary tasks. 
• Example: Flowchart of “patient admission” showing delays in bed allocation. 

Step 4: Identify Problems & Gaps 

• Compare existing practices with best-practice models. 
• Example: Finding that a hospital has safety policies written but staff rarely follow 

them in emergencies. 

Step 5: Root Cause and Risk Analysis 

• Use tools like Failure Mode and Effects Analysis (FMEA) or Root Cause Analysis 
(RCA). 

• Example: Identifying that poor training, not equipment design, was causing 
infusion pump misuse. 

Step 6: Develop and Implement Solutions 

• Suggest improvements like staff training, equipment redesign, new policies, or 
automation. 

• Example: Introducing bar-code scanning for medication administration. 

Step 7: Monitor and Review 

• Continuous feedback ensures sustainability. 
• Example: Regular audits after implementing electronic medical records 

 
 Tools Used in Process Analysis 

• Flowcharts & Process Flow Diagrams (PFDs) – visualize steps. 
• Checklists – ensure compliance with procedures. 
• Root Cause Analysis (RCA) – determine underlying problems. 
• Failure Mode and Effects Analysis (FMEA) – assess risks. 
• Statistical Process Control (SPC) – monitor performance trends. 

 

 



   
 

   
 

 

Examples of Process Analysis in Healthcare 

1. Medication Safety 
a. Problem: High incidence of wrong dosages. 
b. Process Analysis Result: Errors occurred at transcription and 

administration stages. 
c. Solution: Introduced computerized physician order entry (CPOE). 

2. ICU Alarm System 
a. Problem: Staff delayed in responding to alarms. 
b. Analysis: Too many false alarms led to alarm fatigue. 
c. Solution: Adjusted sensitivity settings and trained staff. 

3. Operating Room (OR) Equipment Setup 
a. Problem: Delays due to missing instruments. 
b. Analysis: Poor coordination between sterilization and OR team. 
c. Solution: Standardized instrument checklists reduced delays. 

 

 Benefits of Process Analysis 

• Enhances patient safety and reduces medical errors. 
• Improves workflow efficiency and staff satisfaction. 
• Provides cost savings by reducing waste and downtime. 
• Builds a culture of continuous improvement. 
• Strengthens compliance with regulatory and accreditation standards. 

 

METHODOLOGY 

• Methodology* refers to the structured approach or framework used to analyze, 
evaluate, and improve healthcare processes and technologies. 

• In clinical engineering, methodology ensures that decisions are evidence-based, 
systematic, and aligned with patient safety and regulatory standards. 

• Example: Using Failure Mode and Effects Analysis (FMEA) to predict possible 
device failures before they reach patients. 

 

 



   
 

   
 

Importance of Methodology 

1. Improves Patient Safety – ensures reliable and error-free processes. 
2. Supports Standardization – provides consistent approaches across hospitals. 
3. Facilitates Decision-Making – helps administrators select cost-effective and 

safe technologies. 
4. Regulatory Compliance – meets requirements from FDA, ISO, and 

accreditation bodies. 
5. Encourages Continuous Improvement – methodologies ensure long-term 

quality and adaptability. 

General Methodological Framework 

Step 1: Define Objectives 

• Clearly outline goals such as reducing errors, improving workflow, or selecting 
technology. 

• Example: Hospital sets an objective to reduce medication errors by 30% in 1 
year. 

Step 2: Data Collection 

• Methods: observations, interviews, staff surveys, incident reports, and 
equipment records. 

• Example: Collecting equipment downtime logs to identify frequent device 
failures. 

Step 3: Process Mapping and Modeling 

• Use flowcharts, diagrams, or software tools to represent workflows. 
• Example: Modeling patient admission process to detect time delays. 

Step 4: Risk and Gap Analysis 

• Apply tools like Root Cause Analysis (RCA) and FMEA. 
• Example: Identifying that alarms in ICU are often ignored due to “alarm fatigue.” 

Step 5: Strategy Development 

• Develop interventions such as new policies, equipment redesign, or staff 
training. 



   
 

   
 

• Example: Introducing bar-code medication administration to reduce 
transcription errors. 

Step 6: Implementation 

• Pilot testing → training → full-scale deployment. 
• Example: Testing a new infusion pump in one ICU unit before hospital-wide use. 

Step 7: Evaluation and Continuous Monitoring 

• Use performance metrics (error rates, patient outcomes, cost savings). 
• Example: Comparing incident reports before and after installing electronic 

medical records (EMRs). 

Common Methodologies in Healthcare and Clinical 
Engineering 

1. Failure Mode and Effects Analysis (FMEA) 
a. Predicts possible failures in devices/processes. 
b. Example: Applying FMEA to dialysis machines to identify risks such as 

power loss or alarm malfunction. 
2. Root Cause Analysis (RCA) 

a. Investigates underlying reasons for incidents. 
b. Example: Analyzing an infusion pump overdose incident to find 

inadequate staff training as root cause. 
3. Six Sigma / Lean Methodology 

a. Focuses on reducing variation and eliminating waste. 
b. Example: Lean analysis in a hospital lab reduced blood test turnaround 

time. 
4. Process Benchmarking 

a. Comparing with best practices from other institutions. 
b. Example: A hospital compares its ventilator management protocol with 

WHO recommendations. 
5. Quality Improvement Cycles (PDCA – Plan, Do, Check, Act) 

a. Iterative approach for continuous improvement. 
b. Example: Testing new sterilization workflow → checking outcomes → 

refining procedure. 
 



   
 

   
 

 Applications of Methodology in Healthcare 

• Medical Device Procurement – structured evaluation of equipment before 
purchase. 

• Patient Safety Initiatives – analyzing alarm response time, surgical safety 
checklists. 

• Facility Management – using methodologies to plan electrical power backup or 
gas systems. 

• Training Programs – developing structured retraining for technicians on 
advanced devices. 

• Disaster Preparedness – applying systematic planning for hospital emergency 
responses. 

 

Real-Time Examples 

1. Medication Safety Project 
a. Methodology: FMEA + PDCA cycle. 
b. Result: Reduced errors by 40% after implementing bar-code scanning. 

2. ICU Alarm Fatigue Study 
a. Methodology: Process mapping + risk analysis. 
b. Result: False alarms reduced, improving staff responsiveness. 

3. Operating Room Efficiency 
a. Methodology: Lean Six Sigma. 
b. Result: Reduced surgery delays by reorganizing instrument preparation. 

 

 Benefits of Applying Methodology 

• Increases safety, efficiency, and cost-effectiveness. 
• Promotes teamwork between engineers, clinicians, and administrators. 
• Builds a culture of innovation and accountability. 
• Improves patient trust and satisfaction. 
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