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INTRODUCTION

Critical Role of EDs: Emergency departments are the safety net of the healthcare system, providing 

immediate care for critical illnesses and injuries.

Alarming Trend: Increased patient delays in receiving this essential care can negatively impact both 

patients and the healthcare system.

Consequences of Delays: Extended wait times can worsen patient outcomes, decrease patient 

satisfaction, and strain hospital resources.

FMEA

FMEA as a Solution: Failure Mode and Effects Analysis (FMEA) helps identify and mitigate potential 

causes of delays in EDs.

Benefits of FMEA: By analyzing patient care processes, FMEA allows staff to pinpoint areas for 

improvement, leading to smoother patient flow and reduced wait times.

Emergency 
Department



✓ Employing FMEA to systematically recognize potential failure modes that contribute to delays within the 

emergency department.

✓ Assessing the severity, frequency, and detectability of each identified failure mode relevant to wait times in the ED.

✓ Calculating a Risk Priority Number (RPN) to rank failure modes according to their potential impact on patient wait 

times in the ED.

✓ Formulating interventions and mitigation strategies to address high-risk failure modes that contribute to extended 

wait times in the ED.

Aim

AIM & OBJECTIVES

Objectives

The purpose of this study is to assess the factors leading to patient delays in emergency department through failure 

mode and effects analysis. 



✓ Established in 2007, Artemis Hospital is a Gurgaon landmark for top-tier medical care.

✓ Accredited by Joint Commission International (JCI) and National Accreditation Board 

for Hospitals & Healthcare Providers (NABH), Artemis is committed to quality 

healthcare.

✓ Offering a comprehensive range of services including cardiac care, oncology, minimally 

invasive surgery and more.

✓ Emergency & Trauma Services provides 24x7, full-service emergency and trauma care 

with a focus on 'Life-Saving Care, Tailored to Patient Needs'.

ARTEMIS HOSPITAL



ARTEMIS HOSPITAL
Australasian Triage Scale



Can a Failure Mode and Effects Analysis (FMEA) be employed to systematically identify and prioritize potential 

sources of delays within the emergency department (ED), ultimately leading to the development of interventions 

that can effectively reduce these delays and enhance patient care?

Research Question

Study Setting

METHODOLOGY

The study was conducted in Gurgaon region at Artemis Hospital- a multi-specialty hospital with nearly 550 beds. 

The research study was conducted under supervision of department head, taking place from March to June 2024.

Data Collection Method

The sample size of the study was 105. The sampling technique used was Convenient Sampling. It was collected 

for patients visiting the ED through:

✓ Time Motion Analysis

✓ Questionnaire Survey



✓ Shadowing each patient visiting the ED and observed the patient time spend in different departments.

✓ Calculated average times for different factors (triage category, day of visit, severity).

✓ Used these averages to assess risk factors for FMEA.

Data Analysis- Time Motion

METHODOLOGY

✓ Collected data on delay factors, patient satisfaction, and areas for improvement.

✓ Analyzed responses with descriptive statistics and thematic analysis.

✓ Used findings to identify subjective factors for FMEA.

Data Analysis- Questionnaire Survey



Data Analysis- FMEA

METHODOLOGY

The steps involved in the FMEA study are:

Pre-work for study

Path 1 development (Severity)

Path 2 development (Occurrence)

Path 3 development (Detection)

Calculation of RPN

Recommended Action and Action Priority



✓ The data collated in the time motion study and questionnaire survey was utilized in determining the delay 

factors and RPN for these factors. 

✓ The delays factor in the process steps/subsystems were detected and prioritized according to FMEA. 

✓ Each delay factor was weighed based on its impact on the final product of the system.

Data Analysis- FMEA

METHODOLOGY

This weight was called risk priority number (RPN) and calculated through the following formula:

RPN= Severity x Delay Probability x Delay Degree

Pre-work for study



Data Analysis- FMEA

METHODOLOGY

Pre-work for study

Process flow diagram for FMEA: 
It explains the methodology and process 
followed in the study to obtain RPN for FMEA 
study and further steps.



Data Analysis- FMEA

METHODOLOGY

Path 1 development (Severity)

Path 1 involves determining the severity of 
delay factors. The data collected in the TMA 
and Questionnaire survey helps in the risk 
assessment of delay factors, potential effects 
of the determined delay factors.

Path 2 development (Occurrence)

Path 2 involves determining the occurrence of 
delay factors. The data collected in the TMA 
provides the frequency of occurrence of 
different delay factors and potential cause of 
the delay factors are determined.



Data Analysis- FMEA

METHODOLOGY

Path 3 development (Detection)

Path 3 involves determining the detection of 
delay factors. The data collected in the TMA 
and Questionnaire survey provides the 
detection controls of different delay factors 
during patient visit of ED. 

Calculation of RPN

Risk Priority Number is calculated by 
multiplying severity rank, occurrence rank 
and detection rank for each of the delay 
factors. 

Sample FMEA Worksheet



✓ Recommended action is provided to each of the delay factors along with action priority based on the RPN. 

✓ The FMEA actions are closed when actions are taken towards the delay factor with most priority and 

reassessment of the failure modes are done

Data Analysis- FMEA

METHODOLOGY

RPN Action Priority

Recommended Action and Action Priority

1st Priority = RPN > 24 2nd Priority = RPN between 14 and 24 

3rd Priority = RPN between 8 and 14 4th Priority = RPN < 8



Process Flow in ED

METHODOLOGY



RESULT
FMEA STUDY

The list of delay factors impacting patient visit in ED, identified during the study were:

Delay in admission due to Insurance

Admission process took time

Beds not available

Time taken to diagnosis problem

Delay during treatment

Rush in emergency

Partial Documentation 

Delay due to Insurance clearance

Late sending of the files to the discharge unit

Patient took time to leave

Patient attendant unavailable

Delay in providing test report

Delay in conducting tests

Lack of specific identifying code for the patients’ 
files moving from the ED to any other department



RESULT
FMEA STUDY



RESULT
FMEA STUDY



RESULT
FMEA STUDY



RESULT
FMEA STUDY



RESULT
TIME MOTION ANALYSIS

✓ 77% of cases observed in ED (81 cases) have observed some of form of delays during the period of study.

✓ The average time duration for which 24 respondents have considered as “No delay” is 59 minutes whereas 

81 respondents have considered as “Delay” with average patient time in ED is 4 hours 3 minutes



RESULT
TIME MOTION ANALYSIS

✓ Out of the patients experiencing delays, 56% linked these delays to one delay factor whereas 44% have 

considered more than 1 factors leading to the delays..

✓ For single factor delay time is 3 hours 28 minutes whereas for multiple factors delay it is 4 hours 18 minutes.



RESULT
TIME MOTION ANALYSIS

✓ In the FMEA study, 5 subsystems for the delays in patient visits were considered. Diagnosis subsystem has 

the highest percentage of delay being contributed to, as 29%. 

✓ The highest time taken is for Admission (4 hours 47 minutes) followed by Diagnosis (4 hours 14 minutes). 



RESULT
TIME MOTION ANALYSIS

✓ In the FMEA study, the delay 

factors in ED is categorized into 

14 categories.

✓ The graph depicts the counts 

percentage contributing to these 

14 delay factors. 

✓ It can be observed that 14% of 

delay cases is due to delay in 

providing test reports and 12% 

due to delay in admission due to 

insurance.



RESULT
TIME MOTION ANALYSIS

✓ According to data from the TMA 

study, highest delay experienced 

by the patients was due to bed 

not being available. 

✓ The count percentage of these 

delay factor was only 2% but the 

average time taken was 5 hours 

and 46 minutes



RESULT
TIME MOTION ANALYSIS

✓ Different days of the week observed different proportion of patient visit time. Highest was observed on Friday 

(21%)

✓ The highest patient visit time was observed on Saturday i.e., 4 hours and 56 minutes



RESULT
TIME MOTION ANALYSIS

✓ Maximum cases of delays were observed in Category 4 i.e., 42% of overall delay cases.

✓ According to the data, the highest time taken by patient was in category 5, which was coherent with the 

definition of category. The patient visit time for category 5 was 5 hours 25 minutes.



RESULT
PATIENT SATISFACTION ASSESSMENT



RECOMMENDATION 
1st Priority Delay Factors 2nd Priority Delay Factors

3rd Priority Delay Factors

1. Delay in admission due to Insurance

2. Delay in providing test report

1. Time taken to diagnosis problem

2. Delay in conducting tests

1. Admission process took time

2. Delay during treatment

3. Partial Documentation 

4. Delay due to Insurance clearance

5. Patient took time to leave

6. Patient attendant unavailable

1. Beds not available

2. Rush in emergency

3. Late sending of files to discharge unit

4. Lack of specific identifying code for 

patients’ files 

4th Priority Delay Factors



RECOMMENDATION 



RECOMMENDATION 



Thank You
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