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Enhancing Emergency Department Safety: A Comprehensive FMEA Approach
Introduction:

Emergency departments (EDs) play a pivotal role in providing urgent medical care, yet they
are susceptible to errors and adverse events that can compromise patient safety. To address
these challenges, a Comprehensive Failure Mode and Effects Analysis (FMEA) approach
offers a systematic method for identifying, prioritizing, and mitigating risks within ED settings.
This synopsis explores the application of FMEA methodologies in enhancing safety protocols

and optimizing patient outcomes in ED environments.
Research Question:

Can 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?
Objectives:

1. Toemploy an FMEA to systematically recognize potential failure modes that contribute

to delays within the emergency department.



2. To assess the severity, frequency, and detectability of each identified failure mode

relevant to wait times in the ED.

3. To calculate a Risk Priority Number (RPN) to rank failure modes according to their

potential impact on patient wait times in the ED.

4. To formulate interventions and mitigation strategies to address high-risk failure modes

that contribute to extended wait times in the ED.
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conversations
with staff
working in
different
subsystems,
producing
defect reports,
meetings with
staff from the
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on Risk Priority Number
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Second Phase: Solutions to

the defects were
implemented  based on
priority.

Key results included a

significant increase in ED
revenue (from 73.1 thousand
US dollars per month to 320
thousand US dollars per
month by the end of the
study, a 337.75% increase

The study found that FMEA
is an effective strategy for
identifying and resolving
financial system faults in the
medical setting, resulting in

enhanced profitability.
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causing revenue loss in the
ED.

Key concerns highlighted

were the nursing unit's
failure to document services
and a lack of particular
identifying

patients’ files when they

codes for

moved from the ED to other
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voluntary
basis.  These
experts were
selected based
on their hands-
on knowledge
and experience
with the RRS

process

doctors and nurses, assessed

potential  failures  and
identified 35 failure modes
and 101 failure mode effects

over 13 process phases.

Afferent vs. Efferent Limb:
The afferent limb of the RRS
(the part responsible for
detecting and responding to
patient deterioration) was
found to be more susceptible
to failures compared to the
(the

involved in the subsequent

efferent limb part

management of the patient).

Causes of Failures: Human
mistake, staff workload,

staffing  numbers,  the
drawbacks of paper-based
charts, and organizational
problems were among the

main causes of the failures.

Electronic System

Benefits: Research  has
indicated that an electronic
system has the capacity to
eliminate or reduce 70.2% of
failures that are recognized;
the remaining problems
require focused corrective

actions, such as education,




scenario-based training, and

changed calling criteria.
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The  study
describes the
analysis and
implementati
on of FMEA
based on the
treatment of
1,400
patients
using the
Gamma
Knife
Perfexion®

system

The study does

not explicitly
mention a
sampling

technique. It
focuses on the
entire process
of

Knife

Gamma

radiosurgery
and the
identification

of  potential
failure modes
within that

process.

Objective: The goal of the
study was to use Failure
Mode and Effects Analysis
(FMEA) to improve the
safety and effectiveness of

Gamma Knife radiosurgery.

Process: The Gamma Knife
process tree was thoroughly
mapped by the FMEA team,
who also identified possible
failure modes and assigned a
Risk

(RPN).

Priority =~ Number

Process Tree: included 177
steps and 14 subprocesses
that together identified 31
possible failure modes. Of
these, 7 had a high score
(RPN >150), and 3 other

modes were chosen by
physicians as mitigation
techniques.

Mitigation Strategies:

Designed to address high-

risk failure modes; the
efficacy of these tactics was
reevaluated after a period of

18 months.




Outcome: The impact of the
FMEA mitigation techniques
was confirmed by the
significant reduction in RPN
scores that was seen. For
both newly opened and
already-operating Gamma
Knife institutions seeking to
their

improve quality

management systems, the

report offers a road map.

Documentation: There are

five quality control
documents available that any
Gamma Knife clinic can

alter.
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does not
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exact
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analyzed, but
mentions
that over 600
patients
receive
single-
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Gamma

Knife

The study does
not specify a
sampling

technique. It
focuses on the
process  and
failure modes

of
Knife

Gamma

radiosurgery as
performed at
their

institution.

Objective: To formulate a
risk-based quality
management

utilizing the FMEA tool,

program
which 1s suggested by
AAPM Task Group 100, for

Gamma Knife radiosurgery.

Process Tree: A process tree

with 53 steps total, 10

subprocesses, including
stages for the frame-based
aspect of Gamma Knife
radiosurgery, including steps

for frame installation.




- Edward
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Medical Center,
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radiosurgery
treatments
annually at
their

institution.

Failure Modes
Identification: Detected 86
failure modes, 40 of which
were unique to Gamma
Knife radiosurgery and may
have resulted from improper
use of the Gamma Plan
treatment planning system's
features, imaging fiducial
boxes, Gamma Knife
helmets, plugs, and other

items.

Number

(RPN): Each failure mode

Risk  Priority

was scored based on the
probability of occurrence,
severity, and probability of
no detection. The overall
RPN for each failure mode

was calculated.

Hazard Scores: The machine
mechanical failure that went
unnoticed throughout the
morning QA  process,
improperly attached frame
adaptors, defective fiducial
box assembly, loose plugs or
inserts, and neglected target

regions were the failure




types that had the greatest
risk ratings.
Outcome: Professionals
were able to gain a deeper
grasp of the Gamma Knife
radiosurgery procedure and
potential limitations were
identified by the study. It
foundation  for

risk-based

offers a
creating a
focussed system on quality
management program for
radiosurgery using gamma

knives.

- Alix J.E.
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MPH

- James B.
Gould, BSc
- Peter
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PEng, PhD

- Jan L.
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- Jolene
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- Steven
Carrigan,

MPA

- Emergency

Health
Services,
Dartmouth,

Nova Scotia

- Dalhousie

University,
Halifax,

Scotia

- IWK Health

Centre, Halifax,

Nova Scotia

Nova

- The study
identified 78
failure
modes (FM)
in the offload
zone

process.

The study used
Health  Care
Failure Mode

and Effect
Analysis
(HFMEA) to

identify failure
modes,
determine their
probability and
severity,
calculate
hazard scores,
and  propose
mitigations for
high-risk

SCOres.

Objective: In order to assess
the unloading zone's (OZ)
efficiency and safety, the
study intends to create a
process map of EDs and

carry out a hazard analysis.

Process Mapping: The OZ
procedure consists of six
main steps: patient study in
OZ, patient care in OZ,
patient in-transfer out of OZ,
patient  out-transfer  via
ambulance, and arrival to the
ED.

Hazard  Analysis:  After

conducting a Health Care




- Mark R.
Wheatley,
ACP

- Andrew H.
Travers,

MSc, MD

Failure Mode and Effect
Analysis (HFMEA), 78
failure/factors modes (FM)
were found, of which 28
were deemed to be high

priority.

Failure Modes: The high-
priority failure or delay
modes were classified into
impacts on patient safety

(25%), process efficiency
(35.7%), and both (39.3%).

Mitigations: Seventeen
mitigations was
recommended  for  the
identified high-risk failure
modes to improve safety and

efficiency.

Offload Delay: The study
addresses offload delay, a
significant  issue  where
ambulances experience
prolonged waiting times to
transfer patient care due to
ED crowding, impacting
patient outcomes and EMS

availability.

Policy Implications: The

findings are intended to




inform current policies and
practices, aiming to reduce
offload delays and improve

overal ED and EMS

efficiency.

Hypothesis:

Implementing an FMEA approach will lead to the identification and prioritization of key
drivers of delays in the ED. This will enable the development of targeted interventions that will

significantly reduce patient wait times and improve overall ED efficiency.
Materials and Methods:

This study will utilize a mixed-methods approach, combining qualitative and quantitative
analyses to assess ED safety protocols and interventions. Data collection methods will include
interviews with ED staff, observations of workflow processes, and review of incident reports
and patient records. A time motion study and questionnaire survey will be conducted on the
samples to gather data. The FMEA process will be applied to identify failure modes, assign
severity, occurrence, and detection ratings, and prioritize interventions. Implementation of
FMEA-derived action plans will be monitored, and outcomes such as adverse events, patient

safety incidents, and staff perceptions will be evaluated.
Research Design

The research design outlines the overall methodological approach employed and the specific

course of action adopted to achieve the study's objectives and investigate the research question.

Study Setting

The study was conducted in the Gurgaon region at Artemis Hospital- a multi-speciality hospital
with nearly 550 beds. It houses a team of over 400 highly skilled and experienced doctors
across a staggering 40 specialties. The research study was conducted under the supervision of

the General Manager - Security & Operation, taking place between March and June 2024.




Research Approaches

This prospective cohort study investigated the reasons for the patient delay, throughout a 3-
month period, from March 2024 to June 2024, in the emergency department. The delay factors
were used to perform & calculate FMEA analysis. A time motion study and questionnaire
survey were used during the study. Patients who visited the emergency departments in
advanced cardiac care, Level 1 trauma care, mother and childcare, and a dedicated stroke centre
during the study period made up the participants. To choose individuals who met the inclusion
requirements, a practical sampling technique will be used. Based on practicality and time

availability during the time period, the sample size was chosen.
Data Analysis Plan:

Qualitative data from interviews and observations will be analyzed using thematic analysis to
identify common themes and patterns related to ED safety. Quantitative data, including
severity, occurrence, and detection ratings, will be analyzed using descriptive statistics. The
effectiveness of FMEA-derived interventions will be assessed through comparisons of pre- and

post-intervention data, including rates of adverse events and patient safety incidents.

Overall, this research aims to demonstrate the efficacy of a Comprehensive FMEA Approach
in enhancing emergency department safety and quality of care, ultimately contributing to

improved patient outcomes and healthcare delivery.

Data Collection Methods

a) Time Motion Analysis: TMA was used to calculate the total time taken by patient visiting
the ED. The time was observed from the entry of the patient in the department till final
settlement of bill and exit of patient. The duration of patient in ED was observed and
recorded by trained researcher using a stopwatch. The TMA data of 105 patients was
observed as a sample size for the study. The TMA data contained the details for patients
like the reason for visit, door-in time, doctor visit time and door-out time.

b) Questionnaire Survey: The patients who were observed in the time motion analysis, were
surveyed. Patients were given a structured questionnaire to complete to gather information
about their satisfaction and experiences. A variety of factors, including reason for delay,

admission services experience, the billing experience, and overall experience in the



emergency department, was evaluated using the questionnaire. A total of 105 patients’
responses were observed as a sample. Using both online and offline modes, the responses

were collected in person.
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Patient Satisfaction Assessment

Dear All,

We are conducting a small survey regarding your visit at Artemis Hospital Emergency
Department. In order to be able to serve our patients better, we would like to hear from the
patients and attendants about their experience.

for anfim,

TH 1S BT 3gdTd & ATIIdHTeH FHT H S0t 96 & 984 H 1S Sl G4 #1 3&@ o
O Fol 1 950X Ual & § e B & oY, F Aiel SR INaR®! § 31d SHa G
TR

kumari.shikha436@gmail.com Switch account &y
B3 Motshared

Name of Patient/ AR &1 A1H

Your answer

Contact Number/ E0ds SeT

Your answer

Gender of patient/ f&T

Your answer

Reason for visiting emergency department/ HdId® o= faum & SF &1 &R

Your answer




Flease rate your experience at admission process on a scale of 1 to 5/ muﬁﬁr

WipaT H 2o ey &1 1 Y 5% THH WIS

Ty FY Ty PN i
Poor Experiences; O O OO O Excellent Experience/ 3w E

Please rate your experience at consultation process on a scale of 1 to 5/ Ul

R U 0 YA & 1 ¥ 5 & TR WIS

Poor Experience/fERTd SHd (:} .:::. .Cj. [::. O Excellent Experience/ 3@ F

Flease rate your experience at discharge process on a scale of 110 5/ m%ﬁﬁ
UipaT o ey B 1 F 5% TAM W

Poor Experience s () O (O (O (O Excellent Bxperience/ IpE

Please rate your overall experience at emergency department on a scale of 110 5/

FUT AUTHTC T [AHFT H 297 GHF SAHE &1 15 5 & GAF RIfen g

. Y ()Y () O Excellent Experience/ GwFE
Poor Experience/favrd sqHa ) S ) L O
HAHT




