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ABSTRACT

TITLE: AMULTI-DEPARTMENTAL RISK EVALUATION USING HEAT MAPPING
AND SCORE MATRIX IN A CARDIAC CARE SETTING

AUTHOR NAME: Pallabi Debnath
ADVISOR NAME: Dr. Asifa Shaikh (Dy. Medical Director, Asian Heart Institute)
Understanding Risks in a Cardiac Hospital: A Deep Dive into Patient Safety:

Working in a cardiac hospital is all about patient safety. Even with strict rules, hidden dangers
can pop up in daily tasks. That's why we took a close look at the Asian Heart Institute, a 300-

bed cardiac hospital in Mumbai, to really dig into these risks.
Objectives:

Our main goal was to pinpoint and measure everyday risks using a clear system, then show
them visually with heat maps. We also wanted to see specific risk patterns in different
departments, connect these risks to important accreditation standards like NABH and JCI,

and offer practical ways to make things safer.
Methodology:

We spent time observing, checking standard operating procedures, talking to staff, and going
through incident reports. For every risk we found, we scored it based on how likely it was to
happen and how bad it would be if it did, using a 5x5 scale. We focused on six key areas: the
ICU, Cath Lab, Operating Theatres (OT), Emergency/Day Care, Pharmacy, and even

the cafeteria. In each of these, we identified at least four potential risk points.
Result:

We identified a total of 24 risks. Most of them (62.5%) fell into the moderate risk category,
meaning they needed attention but weren't immediately critical. However, we did find some
critical risks: infection control inthe ICU and emergency preparedness inthe Cath Lab.
Interestingly, even the cafeteria, a non-clinical area, had high-risk issues related to food

hygiene and allergen management.

Conclusion:




This study clearly showed that using a structured system and heat maps is a super effective
way to see where risks lie and decide what to tackle first. We suggested specific fixes for
each department, like using barcode systems for medication safety, doing regular aseptic
audits, tracking items with RFID, and boosting hygiene training. Our findings not only help
the hospital meet accreditation standards but also provide a blueprint for other healthcare
facilities aiming to build a stronger culture of safety.
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Chapter 1: Introduction

1.1 Background

In today's fast-paced healthcare world, hospitals are constantly under the microscope. Patients
expect nothing but the best care, technology is evolving at lightning speed, and regulations are
always getting tougher. To keep up, hospitals don't just need to deliver excellent care; they also
must continuously improve how they operate. A huge part of that is spotting and tackling risks
before they cause serious headaches.

Why Risk Assessment Matters in Healthcare

Being proactive is key in healthcare risk assessment. It means really looking closely at anything
that could possibly go wrong—whether it impacts patient safety, staff well- being, the hospital's
buildings and equipment, or just how smoothly things run day-to- day. Every department in a
hospital has its own unique challenges. Take the 1CU, for instance: it's packed with critically
ill patients, bringing risks like infections picked up in the hospital or equipment failures. The
Operation Theatre (OT) has to prevent things like surgical site infections or even operating
on the wrong body part. Even support areas like the pharmacy and cafeteria play a vital role in

keeping medications safe and food hygienic.

The High Stakes in Cardiac Hospitals

The pressure is even higher in hospitals dedicated solely to heart care. Here, patients often need
urgent, high-risk procedures that demand incredible precision and quick thinking. The Cath
Lab, for example, is where procedures like angioplasties happen, and it comes with risks
ranging from radiation exposure to sudden complications during treatment. Similarly, the ICU
and Emergency Department have to act fast and accurately, especially when dealing with

unstable heart patients.

Our Approach to Safety

In such a complex environment, risk assessment isn't just about ticking a box; it's crucial for
delivering safe, high-quality care. Tools like risk matrices and heat maps are super helpful
because they let hospitals see where their biggest risks are and how severe they might be. This
makes it much easier to focus on the areas that need the most attention. Plus, major healthcare
accreditation bodies like NABH and JCI encourage using these tools as part of their quality

and safety standards. This study was all about




diving deep into the risks across six key departments in a specialized cardiac hospital: the
Intensive Care Unit (ICU), Operation Theatre (OT), Cath Lab, Emergency Department
(Day Care), Pharmacy, and Cafeteria. These departments represent a mix of intense clinical
care and vital support services. By really understanding the risks in each of these areas, the goal
is to make the hospital's overall approach to safety and quality even stronger.

1.2 Problem Statement

Even in hospitals that seem well-oiled, some risks often fly under the radar. It's not that they
don't exist, but people can get so used to their surroundings. Routine tasks, unreported incidents,
and holes in the safety culture can all create blind spots. In specialty hospitals, the focus is
usually heavily on clinical expertise. While that's crucial, it can sometimes lead to operational
risks—especially in non-clinical or support departments—getting overlooked. This fragmented
approach can weaken the hospital's overall commitment to patient safety.

The Need for a Clearer Picture

Another common issue is the lack of a central, visual way to track and prioritize risks. Tools
like heat maps, which pull together data from different departments and highlight high-risk
areas, are often missing. Without a quantifiable, department-specific look at risks, it's tough for
hospitals to manage threats systematically. And while reacting to incidents with methods like
incident reporting or Root Cause Analysis (RCA) is useful after something goes wrong, being

proactive and identifying potential risks beforehand is far more effective.

In a cardiac hospital, where every second counts, the stakes are even higher. A mistake in
handling medications, following surgical protocols, triaging patients, maintaining equipment,
or ensuring food safety can have life-threatening consequences. That's why a structured
approach to risk assessment—one that includes clear categorization and a visual representation
of risk levels—isn't just helpful; it's absolutely necessary. This approach lays the groundwork
for better staff training, smarter use of resources, safer processes, and stronger compliance with

quality standards.

1.3 Research Objectives

Using structured tools, this study aims to evaluate departmental risks and build a practical

framework for effective risk reduction. Our specific goals are to:




Identify and document the common clinical and operational risks in six key departments
of a cardiac specialty hospital.

Categorize these risks based on how likely they are to happen and how severe their

impact would be.

Develop a risk score matrix for each department that prioritizes risks based on their

calculated scores.

Construct heat maps for each department to visually show where risks are most

concentrated.

Analyse existing safety controls and pinpoint any gaps in current risk management

practices.

Suggest evidence-based, department-specific recommendations for reducing risks and

improving quality.

1.4 Research Questions

This study aims to get to the bottom of several key questions:

What exactly are the risks lurking in the ICU, OT, Cath Lab, Emergency Department,

Pharmacy, and even the cafeteria?
How often are these risks likely to pop up, and how bad could things get if they do?

Can tools like risk score matrices and heat maps truly help us see and prioritize the

biggest risks in a hospital setting?
Which departments, if any, are grappling with the most critical or high- level risks?

Are there already rules or safety measures in place to tackle these risks?

And if so, how well are they working?

What specific suggestions can we offer to better reduce risks in each of these

departments?

1.5 Scope of the Study

What Our Study Covers - This research focuses on a single, NABH and JCI- accredited

cardiac hospital located in a big city. We're zeroing in on six departments,




picked because they're super important to how the hospital functions clinically and operationally:
e Intensive Care Unit (ICU): This is a high-risk area with critical care procedures.

e Operation Theatre (OT): Where all the invasive procedures and complex surgeries

happen.

o Catheterization Laboratory (Cath Lab): A crucial unit for heart diagnostics and

interventions.

e« Emergency Department (Day Care): Handles all those unexpected, acute care

situations.

e Pharmacy: They manage everything from getting medications to storing and giving

them out.
o Cafeteria: Essential for ensuring food hygiene and proper nutrition.

We gathered our information from internal audits, reviewing standard operating
procedures (SOPs), observing daily activities, and conducting interviews with staff
members from each department. We calculated risk scores using standard scales for how
likely something was to happen and how bad it would be. Then, we showed these risks
visually using color-coded heat maps. The study involved two months of data

collection and analysis.

1.6 Significance of the Study

This research offers a lot to the fields of hospital management, clinical risk

management, and quality assurance:

e It gives us a department-specific risk profile, which can help guide targeted actions

and staff training.

e The risk matrices and heat maps are practical tools that administrators can use for

making decisions.

« By highlighting risks that might have been ignored or not reported, the study helps the

hospital be better prepared for audits, inspections, and emergencies.




It supports staying compliant with NABH and JCI accreditation standards, especially
those related to Facility Safety (FMS), Patient Safety (IPS), and Quality Improvement

Q.

The findings can even be applied or replicated in other specialty hospitals, adding to
the broader research on healthcare quality.

More importantly, this study helps foster a culture of prevention and proactivity rather
than just fixing problems after they occur. This shift is crucial in high-risk specialties

like cardiology, where even small mistakes can have huge consequences.

1.7 Definitions of Key Terms

To make sure we're all on the same page, here are some important terms we've used:

Risk Assessment: This is simply the process of finding and analysing anything that could

negatively affect people, assets, or the environment.

Risk Matrix: A tool that helps figure out the level of risk by looking at how likely

something is to happen versus how severe the consequences would be.

Heat Map: Avisual way to show data using colours, in our case, to illustrate how intense

and spread-out risks are.
Likelihood: The chance that a risk event will occur.

Severity: The impact or consequence if a risk event does happen.




Chapter 2: Literature Review
2.1 Historical Evolution of Risk Assessment in Healthcare

The concept of risk assessment in healthcare has truly transformed over the last century. Back
in the day, patient safety was often seen as something that just naturally happened if clinical
care was good—it didn't really need its own structured approach. That thinking dramatically
shifted after the groundbreaking 1999 report from the Institute of Medicine, To Err is Human:
Building a Safer Health System. This report bravely exposed the alarming number of
preventable medical errors, making it abundantly clear that patient safety had to be a deliberate,
focused effort, not just a lucky byproduct. By the early 2000s, risk management had firmly
established itself as a formal component of healthcare. It smartly borrowed best practices from
other high-stakes industries like aviation, nuclear energy, and manufacturing—places where
even tiny mistakes can have catastrophic outcomes. Global powerhouses such as the World
Health Organization (WHO), along with influential accreditation bodies like the Joint
Commission International (JCI) and the National Accreditation Board for Hospitals
(NABH), started strongly advocating for hospitals to adopt structured strategies to pinpoint,
evaluate, and reduce risks. As a direct result, hospitals began weaving risk assessment tools,
scoring systems, and clinical audits into their daily operations. Today, many accreditation
standards require healthcare facilities to cultivate a proactive safety culture—one where
potential risk are actively monitored and managed, not just across the entire organization, but

also within each individual department.

2.2 Risk Management Frameworks

Healthcare organizations use a variety of risk management frameworks to identify, analyse,
and lessen potential threats. Each framework has its unique strengths and is best suited for

different types of risk scenarios

2.2.1 Failure Mode and Effects Analysis (FMEA)

FMEA is a forward-thinking tool designed to identify potential points of failure within a
process before they can cause harm. Originally developed in engineering, FMEA has been
widely adopted in healthcare for evaluating complex clinical and operational workflows. It
zeroes in on three critical factors—severity, occurrence, and detection— to calculate a Risk
Priority Number (RPN). This number helps us prioritize which failures need immediate
attention, making FMEA especially valuable when redesigning processes and driving quality

improvement.




2.2.2 Root Cause Analysis (RCA)

In contrast to FMEA, RCA is a reactive approach used after an incident has happened. Its goal
is to uncover the fundamental causes behind adverse events or near misses through a structured
investigation. The process typically involves gathering data, mapping out causal factors, and
ultimately identifying the root causes. The main objective is to put corrective actions in place
that prevent similar incidents from ever happening again, thereby making the entire system

more resilient

2.2.3 Bowtie Analysis

Bowtie Analysis offers a visual and integrated way of understanding risk. It vividly illustrates
how a specific hazard can lead to an unwanted event, what preventive controls are in place to
stop it, and what mitigation measures can lessen the impact if it does occur. This dual
perspective—both preventive and reactive—makes Bowtie particularly useful in high-risk
environments like operating theatres and catheterization labs, where clarity and control are
critical. Together, these frameworks provide a structured and dependable approach for
assessing complex risks in healthcare. They empower healthcare teams to make well-informed,
data-driven decisions based on their exposure to risks and the strength of their existing controls,

ultimately leading to a safer and more efficient care environment.

2.3 Department-Wise Risk Literature
2.3.1 Intensive Care Unit (ICU)

ICUs are inherently high-risk zones. This is due to the critical condition of the patients, the heavy
reliance on advanced medical equipment, and the heightened vulnerability of individuals receiving
care. The environment demands constant vigilance and rapid decision-making, which naturally

increases the potential for errors.
Common risks here include:

o Healthcare-associated infections (HAIS), such as ventilator-associated pneumonia and

catheter-associated bloodstream infections.

e Medication errors, especially concerning dosage, infusion rates, and incorrect drug

combinations.

e Equipment malfunction and monitoring failure because of the complexity and

interdependence of various medical devices.




According to WHO (2021), ICUs report the highest rate of medical errors, largely
attributed to staff multitasking, high patient-to-nurse ratios, and fatigue.

2.3.2 Catheterization Laboratory (Cath Lab)

Catheterization Laboratories (Cath Labs) are intrinsically high-risk environments due to the
invasive and technically complex nature of the procedures performed. Several specific risks are
often associated with Cath Labs:

o Radiation overexposure, which poses long-term health risks to both patients and

healthcare staff.

e Acute complications during procedures like angioplasty or stenting, which can quickly

escalate into emergencies such as arrhythmias, vessel rupture, or cardiac arrest.

o Contrast-induced nephropathy, particularly in patients with pre-existing kidney

conditions, due to the use of iodine-based contrast agents.

o Inadequate emergency preparedness, especially in managing complications during high-

risk or prolonged interventions.

To lessen these risks, literature emphasizes adopting safety measures such as procedural time-
outs to verify patient identity and planned interventions, using lead shielding to minimize
radiation exposure, and conducting regular crash cart readiness checks to ensure a prompt
response in case of emergencies. These practices are an essential part of risk reduction and

actively foster a culture of safety within Cath Labs.

2.3.3 Operation Theatre (OT)

The Operation Theatre (OT) is undoubtedly one of the most critical areas in a hospital; there's
simply no room for error. Everything—from how instruments are handled to how protocols are
followed—has to be done with absolute precision. Even a small mistake can lead to serious
consequences, like infections or surgical

complications. That’s why maintaining strict hygiene, diligently following safety checklists,
and ensuring crystal-clear communication among the surgical team are all incredibly important

to keeping patients safe.
Risks in the OT include:

o \Wrong-site surgery or inadvertently retained surgical items.




¢ Instrument sterilization failure.

o Intraoperative complications due to improper surgical handovers or deviations

from established protocols.

NABH and WHO Surgical Safety Checklists have significantly improved safety,

though compliance can vary across different institutions.

2.3.4 Emergency Department (ED)

Emergency Departments are inherently unpredictable and time-sensitive environments. Risks

include:
o Delaysin triage and treatment due to overcrowding or insufficient triage protocols.
e Miscommunication, especially under pressure during handoffs or shift changes.
e Incomplete documentation during periods of high patient caseloads.

Research consistently indicates that crowding in the ED correlates directly with adverse

patient outcomes and increased error rates.

2.3.5 Pharmacy

We all place immense trust in pharmacies to provide us with the correct medications, in good
condition, and right on time. But even with the best intentions, a few common pitfalls can lead

to serious risks for patients.

One major concern stems from medications that look or sound incredibly similar. Imagine two
drug names, easily confused with a hurried glance or a quick verbal order. This "look-alike,
sound-alike (LASA)" issue can, unfortunately, lead to a dispensing error—a patient receiving
the wrong medication, which can have significant consequences. It's a tricky problem that

demands constant vigilance from pharmacists and their teams.

Then there's the less visible but equally important issue of how medications are stored. If a
pharmacy doesn't have a tight grip on its inventory, we run the risk of expired medications
making their way to patients. Giving someone a drug past its prime isn't just ineffective; it can
sometimes be harmful. Proper stock rotation and diligent checks are crucial to ensure every

medication is safe and potent.




Finally, consider those medications that need to stay perfectly chilled, like certain vaccines or
insulin. Any break in that "cold chain"—a hiccup in temperature control during storage or
transport—can render these vital drugs useless, or even dangerous. Maintaining that precise
temperature from the moment a drug is manufactured until it reaches the patient is a critical,

often unseen, aspect of pharmacy safety.

Ultimately, these aren't just technical issues; they're human challenges that demand careful
attention to detail, robust systems, and an unwavering commitment to patient well-being at
every step. Studies emphasize the importance of electronic prescription systems, barcode

verification, and segregation of LASA drugs to reduce these risks

2.3.6 Cafeteria and Food Services

Although not clinical, the cafeteria has direct implications for patient and staff health. Risks here

include:

e Food contamination dueto poor hygiene practices.

« Allergen mismanagement, particularly crucial for patients with special dietary needs.
o Pest infestations and cross-contamination due to inadequate cleaning protocols.

Foodborne outbreaks in hospital settings can severely impact vulnerable patients and

significantly damage the hospital’s credibility.

2.4 Role of Risk Score Matrices and Heat Maps

Risk matrices are powerful visual tools used to categorize risks based on two critical
parameters: likelihood and severity. They provide a structured way to prioritize risks by
assigning a numeric score (typically ranging from 1-25) and then color-coding the results into

low, moderate, high, or critical categories.

Heat maps further enhance these matrices by offering a graphical representation of where many

risks are concentrated. These tools are incredibly helpful because they allow:

o Decision-makers to easily visualize how risks are distributed across the organization.

o Quality teams to precisely focus their interventions where they are most needed.
o Department heads to effectively track improvements in risk management over time.

The use of risk matrices and heat maps is a requirement in many NABH and JCI standards and
is increasingly being utilized during internal quality audits and hospital safety committee

meetings.
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2.5 Gaps in Existing Research

While the current literature provides a strong foundation for hospital risk management,

several crucial gaps still exist, especially within the Indian healthcare context:

e There's a significant lack of integrated risk studies across multiple
departments. Most existing studies tend to examine ICU, OT, or Pharmacy
risks in isolation rather than as interconnected parts of a broader hospital

ecosystem.

e There's limited focus on non-clinical risk areas like the cafeteria, laundry, and
engineering, which also directly impact patient safety.

o We see an underutilization of visual tools like heat maps and digital

dashboards in many hospitals, particularly in tier-2 and tier-3 cities.

e There's an inconsistent risk reporting culture, which often leads to hospitals

relying on reactive rather than proactive risk management strategies.

e There's a scarcity of Indian studies focusing on risk prioritization using

score matrices specifically within accredited hospitals.

This research aims to fill these critical gaps by offering a comprehensive,
department- specific, matrix-based risk assessment conducted within a real-world
cardiac specialty hospital. It effectively bridges operational data with visual
decision-making tools and provides a practical framework for hospitals striving to

strengthen their risk management systems.
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Chapter 3: Research Methodology

3.1 Study Design

This research used a descriptive observational study design, blending both quantitative and
qualitative ways to collect data. The descriptive nature of the study helped us explore the real-
world occurrence of risks across various departments in a specialized cardiac hospital, without
messing with any variables. Observational data allowed us to pinpoint the types and patterns of

risks popping up ineveryday clinical and non-clinical operations.

Our approach was also exploratory, zeroing in on systematically identifying, classifying, and
prioritizing risks within the healthcare setting. We pulled information from both primary data
sources (like staff interviews and observations using checklists) and secondary data sources
(such as incident reports and SOP documents) to make our findings as thorough and valid as
possible.

3.2 Study Setting

We conducted this research in a 300-bed, NABH-accredited, single-specialty cardiac
hospital located right here in Mumbai, India. This hospital is a big name in advanced
cardiovascular diagnostics, surgical capabilities, catheterization procedures, and intensive care.
As a referral centre for complex heart conditions, it sees a high volume of patients and handles

a wide range of clinical operations.
We picked this specific setting for a few key reasons:
o Itsspecialized nature is highly relevant to high-risk clinical procedures.

e It has structured safety protocols and documentation practices already in

place.

e There's strong institutional support for quality improvement initiatives and

academic collaboration.

3.3 Departments Covered

Our study focused on six strategically chosen departments, each playing a vital role in either
direct patient care or supporting hospital operations. We made sure to pick departments that

offered a balanced representation of both clinical and non-clinical areas:

12




Intensive Care Unit (ICU): This unit handles critically ill patients who need round-the-

clock monitoring and intervention.

Catheterization Laboratory (Cath Lab): Here, invasive diagnostic and interventional

cardiology procedures are performed.

Operation Theatre (OT): This is where cardiac and other surgical procedures are carried

out under sterile conditions.

Emergency Department (Day Care): This department provides immediate and acute

medical care to incoming patients.

Pharmacy: They manage everything related to medication—procurement, inventory,

storage, and dispensing throughout the hospital.

Cafeteria: This department provides food and dietary services to patients, staff, and

visitors, making food safety and hygiene critical.

We assessed each department independently to identify their specific risks, the existing

measures they had in place to lessen those risks, and any chances for improvement.

3.4 Sample Size and Sampling

Since we were focused on understanding the nature of risks and targeting specific departments,

we determined our sample size based on information saturation rather than strict statistical

representation. In simpler terms, we kept gathering data until we weren't hearing anything new.

Risk Data

We aimed to identify and analyse a minimum of 10-15 risks per department, whichended

up giving us a total of roughly 70-90 risk entries for the entire study.

Staff Interviews

o We used purposive sampling to select 3-5 key personnel per department. This included
nurses, doctors, technicians, and administrative staff—anyone directly involved in the

department's workflows and safety processes.
« Intotal, we conducted around 20-25 staff interviews across all the departments.

This sampling strategy made sure that our participants had the right experience and
exposure to give us accurate, relevant, and actionable insights into the unique risks their

departments faced.

13




3.5 Tools for Data Collection

To get a complete and trustworthy picture, we used a mix of approaches to gather our
information. Think of it like putting together a puzzle with different types of pieces, each
revealing something unique about the hospital's operations.

First, we spent time just watching what was happening. It was like being a fly on the wall,
observing things as they naturally unfolded. To make sure we didn't miss anything important
and that our observations were consistent, we used checklists. These weren't rigid forms, but
more like helpful guides to remind us of what to look for, ensuring we covered all the bases.
This helped us capture the real-world dynamics and behaviours that you just can't get from a

simple questionnaire.

3.5.1 Observation Checklists

These checklists allowed us to consistently and fairly evaluate a wide range of things. They

helped us assess:

o Workflow compliance: Were people following the steps as they should?

e Environmental safety: Was the physical environment safe for everyone?

e Equipment functionality: Was all the medical equipment working properly?

e Protocol adherence: Were established safety protocols being followed to the letter?

Our checklists were carefully designed to match two crucial things: the high standards set by
NABH, which are basically the national gold standard for hospital quality, and our hospital's
own specific quality goals. So, they weren't just general guidelines; they were perfectly tuned
tools, ensuring we were not only meeting national best practices but also our very own

commitment to excellent care.

3.5.2 Incident/Near-Miss Report Analysis

We poured over the hospital's existing records of adverse events (things that went wrong) and
near-misses (situations where something almost went wrong but was caught in time). This

helped us pinpoint:

e Frequently occurring incidents: What were the recurring problems?

e Root causes and re-occurring patterns: Why did these incidents keep happening? Were

there underlying systemic issues?

o Effectiveness of post-incident responses: How well did the hospital respond after an

incident, and were those responses effective in preventing future occurrences? 1




3.5.3 SOP Compliance Audit

We undertook a thorough examination of the Standard Operating Procedures (SOPs)

in every department. This detailed audit was crucial for understanding:
e Whether risks were appropriately addressed in the existing SOPs.
o Staff familiarity and compliance with these written protocols.

e Gaps between documented processes and real-world practice: Were there

differences between what the SOPs said should happen and what happened?
3.5.4 Semi-Structured Interviews

To truly understand what was happening on the ground, we also talked directly with the
frontline staff. We used a semi-structured interview format, which meant we had a list of key
topics we wanted to cover, but we also allowed for natural conversation and deeper dives into
their unique experiences. This flexibility was crucial for getting rich, nuanced insights that we

might not have uncovered otherwise.
During these conversations, we asked about:

o Perceived risks in daily operations: What did they see as the biggest dangers or challenges

in their everyday work?

e Personal experiences with near-miss or error scenarios: We encouraged them to share
their own stories—those moments when something almost went wrong, or even when an
error occurred. These personal accounts were incredibly valuable for understanding the

human element of risk.

e Feedback on existing safety controls: We wanted to know what they thought about the
safety measures already in place. Were they effective? Were they practical? Did they make

sense in their daily routine?

e Suggestions for improvement: Most importantly, we asked for their ideas. Who better to
suggest solutions than the people doing the workday in and day out? They often have the

most practical and innovative insights.

It's important to note that every single interview was conducted with informed consent, meaning
staff understood the purpose and how their input would be used. We also guaranteed
confidentiality, ensuring they felt comfortable sharing openly without fear of repercussions. This
direct input from those on the front lines was vital for a complete and authentic picture of the risk
landscape.
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3.6 Data Analysis

The collected data was carefully compiled, coded, and analysed to draw meaningful insights.
We followed a dual approach, involving both quantitative scoring and qualitative

interpretation.
Risk Score Matrix
Each identified risk was evaluated using a 5x5 matrix based on two key dimensions:

o Likelihood (L): The probability of the risk occurring (scored 1to 5, where 1 is rare

and 5 is almost certain).

e Severity (S): The impact or consequence if the risk occurs (scored 1to 5, where 1 is

minor and 5 is catastrophic).

The final risk score = Likelihood x Severity. This score was then used to categorize

risks into four distinct levels:

Risk Risk Level

Score

1-5 Low Risk

6-10 Moderate
Risk

11-14 High Risk

1525 Critical Risk

This structured approach allowed for a clear comparison of risks across different departments

and made it easier to prioritize which risk control measures needed immediate attention

3.6.2 Heat Map Visualization
Risk scores were then put together in a color-coded heat map, which visually showed:
e The distribution of risks across the severity-likelihood matrix.
e Concentration zones for high and critical risks, making them instantly noticeable.

e A comparative departmental risk intensity, allowing for quick visual comparisons

between departments.

The heat map served as an invaluable visual tool to support data interpretation and effectively

communicate our findings to stakeholders.
16




3.7 Ethical Considerations

Ethical integrity was maintained throughout the study, ensuring strict adherence to both

institutional and academic standards.

o Institutional Approval: We obtained formal permission from the hospital administration
and quality department to access internal data and conduct staff interviews.

e Informed Consent: All participants were thoroughly briefed on the purpose and nature of
the study, and their explicit consent was obtained before any interviews or observations took

place.

o Data Anonymization: We made sure that no personal identifiers (like staff names or patient
data) were ever recorded. Risk reports were handled in aggregate to strictly maintain
confidentiality.

o Confidentiality: All information obtained during the study was stored securely and used

solely for academic and quality improvement purposes.

No patient data or clinical trial elements were involved in this research, and the study was

categorized as low risk under institutional research classification.
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Chapter 4: Department-Wise Risk Assessment

Risk
S.No Department Identified Risk Likelihood | Severity = Score Risk Level
(LxS)
Medication administration error
2 ICU Ventilator equipment malfunction 2 5 10 Moderate
3 IcU Infection due to preach in aseptic 4 4 16 Critical
technique
4 ICU Failure in monitoring equipment 2 4 8 Moderate
5 oT Incomplete surgical instrument count 2 5 10 Moderate
6 oT Wrong site surgery 1 5 5 Low
7 oT Sterilization failure 2 4 8 Moderate
8 oT Surgical tool contamination 2 5 10 Moderate
9 Emergency Delay in triage and treatment 2 4 8 Moderate
10 Er Mlscommunlcatllon u.nder high- ) 4 3 Moderate
pressure situations
11 Emergency Incomplete documentation 2 3 6 Low
12 Er Limited staffing dtlmng high-demand ) 4 3 Moderate
periods

13 Pharmacy Wrong medication dispensed 2 5 10 Moderate
14 Pharmacy Expired medicine stock 2 3 6 Low




15 Pharmacy Improper storage temperature 2 4 8 Moderate
16 e Unauthorized access to medication 1 5 5 Low
storage
17 Cath Lab Radiation overexposure to staff 3 4 12
18 Cath Lab Equipment calibration errors 2 4 8 Moderate
19 Cath Lab Emergency preparedness during 3 5 15 Critical
procedure
20 Cath Lab Cross-contamlnanorT due to improper ) 5 10 Moderate
handling
21 Cafeteria Food contamination 3 4 12
22 Cafeteria Allergen mismanagement 1 5 5 Low
23 Cafeteria Poor hygiene by food handlers 2 4 8 Moderate
24 Cafeteria Pest infestation 1 4 4 Low
1 0 0 0 1 3
2 0 0 2 7 5
3 0 0 0 3 1
4 0 0 0 0 0
5 0 0 0 0 0

Fig: 4.2: Overall Heat Map

the x-axis represents Severity (1-5)

the y-axis represents Likelihood (1-5)

Each cell shows the count of risks at that combination
Color intensity increases with risk frequency




4.1 Intensive Care Unit (ICU) Overview

The Intensive Care Unit (ICU) is, without a doubt, one of the most critical places in a cardiac

hospital. It's built for patients facing life-threatening conditions who need constant monitoring,

invasive procedures, and top-tier clinical support. Because the care is so complex and the patients

are so vulnerable, the ICU is naturally a high-risk environment. It demands seamless teamwork

from many different specialists, the use of cutting-edge equipment, and strict adherence to every

single protocol.

Key Functions:

The ICU staff are busy with a lot of crucial tasks, including:

o Looking after post-surgical and critically ill cardiac patients.

e Providing ventilator support and performing invasive monitoring.

e Managing the administration and careful titration of intravenous medications.

o Being ready for any emergency response and patient stabilization.

o Implementing rigorous infection prevention and isolation measures.

e Working closely with diagnostics and operating theatres to ensure coordinated care.

Identified Risks (Based on Observations & Audits)

= Identified Risk Likelihood | Severity RIS Risk Level
No Score
Medication
1 administration error 4 12| Moderate
2 Ventllato_reqmpment 5 10 | Moderate
malfunction
3 _Infectlondueto_breach 4 16| Critical
in aseptic technique
4 Fall_urelnmomtorlng 4 8| Moderate
equipment
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Severity/Likelihood 1 2 3 4 5
1 0 0 0 0 0
2 0 0 0 2 1
3 0 0 0 0 0
4 0 0 0 1 0
5 0 0 0 0 0

Total Risks Identified in ICU: 4 High and

Critical Risk Observations:
Our observations highlighted some critical areas of concern:

e Abreach in aseptic technique carries a risk score of 16, marking it as a critical risk due to
the serious threat of infection to highly vulnerable patients.
« Medication errors also present a moderate risk, given their potential for significant

impact on already critical patients.
Current Controls in Place
The ICU currently has several measures in place to mitigate these risks:

e Medication administration protocols are available, along with double-check systems
for medication dispensing.

o Daily equipment checks are performed, and preventive maintenance is carried out on
ventilators and monitors.

e The unit utilizes infection control bundles targeting common healthcare- associated
infections like VAP (Ventilator-Associated Pneumonia), CLABSI (Central Line-
Associated Bloodstream Infection), and CAUTI (Catheter- Associated Urinary Tract
Infection).

o Nurse-to-patient ratios are maintained in accordance with NABH standards.

e SOPs are in place for critical procedures like medication dilution, labelling, and 1V

push.
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Gaps Identified
Despite existing controls, we identified several gaps that contribute to persistent risks:

« Non-adherence to aseptic precautions was observed, particularly during high-
pressure emergency interventions.

o There were noticeable variations in staff competency across shifts, especially during
night duty, which could affect consistency of care.

e Alack of real-time monitoring alerts was identified when equipment showed minor
failures, potentially delaying intervention.

o We noted an occasional overreliance on manual logs for critical equipment
checks, which is prone to human error and less efficient.

e There is no formal tracking system for near-miss medication errors, meaning

valuable learning opportunities are missed.
Recommendations
To address these gaps and enhance safety in the ICU, we recommend the following:

e Conduct frequent infection control audits, including random swab tests and routine
hand hygiene monitoring, to ensure consistent adherence to aseptic practices.

o Introduce barcode medication administration systems (BCMA) to significantly reduce
the potential for drug errors by providing an extra layer of verification.

o Standardize checklists for ventilator and monitor use, and integrate them into the
electronic medical record (EMR) for seamless documentation and compliance.

e Implement competency-based training modules to upskill nursing staff, with a strong
focus on emergency protocols and aseptic techniques, particularly for night shifts.

o Automate alert systems for equipment servicing and malfunction tracking to ensure
timely maintenance and prevent minor issues from escalating.

e Develop a real-time digital dashboard for ICU safety indicators, providing an

immediate overview of critical metrics and highlighting areas needing attention.
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4.2 Catheterization Laboratory (Cath Lab)

Overview

The Catheterization Laboratory, commonly known as the Cath Lab, is a specialized unit

where diagnostic and interventional cardiology procedures like angiography, angioplasty,

pacemaker implantation, and stenting are performed. While these procedures are minimally

invasive, they involve the use of contrast agents, radiation, and complex equipment. Due to the

urgency and invasiveness of some interventions, the Cath Lab is inherently a high-risk area,

especially within a cardiac specialty hospital.

Key Functions

The Cath Lab performs a variety of crucial functions, including:

« Conducting coronary angiography and angioplasty.
o Performing electrophysiology studies and ablation.

e Implanting various cardiac devices such as pacemakers and ICDs (Implantable

Cardioverter-Defibrillators).

« Providing emergency interventions for myocardial infarctions (heart attacks).

o Utilizing fluoroscopy (X-ray-based imaging) during procedures.

e Ensuring seamless coordination with the ICU, OT, and emergency departments for

comprehensive patient care.

Identified Risks (Based on Observations & Audits)

S. Risk
No Identified Risk | Likelihood Severity | geore | Risk Level
Overexposed to radiation to )

1 staff 3 4 12 High
Equipment calibration

2 errors 2 4 8 Moderate
Emergency preparation o

3 during procedure 3 5 15 Critical

Cross-contamination due to
4 improper handling 2 5 10 Moderate
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Severity/Likelihood 1 2 3 4 5
1 0 0 0 0 0
2 0 0 0 1 1
3 0 0 0 1 1
4 0 0 0 0 0
5 0 0 0 0 0

Total Risks Identified in Cath Lab: 4 High and Critical Risk

Observations:
Our assessment revealed pressing concerns within the Cath Lab:

o Emergency unpreparedness during an invasive procedure emerged as a critical risk (score:
15). This highlights the severe consequences if the team isn't ready for sudden
complications during high-stakes interventions.

o Radiation exposure and improper handling were identified as high to moderate risks. This
affects both the long-term health of patients undergoing multiple procedures and the well-

being of the dedicated staff who spend hours in this environment.

Current Controls in Place
The Cath Lab currently employs several safety measures:

o Staff consistently use lead aprons, thyroid shields, and radiation badges to
monitor and minimize exposure.

o Daily calibration logs for equipment are meticulously maintained by the
biomedical engineering team.

o Emergency resuscitation carts are readily available and regularly checked within
the lab.

e SOPs are in place for the sterilization and careful handling of sensitive items like

catheters and guidewires.
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The team comprises trained Cath Lab nurses and cardiologists who are certified
in ACLS/BLS (Advanced Cardiac Life Support/Basic Life Support).
There's established coordination with the ICU and emergency response teams for

swift patient transfers or escalation of care.

Gaps Identified

Despite these controls, some critical gaps were observed:

Emergency drills are infrequent. This means the team might not be fully
practiced in responding to rare but life-threatening complications.

High patient load occasionally compromises turnover time sterilization. In busy
periods, the pressure to prepare the lab quickly might inadvertently create

shortcuts in crucial sterilization processes.

Recommendations

To bolster safety and efficiency in the Cath Lab, we propose the following:

Ensure mandatory enforcement of personal protective equipment (PPE)
compliance, with a particular focus on consistent use of radiation badges and
shielding, and regular checks for integrity.

Implement digital monitoring for calibration schedules, with automated alerts
sent to both clinical and biomedical teams, preventing critical equipment from
being used when due for calibration.

Conduct monthly emergency preparedness drills involving all Cath Lab
personnel. These drills should simulate various acute complications to ensure a
rapid and coordinated response.

Designate a specific infection control officer within the Cath Lab to oversee all
handling and sterilization protocols, ensuring adherence to the highest standards.
Develop a Cath Lab-specific safety checklist that must be completed both pre-
and post-procedure, covering everything from patient verification to equipment
checks and sterilization confirmation.

Invest in UV disinfection or rapid turnover sterilizers to reduce the risk of cross-
contamination, especially during periods of high workload, ensuring instruments

are always sterile and ready.

4.3 Operation Theatre (OT)
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Overview

The Operation Theatre (OT) in a cardiac hospital is a meticulously controlled, sterile
environment where critical open-heart and other complex interventional surgeries are
conducted. It stands as one of the most sensitive areas in the entire hospital, largely
because of the absolute precision demanded by surgical procedures, the stringent
infection control measures, and the essential need for seamless coordination across
various departments. Any error or lapse within the OT can unfortunately lead to life-
threatening complications, making meticulous risk identification and proactive

mitigation absolutely vital for every patient's safety.
Key Functions
The OT team handles a range of incredibly important tasks, including:

e Performing both elective and emergency cardiac surgeries, such as bypass
procedures and valve replacements.

o Always ensuring strict sterility and asepsis to prevent infections.

e Managing surgical instrument sterilization and maintaining accurate inventory.

o Overseeing patient positioning, anaesthesia administration, and continuous
intraoperative monitoring.

o Facilitating smooth coordination with the ICU for post-operative patient transfer.

o Implementing the globally recognized WHO Surgical Safety Checklist for every

procedure.
Identified Risks (Based on Observations & Audits)
- Identified Risk Likelihood | Severity | NISK | Risk Level
No Score
1 chomplete surgical 5 5 10 Moderate
instrument count
2 Wrong site surgery 1 5 5 Low
3 Sterilization failure 2 4 8 Moderate
4 Surgical tool contamination 2 5 10 Moderate
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Severity/Likelihood

o (B W (N |
O | Ol loo|O0|O| KL
oO|loOo|O| O O
oO|loOo|O| O] O
oO|oOo|O| | O
oO| o | Ol N| P~

Total Risks Identified in OT: 4

Noteworthy Observations:

Our assessment ofthe OT revealed several key areas of concern:

Surgical instrument count errors and contamination risks emerged as dominant
issues. While not always leading to immediate harm, these frequent occurrences
increase the potential for serious complications.

Interestingly, while no single critical risk was found, several moderate risks were
identified. These, if not consistently addressed, pose a cumulative threat to
patient safety over time.

Wrong-site surgery, though thankfully rare, carries an extremely high severity of
impact. Its classification as a low risk in our assessment is solely due to its very
low frequency of occurrence. This highlights that even rare events with

catastrophic potential demand attention.

Current Controls in Place

The OT currently employs various controls to maintain safety:

The unit rigorously uses the WHO Surgical Safety Checklist, which includes
mandatory "Time Out" and "Sign Out" procedures before and after surgery.
Manual instrument count protocols are performed by scrub nurses before and
after each procedure.

Autoclave cycles and sterility indicators are used for all instruments to ensure
proper sterilization.

Pre-surgery huddles and check-ins are conducted to confirm patient identity, the
surgical site, and the procedure.

Staff receive ongoing training in surgical aseptic techniques.
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Gaps Identified

Despite these important controls, we identified specific gaps that could compromise safety:

e Manual instrument counting was found to be prone to human error, especially during
high-pressure emergencies or lengthy procedures.

 Sterility indicators were sometimes omitted or improperly logged during periods of high
surgical turnover, raising concerns about consistent verification of instrument sterility.

o Discrepancies in surgical marking and verification were noted in rare, high- pressure
cases, highlighting a potential vulnerability.

e Thereisa lack of automated inventory tracking for surgical tools, making accurate real-
time management challenging.

e There is no dedicated post-procedure sterilization audit in place, meaning a crucial final
check on instrument readiness is missing.

Recommendations
To further enhance safety and efficiency in the OT, we recommend the following:

e Implement RFID/barcode-based instrument tracking systems to automate counts,
reducing human error and improving inventory management.

e Conduct periodic simulation-based drills specifically for wrong-site surgery
prevention, ensuring the team is well-rehearsed in verification protocols.

o Digitally log and verify autoclave cycle parameters and sterility checks, moving away
from manual methods to ensure consistent and verifiable sterilization.

o Establish a peer-audit system where OT staff regularly cross-check each other's
adherence to sterility protocols, fostering a culture of shared responsibility.

e Include instrument tray photographic checklists for high-risk surgeries, providing a
visual guide for ensuring all necessary instruments are present and accounted for.

e Reinforce mandatory WHO checklist compliance audits through robust oversight from

quality and nursing leadership, ensuring consistent application of this vital safety tool.

4.4 Emergency Department / Day Care

Overview
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The Emergency Department (ED), also referred to as the Day Care Unit in this hospital,

serves as the absolute frontline of healthcare service delivery. It's where immediate

medical attention is provided to patients in critical or urgent conditions. Operating 24/7,

the ED is responsible for stabilizing patients before they are moved to the ICU, OT, or

Cath Lab for further specialized care. Due to its unpredictable, often chaotic, and

perpetually high-pressure nature, the ED is particularly susceptible to systemic and

communication-related risks, especially during peak hours or in the unfortunate event of

a mass casualty scenario.

Key Functions

The ED/Day Care team performs a wide array of vital functions, including:

e Triage and categorization of incoming patients based on the urgency of their

clinical condition.

« Stabilization and initial management of both cardiac and trauma emergencies.

o Coordination with the ICU, OT, and Cath Lab for urgent admissions and

transfers.

o Administering first-line medications and performing initial diagnostic tests.

e Meticulously maintaining emergency drugs, crash carts, and thorough patient

documentation.

o Following strict transfer protocols for both indoor admissions and external

referrals.

Identified Risks (Based on Observations & Audits)

v Identified Risk Likelihood | Severity | R | Risk Level
No Score
1 | Delay intriage and treatment 2 4 8 Moderate
5 Miscommunication u_nder 5 4 3 Moderate
high-pressure situations
3 Incomplete documentation 2 3 6 Moderate
4 Limited staffing during high- 5 4 3 Moderate

demand periods
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Total Risks Identified in Emergency Department: 4

Noteworthy Observations:

Our assessment of the ED/Day Care unit revealed some consistent patterns:

All identified risks fell into the moderate zone, indicating that while there
weren't immediate, high-impact critical incidents, there are consistent
operational concerns that could build up if ignored.

Triage delays and miscommunication were particularly prominent risks,
especially during peak patient loads and crucial patient handovers. This suggests
a potential bottleneck in patient flow and information exchange.

Staffing issues emerged as a recurring problem, often surfacing during holidays,
night shifts, and sudden surges in patient inflow, indicating a strain on resources

during these periods.

Current Controls in Place

The ED/Day Care unit currently employs several controls to manage its high-pressure

environment:

Actriage coding system (red, yellow, green) is used to prioritize incoming
patients based on their clinical urgency.

Standardized handover formats (SBAR) are utilized to ensure clarity and
completeness during communication between staff.

Emergency drugs and resuscitation trolleys are always available and regularly
checked.

Staffreceive regular training in basic and advanced life support (BLS/ACLS).

Night and weekend duty rosters are pre-scheduled to ensure staff coverage.
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Gaps ldentified

Despite these important controls, we pinpointed several areas needing improvement:

« Handover protocols are sometimes skipped or abbreviated, particularly during
high-pressure cases, increasing the risk of miscommunication.

o Documentation inconsistencies were noted, often due to hurried notetaking or
staff needing to handle multiple tasks simultaneously.

e There's an over-reliance on junior staff during night shifts, which could impact
the handling of complex or critical cases without adequate senior supervision.

e Limited cross-training of staff was observed, meaning the department lacks

flexibility to efficiently handle surge situations or unexpected staff shortages.

Recommendations

To enhance safety and efficiency in the ED/Day Care unit, we propose the following:

o Deploy electronic triage dashboards that actively track waiting times and triage

priority, providing real-time visibility into patient flow and potential bottlenecks.

e Mandate structured SBAR communication for every patient handoff and conduct

surprise audits to ensure consistent adherence, thereby improving information

exchange.

« Introduce real-time documentation tools, such as voice-to-text systems or mobile

EMR access, to streamline notetaking and reduce inconsistencies.

e Ensure dynamic staffing models, including float pools and on-call backup during

peak hours and holidays, to effectively manage fluctuating patient loads.

e Develop a "Rapid Response Team" within the ED specifically for surge
situations or code blue activations, ensuring an immediate and coordinated
response to critical events.

e Conduct role-based simulations and drills regularly to enhance staff
preparedness and improve reaction time under stress, simulating various

emergency scenarios.
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4.1 Pharmacy Overview:

The hospital pharmacy plays a crucial role in ensuring the safe, accurate, and timely

delivery of medication to everyone—inpatients, outpatients, and all clinical

departments. It’s a high-responsibility support unit that meticulously manages drug

procurement, inventory, dispensing, storage, and ensuring full regulatory compliance. In a

cardiac specialty hospital, where the use of critical, high-alert medications is a daily

occurrence, even minor errors can unfortunately lead to significant patient harm.

Because of this, pharmacy operations must be tightly controlled, strictly protocol- driven,

and frequently audited to maintain the highest standards of safety.

Key Functions

The pharmacy team is responsible for a wide range of essential functions:

e Procurement and inventory management of all essential medications, ensuring stock

is always available and fresh.

o Dispensing of drugs to various hospital areas like wards, ICUs, OTs, and

directly to individual patients.

e Maintaining temperature-controlled storage for cold-chain medications, which are

vital for maintaining their efficacy.

o Expertly handling high-risk and look-alike/sound-alike (LASA) medications to

prevent errors.

e Performing meticulous expiry checks and comprehensive documentation for all drugs.

e Ensuring full compliance with NABH pharmacy and drug safety standards to meet

accreditation requirements.

medication storage

o Identified Risk Likelihood | Severity SF(":S; Risk Level
1| Wrong medication dispensed 2 5 10 | Moderate
2| Expired medicine stock 2 3 6| Moderate
3| Improper storage temperature 2 4 8| Moderate
4 Unauthorized access to 1 5 5| Low
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Total Risks Identified in Pharmacy: 4
Noteworthy Observations:
Our deep dive into the pharmacy revealed some distinct patterns of risk:

e The most prevalent concerns revolved around dispensing errors and storage
issues, especially concerning LASA medications (drugs that look or sound
similar) and the vital cold chain maintenance for temperature-sensitive drugs.
These frequent, albeit often minor, deviations pose a constant underlying threat
to patient safety.

o While thankfully rare, potential issues like unauthorized access to medications
and the presence of expired stock could lead to severe safety implications if not
rigorously monitored. The infrequency of these events makes them less

immediately visible but no less dangerous.

Current Controls in Place

The pharmacy has several important controls already active to manage these risks:

There's a system for segregating and clearly labelling LASA medications to reduce

confusion.

o Daily temperature logging is performed for all cold storage units to ensure

proper conditions.

« Physical audits of expiry dates are conducted, along with adherence to FIFO

(First-In, First-Out) principles for stock rotation.
e Access to the pharmacy is generally restricted to authorized personnel only.

o Standard Operating Procedures (SOPs) are in place for drug dispensing and for
reporting any errors that occur.
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Gaps Identified
Despite these existing measures, we identified several gaps that present ongoing risks:

o Manual temperature logs were found to be vulnerable to human error, such as
missed entries or even potential tampering, which compromises the integrity of
cold chain monitoring.

o LASAdrugs are not physically separated in all cases; some were observed on
general inventory shelves, increasing the risk of mix-ups.

e Authorization logs for access are not always strictly monitored, and while some
units have biometric entry, it's not hospital-wide, creating potential security
vulnerabilities.

e Occasional delays were noted in the return or disposal of expired or near-expiry
stock, leading to a risk of these medications inadvertently reaching patients.

e There's incomplete documentation of dispensing errors, particularly for near
misses, meaning valuable learning opportunities to prevent future mistakes are

being lost.

Recommendations

To significantly enhance pharmacy safety and efficiency, we recommend the following:

o Implement digital temperature monitoring systems with automated alert capabilities for
all cold-chain drugs. This ensures real-time oversight and immediate notification if
conditions deviate.

o Utilize color-coded bins or drawers specifically for LASA drugs, combined with
prominent visual warnings and dedicated physical separation to minimize dispensing
errors.

e Transition to biometric access control for all pharmacy zones, ensuring that only
authenticated personnel can enter, thereby significantly enhancing security.

« Maintain a centralized digital dashboard for tracking expiry dates that can automatically
flag near-expiry stock for proactive removal, ensuring only potent medications are
dispensed.

e Conduct regular, targeted LASA risk assessments and provide continuous, specialized

staff training on high-alert medications to keep knowledge and vigilance sharp.
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Introduce a comprehensive near-miss reporting systemand actively incentivize non-punitive
self-reporting among staff. This fosters a stronger safety culture where learning from

almost-errors is valued and encouraged.

4.1Cafeteria Overview:

The cafeteria, while seemingly a non-clinical area, actually plays an incredibly crucial role
in upholding the overall health, hygiene, and patient satisfaction standards of the entire
hospital. In a cardiac hospital, it doesn't just serve staff and visitors; it also provides meals to
patients who often have very specific and special dietary needs. This makes its operation
absolutely integral to patient recovery and their overall well-being. If risks in this department
aren't properly addressed, they can unfortunately lead to serious issues like foodborne
ilinesses, unexpected allergen exposures, and even hospital-acquired infections—all of which
are especially harmful to a vulnerable cardiac patient population.

Key Functions

The cafeteria team is responsible for a variety of essential functions:
Preparation and delivery of meals to inpatients, staff, and visitors, tailored to diverse

needs.

Meticulous management of food safety and hygiene protocols throughout the entire
food handling process.

Careful handling and clear labelling ofallergens and accommodating special dietary
requirements for patients.

Thorough inventory and storage management of raw materials and perishable
ingredients.

Coordinating efficient waste management and pest control to maintain a clean
environment.

Ensuring full compliance with FSSAI (Food Safety and Standards Authority of India)

and hospital dietary standards.
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S. Risk

Identified Risk | Likelihood | Severity Risk Level
No Score
Food )
1 o 3 4 12 | High
contamination
Allergen
2 1 5 5| Low

mismanagement

Poor hygiene

3| by food 2 4 8| Moderate
handlers
4| Pest infestation 1 4 4| Low

Severity/Likelihood
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Total Risks Identified in Cafeteria: 4

Noteworthy Observations:

Our assessment of the cafeteria identified several critical areas of concern:

e Food contamination emerged as the most significant risk, given its direct and potentially
severe impact on immunocompromised or already vulnerable cardiac patients.

e Hygiene lapses by food handlers and poor allergen tracking were significant concerns,
as these could directly lead to hospital-acquired conditions or dangerous allergic
reactions in patients.

e While pest risks were low in frequency, they remain a constant, latent threat that could

escalate quickly if ignored.
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Current Controls in Place

e Food service personnel are required to use hair caps, gloves, and aprons.

e Daily kitchen cleaning schedules are followed, along with proper waste segregation.
e Periodic pest control services are engaged from external vendors.

e Allergen information is displayed, and meals for special diets are clearly labelled.

e Food handlers receive training in FSSAI hygiene standards.

Gaps Identified

Despite these existing controls, we pinpointed several gaps that still pose risks:

Inconsistent hand hygiene practices were observed, particularly during peak meal
preparation hours, increasing the risk of cross-contamination.

There are notable cross-contact risks in shared kitchen areas when preparing allergen-

free or special dietary meals, making it challenging to completely prevent cross-
contamination.

Pest monitoring logs are maintained manually and inconsistently, making it difficult

to effectively track and respond to pest activity.

There is a lack of systematic temperature monitoring for cooked and stored food, which is
crucial for preventing bacterial growth.

Occasional shortages of protective gear or their improper usage by staff were observed,

compromising overall hygiene standards.

Recommendations

To significantly strengthen food safety and hygiene within the cafeteria, we recommend the

following:

Introduce real-time hygiene audits using electronic checklists and conduct frequent,
unannounced surprise inspections to ensure consistent adherence to hygiene protocols.
Allocate separate preparation areas and dedicated utensils specifically for allergen-free or
special dietary items, completely eliminating cross-contact risks.

Install automated temperature monitoring systems with alerts for all food storage and service
areas, ensuring food is kept at safe temperatures at all times.

Maintain digital pest control logs that are integrated with the hospital’s quality reporting
systems, allowing for proactive monitoring and rapid response to any pest issues.

Conduct monthly food handler training refreshers to reinforce best practices and ensure all
staff maintain up-to-date compliance certificates in food hygiene.
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Chapter 5: Comparative Analysis and Discussion

5.1 Summary of Department-Wise Risk Scores

The study evaluated six departments—ICU, OT, Cath Lab, Emergency Department,

Pharmacy, and Cafeteria—using a standardized risk matrix methodology. Risks were rated

based on likelihood and severity, with scores falling into four categories: low (1- 5), moderate
(6-10), high (11-14), and critical (15-25).

Risk Summary Table

Total ) -
Department ) Low Moderate | High Critical
Risks
ICU 4 0 2 1
Cath Lab 4 0 2 1
oT 4 1 3 0
Emergenc
hed 4 0 4 0
Dept
Pharmacy 4 1 3 0
Cafeteria 4 2 1 1
Total 24 4 15 3
Key Findings:

Our study dug deep into the risks across the hospital, and here's what truly stood out:

e Asignificant chunk of the risks we identified—62.5% of all risks, which translates to
15 out of 24 total risks—fell into the moderate category. This means that while they
might not immediately shut down operations, they represent consistent, everyday
concerns that need careful attention to prevent them from escalating.

e The ICU and Cath Lab were the only departments where we observed critical risks.
This clearly highlights their inherent vulnerability due to the complex, high-stakes
procedures and the fragile condition of the patients they serve. These are the areas where

the smallest oversight could have the most devastating consequences.
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o Interestingly, the Cafeteria and Pharmacy tended to have more low-risk incidents.
These were often procedural in nature, like minor documentation hiccups or storage
issues. However, even these seemingly small risks are incredibly important, especially
when considering the broader context of infection control and patient well-being across
the hospital. They might be low impact individually, but their cumulative effect can be

significant.
5.2 Most Common and High-Priority Risks across the Hospital
Recurring Risk Themes:
When we looked across all departments, certain themes kept popping up, pointing to
systemic challenges:

Recurring Risk Themes:

e Equipment malfunction and calibration issues: This was a consistent concern,
particularly in the ICU and Cath Lab, where advanced medical devices are in

constant, critical use.

« Infection control breaches: We found this to be a recurring problem across the ICU,
OT, and surprisingly, even the cafeteria, underscoring the universal challenge of

maintaining strict hygiene.

e Human errors like wrong medication or documentation gaps: These were
prominent in the Pharmacy and Emergency Department, highlighting the

pressures on staff in fast-paced environments.

e Communication breakdowns under pressure: This was a significant issue in the

Emergency Department, where rapid decisions and clear handovers are paramount.

Top 5 High/Critical Risks Identified:

These are the risks that demand our most urgent attention due to their potential severity and/or
likelihood:
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1. Infection due to a breach in aseptic technique — ICU (Score: 16 — Critical): This is our
top concern. A lapse in sterile practices in the ICU can directly lead to life- threatening
infections for vulnerable patients.

2. Emergency preparedness failure during Cath Lab procedure (Score: 15 — Critical): The
inability to respond effectively during an unforeseen complication in the Cath Lab carries
immense potential for patient harm.

3. Food contamination in Cafeteria (Score: 12 — High): While a non-clinical area,
contaminated food can directly cause serious illness, especially among
immunocompromised patients.

4. Radiation overexposure in Cath Lab (Score: 12 — High): This affects both patients
and staff, posing long-term health risks if not meticulously managed.

5. Medication administration error — ICU (Score: 12 — High): Administering the wrong
medication or incorrect dosage in the ICU can have immediate and severe consequences

for critically ill patients.

These top risks are clear calls for action. They demand immediate attention and call for
interventions like a complete overhaul of certain systems, stricter adherence to Standard
Operating Procedures (SOPs), and more frequent and rigorous safety audits. We need to move

swiftly to address these critical areas to significantly bolster patient safety.

These risks demand immediate mitigation through system redesign, stricter SOP

compliance, and safety audits.

5.3 Heat Map Interpretation

1. Highest concentration of risks: We saw the densest clusters in the zone marked by
Likelihood 2, Severity 4 & 5. This means many of our risks fall into the moderate
category. They're not super rare, and if they do occur, they could be quite serious. Think
of them as persistent, nagging issues that, if ignored, could really cause problems down
the line.

2. Sparsely populated zones: Thankfully, areas representing high severity with high
likelihood (Severity 5 x Likelihood 4 or 5) were much less crowded. This suggests that
while catastrophic risks are less frequent, their potential for immense harm means we

absolutely must maintain strict controls over them.
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Interpretation:

e Most of the risks we identified are in the moderate category, but they tend to be clustered
together. This pattern indicates that while individually they might not seem like immediate
disasters, their combined effect could accumulate into major adverse events if we don't
actively address them. It's like many small leaks that could eventually sink the ship.

e The critical risks, though fewer in number, are intensely linked to specific procedures and
carry a high impact. These are mainly concentrated in the ICU and Cath Lab—precisely
the areas where patients are most vulnerable and least able to bounce back from errors.

These are the "no-fail" zones that require our utmost vigilance and robust interventions.

5.4 Correlation between Departments

How Departments Are Connected: Uncovering Overlaps and Dependencies Our study
revealed that many risks aren't isolated; they often show how different departments rely on
each other. A problem in one area can easily ripple into another, especially in a complex

environment like a cardiac hospital.

Key Departmental Correlations

Here's how we saw departments interlink through shared risks:

OT-ICU Correlation

o Boththe Operation Theatre (OT) and the Intensive Care Unit (ICU) absolutely need
sterile conditions, frequently use invasive medical devices, and care for patients who are
at very high risk.

e Aslip-up in the OT—say, a contaminated surgical tool or an inaccurate instrument
count—can directly impact a patient's care in the ICU after surgery and even increase
their risk of infection. It's a clear chain reaction.

Cath Lab—Pharmacy

e Procedures in the Cath Lab depend heavily on the immediate and accurate supply of
medications, such as anticoagulants and contrast agents.

o Ifthe Pharmacy makes an error, perhaps dispensing the wrong dosage or type of drug,
it could lead to serious complications right there during the Cath Lab procedure.
Emergency-ICU

o The way patients are stabilized in the Emergency Department directly affects their admission ar
subsequent care in the ICU.
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e Any miscommunication or incomplete documentation during triage in the ED can delay
or even misguide critical interventions needed at the ICU level, potentially impacting
patient outcomes.

Cafeteria—All Departments

o Even though the cafeteria isn't a clinical area, poor food handling practices can have
widespread consequences, directly impacting patient recovery and the health of staff
across the entire hospital. A foodborne illness outbreak, for instance, wouldn't just affect

patients but could also sideline essential staff.

5.5 Benchmarking with NABH/JCI Risk Priorities

This study aligns well with accreditation-driven quality and safety priorities:

Standard Relevant Study Findings
NABH — Infection Control ICU and OT risks related to aseptic technique,
(CH.5) Cafeteria hygiene gaps

NABH — Medication

Pharmacy dispensing errors, cold storage compliance
Management

Pest control and food safety in Cafeteria, equipment

NABH - Facility Management )
checks in Cath Lab

JCI — International Patient Identification, communication, infection control, and

Safety Goals (IPSG) medication accuracy highlighted across departments

JCI — Quality Improvement Heat maps and risk matrices serve as evidence of

and Patient Safety (QPS) proactive risk identification

This shows that a department-specific risk approach directly contributes to audit

preparedness and long-term accreditation goals.

5.6 Discussion Supported by Literature Review
Here’s how our findings strongly resonate with the existing literature:
Across all units, clearly signals that continuous quality surveillance is essential. We cannot afford
to be complacent These insights form the bedrock for our next steps. The knowledge we've gained
here will be the foundation for the next chapter, where we will present our final conclusions and
deliver detailed, actionable recommendations specifically tailored for each department, aiming to

build an even safer and more reliable healthcare environment for everyone.
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ICU and Cath Lab as High-Risk Zones: Our identification of the ICU and Cath Lab
as areas with critical risks, particularly concerning infections and reliance on complex
equipment, is entirely consistent with the World Health Organization (WHO)
reports from 2021. The WHO has repeatedly highlighted these units as inherently
vulnerable due to the nature of care and the fragility of the patients within them.
Pharmacy Errors: A Familiar Challenge: We found that LASA (look-alike, sound-
alike) errors in the pharmacy and issues with maintaining proper temperature for
cold-chain medications are frequent occurrences. This aligns perfectly with studies
conducted in tertiary care settings, such as that by Gupta et al. in 2019, which similarly
pointed to these as common pitfalls in medication management.

Emergency Department Communication and Delays: Our observations of
communication failures and triage delays in the Emergency Department are widely
documented problems, as highlighted by pivotal reports like the Institute of Medicine’s
(now National Academy of Medicine) **Crossing the Quality Chasm™ in 2007. These
challenges are a known reality in fast-paced, high- pressure ED environments globally.
Non-Clinical Areas and Patient Safety: Even our findings from the cafeteria, a non-
clinical area, underscore that poor food handling poses significant risks, especially for
immunocompromised or cardiac patients. This is strongly supported by guidelines and
studies from bodies like the Food Safety and Standards Authority of India (FSSAI)
in 2020, which emphasize that all hospital services, not just clinical ones, play a role in

patient safety.

This strong alignment with established literature really reinforces the urgent need for

hospital-wide, department-sensitive risk management systems. These systems should

be seamlessly integrated with modern digital tools like Electronic Medical Records

(EMRs), interactive dashboards, and automated alert systems to create atruly proactive and

resilient safety culture.

Conclusion of Chapter

This detailed, department-wise risk profiling has given us a truly comprehensive and realistic

snapshot of our hospital’s safety landscape. While it’s good news that no single department

showed dangerously high levels of overall, aggregated risk, the presence of critical hotspots

in the ICU and Cath Lab, combined with consistent moderate risks
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Chapter 6: Accreditation and Regulatory Alignment
6.1 Introduction

In healthcare, accreditation isn't just a badge; it's a fundamental commitment to excellence in
quality, patient safety, and ongoing improvement within an organization. Think of it as a gold
standard that hospitals strive for.

In India, the National Accreditation Board for Hospitals and Healthcare Providers (NABH)
sets these rigorous benchmarks. On a global scale, the Joint Commission International (JCI)
fulfills a similar role, offering comprehensive standards that guide hospitals in developing

systems that are not only safer but also more efficient.

This chapter will delve into how the risk assessment findings we've gathered from various
departments within our hospital directly connect with specific chapters of the NABH standards.
We'll also examine their alignment with JCI's crucial International Patient Safety Goals
(IPSGs).

The reason for this detailed alignment is twofold and incredibly important:

Firstly, it helps us ensure that all our efforts to reduce risk are deeply integrated into the
hospital’s overall quality framework. This isn't about separate initiatives; it's about making

risk mitigation an inseparable part of how we deliver high-quality care every single day.

Secondly, this alignment is vital to support our preparedness for future accreditation
inspections. By having documented proactive safety practices that clearly map to NABH and
JCI standards, we can demonstrate our commitment to safety and quality, making the inspection

process smoother and more successful.

6.2 ICU Infection Risks and NABH Chapter 5: Hospital Infection Control (HIC)

Okay, let's break down how infections are handled in hospitals. NABH has a whole section,
Chapter 5, specifically dedicated to it. This chapter really focuses on keeping patients safe from

bugs, covering things like:

e Watching out for infections: How hospitals track and monitor for any outbreaks.
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« Isolation rules: Making sure contagious patients are kept separate to prevent spread.
e Super cleaning: The right way to disinfect everything.
o Sterile procedures: Ensuring everything is perfectly clean for surgeries or procedures.

o Staff training: Making sure everyone knows the best practices.

Now, when we looked closely at our ICU (Intensive Care Unit), we noticed something critical:
"infection due to a breach in aseptic technique™ popped up as a major concern, scoring high
on our risk assessment (a 16, to be exact!). This finding absolutely spotlights a key area that
directly aligns with what NABH's Chapter 5 is all about — it tells us precisely where we need to

double down on our infection control efforts to keep our most vulnerable patients safe.
Relevant NABH HIC Elements:

o HIC le: Standard precautions and aseptic techniques must be always practiced.
o HIC 2b: Hospital must monitor and report healthcare-associated infections (HAIS).
e HIC 4: Training in infection control must be provided to all clinical staff.

Study-Based Recommendations Matching NABH:

o Daily infection audits and aseptic practice monitoring
« Staff hand hygiene compliance audits
« Use of ventilator and catheter care bundles

e Random swab testing of high-touch surfaces in ICU

This alignment not only fulfils compliance requirements but significantly reduces the risk of
ventilator-associated pneumonia (VAP), bloodstream infections (CLABSI), and surgical site

infections (SSI) in post-operative cardiac patients.
6.3 Pharmacy Risks and NABH Chapter 4: Management of Medication (MOM)

The Pharmacy assessment revealed risks such as “wrong medication dispensed”, “improper
storage temperature”, and “unauthorized access to medication storage”. These directly align
with NABH Chapter 4, which governs procurement, storage, prescription, dispensing, and

monitoring of medication.
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Relevant NABH MOM Elements:

e MOM 1la: Only qualified pharmacists should manage the pharmacy.

e MOM 3: Drugs must be stored as per manufacturer specifications (e.g., temperature,
segregation).

e MOM 5: LASA (Look-Alike, Sound-Alike) drugs should be handled with heightened

precautions.

Study-Based Recommendations Matching NABH:

Introduction of digital temperature monitors and alert systems

Physical separation of LASA medications using color-coded bins

Use of biometric access for medication storage areas

Barcode scanning during dispensing

These actions also align with JCI’s IPSG 3, which emphasizes the safe use of medications,
particularly high-alert and LASA drugs. Ensuring rigorous medication safety protocols helps
reduce adverse drug events (ADESs), particularly in cardiac patients receiving anticoagulants,

vasodilators, and inotropes.
6.4 Cafeteria Hygiene and FSSAI/NABH Standards

Although cafeteria operations are non-clinical, food safety is a critical component of patient care,
especially for immunocompromised or post-surgical cardiac patients. The identified risks, such
as “food contamination” and “poor hygiene by food handlers”, are aligned with standards
issued by FSSAI (Food Safety and Standards Authority of India) and supported by NABH
Chapter 6: Facility Management and Safety (FMS).

Relevant FSSAI and NABH FMS Standards:

e FSSAI Schedule 4: Keeping food areas sparkling clean, making sure staff handle food
hygienically, keeping pests away, and generally maintaining a super sanitary environment.
e FMS 4a: The hospital must ensure food safety measures are in place and monitored

e FMS 6d: Maintenance of hygienic conditions in support services
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Study-Based Recommendations Matching Standards:

o Monthly hygiene audits using FSSAI formats
o Allergen-free cooking zones and distinct utensils
o Color-coded protective gear for cafeteria workers

o Pest control logs and food temperature monitoring

Maintaining compliance with FSSAI and NABH ensures not only regulatory adherence but

also contributes to overall hospital quality ratings and patient satisfaction scores.

6.5 JCI International Patient Safety Goals (IPSG) Alignment

Several findings in this risk assessment directly relate to JCI’s six IPSGs, demonstrating the

hospital’s potential readiness for global accreditation:

IPSG Related Departmental Risk
IPSG 1: Correct Patient ID Risk of wrong-site surgery in OT
IPSG 2: Effective Communication Miscommunication Triage in Emergency Department
IPSG 3: Medication Safety LASA drug dispensing in Pharmacy
IPSG 4: Infection Prevention Aseptic breach in ICU, Cafeteria hygiene
IPSG 5: Safe Alarms ICU and Cath Lab equipment alert failures
IPSG 6: Surgical Safety OT sterilization lapses and instrument count errors

Incorporating IPSG-based practices into daily workflow aligns institutional risk management

with internationally recognized safety standards.

6.6 Conclusion

This chapter really highlights a crucial point: the risks we found in departments like the 1CU,
Operating Theatre (OT), Pharmacy, Cafeteria, and Emergency aren't just isolated problems.
Instead, they're deeply tied to the fundamental standards set by major hospital accreditation bodies.
By directly linking our strategies for reducing these risks to the requirements of NABH and JCI,
the hospital isn't just checking off boxes. It's truly strengthening its promise to deliver top-notch care,

meet all necessary regulations, and, most importantly, ensure the safety of every single patient.

49




Chapter 7: Theoretical Frameworks of Risk Management in Healthcare
7.1 Introduction

Healthcare risk management is grounded in a combination of operational knowledge

and theoretical understanding. Frameworks and models help healthcare leaders identify,

interpret, and mitigate risks in a systematic way. They allow for the prediction of
failures, the assessment of underlying causes, and the design of resilient systems. This
chapter introduces and explains three widely accepted theoretical frameworks in
healthcare risk management and relates them to the findings of this study: the Swiss
Cheese Model, Donabedian’s Structure—Process—Outcome (SPO) Model, and the
High Reliability Organization (HRO) Framework.

7.2 The Swiss cheese Model

Origin and Concept

Developed by psychologist James Reason, the Swiss Cheese Model of system
accidents illustrates how errors occur when multiple layers of defence fail
simultaneously. Each “slice of cheese” represents a safety barrier, and each “hole” is a

latent failure or system vulnerability. An adverse event occurs when the holes in all

slices align, allowing the hazard to pass through all defences and reach the patient.

Application in the Hospital Context

e Inthe ICU, a lapse in aseptic technique (human error), absence of protocol

reinforcement (system failure), and poor supervision (latent condition) can align

to cause a healthcare-associated infection.

e In the Pharmacy, dispensing of a wrong drug (human error), similarity in drug

packaging (latent hazard), and poor segregation of LASA drugs (system failure)

can align and result in a medication error.
e The model underscores the need for multiple overlapping and independent

safety barriers, as no single control is fool proof.
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7.3 Donabedian’s Structure—Process—Outcome (SPO) Model

Origin and Concept

Formulated by Avedis Donabedian, this model categorizes healthcare quality and risk

into three interconnected domains:

o Structure: Physical and organizational infrastructure (e.g., equipment, layout,
policies)
e Process: Methods of care delivery (e.g., SOP adherence, communication)

e Outcome: Results of healthcare (e.g., patient morbidity, infection rates)

Application to Study Findings

e Inthe Operation Theatre, structure includes availability of autoclaves and
instrument trays, process includes pre- and post-surgical instrument counts, and
outcome refers to surgical complications or retained items.

e Inthe Cafeteria, structural elements include hygiene infrastructure and pest
control arrangements; processes include food preparation and allergen handling;
outcomes include foodborne illness or allergic reactions.

e This model supports comprehensive risk identification across not just what

happens, but why it happens, and how to fix it at each level.

7.4 High Reliability Organization (HRO) Framework

Origin and Concept

This idea started in incredibly demanding, high-stakes fields like nuclear power plants
and aviation, places where even a tiny mistake can have catastrophic consequences.
Because failure simply isn't an option in these environments, the principles were

developed to achieve consistent, virtually error-free operation.

Since then, the HRO concept has been smartly adapted for healthcare systems, which,
let's face it, are another domain where the stakes are incredibly high and mistakes can

be devastating. Essentially, HROs are organizations that manage to operate in complex,
high-risk situations for long periods without experiencing serious accidents or failures.

They're built to be incredibly robust and reliable.

There are five key principles that define an HRO:
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e Preoccupation with Failure: This isn't about being pessimistic; it's about being
incredibly vigilant. Even when things are going smoothly, HROs are always
looking for potential weaknesses, small errors, or near misses that could signal a
bigger problem down the road. They don't wait for a major incident to learn.

e Reluctance to Simplify: When something goes wrong, HROs resist the urge to
jump to the easiest explanation. Instead, they dig deeper, searching for the
underlying "root causes" rather than just addressing surface-level symptoms.

o Sensitivity to Operations: This is all about having a crystal-clear understanding
of what's happening on the "front line" — the real-time situation, the subtle cues,
and the dynamics of daily work. It's about maintaining strong situational
awareness.

o Commitment to Resilience: No system is perfect, and failures can happen.
HROs are built to quickly and effectively bounce back from unexpected events
or failures, minimizing harmand learning from the experience. They have plans
and capabilities to adapt on the fly.

o Deference to Expertise: In HROs, decisions are made by the person with the
most knowledge or relevant expertise for a given situation, regardless of their
position or rank. If a junior nurse has critical information about a patient’s

condition, their insight is prioritized.
How we see this applied in our study hospital:
We can see these HRO principles in action within our hospital.

o For instance, in the Emergency Department, where things are constantly
unpredictable and caseloads can spike without warning, there's a strong demand
for resilience (the ability to adapt quickly) and keen situational awareness
(knowing exactly what's always going on).

o Similarly, in the Cath Lab, where incredibly high-risk heart interventions are
performed, difference to expertise is vital. The person with the most immediate
knowledge of a complex patient situation or a critical procedure often needs to

make the call, regardless of their job title.

More broadly, the fact that we use checklists, simulations, audits, and continuous

training across various departments really demonstrates our commitment to these core
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HRO principles. These tools help us maintain vigilance, learn from every situation, and

build a safer, more reliable healthcare environment.

7.5 Incorporating the findings into the hospital's established risk management

system.

o Risks can be anticipated (Swiss Cheese Model)
e Risks can be understood and mapped to system elements (Donabedian’s SPO)

o Safetyculture can be built and sustained (HRO Framework)

These models also support compliance with accreditation standards and continuous
guality improvement programs, making them essential tools for healthcare

administrators and risk officers.
7.6 Conclusion

Theoretical frameworks are incredibly valuable because they don't just help us
understand why and how risks pop up; they also give us a sort of "master plan” for

building strong, reliable healthcare systems.

When we use these big-picture ideas alongside practical tools like risk matrices (which
help us weigh how likely and severe a risk is) and heat maps (which visually show us
where the big risks are), we get a truly layered and organized way to spot dangers,

figure out which ones matter most, and then deal with them.

Bringing these frameworks into how the hospital already manages its quality isn't just
about fixing individual problems. It can transform how we handle risks, turning isolated

reactions into a fundamental safety culture that runs through the entire institution.

51




Chapter 8: Conclusion and Recommendations
8.1 Key Findings

This study conducted a structured, department-wise risk assessment in a single-specialty
cardiac hospital using a 5x5 risk matrix and heat map framework. Data were collected
through observations, SOP audits, incident reports, and interviews across six critical

departments: ICU, Cath Lab, OT, Emergency Department, Pharmacy, and Cafeteria.
Major findings include:

o Outof 24 risks identified, 62.5% were rated moderate, with 3 high and 2
critical risks.

e The ICU and Cath Lab emerged as the most high-risk departments due to the
complexity of procedures and patient acuity.

e Common risk types included medication errors, infection control breaches,
equipment failure, communication breakdowns, and hygiene lapses.

e The heat map showed a clear concentration in Likelihood 2-3 x Severity 4-5,
indicating moderately frequent but potentially severe risks.

o Alldepartments had both systemic and procedural gaps despite having

standard operating protocols and quality systems in place.

8.2 Department-Wise Specific Recommendations

ICU

« Strengthen aseptic protocol adherence through surprise audits and swab tests.
e Introduce barcode-based medication verification to prevent errors.
o Install real-time alerts for equipment malfunction and IV medication titration.

e Conduct periodic infection control workshops with clinical simulations.

Cath Lab

« Enforce mandatory use of radiation monitoring and PPE.

o Digitize equipment calibration and maintenance alerts.

e Implement monthly emergency simulation drills during procedures.

e Introduce a Cath Lab safety checklist for pre-, intra-, and post-procedure

validation.
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Operation Theatre (OT)

o Adopt RFID-based surgical tool tracking systems.
« Digitally monitor autoclave cycles and sterilization parameters.
o Implement visual checklists for surgical tray preparation and counts.

o Increase frequency of sterilization audits with peer verification.
Emergency Department / Day Care

e Use electronic triage systems with wait-time tracking dashboards.

o Enforce structured communication tools like SBAR during shift transitions.

e Implement mobile or voice-based documentation tools to reduce time pressure
errors.

o Reassess staffing during peak times and holidays; maintain a float pool.

Pharmacy

e Automate cold-chain drug storage with temperature sensors and alarms.
e Use color-coded bins for LASA medications and place them in dedicated racks.
o Enforce biometric access control and electronic dispensing records.

« Create a non-punitive reporting system for near-miss medication events.

Cafeteria

e Conduct monthly hygiene audits and enforce digital log-keeping.
o Allocate allergen-free food prep areas with distinct utensils and tools.
e Introduce real-time pest control monitoring with smart tracking systems.

e Train food handlers regularly and document certification renewals.
8.3 Hospital-Wide Risk Mitigation Strategy

To ensure sustainability and system-level improvements, the hospital should implement

a comprehensive risk mitigation plan encompassing:
A. Governance and Leadership

o Establisha central Risk Management Committee with representatives fromall
departments.
e Conduct quarterly risk review meetings with departmental scorecards.
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B. Technology Integration

o Implement a hospital-wide incident reporting and heat mapping dashboard.

» Use EMR integration for checklists, SOPs, temperature logs, and equipment
status.

C. Training and Capacity Building

o Conduct mandatory quarterly training sessions on risk identification,

infection control, communication, and patient safety.

e Promote inter-departmental drills (e.g., mock codes, mass casualty scenarios).

D. Monitoring and Continuous Quality Improvement

e Introduce rolling audits and internal inspections for all six departments.

o Use key performance indicators (KPIs) tied to risk scores and outcomes.

8.4 Implications for Quality and Safety

This study reinforces the importance of proactive, department-specific risk
assessment in improving hospital safety and operational efficiency. By using risk

matrices and heat maps, hospitals can:

e Visualize high-risk zones and allocate resources accordingly.
e Track progress in risk mitigation through measurable indicators.
e Prepare for NABH and JCI audits with documented risk control strategies.

e Improve patient trust and clinical outcomes by minimizing preventable errors.

Furthermore, cultivating a culture of risk awareness ensures that safety becomes a

shared responsibility among all staff, not just quality officers or clinicians.

8.5 Suggestions for Future Studies

While this study offers actionable insights, it also reveals opportunities for future

research:

1. Expansion to Other Departments: Including engineering, radiology, laundry,

and housekeeping could give a hospital-wide risk view.
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Comparative Studies: We could gain so much by comparing different hospital
environments. Imagine pitting specialty hospitals against multi-specialty ones or
putting accredited facilities side-by-side with non-accredited settings. This
would really highlight how varying structures and standards impact risk.
Digital Risk Management Systems: The future of risk management is
increasingly digital. It would be incredibly valuable to evaluate the real-world
impact of Al-based tools or real-time dashboards on a hospital's risk scores. Do
these advanced technologies truly make a difference in identifying and
mitigating risks more effectively?

Patient and Family Involvement: Let's not forget the patient's perspective.
Future research could explore how patient-reported safety incidents and their
direct feedback mechanisms can contribute to our understanding and
management of risk. Their experiences are invaluable.

Longitudinal Studies: To truly understand how risk evolves, we need to look at
it over time. By monitoring the same departments repeatedly, we can assess how
their risk profiles change and, crucially, how effective our interventions are in

the long run.

By embracing this kind of forward-thinking and analytical approach to risk, this hospital

isn't just aiming to meet quality standards; it's positioning itself to surpass them,

ultimately ensuring an even safer environment for everyone involved — patients, staff,

and the wider community.
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Glossary of Key Terms

Term Definition
) The process of identifying, analyzing, and evaluating

Risk Assessment ] .

potential hazards in healthcare.

Failure Mode and Effects Analysis: A proactive tool
FMEA

used to detect process failures before they occur.
RCA Root Cause Analysis: A retrospective method used to

find underlying causes of adverse events.

Look-Alike, Sound-Alike medications prone to
LASA Drugs _ _ L

dispensing or administration errors.

High Reliability Organization: An organization that
HRO minimizes error despite operating in complex, high-risk

environments.

Situation, Background, Assessment, Recommendation:
ISBAR

A structured communication tool used during handoffs.

Standard Operating Procedure: A documented set of
SOP

instructions to ensure consistency and safety.

Central Line-Associated Bloodstream Infection: A
CLABSI _ _ _ _

serious healthcare-associated infection.

Ventilator-Associated Pneumonia: A lung infection
VAP

occurring in patients on mechanical ventilation.

Catheter-Associated Urinary Tract Infection: An
CAUTI _ o .

infection linked to the use of urinary catheters.

International Patient Safety Goals by JCI aimed at
IPSG

improving patient safety worldwide.

A visual representation of risk levels using color
Heat Map )

gradients.

) ) A scoring tool that evaluates risks by likelihood and

Risk Matrix ]

severity.

Key Performance Indicator: A measurable value that
KPI

reflects effectiveness in achieving goals.
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LIST OF ABRIVATIONS

Abbreviation Full Form
ICU Intensive Care Unit
oT Operation Theatre
ED Emergency Department
EMR Electronic Medical Record
National Accreditation Board for care Hospitals and
NABH .
Health Providers
JCI Joint Commission International
HIC Hospital Infection Control
MOM Management of Medication
FMS Facility Management and Safety
FSSAI Food Safety and Standards Authority of India
QMS Quality Management System
BLS Basic Life Support
ACLS Advanced Cardiac Life Support
PPE Personal Protective Equipment
SSI Surgical Site Infection

Annexures

Annexure 1: Sample Observation Checklist (ICU)

e Hand hygiene compliance: Yes/No

e IV-line insertion technique followed: Yes/No

e Medication labelling verified: Yes/No

« Ventilator disinfection protocol checked: Yes/No

e Equipment alert systems functioning: Yes/No

Annexure 2: Risk Score Matrix Template

0 0 0 1
1

0 0 0 1
2

0 0 0 1
3

0 0 0 0
4
5 0 0 0 0




Annexure 3: Excerpt from SOP — Medication Handling in ICU

o Double-check protocol for high-risk drugs
o Independent verification of dosage before administration

o Cold-chain storage logs must be maintained every shift

Annexure 4: Interview Questionnaire (Semi-Structured Format)

During our interviews, we aimed for a natural flow while making sure we covered key areas.

Here were some of the main questions we asked:

e What are the top 3 risks you perceive in your department? We wanted to

hear, straight from them, what worries them most in their daily work.

e« How do you handle near-miss events? We asked about those "almost"
situations — how they're noticed and what happens afterward.

e Are SOPs followed consistently? Why or why not? This helped us understand if the
written procedures were practical and actually being used, or if there were reasons
they weren't.

e What kind of support or training would help reduce risk in your area? We
wanted their direct ideas on what resources or learning opportunities would make

their work safer.
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Annexure 5: Staff Training Log Format

Name | Department | Training Topic | Date | Trainer Name | Signature

Annexure 6: Heat Map — Hospital-Wide Risk Visualization

5 0 0 0

IAnnexure 7: Graphs and Visuals Used

o Bar chart: Risk by department and severity
e Pie chart: Risk distribution by category

o Heat maps: One per department.
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