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ABSTRACT

INTRODUCTION:

Magnetic Resonance Imaging (MRI) is a vital diagnostic modality in modern medicine. MRI
scans are commonly used for diagnosis, but they still carry certain safety risks such as strong
magnetic fields, contrast agents, and patient discomfort or anxiety. Ensuring patient safety
and comfort is crucial for optimizing MRI procedures. Despite technological advances,
patient-related safety incidents can occur due to insufficient communication or poor
procedural awareness. This study aims to evaluate the effectiveness of pre-procedural
communication and preparedness from the patient’s perspective using a CAHO-validated
Patient-Reported Experience Measure (PREM) tool.

OBJECTIVES:
* Assess patient awareness about MRI procedures

» Evaluate the effectiveness of communication between healthcare providers and
patients.

* Ensure informed consent and understanding of safety precautions.
* Improve patient preparedness and comfort during the MRI process

* Enhance post-scan understanding and expectations.

METHODOLOGY

e The study was carried out over two months in the Radiology Department of EHCC
Hospital, Jaipur.

A total of 100 patients, aged 18 and above, who were undergoing MRI scans and gave their

consent, were included.

e Patients in emergencies, under sedation, or under the age of 9 were excluded.

e After the MRI procedure, each participant was asked to fill out a CAHO-approved
PREM questionnaire to share their experience.

e . Data was collected using a standardized and CAHO-recommended MRI safety
questionnaire, which includes 21 close-ended questions covering key domains like
informed consent, allergy screening, contrast safety, metal screening, privacy,

procedural awareness, and post-scan communication.



e Patients filled out the questionnaire post-procedure. Each response was recorded as
“Yes,” “No,” or “Not Applicable.” The data was analysed using descriptive statistics to
identify compliance trends and communication gaps.

e Graphs and charts were used to show patient satisfaction levels and pinpoint areas

needing attention.

RESULTS

The analysis revealed excellent compliance (100%) in several critical areas such as informed
consent, allergy history, removal of metallic items, and patient privacy. Patients were also well-
prepared regarding scan instructions and availability of reports. However, major gaps were
found in communication—only 20% of patients were informed about scan duration, and 70%
received complete pre-scan screening. Post-scan hygiene was notably poor with only 40%
observing handwashing protocols. While 85% of patients reported a comfortable experience,

improvements are needed in managing noise, temperature, and continuous communication.
CONCLUSION

This study highlights significant variations in communication practices in MRI safety
protocols. While certain areas such as consent, cost explanation, and basic procedural
information are well-addressed, others like contrast side effects, noise expectations, and
emotional preparedness are inadequately communicated. These gaps could impact patient

comfort, compliance, and overall safety.

The findings underscore the importance of implementing a structured patient education
checklist and enhancing staff training to ensure uniformity in MRI safety practices. Integrating
this feedback mechanism into routine MRI protocols can serve as a continuous quality

improvement tool to promote patient-centred care.

Keywords: MRI safety, patient feedback, CAHO PREM, communication, patient satisfaction
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CHAPTER 1:

INTRODUCTION



Medical imaging is a crucial component of the healthcare industry since it helps doctors
identify, treat, and prevent diseases. A diagnosis must always be supported by medical
imaging. An essential component of validating any diagnosis is medical imaging. Medical
imaging is a crucial component of validating any diagnosis, in addition to medical knowledge
and discernment, which forms the basis of health practitioners' diagnoses and conclusions.

Medical imaging MRIs and CT scans allow doctors to monitor the effectiveness of treatment
and make necessary modifications. Medical imaging produces rich data that allows patients
to obtain better, more comprehensive care. also assist with the problem's therapy and follow-
up care.

Medical imaging is the use of technology to see the human body to diagnose, monitor, and
treat medical problems. We are familiar with some of the several types of medical imaging
that are used. Various imaging techniques include magnetic resonance imaging (MRI),
computed tomography (CT), and positron emission tomography (PET).

1.1 Background of the Study

Magnetic Resonance Imaging (MRI) is a non-invasive diagnostic technique that has
revolutionized medical imaging. Utilizing strong magnetic fields and radio waves, MRI
provides detailed images of organs and tissues within the body. It is widely used in
diagnosing neurological, musculoskeletal, cardiovascular, and oncological conditions.
Despite its invaluable clinical utility, MRI procedures come with inherent risks and
challenges, particularly related to patient safety, informed consent, and communication.

MRI safety is multifaceted. Patients may have metallic implants, pacemakers, or undisclosed
allergies to contrast agents used during MRI scans. Furthermore, the strength of the magnetic
field can interact with medical devices and foreign objects, potentially endangering the
patient if proper screening and preparation are not conducted. Anxiety and discomfort during
the MRI scan, particularly due to claustrophobia and noise, also impact patient cooperation
and scan quality.

While technological safety measures have improved, patient-related factors remain a concern.
Inadequate communication, lack of proper counseling, and insufficient patient knowledge
regarding the procedure contribute significantly to safety lapses. These gaps can result in
delayed scans, procedural cancellations, or, in worst-case scenarios, harm to the patient.

Therefore, ensuring patient awareness, improving communication, and implementing
systematic feedback mechanisms is essential for optimizing MRI safety. It is within this
context that Patient-Reported Experience Measures (PREMs) become critical tools for
evaluating and improving healthcare delivery.



1.2 Rationale for the Study

The central idea behind this study is that patients are not just passive recipients of healthcare
services, they are active participants. Understanding their experience before, during, and after
a procedure such as MRI provides crucial insights into the strengths and weaknesses of
current clinical practices.

PREM tools, especially those validated by recognized quality institutions like the Consortium
of Accredited Healthcare Organizations (CAHO), are structured questionnaires designed to
gather feedback directly from patients regarding their experiences. These tools assess
communication quality, consent processes, clarity of instructions, and perceive safety and
comfort during medical procedures.

MRI procedures, particularly in outpatient settings, often suffer from communication gaps
between healthcare providers and patients. Patients may not be adequately informed about the
need for the scan, the associated costs, preparation steps, or potential side effects of contrast
agents. As a result, there is a significant need to gather patient feedback post-procedure to
evaluate these gaps and make systemic improvements.

By using a CAHO-validated PREM tool in this study, we aim to bring standardization,
reliability, and validity to the assessment process. The structured feedback will help radiology
departments improve patient communication, informed consent processes, and overall
procedural safety. This study, conducted at EHCC Hospital, Jaipur, is particularly relevant as
it aligns with quality improvement objectives and supports CAHO accreditation criteria.

1.3 Significance of the Study
This research holds significance on multiple levels:

For Patients: It empowers them by giving a voice to their experiences and concerns,
potentially enhancing their trust and engagement with the healthcare system.

For Healthcare Providers: It highlights specific areas where communication and patient
education may be lacking, allowing for targeted training and process refinement.

For Administrators and Policymakers: It offers evidence-based insights that can support
accreditation, policy updates, and continuous quality improvement initiatives.

For Clinical Practice: It promotes a culture of safety and patient-centered care by integrating
patient feedback into routine clinical audits.

Furthermore, in a developing healthcare system like India's, where resource optimization and
patient satisfaction are key challenges, leveraging PREM tools adds value to both operational
efficiency and care quality.



1.4 An overview of the radiology department

The Department of Radiology at EHCC Hospital provides a full range of radiological
services related to MRI, CT, Ultrasound, Fluoroscopy, Mammography, X-Rays and
intervention procedures. They have installed technologically advanced, state-of-the-art
medical equipment in our endeavor to provide the best diagnostic output with excellent
patient comfort. The department is also actively involved in pushing boundaries in the world
of radiology and imaging through various research activities.

Location: Ground floor

Equipment: X-Ray (portable as well as Steady), MRI (3.0 T), CT scanner, USG Machine (on
floor and steady)

Manpower: 5 Radiologists

5+5+7 Technicians (MRI+CT+X-Ray) 4 Patient Care Services Staff + 1 Radiology
coordinator

5 Ground Duty Assistants

Department leadership team:

MEDICAL DIRECTOR

Head of department

RADIOLOGIST 1 RADIOLOGIST 2 RADIOLOGIST 3 RADIO'LOGIST 4

Radiology
coordinator

Pcs staff

GDA Staff




1.5 PATIENT JOURNEY AT RADIOLOGY DEPARTMENT

Consent for MRI
Patients arrive to Registration counter scans are
radiology department for |:> for appointment |:> explained and
MRI confirmation signed by patient

g

Patient MRI scan Pre scan : Waiting area C:I Patient billing done for
<:| the MRI SCAN

done preparation

Delivery of patient :> Patient exit
report

1.6 PROCESS FLOW AND PACS

After receiving the MRI request from the clinician, the patient comes to the billing counter.
There, depending on the availability of the time slot and the urgency of the scan,
appointments are given, and patient data and scan requests are registered in the system.

The patient's clinical history & details are scanned; based on these and the consultant's advice
the radiologist decides the imaging protocols, and the MRI is conducted by the radiographer
in guidance of the radiologist and the same is explained to the patient.

The PACS system is used to store the images and is then interpretation is done by the
radiologist, after final review the final MRI Report of patient is generated and handed over.

Image Acquisition is managed by the Radiology Technician

Image Management-Review & Reporting done by Radiology Consultants

1.7 STANDARD OPERATING PROCEDURE OF MRI
Patient's Arrival with billing of a test

Front desk counter

1. Waiting time is intimated to the patient.

2. Appointment is given to the patient; an appointment entry is done on google sheet with all
the details of patient.

3. One copy of the bill and doctor's prescription is taken at the MRI front desk counter.

4. Then the file is given to the technician who is going to perform scan.



5. Patient's name is announced from MRI front desk counter when his/her number arrives.
6. After coming from CT/MRI room, file is handed to the patient.
7. Report and film collection TAT is intimated to the patient.

MRI Scan advised by the Doctor

U

Patient Registration & Scan request entry through HIMS

Scan scheduling & Queuing in QMS

A

Check-in of patient in RIS

A

Scan conducted in MRI Room

A

Check-out of patient in RIS

A

Modality & Images Acquisition in PACS

A

Images review & processing in MRI Console room

A

Films Provided to Patients

A

Reporting
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CHAPTER 3

METHODOLOGY



3.1 Research Question

How effectively do CAHO-validated PREM tools assess patient safety and communication
during MRI procedures?

This study investigates whether CAHO-validated PREM tools accurately capture patient
perceptions of safety and communication protocols during MRI procedures. The aim is to
identify strengths and areas needing improvement in hospital MRI practices, particularly within

the OPD environment.

o Sample Size: 100 patients

e Study Duration: 2 months (April-May)

e Study setting: Radiology Department, EHCC Hospital, Jaipur.
3.2 Study Design

This is a cross-sectional observational study conducted to evaluate the patient-reported
experience on MRI safety protocols and communication using a structured PREM

questionnaire.
3.3 Study Population
Patients who underwent MRI scans at the Department of Radiology, EHCC Hospital, Jaipur.

3.3.1 Inclusion Criteria

o Patients aged 18 years and above.
o Patients who gave informed consent to participate in the survey.

o Patients who underwent MRI scans at EHCC Hospital during the study period.

3.3.2 Exclusion Criteria

o Paediatric patients (under 18 years).

e Unconscious or cognitively impaired patients unable to understand or respond to the

questionnaire.

o Patients unwilling to participate.



3.3 Data Collection Tool
A CAHO-validated PREM questionnaire was used, focusing on five key domains:
1. Pre-scan briefing and safety instructions
2. Communication effectiveness
3. Informed consent
4. Comfort during the procedure

5. Post-scan hygiene and expectations

3.4 Data Collection Method

The data was collected using structured interviews conducted post-MRI scan in the patient

waiting area, under the supervision of trained staff to ensure clarity and completeness.









3.5 Data Analysis

Quantitative data was analysed using percentage compliance and absolute patient numbers
for each parameter.

e Compliance <40% was marked as a critical gap area.

e Visual tools like charts and graphs were used for representation.

3.6.1 Operational Definitions
o Patient Safety: Practices ensuring that MRI procedures do not cause harm to patients.

o PREM: Patient-Reported Experience Measures, a survey capturing patient feedback
about their experience.

o Compliance Rate: Percentage of patients reporting a satisfactory experience or
acknowledgment of a specific protocol.

e  MRI Protocol Adherence: Alignment of the hospital's practices with recommended
safety standards.



CHAPTER 4

RESULT



The following table presents compliance percentages and actual patient
counts (out of 100) across evaluated MRI safety parameters:

PRE SCAN EXPERIENCE

PARAMETERS COMPLIANCE Patients (n=100)
YES NO
NEED OF MRI 100 % 100 0
COST OF MRI 85% 85 15
TYPE OF MRI AND PART OF 100% 100 0
BODY INVOLVED
DURATION 20% 20 80
APPONTMENT TIME AND 100 % 100 0
DATE
CONSENT 100 % 100 0
VERIFICATION 100 % 100 0
HISTORY OF ALLERGIES 100 % 100 0
SIDE EFECTS 100 % 100 0
BLOOD TEST N/A N/A N/A
REMOVING METALLIC ITEMS 100 % 100 0
SCREENING 70% 70 30
SIGNAGES 100 % 100 0
CHANGING ROOM 100 % 100 0
PRIVACY 100% 100 0




POST SCAN EXPERIENCE

PARAMETERS COMPLIANCE Patients (n=100)
YES NO
HAND WASH 40% 40 60
HISTORY OF SURGERY 100% 100 0
LIE STILL 100% 100 0
CONSTRAINTS OF SPACE 90% 90 10
UNCOMFORTABLE 85% 85 15
LOUD NOISE 95% 95 5
REPORT 100% 100 0

Post-Scan Experience Parameters (n=100)

The analysis of post-MRI scan feedback from 100 patients reveals strong procedural
adherence in several key domains, but also highlights a few significant areas needing

attention:

1. Report Availability (100%)

All 100 patients confirmed receiving their MRI reports in a timely and organized
manner, indicating excellent efficiency and operational reliability in report generation
and distribution.

. History of Surgery Noted (100%)

All patients reported that their surgical history was assessed before or after the scan.
This reflects strong clinical vigilance and a robust documentation process, which is
essential for both diagnostic accuracy and safety.

. Instructions to Lie Still (100%)

Clear instructions to remain still were provided to all patients, demonstrating
consistent communication by radiology staff, which is critical for image quality and
avoiding re-scans.

. Loud Noise Expectations Explained (95%)

A significant 95% of patients (n=95) acknowledged being informed about the
expected MRI scanner noise. This high compliance indicates proactive patient
counselling, but the remaining 5% highlight a need for uniform information delivery.



5. Space Constraints Informed (90%)
Ninety patients were briefed about spatial restrictions in the MRI scanner, indicating a
high awareness level. However, 10% of patients reported not receiving this
information, which could lead to anxiety or discomfort—especially in claustrophobic
individuals. Improved pre-scan orientation or visual aids may help bridge this gap.

6. Patient Discomfort Addressed (85%)
While 85% of patients felt that their comfort was adequately managed, 15 individuals
expressed unaddressed discomfort during the scan. This reflects a moderate shortfall
in patient-centred care, suggesting that more attentive communication, temperature
control, and noise-cancellation strategies may improve comfort perception.

7. Hand Hygiene Post-Scan (40%)
This is the lowest scoring parameter, with only 40 patients reporting visible hand
hygiene practices post-procedure. This result is concerning, as it points to a serious
gap in infection control standards. Strengthening hygiene protocols, including visible
hand-washing stations, staff role modelling, and signage, is urgently needed to ensure
compliance with basic safety practices.

Interpretation of Pre-Scan Experience

The pre-scan experience evaluation of 100 MRI patients revealed a high level of
adherence to safety protocols and preparatory communication in most domains.
Notably, 100% compliance was recorded in key safety and communication
parameters such as explaining the need for MRI, type of scan and body part
involved, appointment time and date, informed consent, identity verification,
history of allergies, side effects, removal of metallic items, signage availability,
changing room access, and maintenance of patient privacy. This indicates a robust
alignment of the hospital’s operational practices with CAHO-recommended standards.

However, three critical areas demonstrated notable compliance gaps:

e Duration of Scan Explanation (20%): Only 20 out of 100 patients reported being
informed about the expected duration of their MRI procedure. This substantial
communication gap can lead to patient anxiety, unnecessary discomfort, or procedural
confusion. It highlights the need for standardized communication protocols regarding
scan timelines.

e Screening Process (70%): While most patients confirmed that safety screening was
conducted, 30% reported no or unclear screening. This indicates inconsistent
implementation of safety measures and necessitates staff retraining, audit
mechanisms, and standard operating procedures (SOPs) to ensure universal
compliance.

e Cost Disclosure (85%): Although relatively high, the 15% gap in explaining the MRI
cost indicates partial communication on financial aspects. This could affect patient
satisfaction and trust, especially in a private hospital setting. Strengthening financial
counselling and integrating it into the pre-scan protocol could address this issue.

Overall, the pre-scan phase exhibits excellent operational performance in key
patient safety and comfort areas. However, to enhance patient-centeredness,



communication practices—particularly around scan duration, screening, and
cost—must be improved. Addressing these issues through staff orientation,
checklist-based procedures, and real-time patient feedback mechanisms would
lead to a more transparent and reassuring diagnostic experience.

m CONTRASTMRI  mNON CONTRAST MRI

Majority of scans were non-contrast, suggesting less complexity and lower risk of adverse
contrast reactions.

This pie chart illustrates the distribution of MRI scans conducted with and without contrast
among 100 OPD patients observed for MRI safety protocols using CAHO-validated Patient-
Reported Experience Measures (PREM) tools.

Out of the total 100 patients:

21% underwent Contrast MRI

79% underwent Non-Contrast MRI

This indicates that a significantly higher proportion of MRI procedures in the OPD setting
were performed without contrast. The predominance of non-contrast MRIs could be
attributed to various clinical factors such as the nature of presenting complaints, referring
physician protocols, cost considerations, or safety concerns related to contrast media use



PRE SCAN EXPERIENCE
COMPLIANCE

120%
100%
80%
60%
40%
20%
0%

100% 85% 100%

* Excellent Compliance (100%) was observed in parameters such as informed
consent, documentation of allergy history, removal of metallic items, and
maintenance of patient privacy—indicating robust adherence to MRI safety
protocols.

* Areas Needing Improvement:

* Duration Explanation (20%): Most patients were not adequately informed
about how long the MRI procedure would take. This represents a significant
communication gap.

* Screening Implementation (70%): While partially effective, this indicates a
need for stronger adherence to screening protocols through staff training or
procedural reinforcement.

* Cost Explanation (85%): Although relatively high, there remains room for
improvement in communicating the cost of MRI scans transparently.



POST SCAN EXPERIENCE
COMPLIANCE%

120%

100%

80%

60%

40%

40%

20%

0%

The Post scan phase also showed strong adherence in several domains:

* High compliance (100%) was also recorded for areas such as history of surgery,
instructions to lie still, and report availability—signalling procedural clarity and
efficiency.

* Loud Noise Awareness (95%) and Space Constraint Awareness (90%): These
suggest a well-prepared patient environment, though further sensitization could
enhance patient comfort.

* Hand Hygiene Compliance (40%): Notably low and reflective of poor
reinforcement of basic hygiene protocols. There is a need for visual cues and staff role
modelling to improve perception and practice.

» Patient Comfort (85%): Despite good overall preparedness, 15% of patients reported
discomfort that was not adequately addressed. Areas for improvement include noise
reduction strategies, better temperature regulation, and more consistent
communication during the procedure.

These findings collectively point to strong adherence to technical and safety standards but
highlight the importance of improving communication and hygiene practices to create a more
patient-centred MRI experience.



CHAPTER 5

DISCUSSION



The findings of this study provide an insightful evaluation of patient safety in MRI
procedures at EHCC Hospital through the application of CAHO-validated PREM
tools. The analysis reveals significant strengths in protocol compliance, particularly in
the areas of informed consent, allergy history assessment, removal of metallic items,
and the maintenance of patient privacy—all achieving 100% compliance. These
findings indicate strong procedural governance and consistent implementation of
fundamental safety protocols within the radiology department.

Moreover, the scan phase demonstrated exceptional preparation and procedural
efficiency, with history of surgery, report availability, and instructions to remain still
all scoring 100% compliance. These areas of high performance reflect effective pre-
scan briefings and the presence of a structured workflow that enhances patient
understanding and cooperation. Additionally, patient awareness regarding
environmental factors such as loud noises and space constraints also showed high
compliance (95% and 90%, respectively), indicating that the department has
succeeded in setting accurate expectations prior to the procedure.

However, the study identified certain domains that need substantial improvement.
One of the most concerning findings was the low score in duration explanation
(20%), highlighting a severe communication gap. Many patients reported being
unaware of how long the MRI procedure would take. This not only impacts patient
preparedness but may also elevate anxiety levels, thereby affecting the overall MRI
experience. Better communication strategies and standardized briefing checklists can
help address this gap.

Another area of concern was incomplete screening compliance (70%). Although
partially effective, the screening process is a critical safety component that must be
thoroughly and consistently executed to avoid potential risks such as adverse
interactions with ferromagnetic materials. This finding indicates the need for

reinforcing standard operating procedures and offering targeted training to technical
staff.

Post-scan hygiene practices, particularly hand hygiene, also revealed deficiencies.
With only 40% of patients observing hand hygiene compliance, this aspect reflects
inadequate promotion of infection control measures. Given the high visibility and
importance of hygiene in modern healthcare, it is imperative that hand hygiene
protocols are visibly enacted by staff and supported by educational signage in patient
areas.

Overall, the study underscores the importance of not only technical and procedural
compliance but also patient-centric communication and environment management.
The PREM tool has proven to be an effective instrument for uncovering gaps that
might otherwise be overlooked in standard audits. By integrating patient feedback into
ongoing quality improvement plans, EHCC Hospital can significantly elevate the
safety and satisfaction associated with MRI procedures. Moving forward, efforts
should focus on bridging communication gaps, reinforcing hygiene behaviour, and
sustaining a feedback-informed culture of safety.



CHAPTER 6

CONCLUSION



This study assessed MRI safety practices using CAHO-validated PREM tools at EHCC
Hospital, Jaipur. The analysis highlighted exceptional compliance in crucial safety
aspects such as informed consent, privacy, and pre-scan briefings. However, the study
also revealed gaps in communication (e.g., procedure duration explanation) and

hygiene (e.g., post-scan handwashing practices).

These findings emphasize the value of patient-centred assessment tools and the need to
integrate patient feedback into quality assurance. Continuous training, communication
reinforcement, and environmental comfort must be prioritized to ensure comprehensive

MRI safety.

In conclusion, while EHCC demonstrates robust safety compliance, addressing
communication gaps and environmental hygiene can significantly enhance patient

safety and experience.



CHAPTER 7

RECOMMENDATIONS



RECOMMENDATIONS

Train staff to perform hand hygiene in front of patients and place visual reminders
near MRI rooms to boost patient confidence in infection control.

Provide a working handheld or walk-through metal detector and place visible
instructions near the MRI area to guide both patients and staff.

Conduct periodic training sessions on patient communication and perform regular
compliance audits to track improvements.

Integrate PREM tool responses into quality improvement plans and close feedback

loops with corrective actions.
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