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Aim: The aim of this study is to investigate the safety practices used by MRI departments in Saudi Arabia.

Methods: A cross-sectional study across 113 private and public hospitals was conducted in Saudi Arabia. A survey questionnaire was
designed and sent to 113 MRI units. The questionnaire consisted of 43 items under 14 sections for the assessment of MRI safety
practices. These 14 sections are related to (i) MRI and its safety, (ii)) MRI usage and its safety, and (iii) safety of the MRI technologists
and reporting of adverse effects during the usage. The American College of Radiology (ACR) guidance document on MRI safety
practices was used as a template for this survey. Data were analyzed using IBM SPSS Statistical software for Windows version 26.0
(IBM Corp., Armonk, NY, USA).

Results: Of the 43 items assessed, only 3 items’ binary responses (Yes & No) did not differ much. A greater proportion of positive
responses for 40 items (93%) regarding MRI safety practices. More than 50% of the participants claimed that their departments lacked
a Magnetic Resonance Safety Officer (MRSO). Regarding regular safety training programs, less than 50% received training in MRI
safety. Handheld metal detectors were found in only 39% of the MRI units.

Conclusion: The majority of MRI units in Saudi Arabia have demonstrated compliance with majority of ACR MRI safety
recommendations; nonetheless, there are two main items for which the guidelines may not be attained: MRSO and regular MRI
safety training programs. By taking into account the limitations of this study, it is strongly recommended to assign MRSO and
implement annual MRI safety training to improve MRI safety practices for both patients and healthcare workers.
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Introduction

Magnetic resonance imaging (MRI) is one of the most advanced imaging modalities that provides high resolution and
detailed anatomical images of the human body. It is considered as a non-invasive procedure and does not modify the
structure, composition, or physical properties of atoms in the same way that other imaging methods, such as ionizing
radiation, do.! However, it is extremely important to maintain MRI safety to protect not only patients but also MRI staff,
other medical personnel, and equipment.”

The use of clinical MRI comes with a number of potential dangers, one of which is that the presence of powerful static
magnetic fields may increase the likelihood of injury caused by projectile effects. In addition, time-varying gradient fields have
significant effects on humans, such as acoustic noise.> Tissue heating and issues with the specific absorption rate (SAR) are two
of the risks connected with Radiofrequency (RF) field. Furthermore, due to the growing usage of numerous medical devices and
implants within the human body, the subjects of MRI safety has become more challenging than ever, with greater potential
dangers linked with implants and foreign objects.* The foreign implants that composed of ferromagnetic metals are drawn into
the MRI scanner’s static magnetic field and might cause complications during scans. Objects that are elongated and ferromag-
netic are subject to torsion forces. In addition, RF can cause heating of metallic implants. Some of the aforementioned incidents
resulted in severe injuries.’

Pre-MRI screening is the initial step in ensuring that only approved individuals are permitted to enter the MRI area.
Several incidents have been documented due to inadequate screening methods and lack of disclosure of the presence of

ferromagnetic elements. However, numerous studies have justified the use of ferromagnetic detectors.®’
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MRI safety is also influenced by the design of MRI units and signage within them, as the nature and structure of these
units necessitate specific precautions. The American College of Radiology (ACR) requirements include a zoning system
with four distinct zones, each with its own design and signs, and numerous studies have emphasized the necessity of this
safety measure. Furthermore, all zones must be supervised by MRI staff.® Other suggestions for signs include ones
warning of the powerful magnetic fields, “danger” alerts, and notices indicating that the magnet is always on. Therefore,
all healthcare professionals working in an MRI unit should be aware of the purpose of safety zones and MRI
appropriateness criteria.”

An ACR standard divides MRI equipment into three categories: MR-Safe, MR-Conditional, and MR-Unsafe. This
eliminates the risk of injury from projectile effect injuries. Therefore, MR-safe equipment such as contrast media injector
is essential, but some projectile impacts have also been documented. When non- MR-Unsafe or mislabeled MR-safe
equipment is accidentally introduced into the MRI room, projectile effects with the potential for damage can occur. In
addition, any emergency equipment, such as fire extinguishers or resuscitation equipment, must be thoroughly tested to
ensure its compatibility with the MR setting."'®

Contrast media, and specifically gadolinium chelates, are quite useful. Contrast administration is utilized for two
primary reasons: enhanced lesion sensitivity and enhanced lesion characterization. However, contrast media have had
a lower incidence of acute adverse responses, such as nausea and headache, and MRI staff should be prepared and aware of
such adverse effects of gadolinium."' Moreover, contrast media reaction must be stated as an emergency response and
medical staff should know how to engage the emergency response system to escalate the level of care if necessary.'?

As various events might occur in the MR environment, emergency preparedness is another critical aspect of MRI
safety. Communication is regarded as the biggest issue in formulating emergency preparations for radiological
situations.'> Many emergencies occur in radiology departments, the majority of which are caused by heart problems.'*
Consequently, emergency response procedures must be devised in the event of a fire, cardiac arrest, water damage, or
quench. Local responders must receive the necessary training. Drills must also be conducted on a regular basis to
guarantee the level of preparedness.

All MRI technologists should take MRI safety training. This training should be part of the annual orientation program
for MRI employees. A technical and medical background should be included in MRI safety training. Hands-on demonstra-
tions of ferromagnetic missile impact assist in comprehending MRI hazards.'> Moreover, the person in charge of MRI
safety should outsource some of their responsibilities to an MRI safety officer, who is in charge of enforcing the site’s safety
policies on a daily basis. The MRI safety officer must have adequate training and expertise in MRI and MRI safety.’

It is important to display signs detailing the presence of magnetic fields as well as warnings that the magnet is always
on. An ACR standard divides MRI equipment into three categories: MR-Safe, MR-Conditional, and MR-Unsafe. This
eliminates the risk of injury from projectile effect injuries.'®!”

In 2020, the ACR published guidelines (updated) on how to use MRI safely. The guidelines cover several safety pillars,
such as access control, zoning, roles, and annual training. MRI safety guides mostly address the jobs of MRI staff, how to
prepare patients for MRI procedures, and where to put safety warnings, like zoning and signs. MR personnel are in charge of
four zones with signs of solid magnetic field presence and equipment compatibility.” This study’s objective is to investigate
the safety practices used by Saudi MRI departments. The study’s justification is based on the fact that MRI clinical
applications have substantially expanded while the number of safety-related events has also increased. Therefore, strict
steps must be taken to improve safety in the MR environment, since it’s been proven that only strict safety policies can
reduce the number of safety-related events.'® To best of our knowledge, there have been no previous national studies
regarding MRI safety in Saudi Arabia.

Materials and Methods

This online questionnaire-based cross-sectional study was conducted from March to May 2022 in different hospitals
across Saudi Arabia that are using MRI scanners. The questionnaire was sent to the MRI supervisor of each hospital
through an online request for their institution to participate by explaining the objectives and utility of the study. A total of
113 hospitals were approached to participate in this study. The questionnaire was developed according to the ACR
guidelines on MRI safety practices. The questionnaire consisted of demographic information (region, type of health
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facility, magnetic field strength of the scanners, and the number of MRI scanners) and 43 items under 14 sections for the
assessment of MRI safety practices. These 14 sections are related to (i) MRI and its safety, (ii)) MRI usage and its safety,
and (iii) safety of the MRI technologists and reporting of adverse effects during the usage of MRI across the hospitals.
The responses for these 43 items were collected on a binary scale as Yes/No.

Data were analyzed using IBM SPSS Statistical software for Windows version 26.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics (frequencies and percentages) were used to describe the categorical variables. For the bivariate
analysis, the Chi-square test was used to compare the proportions of responses to the 43 items in relation to the type of
health facility (private and public) and the number of MRI scanners (1 and >2). A p-value <0.05 was used to report the
statistical significance of the results.

The ethical approval was not required as the study does not involve the individuals who had undergone MRI across
the hospitals. This study was conducted an audit of MRI safety practices followed by the hospitals. But the consent was
obtained from the MRI supervisors across the hospitals to participate in the study.

Results
This study managed to obtain responses from 113 hospitals regarding their MRI scanner facilities. Out of the 113
hospitals, 86 (76.1%) are public hospitals, and the remaining ones are private. More than 60% of these hospitals use
a 1.5T-magnetic field strength MRI scanner, while 17.7% use both 1.5T and >1.5T-strength MRI scanners. Only one MRI
scanner is available in 48.7% of the hospitals, whereas 15.9% use three or more MRI scanners. The distribution of these
113 hospitals are 28.3% from Riyadh Region, 15.9% from the Eastern Province, 15.9% from the Makkah Region, and the
remaining ones are from Asir, Jizan, Madinah, Qassim and other places (Table 1).

The univariate analysis in Table 2 shows the binary responses (Yes/No) provided by the 113 hospitals regarding their
MRI facilities and their level of safety. A total of 16 items were used to assess the safety of the MRI scanners. The

Table | Distribution of Characteristics of MRI
Scanners Facilities (n=113)

Characteristics No. (%)
Type of Facility
Private 27(24)
Public 86(76)
Type of magnetic field strength of scanner
05T 4(3)
15T 73(65)
>|5T 14(12)
<=05T&IS5T 2(2)
IS5T&>I5T 20(18)
Number of MRI Scanners
| 55(49)
2 40(35)
>3 18(16)
Asir 12(11)
Eastern province 18(16)
Jizan 9(8)
Madinah 6(5)
Makkah 18(16)
Najran 3(3)
Northern Borders 3(3)
Qassim 6(5)
Riyadh 32(28)
Others 6(5)
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Table 2 Distribution of Responses Towards MRI and Its Safety

Items Responses
Yes n. (%) | No n. (%)
Does the site have a written MRI safety policy? 110(97) 3(3)
Are written policies present and readily available to facility staff? 104(92) 9(8)
Are written policies reviewed and updated on a regular basis? 100(89) 13(11)
Availability of MRI compatible wheelchairs 100(89) 13(911)
Availability of MRI compatible trolleys 101(89) 12(11)
Availability of Headphones 106(94) 7(6)
Availability of Earplugs 96(85) 17(15)
Availability of MR-Safe gowns 100(88) 13(11)
Is all equipment brought into the MRI suite checked to be MRI safe? 108(96) 5(4)
Is all equipment used in the MRI suite color coded? 88(78) 25(22)
Is there any emergency exit door to the MRI suite? 75(66) 38(34)
Is Zone 4 clearly marked with a red light and lighted sign stating, “The Magnet is on”? 82(73) 31(27)
Is an area within zone 3 demarcated and clearly marked as being potentially dangerous? 92(81) 21(19)
Are all MRI entrances marked to indicate the presence of a magnetic field hazard? 104(92) 9(8)
Are there physical barriers available to prevent unauthorized or accidental access to zones 3 and 4? 85(75) 28(25)
Do employees have direct visual observation of access corridors to zone 4 from their working positions in the MRI | 95(84) 18(16)
scanner room?

proportions of positive responses for the 16 items range from 66.4% (for the item “Is there any emergency exit door to
the MRI suite?”) to 97.3% (for the item “Does the site have a written MRI safety policy?”). Out of the 16 items, the
following four items generated more than 90% positive responses: “Are written policies present and readily available to
facility staff?” “Are all equipment brought into the MRI suite checked to be MRI safe?” “Availability of headphones”,
and “Are all MRI entrances marked to indicate the presence of a magnetic field hazard?” In addition, seven items had
positive responses between 80% and 89%, whereas four items had positive responses of 77.9%, 75.1%, 72.6%, and
66.4% (Table 2).

The distribution of the responses (Yes/No) to the 14 items of MRI usage and its safety across the 113 hospitals is
given in Table 3. For one item, namely, “Availability of handheld magnet”, only 38.9% of the hospitals responded
positively (Yes), whereas 61.1% responded negatively (No). This indicates that most of the hospitals (61.1%) did not
have this safety facility (“Availability of handheld magnet”). For the other 13 items, the positive responses range from
71.7% (for the item “Is there any document to show evidence of drills?”) to 99.1% (for the item “Availability of fire
tender”). The proportion of positive responses for the 13 items is higher than the proportion of negative responses. Out of
the 13 items, six had positive responses of more than 90%, four had positive responses between 80% to 90%, and the
remaining three had positive response rates of 71.7%, 72.6%, and 75.2% (Table 3).

The distribution of responses associated with the safety of MRI technologists and the reporting of adverse effects
during usage of MRI provided by the 113 hospitals in which there were four out of the six items related to the safety of

MRI technologists and six out of the seven items related to the reporting of adverse effects during usage of MRI.
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Table 3 Distribution of Responses Towards MRI Usage and Its Safety

Items Responses
Yes n. (%) No n. (%)

Availability of Handheld magnet 44(39) 69(61)
Availability of Ferromagnetic detection system 94(83) 19(17)
Availability of MR safety patient and non-patient screening questionnaire 105(93) 8(7)
Availability of Crash carts 103(91) 10(9)
Availability of Emergency resuscitation equipment 100(89) 13(11)
Availability of Fire tender 112(99.) I(1)
Availability of Other source of power in case of outage 104(92) 9(8)
Any drills on emergency response protocols (CPR/BLS, fire, etc.) 94(83) 19(17)
Is there any document on emergency response protocols? 96(85.) 17(15)
Is there any document to show evidence of drills? 81(72) 32(28)
Is there any document on emergency preparedness plan? 82(73) 31(27)
Availability of Hand washing sink (zone 2/3/4) 85(752) 28(25)
Wall mounted sanitizers 109(97) 4(3)
Hand sanitizers 111(98) 2(2)

For the items related to the safety of the MRI technologists, highly positive responses 93.8%, 85.8%, 71.7%, and 77%
were found for the following items: (i) Do you report MR safety incidents to the medical director in a timely manner?;
(i1) Are the MRI technologists in compliance with the technologist qualifications listed in the MR Accreditation Program
Requirements?; (iii) Do you have a safety training program in place for new MRI personnel?; and (iv) Do the MRI
technologists in your hospital rotate in other units in the department, such as the CT? (Fixed/Rotate). For the two items,
Do you have a regular safety training program in place for MRI personnel? and Do you have an MRI safety officer
(MRSO) assigned in your department? The proportion of positive responses were moderate (53.1% and 42.5%.). For the
six items related to reporting adverse effects during MRI usage, a higher negative response was observed, with the
proportion ranging from 61.1% to 97.3%. This indicates that most of the hospitals did not experience adverse effects
during MRI usage. It should be mentioned that 93.8% negative response was related to “patient death”, 61.1% to
“projectile effect”, 95.6% to “fire outbreak”, 92.9% to “thermal burns”, 97.3% to “electrical shock”, and 76.1% to “Has
the facility ever invited police/fire reps to MR safety presentations/facility tours?” All these proportions of negative
responses (No) higher than the positive responses (Yes) (Table 4).

Bivariate Analysis

In this analysis, two study variables (type of health facility: private and public; the number of MRI scanners: 1 and >2)
were used to compare the responses to the 43 items of the 113 hospitals regarding (i) MRI and its safety, (ii)) MRI usage
and its safety, and (iii) safety of MRI technologists and reporting of adverse effects during usage of MRI.

Table 5 shows the statistical significance of nine items, the binary responses (Yes/No), and the comparison between
private and public hospitals. The corresponding p-values indicate statistically significant differences in the proportion of
responses for the nine items between private and public hospitals. For the five items associated with MRI and its safety,
three items associated with MRI usage and its safety, and one item associated with the safety of MRI technologists and
the reporting of adverse effects during usage of MRI, the proportion of positive responses (Yes) is statistically
significantly higher in public hospitals compared with the proportion of positive responses in private hospitals.
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Table 4 Distribution of Responses Towards Safety of MRI Technologists and Reporting of Adverse Effects

During Usage of MRI

Items Responses
Yes n. (%) | No n. (%)
Safety of MRI technicians:
Do you report MR safety incident to the medical director in a timely manner? 106(94) 7(6)
Are MRI technologists in compliance with the technologist qualifications listed in the MR 97(86) 16(14)
Accreditation Program Requirements?
Do you have safety training program for new MRI Personnel? 81(72) 32(28)
Do you have regular safety training program for MRI Personnel? 60(53) 53(47)
Does MRI technologist in your hospital rotate in other units in the department such as CT? 87(77) 26(23)
Do you have allocated MRI safety officer in your department? 48(43) 65(57)
Reporting of adverse effects during usage of MRI
Which of the following ever experienced during routine practice?
Patient Death 7(6) 106(94)
Projectile Effect 44(39) 69(61)
Fire Outbreak 5(4) 108(96)
Contrast Reaction 55(49) 58(51)
Thermal Burns 8(7) 105(93)
Electrical Shock 3(3) 110(97)
Has the facility ever invited police/fire reps to MR safety presentations/facility tours? 27(24) 86(76)

Table 5 Comparison of Responses Towards (i) MRI and Its Safety, (ii) MRl Usage and Its Safety Related to Patients and (iii) Safety of
MRI Technologists and Reporting of Adverse Effects During Usage of MRI Between Private and Public Health Facilities

Items* Type of Health Facility X2 p-value
. . value
Private (n=27) Public (n=86)

Yes No Yes No

n(%) | n.(%) | n.(%) | n. (%)
MRI and its safety
Are written policies present and readily available to facility staff? 22(81) 5(19) 82(95) 4(5) 5.39 0.020
Are written policies reviewed and updated on a regular basis? 21(78) 6(22) 79(92) 7(8) 4.00 0.045
Availability of MRI compatible wheelchairs 21(78) | 6(22) 7992) | 7(8) 4.00 0.045
Availability of Headphones 22(82) | 5(18) 84(98) | 2(2) 9.27 0.002
Are all equipment used in the MRI suite color coded? 16(59) 11(41) | 72(84) 14(16) 7.14 0.008
MRI usage and its safety
Availability of Crash carts 22(82) 5(18) 81(94) 5(6) 4.11 0.043
Availability of Emergency resuscitation equipment 20(74) 7(26) 80(93) 6(7) 7.25 0.007
Wall mounted sanitizers 24(89) 3(11) 85(99) I(1) K 0.042
Safety of MRI technologists and reporting of adverse effects during usage of MRI
Does MRI technologist in your hospital rotate in other units in the department 12(44) 15(56) | 75(87) 11913) | 21.21 <0.0001
such as CT? (Fixed/Rotate)

Note: *Other items responses are not significantly different between private and public health facilities;**By Fisher’s exact test.
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Table 6 Comparison of Responses Towards (i) MRI and Its Safety, (ii) MRI Usage and Its Safety Related to Patients and (jii) Safety of
MRI Technicians and Reporting of Adverse Effects During Usage of MRI in Relation to the Number of MRI’s

Items* Number of MRI’s X%value | p-value

I (n=55) 22(58)

Yes n. (%) No n. (%) Yes n. (%) No n. (%)

MRI and its safety

Availability of Headphones 49(89)/6(11) 6(11) 57(98)/1(2) 1(2) 4.10 0.043
Is there any emergency exit door to the MRI suite? 30(55)/25(45) | 25(45) 45(78)/13(22) | 13(22) 6.71 0.010
Is Zone 4 clearly marked with a red light and lighted sign | 35(64)/20(36) | 20(36) 47@81)/11(19) | 11(19) 4.30 0.038
stating, “The Magnet is on”?

Are there physical barriers available to prevent 36(66)/19(34) | 19(34) 49(85)/9(15) 9(15) 5.48 0.019

unauthorized or accidental access to zones 3 and 4!

MRI usage and its safety
Availability of Emergency resuscitation equipment 45(82)/10(18) | 10(18) 55(95)/3(5) 3(5) 4.69 0.030

Safety of MRI technologists and reporting of adverse

effects during usage of MRI

Which of the following ever experienced during routine

practice?
Projectile Effect 16(29)/39(71) | 39(71) 28(48)/30(52) | 30(52) 4.37 0.037
Contrast Reaction 17(31)/38(69) | 39(69) 38(66)/20(34) | 20(34) 13.53 <0.0001

Note: *Other items responses are not significantly different in relation to number of MRIs’.

Meanwhile, there is no statistically significant difference in the proportion of responses for the remaining 34 items
between private and public hospitals (Table 5).

The comparison of responses to (i) MRI and its safety, (ii)) MRI usage and its safety, and (iii) safety of MRI
technologists and reporting of adverse effects during usage of MRI in relation to the number of MRIs showed statistically
significant difference in the proportion of responses for seven out of 43 items. For the four items related to MRI and its
safety, one item related to MRI usage and its safety, and two items related to the safety of the MRI technicians and
reporting of adverse effects during usage of MRI, the proportion of positive responses (Yes) is statistically significantly
higher in hospitals using >2 MRI scanners compared with hospitals using just one MRI scanner. For the remaining 36
items, no statistically significant difference in the proportion of responses was observed in relation to the number of MRI
scanners used by the hospitals (Table 6).

Discussion
Even though MRI does not employ ionizing radiation, it has its safety concerns, such as projectiles, which require safety
criteria for clinical MRI situations.! The online survey in this study summarizes the outcomes of Saudi’s existing MRI
safety practices. The ACR guidance document on MRI safety practices was used as a template for this survey.” This
cross-sectional study of 113 private and public hospitals in Saudi Arabia has obtained higher proportion of positive
responses regarding MRI installation safety, MRI’s usage and its safety, the safety of MRI technologists and reporting of
adverse effects during usage of MRI. Of the 43 items assessed, only 3 items’ binary responses (YES/NO) had moderate
positive responses. A higher proportion of positive responses (40/43; 93%) regarding MRI safety practices indicates that
both private and public hospitals in Saudi Arabia are following most of the guidelines, as recommended by ACR.
MRI safety is influenced by the design of MRI units and their signage. Four separate zones around the MRI scanner
are indicated in the ACR recommendation document.'® Zones 3 and 4 are MRI-monitored and controlled entry zones.
The results of this study indicate that MRI departments employ their zoning systems optimally. Moreover, ferromagnetic
detection systems should be used to physically screen for the presence of metallic material in zone 3.2° The vast majority
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of study respondents (83.2%) reported that MRI units were equipped with metal detectors. However, handheld metal
detectors were found in only 39% of the MRI units.

Pre-MRI screening is the initial step in ensuring that only qualified people may access the MRI areas. Many
occurrences of ferromagnetic elements not being disclosed have been reported as a result of faulty screening techniques;
for example, more than a quarter of screening-related incidents contain an object that should not have been in the MRI

unit.”' Opoku et al*

noted that accompanying family members and other clinical professionals, such as nurses, were not
subject to required screening other than removing their metallic items before entering the scanner room. However, the
present study showed that most hospitals follow the optimal use of pre-MRI screening.

This study demonstrated that all MRI units had access to emergency preparedness equipment, such as a stretcher, fire
extinguisher, safe wheelchair, trolley, anesthetic, and alternative power sources in the event of a power outage. In
addition, three-quarters of the respondents reported that their units had emergency exits. These results reflect that the vast
majority of MRI units in Saudi Arabia are prepared for disasters. Moreover, within zones 3 and 4, all movable equipment
should be clearly labeled and color-coded as follows: MRI safe (green), MRI conditional (yellow), and MRI unsafe
(red).”® Eighty percent of respondents stated that all MRI equipment was color-coded in the present study.

Healthcare-associated infections harm more than a million patients each year, and infection control measures must be
implemented to reduce their risks.>* The majority of respondents reported the availability of wall-mounted hand
sanitizers and hand washing sinks.

The presence of MRSOs in MRI departments to continuously monitor safety procedures is crucial.® More than 50%
of the participants claimed that their departments lacked an MRSO. Regarding regular safety training programs for MRI
personnel, less than 50% received training in MRI safety. This is possibly due to the burden of financial commitment to
organize periodic safety training, appoint an MRSO, or because Saudi Arabia’s Ministry of Health (MOH) does not
mandate MRI safety training or an MRSO.? Ayasrah®® found that only 4 of 38 facilities implemented MRI safety
training courses in Jordan.

The vast majority of the respondents in our result reported that they have an MRI safety policy document that is
reviewed and updated regularly. This is contrary to a study from Ghana that revealed that approximately half of the MRI
units did not have a written MRI safety policy document.?’

Regarding adverse effects associated with MRI, we found that there was a negative response related to patient death,
projectile effects, fire outbreaks, thermal burns, and electrical shock. This shows that most hospitals have safety measures
for their MRIs. Delfino et al*® found in their study of examine the MRI adverse event reports submitted to Food and Drug
Administration from 1 January 2008 to 31 December 2017 in 1568 reports in which the thermal injuries were the most
often reported adverse event with 59% were documented as examined reports. The 9% of projectile events was also
observed. The only exception in this study was contrast media reactions; 48.7% of hospitals experienced this type of
adverse effect. Potential adverse reactions associated with the delivery of MRI contrast media have been reported,**-*
including acute allergic reactions, rashes, nausea, and anxiety. MRI should be considered safe in terms of frequency,
presentation, and severity of acute reactions.

In our study, a comparison between private and public hospitals showed no statistically significant difference for 34 of
the 43 items that were used to assess the safety practices of MRI. Only for nine items was there a statistically significant
difference, as public hospitals maintain better safety practices than private hospitals (Table 5). This indicates that public
hospitals are utilizing the best safety practices when compared to private hospitals. This is logical, as currently, there are
safety guidelines issued by the MOH related to MRI safety practices for its hospitals. Our results also show a statistically
significant difference in responses for 7 of 43 items, revealing that hospitals that use more than 1 MRI scanner utilize
better safety practices than hospitals with only 1 MRI scanner.

The main limitation of this study was the method of data collection, which was a self-administered questionnaire
rather than a collection of events/accidents, due to hospital or institution legislative or policy restrictions regarding data
collection. The self-administered questionnaire study had a low response rate. However, I was not following up
repeatedly so as to annoy the working colleagues. Another limitation of this study was the omission of qualitative

evaluation.
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Conclusion

The majority of MRI units have demonstrated compliance with the majority of the ACR MRI safety recommendations,
though work remains to better assure MRI patients and caregivers of safety; nonetheless, there are two main items for
which the guidelines may not be attained: MRSO and regular MRI safety training programs. Therefore, it is strongly
recommended to assign MRSO and implement annual MRI safety training to improve MRI safety practices for both
patients and healthcare workers.; nonetheless, there are two main items for which the guidelines may not be attained:
MRSO and regular MRI safety training programs. Therefore, it is strongly recommended to assign MRSO and implement
annual MRI safety training to improve MRI safety practices for both patients and healthcare workers.
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