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Abstract 

Background and purpose: This narrative review focuses on the role of mobile MRI and CT 

units in addressing the challenges of healthcare accessibility and patient wait times in Saudi 

Arabia. It underscores the growing demand for diagnostic imaging amid infrastructural and 

geographical barriers, emphasizing mobile units as innovative solutions for enhancing 

radiological services across diverse Saudi landscapes. The purpose of this study is to assess how 

these mobile technologies can mitigate service delays, improve patient outcomes, and support 

healthcare delivery in remote or underserved areas, reflecting on global trends towards more 

dynamic, patient-centered healthcare models. 

Methods: This review utilizes an expanded database search and refined keywords to ensure 

comprehensive literature coverage. The study focused on peer-review articles and grey literatures 

that directly examined the impact of these mobile units on healthcare accessibility, wait times, 

and service delivery. A thematic analysis identified significant contributions to accessibility 

improvements, emergency responses, and rural healthcare, highlighting areas for further research 

and policy development. 

Discussion: Mobile units have advanced technical specifications with high-field magnets and 

multi-slice CT scanners on par with fixed facilities. They prioritize patient comfort and safety 

with examination areas, control rooms, and waiting areas. Telemedicine capabilities allow real-

time image transmission to specialists. Strategic deployment can address workforce shortages by 

distributing services equitably. Mobile units represent cost-effective solutions to expand 

healthcare access without fixed infrastructure. 

Conclusion: Integration of mobile MRI and CT units in Saudi Arabia can transform access to 

diagnostic imaging by decentralizing services and directly reaching patients, including rural 
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areas. Evidence shows mobile units reduce diagnostic delays and optimize resource use. Despite 

challenges, strategic investments and collaborations can overcome obstacles to make radiological 

services more equitable, flexible and patient-focused in Saudi Arabia.  

Keywords: Mobile units | MRI | CT | Medical imaging | Healthcare | Saudi Arabia 
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Introduction 

In the landscape of contemporary healthcare, the role of advanced diagnostic imaging, 

such as Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) scans, cannot be 

overstated. Innovations in medical technology have revolutionized the way healthcare 

professionals diagnose and treat patients, offering unprecedented precision and timeliness [1, 2]. 

Despite these advancements, equitable access to such essential services remains a significant 

challenge, particularly in areas marked by vast geographical distances or constrained by 

inadequate healthcare infrastructure [3]. This gap between the availability of advanced 

diagnostics tools and the need for them presents a global healthcare dilemma, starkly evident in 

the context of Saudi Arabia [4].  

The demand for diagnostic imaging in Saudi Arabia is growing, with MRI and CT scans 

at the forefront. However, prolonged wait times have become a critical issue, adversely affecting 

patient care and clinical outcomes [5]. Although comprehensive statistics on wait times in Saudi 

Arabia are lacking, anecdotal evidence suggests significant delays [6]. In terms of resources, 

Saudi Arabia has 482 MRI units and 1,182 CT units distributed across various regions, with 

Riyadh having the highest number of both MRI (100 units) and CT (232 units) machines. The 

MRI rate per 10,000 population ranges from 0.09 in Makkah to 0.3 in the Northern Borders, 

while the CT rate per 10,000 population varies from 0.2 in Riyadh and Makkah to 0.7 in Al Jawf 

[7]. Notably, a substantial portion of the population lives outside major city centers, further 

exacerbating access issues. This situation is not unique to Saudi Arabia; for instance, Norway 

experienced significant fluctuations in MRI wait times from 2018 to 2021, peaking at an average 

of 20.3 weeks, underscoring a widespread challenge across public health systems [5]. 
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Amidst this scenario, relocatable mobile MRI and CT units emerge as a beacon of 

innovation, offering a practical solution to improve access and reduce service delays. By 

bringing diagnostic imaging directly to the patient's doorstep, especially in remote or 

underserved communities, these mobile units not only enhance service efficiency but are also 

instrumental in achieving better patient outcomes through timely diagnosis [8, 9].  

While mobile radiology is not a new concept, its application within Saudi Arabia offers 

unique insights and opportunities. The adoption of such technology signifies a shift towards 

more dynamic, patient-centered healthcare delivery models, echoing global trends aimed at 

increasing accessibility and quality of care [10]. Evidence from recent studies, including findings 

published in BMC Health Services Research, supports the positive impact of mobile diagnostic 

imaging on service utilization and care quality, particularly highlighting its role in areas 

equipped with mobile radiography units [11]. 

By tackling the geographical and infrastructural barriers to healthcare access, mobile 

radiology units stand to democratize the availability of crucial diagnostic services. This is 

particularly relevant for Saudi Arabia, a country characterized by its vast territory and uneven 

distribution of healthcare facilities. The deployment of mobile MRI and CT units across the 

nation promises an equitable approach to serving its diverse populations [12–15].  

This review sets out to thoroughly examine the existing literature on the deployment and 

efficacy of mobile MRI and CT units, with a specific focus on their role within the healthcare 

delivery ecosystem. It aims to assess how these mobile units can contribute to mitigating wait 

times and enhancing the overall quality of radiological services, particularly within the Saudi 

Arabian healthcare context. 
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Methods 

A comprehensive narrative review was conducted to assess the impact of mobile MRI 

and CT units on radiological services in Saudi Arabia. The search for this review extended 

beyond PubMed, Ovid, and Google Scholar to include Embase, Scopus, Web of Science, and 

OpenGrey, aiming for a wider capture of relevant literature. Keywords were expanded to 

encompass "Mobile MRI" OR " Mobile CT" AND "Radiological services" and related synonyms 

(Table 1). The search strategy employed Boolean “AND” and “OR” logic to effectively combine 

keywords, enhancing the precision of retrieved records. 

Eligibility criteria were defined to include peer-reviewed articles and grey literature in 

English, with no time restrictions to encompass the inception of mobile imaging technology. 

Exclusion criteria were sharpened to omit studies not directly assessing the impact of mobile 

units on service accessibility, wait times reduction, or emergency and rural healthcare. 

The synthesis of findings adopted a thematic analysis approach, categorizing the data into 

themes related to accessibility improvements, patient wait times reductions, emergency response 

enhancements, economic and financial implications, and rural healthcare delivery. 

Employing a broad, inclusive search strategy and thematic analysis ensures a 

comprehensive capture and nuanced synthesis of the diverse literature on mobile MRI and CT 

units, highlighting their impact on radiological services in Saudi Arabia. This methodology 

facilitates a focused examination of key outcomes, providing a solid foundation for identifying 

actionable insights and guiding future research and policy interventions. 
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Discussion 

Mobile Diagnostic Imaging in Saudi Arabia’s Evolving Healthcare Landscape 

The adoption of mobile radiography has significantly advanced healthcare accessibility 

and efficiency in Saudi Arabia. Portable diagnostic imaging machines, such as mobile X-ray, 

MRI, and CT units, overcome the logistical challenges of delivering medical imaging services to 

immobile populations, including nursing home residents, and expand healthcare reach to remote 

areas [11]. This progress supports the nation’s shift toward a privatized healthcare model driven 

by population growth and rising costs [16–18].  

Central to these developments are the Health Clusters and Seha Virtual Hospital 

initiatives. Health clusters unify diverse healthcare providers under a single management system, 

enhancing care coordination and service efficiency. Seha Virtual Hospital utilizes telemedicine 

to offer remote consultations and care, which is vital for patients in underserved areas [19]. 

Mobile radiological units play a crucial role in maintaining service continuity during 

emergencies or when stationary units are unavailable, ensuring uninterrupted access to essential 

diagnostics, especially in rural settings. Together, these initiatives strengthen the national 

healthcare system’s ability to serve broader communities more effectively. 

The Impact of Mobile MRI and CT Scanners on Accessibility and Efficiency 

The introduction of mobile MRI and CT scanners has transformed the availability of 

advanced diagnostic imaging worldwide. These units are designed for durability and efficiency; 

they feature advanced suspension, climate control, and power systems to maintain functionality 

across various terrains, ensuring operational integrity and patient safety within a compact layout 

[20, 21].  
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In the USA, mobile MRI units have significantly increased accessibility for rural and 

remote communities. This has led to higher early diagnosis rates for neurological conditions and 

reduced travel costs for patients. Additionally, these units have shortened waiting times for MRI 

scans, improving patient satisfaction [22]. In the UK, mobile CT units have been effective in 

urban areas with high demand, reducing waiting times and enhancing lung cancer screening 

rates. This approach has proven cost-effective for the NHS and increased early detection rates of 

lung cancer, leading to earlier interventions [23]. 

These mobile units prioritize patient comfort and safety, incorporating a patient 

examination area, a control room, and sometimes a waiting area—all within a space-efficient 

layout. Equipped with telemedicine capabilities, they enable instant image transmission to 

specialists and promote remote diagnostics while adhering to radiation safety measures [24–27]. 

This innovation reduces the need for patients to travel to urban centers, alleviating wait times at 

local facilities, and is invaluable in disaster relief scenarios by providing essential imaging 

services [28–32]. The patient experience with mobile units is marked by convenience and 

accessibility, offering high-quality diagnostic imaging across diverse locations and enhancing 

participation among patients from lower socioeconomic backgrounds [33]. In Canada, mobile 

MRI units serving Indigenous communities in remote areas have significantly improved access, 

saving time and enhancing diagnosis rates for mental health and neurological conditions. 

Integrating these units with community health programs has also helped reduce overall 

healthcare costs and tailored services to lessen disparities in health outcomes [34]. 

Supported by various operational models—government-backed, public-private 

partnerships, or private entities—these mobile units exemplify flexible healthcare solutions [35]. 

Collaboration between a hospital and a private company to deploy mobile medical imaging units 
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enhances healthcare services [36]. This partnership adds MRI and CT scanning capabilities to 

hospitals not originally equipped for such technologies, expanding capacities and reducing 

patient wait times. This practical alternative to the costly, space-consuming installation of fixed 

imaging devices serves as a case study in efficient healthcare resource management. 

In Saudi Arabia, deploying mobile medical imaging units aligns with Saudi Vision 

2030’s goals of developing an accessible healthcare system capable of overcoming geographical 

barriers and enhancing service delivery in rural areas. This strategy supports healthcare reform 

by improving system efficiency and accessibility (Table 2) [7, 37]. It ensures timely services for 

a dynamic population, especially during Hajj and Ramadan when the population of Mecca and 

Medina swells to over four million pilgrims [7, 37–40]. Additionally, it offers strategic solutions 

for peak times and emergencies, providing gender-specific services that respect cultural norms 

while delivering essential care [12]. The global success of mobile MRI and CT scanners 

underscores their pivotal role in expanding access to advanced medical services and highlights 

their impact across various healthcare settings (Table 3) [22, 23, 34].  

Revolutionizing Diagnostic Imaging: The Rise of Mobile MRI and CT Technology 

Mobile radiology, powered by MRI and CT technologies, marks a significant 

advancement in diagnostic imaging, offering high-quality diagnostics to underserved regions [21, 

41]. These mobile units feature advanced imaging capabilities: MRI systems with high-field 

magnets (1.5 T to 3 T) and mobile CT scanners with multi-slice capabilities (16 to 256 slices) 

and dose-reduction technologies, comparable to hospital-based scanners [9, 21, 42, 43]. Mobile 

MRI and CT services are popular for their convenience and cost-effectiveness. Contrary to 

misconceptions, the image quality of these units can rival in-house services, depending on the 

equipment and radiographer’s expertise. 



MOBILE MRI AND CT UNITS        10 

 

These mobile units expand healthcare access by delivering essential imaging services to 

remote locations, proving indispensable in emergencies for rapid injury assessments and 

immediate treatment [44–46]. Telemedicine integration allows swift image sharing with 

specialists, enhancing critical care through immediate consultations [47]. This approach 

promotes equitable healthcare by bridging gaps in service reach and infrastructure [13, 48].  

This shift introduces radiography technologists to dynamic environments, demanding 

adaptability and a broad skill set for mobile operations [49, 50]. Radiologists adapt to 

interpreting diagnostics remotely, highlighting the shift toward flexible, community-centric 

healthcare [51]. When evaluating the feasibility of mobile units, it is crucial to consider patient 

satisfaction regarding space. Surveys from lung cancer screenings indicate that most patients felt 

they had adequate space at both mobile and stationary sites, suggesting space constraints in 

mobile imaging trailers may not significantly impact patient experience [32]. 

The future of mobile radiology is promising, with artificial intelligence (AI) and machine 

learning poised to improve diagnostic accuracy and efficiency, which is particularly beneficial 

for Saudi Arabia’s expanding urban areas [21, 52]. Hybrid units that combine various imaging 

modalities into a single mobile setup represent the next wave of technological advancements in 

diagnostics, reducing the personnel needed for operation and image analysis [53, 54]. 

Embracing innovative technologies, mobile radiology is set to redefine healthcare 

accessibility, providing quality and cost-effective diagnostic services. This marks a new era in 

diagnostic imaging with broad implications for Saudi healthcare delivery and management.  

Transforming Healthcare with Mobile Diagnostic Imaging: A Global Perspective 

The introduction of mobile MRI and CT technology marks a revolutionary step in 

diagnostic imaging, significantly improving medical care in underserved communities and 
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diverse healthcare settings. Real-world applications and case studies highlight the profound 

impact of mobile imaging in emergency care, rural healthcare delivery, pediatric imaging, sports 

medicine, large-scale screening programs, and clinical research. 

In emergencies, mobile MRI and CT scanners provide rapid, accurate diagnostics, often 

tipping the balance between life and death. These units are crucial in managing mass casualties 

and facilitating prompt medical responses in disaster-prone areas [31] or during major events like 

the Hajj pilgrimage [9]. Their deployment provides essential, lifesaving interventions. 

In rural settings, mobile diagnostic units shorten the time from diagnosis to treatment for 

critical conditions such as strokes, improving recovery probabilities and reducing long-term 

disability risks [55]. In regions like Saudi Arabia, this mobile strategy dramatically boosts 

healthcare accessibility and effectiveness, delivering essential services directly to remote 

communities. 

For pediatric patients and individuals with chronic conditions, mobile imaging units offer 

a less intimidating alternative to traditional hospital visits, reducing anxiety and increasing 

comfort during scans [56]. This approach makes diagnostic procedures more accessible and 

child-friendly, even in remote areas of Saudi Arabia. 

In sports medicine, mobile imaging technology provides immediate, comprehensive 

injury assessments, facilitating on-the-field diagnoses that inform quick treatment decisions and 

fitness evaluations [43, 57, 58]. For a country like Saudi Arabia, which is investing in its sports 

sector, the availability of mobile diagnostic units at sporting events ensures the health and 

performance of athletes. 

Mobile imaging significantly enhances large-scale screening efforts, especially for lung 

cancer, by facilitating early detection and streamlined treatment initiation [59–62]. In Saudi 
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Arabia, deploying mobile units for national screening programs could markedly improve early 

diagnosis rates by offering screenings in convenient locations and beyond traditional hospital 

hours [33, 63]. 

The UK’s introduction of mobile PET/CT technology illustrates the potential for 

improved access to advanced diagnostics in areas without fixed facilities. This model could 

transform cancer care in Saudi Arabia by providing high-quality imaging in remote or 

underserved areas [35, 64]. 

Mobile MRI and CT scanners have proven their worth in clinical trials, matching the 

performance of stationary units and ensuring consistent imaging quality across varied research 

sites [35]. This is particularly relevant for Saudi Arabia as it seeks to enhance its medical 

research and clinical trial infrastructure, supporting geographically diverse studies.  

Case studies collectively underscore the versatility and profound impact of mobile MRI 

and CT units in healthcare delivery. Key outcomes include heightened patient satisfaction, 

reduced travel times, and notable improvements in health metrics, such as decreased hospital 

readmission rates. 

Mitigating Health Human Resource Challenges with Mobile Imaging Units 

Mobile imaging units have emerged as a crucial strategy in addressing radiology 

workforce shortages, especially in remote areas. By delivering advanced imaging services 

directly to patients, these units minimize the need for extensive staffing and infrastructure, 

significantly enhancing access to healthcare in underserved regions [65, 66]. They provide 

essential diagnostic services without location constraints, operated by rotating teams of 

technologists and support staff, efficiently utilizing limited human resources and alleviating 

staffing challenges. 
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The EQUI-ResHuS project in Mali exemplifies how telehealth and information and 

communication technology can reduce professional isolation for healthcare workers in remote 

locations, suggesting that integrating telehealth with mobile imaging could improve recruitment 

and retention across various medical fields [67]. This approach not only addresses radiology staff 

shortages but also enhances healthcare delivery, improving patient access and fostering 

interdisciplinary collaboration across different specialties. 

Additionally, mobile units help alleviate the pressure on centralized radiology services by 

decentralizing diagnostics, leading to a more equitable distribution of workloads. This 

decentralization improves radiologists’ work–life balance and job satisfaction, reduces patient 

travel to central facilities, and eases congestion, allowing these centers to focus on complex cases 

while mobile units handle routine diagnostics [13]. This shift contributes to a more balanced and 

responsive healthcare system, enhancing service delivery. 

Economic and Financial Implications of Mobile Diagnostic Units 

The deployment and operation of mobile diagnostic units, such as mobile MRI and CT 

scanners, are influenced by multiple factors, including the complexity of the technology, 

operational costs, and logistical challenges. The initial investment for a mobile diagnostic unit—

which includes both the vehicle and the medical equipment—varies considerably. High-quality 

MRI machines are priced between $1.5 million and $2 million (USD), while CT systems cost 

approximately $1 million to $1.5 million, reflecting solely the price of the equipment [12, 35, 

68]. 

Annual operating costs for these units, covering expenses like staffing, maintenance, fuel, 

and logistical support, range from $76,000 to $100,000 for MRI units and $120,000 to $150,000 

for CT units. Additionally, the total fixed costs—including the vehicle, trailer, and other 
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necessary supplies—are estimated at $1 million to $2.5 million for MRI and $0.5 million to $1 

million for CT scanners, highlighting the substantial financial commitment required (Figure 1) 

[35, 50, 69]. 

Despite these significant costs, the strategic deployment of mobile units, particularly in 

regions like Saudi Arabia, offers considerable long-term financial and health benefits. Mobile 

units reduce the need for patients in remote areas to travel to distant diagnostic centers, 

significantly lowering travel-related expenses and inconveniences [35, 50]. Their operational 

flexibility and lower fixed overheads further enhance their cost-effectiveness over time. 

Moreover, these units help relieve the burden on centralized healthcare facilities, which often 

face capacity issues, thereby improving service availability and reducing diagnostic wait times 

[12, 26, 64, 70].  

In Saudi Arabia, flexible funding strategies support the adoption and operation of these 

units, ranging from public funding and public–private partnerships to private ventures. Public 

funding focuses on broadening access to essential diagnostic services, which is in line with 

public health objectives [71]. Public–private partnerships leverage efficiencies to extend 

radiology services in a cost-effective manner [72], while private entities, although profit-driven, 

can innovate and provide specialized services, potentially subsidizing operational costs for public 

or remote deployments [73]. 

Economic analysis indicates that, despite higher initial setup costs, mobile diagnostic 

units are a cost-effective solution for expanding radiology services to underserved communities 

[12]. Their operational flexibility and lower fixed overheads contribute to their cost efficiency 

over the long term. The successful integration of these units within Saudi Arabia’s health 
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ecosystem is poised to enhance healthcare access and efficiency, leading to improved health 

outcomes and overall savings for the national healthcare system.  

Overcoming Deployment Challenges for Mobile Healthcare in Saudi Arabia 

In the vast and diverse landscape of Saudi Arabia, deploying mobile diagnostic units 

presents significant logistical challenges. Transporting sophisticated diagnostic tools such as 

mobile MRI and CT units to remote and underserved areas involves navigating long distances 

across potentially rugged terrains and ensuring a consistent power supply in regions where 

infrastructure is still developing. These logistical complexities are critical barriers that must be 

addressed, as mobile units are essential for delivering healthcare services to the communities 

most in need. 

Further complicating these logistical issues are regulatory and policy hurdles. The 

deployment of mobile diagnostic units across the Kingdom is subject to stringent standards and 

approval processes by the Saudi Ministry of Health and other regulatory bodies [74]. This 

regulatory environment underscores the importance of compliance with healthcare standards and 

requires a nuanced approach to ensure that mobile diagnostic services meet the high standards set 

for patient care. 

Additionally, technical limitations, particularly in terms of network connectivity, pose a 

significant challenge. These limitations can restrict access to essential patient data, hindering the 

delivery of tailored healthcare solutions. Mobile units also face challenges in providing 

immediate care for rare but severe reactions to contrast media, highlighting the need for robust 

emergency response protocols. Despite these challenges, technological advancements have 

enabled the delivery of diagnostic services in a variety of settings. However, the pursuit of 

improved imaging quality and safety standards continues to drive technological innovation and 
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adaptation in the realm of mobile healthcare services [50]. Diagnostic equipment must undergo 

repeated testing to ensure its robustness and stability after transportation and during mobile 

usage. 

To address the complex logistical and technical challenges of potentially rolling out 

mobile healthcare across Saudi Arabia’s varied terrain, a comprehensive and collaborative 

strategy is essential. This initiative would focus on deploying advanced mobile units designed for 

easy transportation and effective operation across challenging landscapes equipped with 

alternative energy sources, such as solar power, to ensure a reliable power supply [21]. 

Enhancing infrastructure and implementing detailed logistical planning—including optimizing 

travel routes and establishing local partnerships—would be vital for overcoming physical and 

geographical obstacles.  

To address connectivity issues, the proposal includes using satellite communications and 

mobile internet devices to ensure continuous access to healthcare data and networks. 

Incorporating telehealth technology could further bridge the gap between patients and specialists, 

facilitating real-time consultations. The ongoing drive for technological enhancements in mobile 

healthcare equipment, coupled with the development of reliable diagnostic tools that operate 

independently of the high-speed internet, would ensure the durability and dependability of 

mobile diagnostics.  

Crucially, training mobile unit personnel and establishing a technical support system are 

necessary to ensure the smooth operation of mobile healthcare services. By implementing these 

innovative and cooperative measures, Saudi Arabia could significantly advance the accessibility 

of essential diagnostic imaging services, thereby delivering vital healthcare to its most 

underserved communities.  
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Transforming Healthcare in Saudi Arabia with Mobile Diagnostic Units  

The deployment of mobile diagnostic units is a transformative step in Saudi Arabia’s 

healthcare landscape, particularly in MRI and CT imaging. This innovation impacts healthcare 

policy, service delivery, and accessibility, driving significant changes across the sector. 

Policy and Strategic Implications 

The introduction of mobile MRI and CT units necessitates crucial policy considerations. 

One key aspect is the decentralization of radiology services, which extends diagnostic 

capabilities to less accessible areas, thereby alleviating the pressure on urban healthcare 

facilities. This decentralization requires a strategic approach to workforce development, focusing 

on the training and deployment of technicians across a broader geographic area [75, 76]. 

Economically, these units provide a cost-effective means to enhance access to care, indicating a 

shift in funding priorities toward more flexible, mobile radiology services [11]. Such a shift 

could redefine healthcare investment, emphasizing flexibility and widespread access. 

Integrating these units with telemedicine requires robust digital health policies to ensure 

data security, privacy, and standardized practices [77]. In situations such as the COVID-19 

pandemic, mobile units have proven essential in bolstering healthcare resilience by providing 

decentralized diagnostic services. This not only eases the burden on urban centers but also 

ensures broader, timely access to crucial imaging services [78, 79].  

There is a potential risk of exacerbating healthcare disparities if mobile services are more 

readily accessible to affluent communities or if barriers arise for those less familiar with digital 

health technologies. Ethical and equitable deployment strategies are vital to democratize 

healthcare effectively. This entails targeted outreach and education to ensure widespread and fair 

access, fostering a healthcare system that benefits all segments of the population. 
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Future Directions 

As Saudi Arabia advances the implementation of mobile MRI and CT units, several key 

areas will be crucial for the ongoing evolution of radiology services. At the forefront is 

workforce development. The need for specialized training programs for radiographers is 

increasing, focusing on equipping professionals with the necessary skills for proficient use of 

mobile imaging technologies and accurate diagnostic interpretation [80].  

The integration of mobile diagnostic services with telemedicine also represents a 

significant opportunity to enhance healthcare delivery. Through telemedicine, specialists can 

provide remote consultations, which improves both the efficiency and accuracy of diagnoses and 

extends the reach of expert care.  

Looking to the future, the potential incorporation of AI and machine learning into mobile 

radiology practices is particularly promising. These technologies could fundamentally transform 

preliminary image analysis, offering healthcare professionals advanced tools for decision-making 

and diagnosis [81].  

 

Conclusion 

The integration of mobile MRI and CT units in Saudi Arabia is set to revolutionize access 

to diagnostic imaging by decentralizing services and extending reach directly to patients, 

including those in remote areas. This initiative aligns with national healthcare reforms aimed at 

enhancing efficiency, accessibility, and quality. Global case studies highlight the effectiveness of 

mobile units in reducing diagnostic delays, improving patient outcomes, and optimizing resource 

utilization. In Saudi Arabia, these units are especially valuable for managing demand spikes and 

providing care that respects cultural norms. 
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Despite facing logistical, regulatory, and technical challenges, strategic investments and 

collaborations are essential for overcoming these barriers. Thoughtful implementation of mobile 

imaging services, with careful consideration of costs, workforce needs, and technological 

advancements, is key to transforming radiological care in Saudi Arabia into a more equitable, 

flexible, and patient-centered system. 
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Figures and Tables 

Table 1: Example of the PubMed database's detailed search strategy and outcome. 

Database PubMed 
Date search was conducted 20th October 2023 
Search Strategy (((("Mobile MRI"[All Fields] OR "Portable MRI"[All Fields] 

OR "Mobile Magnetic Resonance"[All Fields] OR "Mobile 
Imaging"[All Fields] OR (("mobile"[All Fields] OR 
"mobiles"[All Fields]) AND ("diagnostic imaging"[MeSH 
Subheading] OR ("diagnostic"[All Fields] AND "imaging"[All 
Fields]) OR "diagnostic imaging"[All Fields] OR "diagnostic 
imaging"[MeSH Terms])) OR (("portability"[All Fields] OR 
"portable"[All Fields] OR "portables"[All Fields]) AND 
("diagnostic imaging"[MeSH Subheading] OR ("diagnostic"[All 
Fields] AND "imaging"[All Fields]) OR "diagnostic 
imaging"[All Fields] OR "diagnostic imaging"[MeSH Terms]))) 
AND ("loattrfull text"[Filter] AND "english"[Language])) OR 
(("Mobile CT"[All Fields] OR "Portable CT"[All Fields] OR 
"Mobile Computed Tomography"[All Fields] OR (("mobile"[All 
Fields] OR "mobiles"[All Fields]) AND ("tomography, x ray 
computed"[MeSH Terms] OR ("tomography"[All Fields] AND 
"x ray"[All Fields] AND "computed"[All Fields]) OR "x-ray 
computed tomography"[All Fields] OR "tomography x ray 
computed"[All Fields]))) AND ("loattrfull text"[Filter] AND 
"english"[Language]))) AND (("Radiological services"[All 
Fields] OR "Imaging Services"[All Fields] OR "Radiologic 
Services"[All Fields] OR "Medical Imaging"[All Fields] OR 
"Diagnostic Radiology"[All Fields]) AND ("loattrfull 
text"[Filter] AND "english"[Language]))) AND ((fft[Filter]) 
AND (english[Filter])) 

Years searched 1987 – 2023 
Number of results retrieved 467 

 

Table 2: A table with the number of hospitals, MRI and CT units, population, and total area of 
each region in Saudi Arabia. 

Region Number of 
Hospitals 

Population Number 
of MRI 
Units 

MRI 
Rate/10000 
population 

Number 
of CT 
Units 

CT 
Rate/10000 
population 

Total Area 
(sq km) 

Riyadh 110 8216284 100 0.1 232 0.2 380000 
Makkah 99 8557766 83 0.09 232 0.2 137000 
Eastern 
Province 

63 4900325 70 0.1 157 0.3 540000 

Asir 47 2211875 42 0.1 99 0.4 80000 
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Medina 32 2132679 36 0.1 98 0.4 150000 
Qassim 28 1423935 33 0.2 86 0.6 73000 
Tabuk 19 910030 25 0.2 58 0.6 136000 
Jazan 23 1567547 24 0.1 57 0.3 13000 
Hail 16 699774 19 0.2 45 0.6 120000 
Najran 14 582243 15 0.2 36 0.6 130000 
Al Bahah 9 476172 9 0.1 21 0.4 12000 
Northern 
Borders 

11 365231 11 0.3 25 0.6 104000 

Al Jawf 14 508475 15 0.2 36 0.7 85000 
Total 485 32552336 482 - 1182 - 1950000 

 

Table 3: A comparative table of global case studies showing the impact of mobile MRI and CT 
units in different countries. 

Country Type of Unit  Target 
Population 

Impact on 
Access to 
Care 

Impact on 
Diagnosis 
Rates 

Impact on 
Healthcare 
Cost 

Key 
Outcomes 

USA MRI Rural and 
remote 
communities 

Increased 
accessibility 

Higher early 
diagnosis 
rates for 
neurological 
conditions 

Reduced 
travel costs 
for patients 

Shortened 
waiting times 
for MRI 
scans, 
improved 
patient 
satisfaction 

UK CT Urban areas 
with high 
demand 

Reduced 
waiting 
times 

Improved 
lung cancer 
screening 
rates 

Cost-
effective for 
the NHS 
compared to 
stationary 
units in the 
long term 

Increased 
early 
detection 
rates of lung 
cancer, 
leading to 
earlier 
interventions 

Canada MRI Indigenous 
communities 
in remote 
areas 

Greatly 
increased 
access and 
saves time 

Improved 
mental 
health and 
neurological 
condition 
diagnosis 

Reduced 
overall 
healthcare 
costs by 
integrating 
with 
community 
health 
programs 

Tailored 
healthcare 
services, 
reduced 
disparities in 
health 
outcomes 
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Figure 1: A bar graph compares the costs of mobile units versus fixed units.  
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