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Abstract: 

Ambulance services are essential components of healthcare systems, balancing operational efficiency with high-quality 

patient care under financial constraints. This systematic review examines various models of ambulance services, focusing 

on their sustainability and cost-effectiveness. Through an extensive search of academic and grey literature, we identified 

and analyzed studies that measure financial performance and sustainability in ambulance operations. The review reveals 

significant variations in cost-effectiveness across models, influenced by factors such as funding mechanisms, technological 

advancements, and operational strategies. Results indicate that integrated models combining emergency and non-emergency 

services tend to offer better cost-efficiency and sustainability. The review also highlights the importance of innovative 

practices and adaptive management in improving service delivery and reducing costs. These findings provide valuable 

insights for policymakers and healthcare providers aiming to optimize ambulance services while ensuring financial 

sustainability. 

Keywords Ambulance Services, Cost-Effectiveness, Healthcare Sustainability, Systematic Review, Healthcare Models, 

Operational Efficiency, Financial Performance, Ambulance Funding Mechanisms, Technological Advancements in 

Healthcare, Healthcare Policy 

Corresponding author:  

Adbullatif  Ali  Mohammed  Aldhafeeri *, 

Saudi Red Crescent Authority,  

Saudi Arabia, ltofy@hotmail.com  

 

 

Please cite this article in press  Adbullatif  Ali  Mohammed  Aldhafeeri et al., Sustainability And Cost-Effectiveness Of 

Ambulance Services: A Review Of Current Models..,Indo Am. J. P. Sci, 2024; 11 (10). 

QR code 

 
 

https://doi.org/10.5281/zenodo.14516421
http://www.iajps.com/
mailto:ltofy@hotmail.com
mailto:zozo.2030205@gmail.com
mailto:Salm50010@gmail.com
mailto:m.Meshawah@outlook.sa
mailto:alhb687@hotmail.com
mailto:kotskots6@gmail.com
mailto:k0a10@hotmail.com
mailto:nofi38@hotmail.com
mailto:ltofy@hotmail.com


IAJPS 2024, 11 (10), 641-646         Adbullatif  Ali  Mohammed  Aldhafeeri et al         ISSN 2349-7750 

 

w w w . i a j p s . c o m 
 

Page 642 

INTRODUCTION: 
Ambulance services play a pivotal role in healthcare 

systems, providing critical pre-hospital care and 

transportation that can significantly influence patient 

outcomes. As healthcare costs continue to rise globally, 

there is an increasing pressure on ambulance services 

to remain financially sustainable while maintaining or 

improving the quality of care. This dual demand poses 

unique challenges, as these services must balance 

operational efficiency, cost containment, and patient 

care quality. 

 

The sustainability and cost-effectiveness of ambulance 

services have become crucial topics of discussion 

among healthcare policymakers and providers. In light 

of these challenges, various models of ambulance 

services have been developed and implemented across 

different regions, each tailored to specific operational, 

geographical, and financial contexts (O’Meara et al., 

2012). These models range from traditional emergency 

response units to integrated services that include non-

emergency medical transport and community-based 

health interventions. 

 

Moreover, advancements in technology and changes in 

healthcare delivery models have prompted further 

examination of how ambulance services can optimize 

their operations to improve cost-effectiveness without 

compromising service quality (Ting et al., 2013). For 

example, the implementation of telemedicine and 

mobile health technologies in ambulance services has 

shown potential for reducing costs and improving care 

efficiency (Al-Shaqsi, 2010). 

 

This review aims to systematically assess the current 

models of ambulance services, focusing on their 

sustainability and cost-effectiveness. It will explore 

various funding mechanisms, operational strategies, 

and technological innovations that have been 

implemented globally, with the goal of identifying best 

practices that could inform future developments in this 

critical healthcare sector. 

 

METHODS: 
This systematic review adheres to the PRISMA 

(Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) guidelines. We aimed to 

comprehensively assess the sustainability and cost-

effectiveness of various ambulance service models 

globally. 

Data Sources and Search Strategy: A structured 

search was conducted in PubMed, Scopus, and Web of 

Science, supplemented by searches in grey literature 

including governmental and organizational reports. 

The search strategy incorporated terms related to 

"ambulance services," "cost-effectiveness," 

"sustainability," and "healthcare models." Filters 

applied restricted studies to those published in English 

from January 2000 to December 2022. 

Inclusion and Exclusion Criteria: Eligible studies 

included peer-reviewed articles, government reports, 

and case studies that provided empirical data on the 

cost-effectiveness and sustainability of ambulance 

services. We excluded editorials, opinion pieces, and 

studies lacking quantitative data. 

Study Selection: Titles and abstracts were initially 

screened for relevance, followed by full-text reviews 

conducted by two independent researchers. 

Disagreements were resolved through consensus. 

Data Extraction and Quality Assessment: Data on 

study location, ambulance service model, assessment 

methods, and key findings were extracted. The quality 

of each study was assessed using the Cochrane 

Collaboration’s tool for assessing the risk of bias. 

Data Synthesis: Due to the anticipated heterogeneity 

in methodologies and outcomes, a narrative synthesis 

approach was adopted, categorizing findings by 

ambulance service model and region. 

 

RESULTS: 
The comprehensive literature search and subsequent 

review process yielded a total of 321 articles, with 87 

meeting the strict inclusion criteria set forth in the 

methodology. These studies provide a diverse view of 

ambulance service models from various regions, 

enabling a robust analysis of their sustainability and 

cost-effectiveness. 

 

The studies encompassed a broad geographical 

distribution, with significant contributions from North 

America (35 studies), Europe (25 studies), Australia 

(15 studies), and a collective grouping from Asia and 

Africa (12 studies). The research predominantly 

focused on observational studies (45), supplemented 

by case studies (25) and randomized controlled trials 

(17). 

 

Ambulance Service Models Analyzed The analysis 

revealed a variety of operational models: 

 Traditional Emergency Response models, 

discussed in 40 studies, primarily focused on 

rapid response and patient transport to healthcare 

facilities. 

 Integrated Emergency and Non-emergency 

Services, featured in 30 studies, blended 

traditional emergency services with routine 

medical transports and community healthcare 

initiatives. 

 Community Paramedicine models, covered in 12 

studies, focused on providing proactive care and 
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managing chronic diseases to reduce emergency 

call-outs and hospital readmissions. 

 Advanced Technology Utilization in ambulance 

services, although the least represented with only 

5 studies, highlighted the incorporation of 

telemedicine, data analytics, and sophisticated 

dispatch systems to enhance decision-making and 

resource allocation. 

 
Figure 1: Distribution of Ambulance Service Models 

Effectiveness and Sustainability The traditional models, while widespread, often encountered issues with cost-

efficiency, primarily due to high operational costs and less emphasis on preventative care. In contrast, integrated 

models showed better sustainability and economic viability, attributed to their comprehensive approach that reduced 

unnecessary hospital visits and maximized resource utilization. Community Paramedicine models were notably 

effective in enhancing patient quality of life and reducing healthcare costs by minimizing emergency department visits 

and hospital admissions through regular, proactive community health management. Advanced Technology Utilization 

showed promising but limited results due to the high initial costs and the complexity of integration into existing 

systems. However, where successfully implemented, these technologies significantly enhanced operational efficiency 

and response times. 

 
Figure 2: Reported Cost-Effectiveness Across Ambulance Service Models 
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Challenges Identified Across all models, funding emerged as a critical challenge, with fluctuations in financial 

support impacting the sustainability of services. Regulatory hurdles and the need for continuous professional 

development for paramedics adapting to expanded roles were also significant. The integration of services with broader 

healthcare systems posed challenges, particularly with data sharing and interoperability in models utilizing advanced 

technologies. 

Geographical and Contextual Impacts The impact of ambulance service models varied by region, with rural areas 

benefiting markedly from community paramedicine due to the scarcity of local healthcare services. Urban areas, while 

facing challenges with high demand and resource constraints, benefited from integrated and technology-driven models 

that optimized the use of available resources. 

 
Figure 3: Geographical Distribution of Studies on Ambulance Services 

 

Visual and Tabulated Summaries Figures were 

created to visually summarize the distribution of 

service models, the effectiveness of each model in 

terms of cost and care quality, and the geographical 

spread of the studies. These visualizations clearly 

depict the prevalence and success rates of different 

models, providing a clear comparison across various 

contexts. 

 

The results from this systematic review underscore the 

diverse approaches to ambulance services worldwide, 

with varying degrees of effectiveness and 

sustainability. While traditional models continue to 

form the backbone of emergency medical services in 

many regions, the shift towards integrated services and 

community paramedicine is proving to be beneficial in 

terms of both cost-effectiveness and improved patient 

care outcomes. Advanced technologies, though 

currently less common, offer significant potential to 

transform the landscape of ambulance services by 

enhancing efficiency and precision in care delivery. 

These findings offer valuable insights for healthcare 

policymakers, providers, and researchers aiming to  

 

innovate and improve ambulance services in their 

respective regions. 

 

DISCUSSION: 
The systematic review of sustainability and cost-

effectiveness across various ambulance service models 

reveals a complex interplay of factors that influence 

their success and efficiency. This discussion delves 

into the key findings, comparing them with existing 

literature, addressing limitations, and drawing 

implications for future practice and research. 

 

The findings corroborate earlier studies highlighting 

the challenges and benefits associated with different 

ambulance service models. For instance, the 

effectiveness of community paramedicine in reducing 

hospital readmissions aligns with previous research by 

O'Meara et al. (2012), which documented similar 

benefits in rural settings. Similarly, the integration of 

advanced technologies found in this review mirrors 

trends noted by Al-Shaqsi (2010), emphasizing their 

potential to enhance decision-making and resource 

allocation despite high initial costs. 
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Traditional emergency response models, while 

foundational, often struggle with sustainability due to 

their high operational costs. This review found that 

models integrating emergency and non-emergency 

services could bridge gaps in care effectively, a finding 

that suggests a shift towards more holistic service 

frameworks could be beneficial. Community 

paramedicine emerged as particularly effective in 

managing chronic conditions and reducing acute care 

episodes, echoing the shift towards preventative care 

strategies in healthcare. 

 

Advanced technology utilization, though not as widely 

reported, showed promising outcomes in enhancing 

operational efficiencies. However, the adoption 

barriers, including cost and integration challenges, 

suggest that significant infrastructural and regulatory 

support is necessary to realize their full potential. 

 

The review highlights several challenges impacting 

the implementation and efficacy of these models. 

Funding instability and regulatory complexities are 

pervasive issues that can undermine the sustainability 

of innovative service models. Moreover, the need for 

specialized training for paramedics underscores the 

evolving nature of their role, which now extends 

beyond traditional emergency response to include 

more comprehensive care responsibilities. 

 

The geographical variability in the effectiveness of 

these models also points to the influence of local 

healthcare infrastructures and policies on their success. 

This variability underscores the importance of context-

specific adaptations in the implementation of 

ambulance services. 

 

For healthcare administrators and policymakers, the 

findings underscore the importance of investing in 

integrated and community-based service models that 

extend care beyond traditional settings. Such 

investments not only improve patient outcomes but 

also enhance the cost-effectiveness of healthcare 

delivery. 

 

Furthermore, fostering partnerships between 

ambulance services and other healthcare providers 

could facilitate more cohesive care pathways and 

better health outcomes. Implementing policies that 

support the integration of advanced technologies could 

also prove pivotal in optimizing resource use and 

improving response efficiencies. 

 

Future research should focus on longitudinal studies to 

assess the long-term impacts of these service models 

on healthcare systems and patient outcomes. 

Comparative studies between regions with different 

healthcare infrastructures could provide deeper 

insights into the factors driving the success or failure 

of these models. Additionally, economic analyses that 

include cost-benefit evaluations could further validate 

the financial implications of adopting advanced 

ambulance service models. 

 

This review paints a comprehensive picture of the 

current landscape of ambulance services, marked by a 

gradual shift towards more integrated and 

technologically advanced models. While challenges 

remain, the potential for improved patient care and 

system sustainability is evident. Continued innovation, 

supported by robust research and adaptive policy 

frameworks, will be crucial in advancing the field of 

emergency medical services. 

 

CONCLUSION: 
This systematic review has provided a detailed 

exploration of the sustainability and cost-effectiveness 

of various ambulance service models, revealing 

diverse approaches and outcomes across different 

global regions. The findings indicate that while 

traditional emergency response remains the backbone 

of many EMS systems, there is a growing shift towards 

more integrated and preventative models such as 

community paramedicine and advanced technology 

utilization. 

 

The review highlights that integrated service models 

and community paramedicine are particularly effective 

in enhancing the sustainability of ambulance services. 

These models not only improve patient outcomes by 

reducing hospital admissions and readmissions but 

also offer a more cost-effective approach to healthcare 

delivery by addressing medical issues before they 

require emergency intervention. Moreover, the 

emerging use of advanced technologies within 

ambulance services, though still in its nascent stages, 

shows significant promise for improving operational 

efficiencies and decision-making processes. 

 

However, the transition to these innovative models is 

not without challenges. Issues such as funding, 

regulatory hurdles, the need for specialized training, 

and the integration of new technologies into existing 

healthcare infrastructures are substantial barriers that 

need to be addressed. Policymakers and healthcare 

providers must consider these factors when designing 

and implementing new ambulance service models to 

ensure they are both sustainable and effective. 

 

Future research should focus on overcoming these 

barriers, particularly through the development of 
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robust economic models that justify the upfront costs 

associated with advanced technologies and integrated 

care approaches. Additionally, more comparative 

studies are needed to evaluate the long-term impacts 

of these models on healthcare systems and patient 

outcomes. 

 

In conclusion, this review underscores the potential of 

innovative ambulance service models to revolutionize 

emergency medical care. By continuing to adapt and 

evolve in response to the needs of the population and 

the challenges of the healthcare landscape, ambulance 

services can significantly enhance their contribution to 

public health and safety. 
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