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The ageing global population presents growing challenges for prehospital trauma care, particularly in addressing the complex needs of older adults. This narrative review explores the impacts of ageing-related anatomical and physiological changes on trauma care in the prehospital setting, with a focus on the challenges they pose for paramedic assessment, triage, and decision-making. These changes affecting the nervous, cardiovascular, respiratory, musculoskeletal, and renal systems that reduce physiological resilience and increase vulnerability to trauma, especially when compounded by frailty, polypharmacy, and comorbidities. The review highlights significant limitations in current trauma triage tools, which often lack sensitivity for identifying serious injuries in older adults and fail to incorporate frailty assessments. Although some protocols, such as the Ohio Trauma Triage Protocol, include geriatric adaptations, traditional tools continue to underperform, contributing to undertriage and suboptimal outcomes. Validated frailty assessment tools, including the Clinical Frailty Scale (CFS), Programme on Research for Integrating Services for the Maintenance of Autonomy (PRISMA-7), and Identification of Seniors at Risk (ISAR), offer promising potential for improving triage accuracy but are not yet routinely used in prehospital practice. Key gaps identified include insufficient paramedic education on ageing-related conditions, limited awareness of age-specific clinical presentations, and a lack of training in applying geriatric assessment tools. To address these issues, the review recommends integrating frailty screening into EMS triage, enhancing geriatric-specific training, and raising paramedic awareness of the physiological and clinical implications of ageing. Future research should investigate paramedics’ behaviours, decision-making processes, and the feasibility of implementing frailty-based triage in the field. These strategies are essential to advancing prehospital trauma care and improving outcomes for the growing population of older trauma patients.
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1 Introduction

The global population is ageing at an unprecedented rate, driven by advancements in chronic disease management, healthier lifestyles, and improvements in housing and nutrition (1). These factors have significantly increased life expectancy, but they have also contributed to a rise in trauma-related injuries among older adults, creating new challenges for healthcare systems worldwide (2–5). By 2030, 20% of the United States population will be over the age of 65. Similarly, by 2035, 23% of the United Kingdom population will be over 65, with Europe and Australia expecting 30% and 21% respectively by 2050 and 2054 (3, 6–8). Ageing has been identified as a key factor driving increased injury rates, particularly from mechanisms such as falls and road traffic collisions (9, 10). Consequently, older adults now account for 25% of all injury-related hospital admissions in the United States (11). This growing burden on ambulance services and emergency departments is projected to escalate healthcare costs due to higher complication rates and prolonged hospital stays (11–13).

Age-related anatomical and physiological changes further complicate prehospital trauma care for older adults, as they affect nearly all body systems, reducing physiological reserves and increasing susceptibility to injury (14). Paramedics play a critical role as first responders, yet recognising subtle or atypical presentations in older adults, including the influence of polypharmacy and frailty, remains a significant challenge (1, 3). Although geriatric-specific triage protocols have been developed, traditional tools often lack sufficient sensitivity and fail to incorporate frailty assessments, contributing to undertriage and misaligned care decisions (15). This narrative review synthesises existing literature to explore how ageing-related changes influence prehospital trauma care. It examines the physiological mechanisms underlying injury vulnerability in older adults, the limitations of existing triage tools, and the potential utility of integrating frailty assessments into paramedic practice. By outlining the current challenges and opportunities in geriatric trauma management, this review aims to inform future research, improve paramedic education, and ultimately enhance care quality and outcomes for the ageing trauma population.



2 Methods

This narrative review integrates existing literature, following the methodological approach detailed in the subsequent subsections:


2.1 Review aim and guiding question

This narrative review was conducted to explore the impacts of ageing-related changes on prehospital trauma care in older adults. The review was guided by the question: How do physiological and anatomical changes associated with ageing influence the prehospital management and outcomes of trauma in older adults?



2.2 Sources of information

PubMed and Google Scholar were selected for this review due to their extensive coverage of biomedical and health sciences literature and their broad multidisciplinary reach.



2.3 Keywords and search strategy

The literature search employed keywords and phrases including “ageing”, “older adults”, “trauma”, and “prehospital”. Relevant articles were identified based on their focus on ageing impacts on prehospital trauma care for older adults. Boolean operators (e.g., AND and OR) were applied to link search terms with their synonyms and to refine the search outcomes.



2.4 Time frame and language restrictions

Studies published between 2005 and 2025 were included to capture the most current and relevant evidence. Only publications in English were considered to ensure consistency, clarity, and alignment with the authors’ language proficiency.



2.5 Types of literature

The review included relevant peer-reviewed journal articles, systematic and narrative reviews, as well as government reports and guidelines offering published insights into the impacts of ageing changes on prehospital geriatric trauma care.



2.6 Screening process

An initial screening of titles and abstracts was carried out to eliminate irrelevant studies. This was followed by full-text reviews and an examination of the reference lists to assess their relevance to the review aim, ultimately resulting in the inclusion of 76 papers. Of these, 36 originated from the United States (3, 9, 10, 16–48), 18 from the United Kingdom (14, 15, 49–64), 5 from Canada (65–69), 5 from Australia (70–74), 4 from Saudi Arabia (1, 75–77), 2 from Germany (4, 78), 2 from Ireland (79, 80), and 1 each from Poland (81), Switzerland (82), Israel (83), and Vietnam (84).



2.7 Integration and analysis

The included studies were thematically analysed, with themes developed iteratively to support the overarching aim of improving ambulance clinicians’ understanding of ageing-related impacts and enhancing prehospital trauma assessment and management in this population.



2.8 Synthesis of findings

Findings were synthesised narratively in line with the review’s aim, with studies thematically grouped by affected body systems (e.g., nervous, cardiovascular, and respiratory) and stages of prehospital care (e.g., assessment, surveys, and transport). This structure supported a clinically meaningful synthesis and informed evidence-based recommendations to improve paramedic education, awareness, and care for older trauma patients.



2.9 Peer review

The data underwent internal review by the co-authors, followed by internal and external evaluations by experts in emergency care. This peer-review process ensured the findings were accurate, clear, and relevant, and were refined to align with current evidence and best practice.



2.10 Data and reference management

Mendeley reference management software was employed to systematically record and organise search results, screening procedures, and citations.




3 The anatomical and physiological changes associated with ageing

Ageing is characterised by progressive changes across body systems, leading to physiological decline and, eventually, death (14). These changes affect various systems, including the nervous, cardiovascular, respiratory, musculoskeletal, and renal systems.


3.1 The nervous system

Ageing impacts both the central and peripheral nervous systems, which can lead to an increased likelihood of injuries or impair communication between paramedics and older patients (57, 75). Age-related changes include vision and hearing impairments, gait disturbances, cognitive decline, and brain alterations (3, 36). These changes heighten the risk of falls and motor vehicle collisions (MVCs), leading to severe injuries (3, 4). For instance, brain shrinkage with age can create bridging vessels between the brain and cranium, increasing the risk of vessel rupture and haemorrhage (81). These changes can also hinder effective communication between caregivers and older patients, potentially preventing the acquisition of critical information regarding medical history, polypharmacy, and specific needs (9, 70).



3.2 The cardiovascular system

Ageing impacts the cardiovascular system in multiple ways. Older adults may have reduced cardiac output, an increased reliance on stroke volume, diminished cardiac reserve, inefficient compensatory mechanisms, and cardiovascular diseases, all of which contribute to an increased risk of injuries (9). Reduced vascular elasticity, atherosclerosis, and increased peripheral resistance can result in early development of cardiac shock, conduction defects, and blunted haemodynamic responses to hypovolaemia, masking significant internal bleeding (3). Polypharmacy further complicates cardiovascular care in older adults, as many take medications such as anticoagulants, antiplatelets, angiotensin-converting enzyme (ACE) inhibitors, and beta-blockers. Anticoagulants and antiplatelets can increase the risk of bleeding (43, 44), while ACE inhibitors and beta-blockers may mask hypovolaemic shock or reduce the tachycardic and hypotensive responses to injuries (45, 46).



3.3 The respiratory system

Age-related changes to the respiratory system limit its ability to respond effectively to trauma (47). These changes include thoracic wall stiffness, reduced alveolar elasticity, increased airflow resistance, weakened respiratory muscles, and reduced thoracic wall compliance, which all contribute to impaired gas exchange and reduced ventilation-perfusion ratios (48). Older patients are more prone to deteriorate from minor injuries (4). Studies indicate that minimal thoracic injuries can lead to impaired mechanical ventilation, diminished gas exchange, reduced ventilation-perfusion ratios, and early respiratory failure in older individuals (45). Due to age-related changes, older adults also experience more severe and extensive burns compared to younger adults (47). Inhalation injuries are more common in older adults due to reduced respiratory reserve (47). Healthcare providers must therefore enhance their familiarity with age-related changes to accurately assess respiratory injuries in older adults (16).



3.4 The musculoskeletal system

Musculoskeletal decline begins as early as age 30 (47). Muscle mass decreases by approximately 4% per decade after age 25 and by 10% after age 50, due to declining anabolic hormones, nutritional deficiencies, malnutrition, and reduced activity levels (47). These musculoskeletal changes include fragile bones, weakened tendons, ligaments, and cartilages (58), which increase the risk of injury and worsen trauma outcomes in older adults (3). With decreased joint stability and increased risk of spontaneous rupture, older adults with osteoporosis are also at a greater risk of fractures from minor trauma due to the loss of substantial trabecular and cortical bone (79). Fractures must be stabilised early, and older patients should be mobilised to prevent complications (47). Research has confirmed that osteoporosis, frailty, sarcopenia, and osteoarthritis in older adults result in a heightened risk of injury and prolonged recovery, leading to disability and organ dysfunction (17).



3.5 The renal system

Ageing affects renal function through decreased glomerular filtration rates, diminished tubular function, and reduced kidney mass resulting from a decline in the size and number of glomeruli (18). Clinicians should consider the impact of these renal changes on older patients with trauma: decreased systemic blood flow in an aged renal system can cause a reduction in renal perfusion in the event of low blood pressure, bleeding, shock, or reduced cardiac output (59, 60). This suggests that older patients are less capable of coping with the effects of injury compared to their younger counterparts (61). There is also evidence that urinary issues like urgency, frequency, nocturia, or incontinence are linked to an increased risk of falls (19, 71). Such symptoms can force abrupt changes in daily routines, potentially causing older adults to engage in dangerous activities. Studies have found that fallers are more likely than non-fallers to experience incontinence or frequent urination (62, 84). Furthermore, stress incontinence and nocturnal or daytime urinary frequency are linked to higher fall risks (62). To help prevent falls, healthcare providers can improve physical activity levels, review medications, and mitigate adverse environmental factors (19).




4 The impact of low-energy trauma and pre-existing medical conditions in ageing

Older adults are more susceptible to serious injuries not only due to anatomical and physiological changes but also due to the increased risk of sustaining low-energy trauma (3). Frailty in older individuals elevates the likelihood of falls and significant injury, while their physiological reserves and recovery capacity decline with age (63). In the United Kingdom, major trauma is increasingly seen as an issue affecting older adults aged over 50, rather than primarily being a disease of young men (64). Additionally, older patients are more likely to suffer from comorbidities, which further increase mortality and morbidity following trauma (64).

A US study found that patients with fall-related head injuries had a higher prevalence of comorbidities compared to those involved in MVCs (20). Although some conditions such as hypertension, diabetes, cardiac arrhythmias, and fluid or electrolyte disorders were similar in both groups, individuals with fall-related injuries were more likely to have dementia, depression, or Parkinson’s disease (21). Another study found that comorbidities such as cardiac disease or coagulopathies significantly increased mortality in older patients with isolated closed head injuries (22). A third study indicated that head injuries related to falls were more likely to occur in those with pre-existing dementia, whether due to Alzheimer’s or other causes (72). In older patients with traumatic brain injury (TBI), distinguishing between pre-existing dementia and cognitive impairment resulting from the injury can be challenging (21). The presence of pre-existing cognitive impairment complicates the diagnosis of head injuries after trauma (21). These findings underscore that comorbidities and frailty contribute to an increased risk of falls and exacerbate the severity of resulting injuries.



5 Impacts of ageing changes on prehospital trauma care for older patients

The ageing process introduces anatomical and physiological changes that affect every stage of prehospital trauma care for older adults, from initial assessment to hospital transport. This section highlights how these changes influence prehospital care and the unique considerations for managing older trauma patients:


5.1 Upon arrival at the scene

When arriving at the scene, paramedics follow established guidelines to assess the mechanism of injury and make informed decisions regarding patient transport and care (15). For older adults, the mechanism of injury such as a fall or low-impact trauma—may be more severe than it appears, necessitating a heightened level of vigilance. Data from a study show that injured older victims have higher fatality rates due to low-velocity vehicles than younger victims (23). Additionally, ambulance personnel need to identify prescribed medications, assess for potential elder abuse, and gather information about pre-event status and the circumstances of the injury (3, 24).

Older adults may present unique challenges, such as osteoporosis and kyphosis, which complicate the stabilisation of the cervical spine and positioning for airway management (3). Full-body immobilisation, which is often necessary in trauma care, can also cause respiratory restrictions in older adults, further complicating care (3). These considerations must be factored into paramedic decision-making to prevent secondary injuries and optimise patient outcomes.



5.2 During primary survey

In trauma management, paramedics assess Catastrophic haemorrhage, Airway/C-Spine, Breathing, Circulation, Disability, and Exposure (<C>ABCDE) to identify and manage life-threatening conditions (49). In older patients, the physiological changes associated with ageing, including altered compensatory mechanisms, make recognising and managing life-threatening conditions more challenging (3). During haemorrhage control, ageing changes influence cardiovascular responses to bleeding, which, combined with beta blocker use, may make recognising shock more difficult (3, 25, 36, 46). Antithrombotic medications used by older adults further complicate the management of bleeding (9, 50). These challenges are important to be considered proactively by ambulance workers.

Maintaining the airway and facilitating effective breathing can be complicated by ageing-related issues, such as reduced mouth opening due to arthritis and ineffective ventilation owing to edentulism (3, 48). Age-related changes in the respiratory system, including weakened muscles and reduced compliance of the thoracic wall, further diminish respiratory reserve (3, 48). Additionally, older adults have decreased cardiac reserve and peripheral vascular changes, which may mask hypovolaemia and delay its recognition (3, 48). Consequently, traditional indicators, such as blood pressure and heart rate, may be unreliable, leading to inappropriate transport decisions (26, 83). For these patients, paramedics are advised to administer smaller fluid volumes with careful monitoring to avoid fluid overload (3).

The reliability of the Glasgow Coma Scale (GCS) is also debated for older patients with head injuries. Studies have shown that older patients with intracranial bleeding may present with normal or near-normal GCS scores, and a score of 14 or less is suggested as an appropriate threshold for transport to a major trauma centre (MTC) (36, 51). However, diminished hearing and environmental noise may affect paramedics’ ability to accurately determine GCS scores at the scene (36). Lastly, older patients are at increased risk of hypothermia and infections due to immune senescence and premorbid malnutrition, requiring additional consideration when managing the exposure component of the primary survey (48).



5.3 When triaging older trauma patients and selecting a definitive care facility

Effective triage is essential in determining appropriate hospital destinations for trauma patients and in ensuring optimal use of trauma system resources (27, 76). For older adults, this process is particularly complex due to atypical presentations, multiple comorbidities, and age-related physiological decline (77). Traditional trauma triage tools such as the US Field Triage Decision Scheme and the Ohio Trauma Triage Protocol that were primarily developed based on data from younger populations, which limits their accuracy in identifying serious injuries in older adults (10, 28, 29, 76). The US Field Triage Decision Scheme follows a four-step process incorporating physiological, anatomical, mechanism of injury, and special considerations (30). While this tool is widely used, it has shown reduced sensitivity in older adults, increasing the risk of undertriage (27). The Ohio Trauma Triage Protocol includes geriatric-specific adaptations such as a lower systolic blood pressure (SBP) threshold and modified GCS criteria (31), resulting in significantly improved sensitivity for identifying older trauma patients requiring higher-level care (10). However, these modifications may lead to increased overtriage and strain on trauma centres (10). Table 1 shows these protocols, previously summarised by Harthi et al. (76), and based on recent evidence (10, 27).


TABLE 1 Traditional prehospital trauma triage tools for older adults: features, supporting evidence, and limitations.

[image: Table 1]

Despite these efforts, neither protocol includes formal frailty assessment, which has emerged as a crucial factor in predicting outcomes among older trauma patients (52, 76). Tools such as the Clinical Frailty Scale (CFS), Programme on Research for Integrating Services for the Maintenance of Autonomy (PRISMA-7), and Identification of Seniors at Risk (ISAR) have shown promising predictive value for mortality, hospitalisation, and functional decline (76, 80). PRISMA-7 is a short, self-reported questionnaire that demonstrates high sensitivity and specificity in emergency settings (76, 80). The CFS offers a clinician-rated frailty score based on physical function and comorbidities, while ISAR is designed to identify older patients at risk of adverse outcomes during ED or hospital admission (76, 80). These tools, although validated in hospital environments, are not yet widely implemented in prehospital triage protocols (52, 76). Barriers include time constraints, lack of training, and the absence of EMS-specific adaptations (1, 75). Nevertheless, integrating frailty assessments into prehospital triage could significantly improve risk stratification, reduce undertriage, and enhance decision-making for older trauma patients (76). Table 2 presents these frailty assessment tools, which were previously summarised by Harthi et al. (76), and are based on recent evidence (32, 53, 73, 80, 82).


TABLE 2 Frailty assessment tools in emergency and trauma care: key features, diagnostic accuracy, and prehospital applicability.

[image: Table 2]



5.4 During secondary survey

During the secondary survey, paramedics gather the patient’s history, perform a physical examination, and monitor vital signs (49). Ageing can limit communication, as diminished hearing may hinder paramedics from obtaining crucial information regarding chronic conditions, prescribed medications, and the mechanism of injury (36, 65). Older adults may also have reduced pain perception, making it challenging for paramedics to identify injuries during the physical examination (3). Furthermore, traditional indicators like pulse rate and blood pressure may be misleading due to medication effects, such as antihypertensives or pacemakers, which can mask signs of injury severity (83). It is, therefore, critical for paramedics to gather detailed information on polypharmacy during the secondary survey to ensure effective care (3).



5.5 During transport to hospital

Transporting older trauma patients presents its own set of challenges. Ideally, patients with major trauma should be taken directly to an MTC, while those with less severe injuries should be transported to a trauma unit (54). Paramedics must consider that older adults are vulnerable to high-risk injuries even with low-impact mechanisms, such as ground-level falls (36, 51). Fragility fractures, hidden hypoperfusion, and life-threatening injuries like intracerebral bleeding may remain unrecognised during prehospital care (3, 36, 51).

Under-triage of older trauma patients, resulting in transport to non-MTCs, is often attributed to a lack of paramedic training or awareness of age-specific issues in trauma care (24, 33, 36). This failure in appropriate triage increases the risk of deterioration en route and can lead to higher mortality rates (36). Hildebrand et al. two studies recommended proactive measures for paramedics, including early monitoring, thorough physical assessment, aggressive resuscitation, timely management of injuries, and rapid haemostasis (4, 48). These strategies, adapted for ageing-related changes, can help reduce mortality risk in older trauma patients.




6 The role of paramedics in providing geriatric trauma care and understanding ageing-related impacts

Assessing frailty accurately is a significant challenge within hospital settings, where the time and resources required may not be available (66). Detailed information regarding the patient’s living environment, social support, and medical history may be lacking if relatives or other carers are not present (66). However, ambulance personnel can bridge this gap. During emergency calls, paramedics are present in the patient’s home, allowing them to observe important environmental clues and gain insights into the patient’s daily life, family dynamics, and social situation (67, 68).

This extended interaction provides paramedics with opportunities to collect essential information that might be missed during hospital admission (66). Information gathered at the scene can significantly influence decisions made in the emergency department regarding treatment goals, the need for diagnostic tests, social care, and discharge planning (66). Therefore, the role of paramedics extends beyond stabilisation and transport; it also encompasses initiating a comprehensive care process that addresses both medical and social determinants of health (69).

The insight provided by paramedics helps to ensure that older adults receive more tailored care, potentially improving overall outcomes. For instance, paramedics can detect frailty, understand the patient’s baseline functional status, and identify any signs of elder abuse, all of which can impact the course of treatment (3, 24). In light of these unique challenges, enhanced training for paramedics on geriatric assessment and trauma care is essential to improve outcomes for older adults (33, 34).



7 Enhancing paramedic awareness of the impacts of ageing changes to improve geriatric trauma care

In the context of geriatric trauma care, enhancing paramedic awareness of ageing-related changes is crucial for improving patient outcomes (55). Current evidence suggests that insufficient knowledge and awareness among ambulance clinicians regarding ageing impacts remain significant barriers to optimal care. For instance, paramedics often lack understanding of how age-related physiological changes, such as polypharmacy effects (e.g., anticoagulants and antiplatelets), influence trauma outcomes, especially in older patients with TBI (35, 37). This lack of awareness increases the risk of adverse outcomes, such as excessive bleeding, and contributes to undertriage in prehospital care (33, 34). Further research is needed to explore factors contributing to this knowledge gap, including the decision-making processes and behaviours of paramedics when managing older patients (55).

Inadequate training in geriatric-specific care further exacerbates these challenges. Paramedics in Saudi Arabia frequently reported insufficient education on ageing-related changes during university studies and limited access to relevant training courses (75). This knowledge gap results in difficulties in applying essential skills, such as communication, predicting adverse outcomes, and performing technical tasks like IV cannulations (75). Similarly, studies from Canada and the United States indicate that prehospital providers acquire limited geriatric-specific knowledge, leaving them less prepared to address the unique needs of older patients compared to their in-patient counterparts (38, 66). Additionally, cultural factors may hinder effective communication and application of knowledge, as observed among paramedics in the United Kingdom and Saudi Arabia (56, 75).

Training interventions are essential to address these gaps (1, 55, 75). Actions such as incorporating geriatric-specific education into prehospital curricula, providing ongoing training on ageing-related challenges, and familiarising paramedics with the long-term impacts of injuries in older patients are critical (38, 55, 70, 75). Furthermore, targeted training on topics like polypharmacy risks, frailty assessment, field-triage criteria, and holistic care for older patients can significantly enhance paramedics’ readiness to manage geriatric trauma (29, 33, 37, 39–41, 78, 85). Training should also address behavioural and cultural aspects of care to improve communication and foster a safety-oriented working culture (75).

The importance of improving paramedic knowledge and attitudes towards geriatric care cannot be overstated (55). Studies have shown that paramedics often perceive falls and low-mechanism injuries among older adults as less severe, leading to underestimation of their clinical significance (74, 75). By enhancing paramedic education and addressing misconceptions, emergency medical services can ensure better triage, reduce undertriage, and ultimately improve outcomes for older patients (29, 41, 78). This shift requires a sustained commitment to integrating geriatric principles into prehospital care, accompanied by robust research to identify and address the underlying causes of knowledge deficits (55).



8 Conclusion

The increasing proportion of older adults in the global population presents significant challenges for prehospital trauma care, particularly as ageing-related physiological changes profoundly influence clinical outcomes. This narrative review has explored how such changes, affecting the nervous, cardiovascular, respiratory, musculoskeletal, and renal systems that complicate trauma assessment and management in the prehospital setting. These challenges are further exacerbated by frailty, polypharmacy, and comorbidities, which demand more nuanced and individualised approaches to care, especially during initial assessment, triage, and transport.

Despite the increasing burden of trauma among older adults, gaps persist in paramedics’ knowledge and preparedness to manage age-related complexities effectively. Traditional trauma triage tools frequently lack sensitivity and fail to account for frailty, leading to undertriage and inappropriate care decisions. Although some systems, such as the Ohio Trauma Triage Protocol, incorporate geriatric-specific criteria, they still do not address the broader functional and physiological diversity of older patients. This underscores the importance of integrating validated frailty assessment tools such as the CFS, PRISMA-7, and ISAR into prehospital triage protocols.

Improving outcomes for older trauma patients requires targeted interventions, including geriatric-specific education, ongoing professional development, and tailored training on frailty, polypharmacy, and decision-making under uncertainty. Strengthening paramedics’ ability to recognise and respond to ageing-related changes is essential for enhancing both triage accuracy and clinical care.

Future research should focus on refining geriatric triage models, validating frailty tools in EMS contexts, and exploring how paramedics’ clinical judgements are influenced by patient age, presentation, and situational factors. Investigating EMS providers’ decision-making behaviours and cultural attitudes towards older adults will help identify modifiable training gaps and system-level barriers. By addressing these issues through education, clinical guidance, and research-driven protocols, prehospital care systems can become more responsive, equitable, and effective for the ageing trauma population.



Author contributions

NH: Formal Analysis, Funding acquisition, Investigation, Methodology, Writing – original draft, Writing – review and editing. SG: Supervision, Writing – original draft, Writing – review and editing. FS: Supervision, Writing – original draft, Writing – review and editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was funded by the Jazan University, Saudi Arabia.



Acknowledgments

The authors gratefully acknowledge the funding of the Research, Development, and Innovation Authority (RDIA) — Kingdom of Saudi Arabia — with grant number (12899-jazzan-2023-JZU-R-2-1-HW). We also extend our thanks to Alexis Foster (University of Sheffield, United Kingdom, internal) and Niro Siriwardena (University of Lincoln, United Kingdom, external) for their valuable feedback, which contributed to the refinement of this work.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Correction note

A correction has been made to this article. Details can be found at: 10.3389/fmed.2025.1657796.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Harthi N, Goodacre S, Sampson FC. The current status of trauma care for older adults in Saudi Arabia. Front Med. (2024) 11:1505913. doi: 10.3389/fmed.2024.1505913

2. Jacobs D. Special considerations in geriatric injury. Curr Opin Crit Care. (2003) 9:535–9. doi: 10.1097/00075198-200312000-00012

3. Dalton T, Npm MS, Monroe BJ. Complexities of geriatric trauma patients. JEMS. (2015) 40:1–16.

4. Hildebrand F, Pape H, Horst K, Andruszkow H, Kobbe P, Simon T, et al. Impact of age on the clinical outcomes of major trauma. Eur J Trauma Emerg Surg. (2016) 42:317–32. doi: 10.1007/s00068-015-0557-1

5. Lunenfeld B, Stratton P. The clinical consequences of an ageing world and preventive strategies. Best Pract Res Clin Obstet Gynaecol. (2013) 27:643–59. doi: 10.1016/j.bpobgyn.2013.02.005

6. United Nations. World population ageing 2013. Department of economic and social affairs population division. New York, NY: United Nations (2013).

7. Australian Institute of Health and Welfare. Australia’s welfare 2015. Australia’s welfare series no. 12. Cat. no. AUS 189. Bruce, ACT: Australian Institute of Health and Welfare (2015). p. 277–82.

8. Office for National Statistics. Population ageing in the UK and its constituent countries and the European union. Newport: Office for National Statistics (2012).

9. Scheetz L. Prehospital factors associated with severe injury in older adults. Injury. (2010) 41:886–93. doi: 10.1016/j.injury.2010.05.018

10. Ichwan B, Darbha S, Shah M, Thompson L, Evans D, Boulger C, et al. Geriatric-specific triage criteria are more sensitive than standard adult criteria in identifying need for trauma center care in injured older adults. Ann Emerg Med. (2015) 65:92–100.e3. doi: 10.1016/j.annemergmed.2014.04.019

11. Bonne S, Schuerer D. Trauma in the older adult: Epidemiology and evolving geriatric trauma principles. Clin Geriatr Med. (2013) 29:137–50. doi: 10.1016/j.cger.2012.10.008

12. Newell M, Rotondo M, Toschlog E, Waibel B, Sagraves S, Schenarts P, et al. The elderly trauma patient: An investment for the future? J Trauma. (2009) 67:337–40. doi: 10.1097/TA.0b013e3181add08b

13. Staudenmayer K, Hsia R, Mann N, Spain D, Newgard C. Triage of elderly trauma patients: A population-based perspective. J Am Coll Surg. (2013) 217:569–76. doi: 10.1016/j.jamcollsurg.2013.06.017

14. Sullivan J, Mirbahai L, Lord J. Major trauma and acceleration of the ageing process. Ageing Res Rev. (2018) 48:32–9. doi: 10.1016/j.arr.2018.10.001

15. Fuller G, Pandor A, Essat M, Sabir L, Buckley-Woods H, Chatha H, et al. Diagnostic accuracy of prehospital triage tools for identifying major trauma in elderly injured patients: A systematic review. J Trauma Acute Care Surg. (2021) 90:403–12. doi: 10.1097/TA.0000000000003039

16. Amelia R, Frederick R, Eric B, Krasne M, Lee J. Old and undertriaged: A lethal combination. Am Surg. (2012) 78:711–5. doi: 10.1177/000313481207800628

17. Bonne S, Livingston D. Changes in organ physiology in the aging adult. Curr Trauma Rep. (2017) 3:8–12. doi: 10.1007/s40719-016-0069-4

18. AlZahrani A, Sinnert R, Gernsheimer J. Acute kidney injury, sodium disorders, and hypercalcemia in the aging kidney: Diagnostic and therapeutic management strategies in emergency medicine. Clin Geriatr Med. (2013) 29:275–319. doi: 10.1016/j.cger.2012.10.007

19. Soliman Y, Meyer R, Baum N. Falls in the elderly secondary to urinary symptoms. Rev Urol. (2016) 18:28–32. doi: 10.3909/RIU0686

20. Coronado V, Thomas K, Sattin R, Johnson R. The CDC traumatic brain injury surveillance system: Characteristics of persons aged 65 years and older hospitalized with a TBI. J Head Trauma Rehabil. (2005) 20:215–28. doi: 10.1097/00001199-200505000-00005

21. Thompson H, McCormick W, Kagan S. Traumatic brain injury in older adults: Epidemiology, outcomes, and future implications. J Am Geriatr Soc. (2005) 54:1590–5. doi: 10.1111/j.1532-5415.2006.00894.x

22. Pasquale M, Cipolle M, Masiado T, Wasser T. Utilization of national trauma data bank (NTDB) to determine impact of age and comorbidity on mortality rates in isolated head injury. Crit Care Med. (2005) 33:A40.

23. Spaniolas K, Cheng J, Gestring M, Sangosanya A, Stassen N, Bankey P. Ground level falls are associated with significant mortality in elderly patients. J Trauma. (2010) 69:821–5. doi: 10.1097/TA.0b013e3181efc6c6

24. Khoujah D, Cimino-Fiallos N. The geriatric emergency literature 2019. Am J Emerg Med. (2020) 38:1834–40. doi: 10.1016/j.ajem.2020.05.035

25. Hashmi A, Ibrahim-Zada I, Rhee P, Aziz H, Fain M, Friese R, et al. Predictors of mortality in geriatric trauma patients: A systematic review and meta-analysis. J Trauma Acute Care Surg. (2014) 76:894–901. doi: 10.1097/TA.0b013e3182ab0763

26. Salottolo K, Mains C, Offner P, Bourg P, Bar-Or DA. retrospective analysis of geriatric trauma patients: Venous lactate is a better predictor of mortality than traditional vital signs. Scand J Trauma Resusc Emerg Med. (2013) 21:7. doi: 10.1186/1757-7241-21-7

27. Newgard C, Zive D, Holmes J, Bulger E, Staudenmayer K, Liao M, et al. A multisite assessment of the American college of surgeons committee on trauma field triage decision scheme for identifying seriously injured children and adults. J Am Coll Surg. (2011) 213:709–21. doi: 10.1016/j.jamcollsurg.2011.09.012

28. Caterino J, Raubenolt A, Cudnik M. Modification of Glasgow coma Scale criteria for injured elders. Acad Emerg Med. (2011) 18:1014–21. doi: 10.1111/j.1553-2712.2011.01164.x

29. Garwe T, Stewart K, Stoner J, Newgard C, Scott M, Zhang Y, et al. Out-of-hospital and Inter-hospital under-triage to designated tertiary trauma centers among injured older adults: A 10-year Statewide geospatial-adjusted analysis. Prehosp Emerg Care. (2017) 21:734–43. doi: 10.1080/10903127.2017.1332123

30. McCoy C, Chakravarthy B, Lotfipour S. Guidelines for field triage of injured patients: In conjunction with the morbidity and mortality weekly report published by the center for disease control and prevention. West J Emerg Med. (2013) 14:69–76. doi: 10.5811/westjem.2013.1.15981

31. Werman H, Erskine T, Caterino J, Riebe J, Valasek T. Development of statewide geriatric patients trauma triage criteria. Prehosp Disaster Med. (2011) 26:170–9. doi: 10.1017/S1049023X11006315

32. Serina P, Lo A, Kocherginsky M, Gray E, Lindquist L, Post L, et al. The clinical frailty scale and health services use for older adults in the emergency department. J Am Geriatr Soc. (2021) 69:837–9. doi: 10.1111/jgs.16937

33. Chang D, Bass R, Cornwell E, Mackenzie E. Undertriage of elderly trauma patients to state-designated trauma centers. Arch Surg. (2008) 143:776–81; discussion 782. doi: 10.1001/archsurg.143.8.776

34. Cull J, Riggs R, Riggs S, Byham M, Witherspoon M, Baugh N, et al. Development of trauma level prediction models using emergency medical service vital signs to reduce over- and undertriage rates in penetrating wounds and falls of the elderly. Am Surg. (2019) 85:524–9. doi: 10.1177/00031348211003596

35. Nishijima D, Gaona S, Waechter T, Maloney R, Bair T, Blitz A, et al. Out-of-hospital triage of older adults with head injury: A retrospective study of the effect of adding “anticoagulation or antiplatelet medication use” as a criterion. Ann Emerg Med. (2017) 70:127–138.e6. doi: 10.1016/j.annemergmed.2016.12.018

36. Scheetz L. Comparison of type and severity of major injuries among undertriaged and correctly triaged older patients. J Emerg Med. (2012) 43:1020–8. doi: 10.1016/j.jemermed.2011.09.036

37. Nishijima D, Gaona S, Waechter T, Maloney R, Bair T, Blitz A, et al. Do EMS providers accurately ascertain anticoagulant and antiplatelet use in older adults with head trauma? Prehosp Emerg Care. (2017) 21:209–15. doi: 10.1080/10903127.2016.1218985

38. Duong H, Herrera L, Moore J, Donnelly J, Jacobson K, Carlson J, et al. National characteristics of emergency medical services responses for older adults in the United States. Prehosp Emerg Care. (2018) 22:7–14. doi: 10.1080/10903127.2017.1347223

39. Meyers M, Wei T, Cyr J, Hunold T, Shofer F, Cowden C, et al. The triage of older adults with physiologic markers of serious injury using a state-wide prehospital Plan. Prehosp Disaster Med. (2019) 34:497–505. doi: 10.1017/S1049023X19004825

40. Amoako J, Evans S, Brown N, Khaliqdina S, Caterino J. Identifying predictors of undertriage in injured older adults after implementation of statewide geriatric trauma triage criteria. Acad Emerg Med. (2019) 26:648–56. doi: 10.1111/acem.13695

41. Newgard C, Holmes J, Haukoos J, Bulger E, Staudenmayer K, Wittwer L, et al. Improving early identification of the high-risk elderly trauma patient by emergency medical services. Injury. (2016) 47:19–25. doi: 10.1016/j.injury.2015.09.010

42. Newgard C, Lin A, Eckstrom E, Caughey A, Malveau S, Griffiths D, et al. Comorbidities, anticoagulants, and geriatric-specific physiology for the field triage of injured older adults. J Trauma Acute Care Surg. (2019) 86:829–37. doi: 10.1097/TA.0000000000002195

43. Howard J, Cipolle M, Horvat S, Sabella V, Reed J, Fulda G, et al. Preinjury warfarin worsens outcome in elderly patients who fall from standing. J Trauma. (2009) 66:1518–22; discussion 1523–4. doi: 10.1097/TA.0b013e3181a59728

44. Williams T, Sadjadi J, Harken A, Victorino G. The necessity to assess anticoagulation status in elderly injured patients. J Trauma. (2008) 65:772–6; discussion 776–7. doi: 10.1097/TA.0b013e3181877ff7

45. Benjamin E, Khor D, Cho J, Biswas S, Inaba K, Demetriades D. The age of undertriage: Current trauma triage criteria underestimate the role of age and comorbidities in early mortality. J Emerg Med. (2018) 55:278–87. doi: 10.1016/j.jemermed.2018.02.001

46. Neideen T, Lam M, Brasel K. Preinjury beta blockers are associated with increased mortality in geriatric trauma patients. J Trauma. (2008) 65:1016–20. doi: 10.1097/TA.0b013e3181897eac

47. Joseph B, Hassan A. Geriatric trauma patients: What is the difference? Curr Surg Rep. (2016) 4:1–6. doi: 10.1007/s40137-015-0123-0

48. Carpenter C, Arendts G, Hullick C, Nagaraj G, Cooper Z, Burkett E. Major trauma in the older patient: Evolving trauma care beyond management of bumps and bruises. Emerg Med Australas. (2017) 29:450–5. doi: 10.1111/1742-6723.12785

49. Fadden S, Prior K. Anaesthetic priorities in pre-hospital trauma care. Anaesth Intensive Care Med. (2017) 18:375–9. doi: 10.1016/j.mpaic.2017.05.004

50. Wong H, Lovett N, Curry N, Shah K, Stanworth S. Antithrombotics in trauma: Management strategies in the older patients. J Blood Med. (2017) 8:165–74. doi: 10.2147/JBM.S125209

51. Kehoe A, Rennie S, Smith J. Glasgow coma scale is unreliable for the prediction of severe head injury in elderly trauma patients. Emerg Med J. (2015) 32:613–5. doi: 10.1136/emermed-2013-203488

52. Alshibani A, Banerjee J, Lecky F, Coats T, Alharbi M, Conroy S. New horizons in understanding appropriate prehospital identification and trauma triage for older adults. Open Access Emerg Med. (2021) 13:117–35. doi: 10.2147/OAEM.S297850

53. Elliott A, Taub N, Banerjee J, Aijaz F, Jones W, Teece L, et al. Does the clinical frailty scale at triage predict outcomes from emergency care for older people? Ann Emerg Med. (2021) 77:620–7. doi: 10.1016/j.annemergmed.2020.09.006

54. Fisher J, Bates C, Banerjee J. The growing challenge of major trauma in older people: A role for comprehensive geriatric assessment? Age Ageing. (2017) 46:709–12. doi: 10.1093/ageing/afx035

55. Harthi N, Goodacre S, Sampson F, Alharbi R. Research priorities for prehospital care of older patients with injuries: Scoping review. Age Ageing. (2022) 51:afac108. doi: 10.1093/ageing/afac108

56. Green J, Kirby K, Hope S. Ambulance clinicians’ perceptions, assessment and management of frailty: Thematic analysis of focus groups. Br Paramed J. (2018) 3:23–33. doi: 10.29045/14784726.2018.12.3.3.23

57. Alshibani A, Singler B, Conroy S. Towards improving prehospital triage for older trauma patients. Z Gerontol Geriatr. (2021) 54:125–9. doi: 10.1007/s00391-021-01844-4

58. Dawson A, Dennison E. Measuring the musculoskeletal aging phenotype. Maturitas. (2016) 93:13–7. doi: 10.1016/j.maturitas.2016.04.014

59. Schulz J. Rhabdomyolysis and elderly fallers. J Paramed Pract. (2023) 14:1–8. doi: 10.12968/jpar.2022.14.12.CPD1

60. Cheung C, Ponnusamy A, Anderton J. Management of acute renal failure in the elderly patient: A clinician’s guide. Drugs Aging. (2008) 25:455–76. doi: 10.2165/00002512-200825060-00002

61. Sammy I, Lecky F, Sutton A, Leaviss J, O’Cathain A. Factors affecting mortality in older trauma patients-A systematic review and meta-analysis. Injury. (2016) 47:1170–83. doi: 10.1016/j.injury.2016.02.027

62. Foley A, Loharuka S, Barrett J, Mathews R, Williams K, McGrother C, et al. Association between the geriatric giants of urinary incontinence and falls in older people using data from the Leicestershire MRC incontinence study. Age Ageing. (2012) 41:35–40. doi: 10.1093/ageing/afr125

63. Bruijns S, Guly H, Bouamra O, Lecky F, Lee W. The value of traditional vital signs, shock index, and age-based markers in predicting trauma mortality. J Trauma Acute Care Surg. (2013) 74:1432–7. doi: 10.1097/TA.0b013e31829246c7

64. Kehoe A, Smith J, Edwards A, Yates D, Lecky F. The changing face of major trauma in the UK. Emerg Med J. (2015) 32:911–5. doi: 10.1136/emermed-2015-205265

65. Kwan E, Straus S. Assessment and management of falls in older people. CMAJ. (2014) 186:E610–21. doi: 10.1503/cmaj.131330

66. Goldstein J, McVey J, Ackroyd-Stolarz S. The role of emergency medical services in geriatrics: Bridging the gap between primary and acute care. CJEM. (2016) 18:54–61. doi: 10.1017/cem.2015.73

67. Goldstein J, Hubbard R, Moorhouse P, Andrew M, Mitnitski A, Rockwood K. The validation of a care partner-derived frailty index based upon comprehensive geriatric assessment (CP-FI-CGA) in emergency medical services and geriatric ambulatory care. Age Ageing. (2015) 44:327–30. doi: 10.1093/ageing/afu161

68. Goldstein J, Andrew M, Travers A. Frailty in older adults using pre-hospital care and the emergency department: A narrative review. Can Geriatr J. (2012) 15:16–22. doi: 10.5770/cgj.15.27

69. Goldstein J, Jensen J, Carter A, Travers A, Rockwood K. The epidemiology of prehospital emergency responses for older adults in a provincial EMS system. CJEM. (2015) 17:491–6. doi: 10.1017/cem.2015.20

70. Beck B, Cameron P, Lowthian J, Fitzgerald M, Judson R, Gabbe B. Major trauma in older persons. BJS Open. (2018) 2:310–8. doi: 10.1002/bjs5.80

71. Rose G, Decalf V, Everaert K, Bower W. Toileting-related falls at night in hospitalised patients: The role of nocturia. Australas J Ageing. (2020) 39:e70–6. doi: 10.1111/ajag.12696

72. Starkstein S, Jorge R. Dementia after traumatic brain injury. Int Psychogeriatr. (2005) 17:S93–107. doi: 10.1017/s1041610205001973

73. Lewis E, Dent E, Alkhouri H, Kellett J, Williamson M, Asha S, et al. Which frailty scale for patients admitted via emergency department? A cohort study. Arch Gerontol Geriatr. (2019) 80:104–14. doi: 10.1016/j.archger.2018.11.002

74. Simpson P, Thomas R, Bendall J, Lord B, Lord S, Close J. ’Popping nana back into bed’ – a qualitative exploration of paramedic decision making when caring for older people who have fallen. BMC Health Serv Res. (2017) 17:299. doi: 10.1186/s12913-017-2243-y

75. Harthi N, Goodacre S, Sampson F, Binhotan M, Alotaibi A. Paramedics and emergency medical technicians’ perceptions of geriatric trauma care in Saudi Arabia. BMC Emerg Med. (2025) 25:6. doi: 10.1186/s12873-024-01167-8

76. Harthi N, Goodacre S, Sampson F. Optimising prehospital trauma triage for older adults: Challenges, limitations, and future directions. Front Med (Lausanne). (2025) 12:1569891. doi: 10.3389/fmed.2025.1569891

77. Alshibani A, Banerjee J, Williams C, Conroy S. Guidance to improve prehospital trauma triage decisions for geriatric patients: A review of the literature. Emerg Heal Serv J. (2024) 1:2–11. doi: 10.4103/EHSJ.EHSJ_3_24

78. Oberkircher L, Schubert N, Eschbach D, Bliemel C, Krueger A, Ruchholtz S, et al. Prehospital pain and analgesic therapy in elderly patients with hip fractures. Pain Pract. (2016) 16:545–51. doi: 10.1111/papr.12299

79. Coughlan T, Dockery F. Osteoporosis and fracture risk in older people. Clin Med (Lond). (2014) 14:187–91. doi: 10.7861/clinmedicine.14-2-187

80. O’Caoimh R, Costello M, Small C, Spooner L, Flannery A, O’Reilly L, et al. Comparison of frailty screening instruments in the emergency department. Int J Environ Res Public Health. (2019) 16:3626. doi: 10.3390/ijerph16193626

81. Gąsecki D, Kwarciany M, Nyka W, Narkiewicz K. Hypertension, brain damage and cognitive decline. Curr Hypertens Rep. (2013) 15:547–58. doi: 10.1007/s11906-013-0398-4

82. Kaeppeli T, Rueegg M, Dreher-Hummel T, Brabrand M, Kabell-Nissen S, Carpenter C, et al. Validation of the clinical frailty scale for prediction of thirty-day mortality in the emergency department. Ann Emerg Med. (2020) 76:291–300. doi: 10.1016/j.annemergmed.2020.03.028

83. Bala M, Willner D, Klauzni D, Bdolah-Abram T, Rivkind A, Gazala M, et al. Pre-hospital and admission parameters predict in-hospital mortality among patients 60 years and older following severe trauma. Scand J Trauma Resusc Emerg Med. (2013) 21:91. doi: 10.1186/1757-7241-21-91

84. Ha V, Nguyen T, Nguyen T, Nguyen H, Nguyen T, Nguyen A, et al. Prevalence and factors associated with falls among older outpatients. Int J Environ Res Public Health. (2021) 18:4041. doi: 10.3390/ijerph18084041

85. Newgard C, Richardson D, Holmes J, Rea T, Hsia R, Mann N, et al. Physiologic field triage criteria for identifying seriously injured older adults. Prehosp Emerg Care. (2014) 18:461–70. doi: 10.3109/10903127.2014.912707


Copyright
© 2025 Harthi, Goodacre and Sampson. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fmed-12-1588927-t001.jpg
Triage tool

Key features

Evidence

Limitations

US Field Triage
Decision

Scheme

Four-step triage process:

1. Physiological: GCS < 13, SBP < 90 mmHg,
abnormal respiratory rate (RR)

2. Anatomical: penetrating injuries, long-bone
fractures, skull/pelvic fractures
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pedestrian struck
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Ohio Trauma
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1. Physiological: GCS < 13, SBP < 90 mmHg, RR < 10
or >29, loss of consciousness > 5 min

2. Anatomical: penetrating injuries, flail chest, spinal
cord injury, pelvic fractures, amputations, burns
>10% TBSA

3. Additional considerations: mechanism of injury, age,
comorbidities

-Geriatric-specific adjustments (2009):

eRaised SBP threshold to <100 mmHg

oGCS < 14 for TBI

eSingle long-bone fracture

eStanding falls with TBI
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adults

-Reduced specificity leads to increased
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-7-item questionnaire
-Self-reported
-Screens for disability
and comorbidity

-AUC: 0.88

-Sensitivity: 84%, Specificity: 78%
-Best at distinguishing pre-frail
vs. frail (AUC: 0.71)

-High diagnostic
accuracy

-Short administration
time

-Strong inter-rater
reliability (r = 0.75)
-Effective in ED triage

-Not yet validated for EMS use
-Dependent on patient response
-No digital tool for EMS
application

-Requires further feasibility
testing in prehospital settings

settings
CFS -9-point clinical -AUC: 0.83 -Greater specificity than -Moderate inter-rater reliability
(Clinical Frailty Scale) judgement scale -Validated in trauma patients ISAR or PRISMA-7 (r=0.78)
-Based on functional -Strong predictor of 30-day -Predicts mortality, -Requires clinical training
status and comorbidities mortality and adverse outcomes delirium, and discharge -Longer assessment time than
-Requires trained rater needs PRISMA-7
-Widely used in EDs -Not routinely used in prehospital
across multiple countries triage
ISAR -6-item screening tool -AUC: 0.78 -Quick to administer -Poor specificity — high

(Identification of Seniors at Risk)

-Self-reported
-Focuses on prior
hospital use, ADLs,
memory

-Sensitivity: 95%, specificity: 35%
-Highest sensitivity, but lowest
specificity

-High sensitivity
-Suitable for initial risk
identification

false-positive rate

-Weakest diagnostic accuracy
overall

-Reliability lower (r = 0.62)
-May overburden trauma centres
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