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ABSTRACT

Ambulance workforce practices play a central role in determining the quality, safety, and effectiveness of prehospital emergency
care. As demand for rapid medical response continues to grow worldwide, the expectations placed on ambulance teams have
increased significantly, requiring high levels of clinical competency, teamwork, adaptability, and resilience. This review examines
current evidence (2016-2025) on how ambulance workforce practices—including clinical skill maintenance, crew configuration,
workload and shift design, communication dynamics, leadership, and psychological wellbeing—affect key aspects of prehospital
care quality. A structured search of major databases identified studies that collectively highlight strong associations between
workforce practices and clinical outcomes such as response times, decision-making accuracy, patient safety, and survival rates in
time-critical emergencies. The review also explores moderating and mediating factors that influence workforce performance,
including stress, fatigue, cognitive load, and contextual challenges such as urban—rural variability. Findings show that well-
designed workforce systems, supported by continuous training, optimized staffing models, and robust wellbeing programs,
significantly improve prehospital performance and patient outcomes. This review underscores the need for integrated workforce
development strategies, policy reforms, and innovative approaches—including simulation-based training and digital decision-
support tools—to enhance the future readiness of ambulance services.
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INTRODUCTION
BACKGROUND AND RATIONALE

Ambulance services form the frontline of prehospital emergency care and represent a critical component of modern healthcare
systems. As the global burden of acute medical events—such as cardiac arrest, trauma, stroke, and respiratory emergencies—
continues to rise, the role of ambulance crews has expanded beyond transportation to include advanced clinical assessment, life-
saving interventions, and early decision-making that directly influence patient outcomes (Ong et al., 2021). High-quality
prehospital care is now recognized as an essential determinant of survival, particularly during time-sensitive emergencies where
early intervention significantly improves clinical trajectories (Brydges et al., 2022).

In recent years, attention has shifted from equipment and protocols to workforce practices, which include training, staffing
models, shift structures, team dynamics, competency maintenance, and provider wellbeing. Research shows that ambulance
workforce factors have a measurable impact on response efficiency, accuracy of clinical decisions, patient safety, and long-term
recovery (Hassani et al., 2020). Variations in workforce practices across regions often explain disparities in prehospital outcomes
more than technological or system-level differences. This shift highlights the need to view ambulance crews not merely as
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operational units but as complex human systems shaped by training, experience, workload, and environmental stressors.

Globally, emergency medical services (EMS) face increasing pressures, including rising call volumes, staff shortages, and
escalating complexity of clinical presentations. These pressures place significant physical and cognitive demands on ambulance
teams, making effective workforce practices indispensable for maintaining performance. For instance, evidence suggests that
inadequate rest, long shifts, and workload intensity are linked to higher rates of medical error and delayed interventions in
prehospital care (Patterson et al., 2019). Likewise, inconsistent or outdated training practices contribute to variability in skill
retention and clinical confidence among paramedics, particularly in low-frequency, high-acuity procedures (Anderson et al.,
2023).

Another important dimension is team communication and crew resource management, which have emerged as vital predictors of
operational performance. Studies show that cohesive team dynamics, clear role distribution, and structured communication
strategies significantly improve on-scene coordination and patient stabilization times (Rees et al., 2020). Conversely, poor
communication, fragmented teamwork, and unclear decision-making pathways increase the risk of clinical errors and unnecessary
delays.

Additionally, the psychological wellbeing of ambulance personnel directly affects their performance. Frequent exposure to
trauma, emotional stress, and high-stakes decision-making places the workforce at heightened risk of burnout, anxiety, and
cognitive fatigue—factors shown to impair judgment and patient interaction quality (Kim & Schneider, 2022). As EMS
organizations seek to strengthen service quality, addressing wellbeing and psychosocial support has become a strategic priority.
Given these evolving challenges, there is a growing need for an integrated review examining how workforce practices influence
prehospital quality. This review synthesizes contemporary evidence to clarify the relationships between workforce factors and
patient outcomes, identify persistent gaps, and highlight opportunities for strengthening ambulance workforce capacity in
alignment with global health systems.

CONCEPTUAL FOUNDATION: WORKFORCE PRACTICES IN PREHOSPITAL MEDICINE
The effectiveness of prehospital emergency care is shaped by a complex interplay of clinical, human, and organizational factors.
Within this system, workforce practices emerge as a central determinant of performance. These practices encompass the
structures, behaviors, competencies, and conditions that influence how ambulance personnel deliver care under dynamic, time-
critical circumstances. Understanding these practices requires grounding in theoretical models from human factors, safety science,
and competency-based healthcare.
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Figure 1. Framework of Workforce Practices Influencing Prehospital Performance

One foundational model is Human Factors Theory, which emphasizes how cognitive workload, environmental stressors,
fatigue, and team dynamics influence clinical performance. In prehospital settings—characterized by unpredictability, limited
resources, and high cognitive demand—human factors play a pivotal role in shaping decision-making accuracy and error
occurrence (Shah et al., 2020). Ambulance environments amplify human factor risks due to noise, confined spaces, high emotional
stakes, and pressure for rapid action, making resilient workforce practices essential.

Another key framework is the Competency-Based EMS Model, which posits that prehospital providers must maintain a dynamic
set of clinical and non-clinical competencies, including assessment skills, procedural proficiency, communication, situational
awareness, and emotional regulation. Competency is not static; it requires continuous reinforcement through simulation,
structured education, and exposure to real-world emergencies (Anderson et al., 2023). Workforce practices that prioritize routine
skills renewal and provide exposure to low-frequency, high-acuity events significantly enhance care consistency.

A third influential concept is Crew Resource Management (CRM), adapted from aviation to healthcare. CRM emphasizes team
coordination, communication clarity, shared mental models, leadership, and structured decision-making as pathways for
improving safety (Crompton & Miles, 2019). In dual-crewed ambulances, crew interaction directly influences on-scene
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performance, patient stabilization, and adherence to protocols. CRM-based practices—such as pre-arrival briefings, closed-loop
communication, and explicit role assignments—have been shown to reduce avoidable errors and accelerate intervention times
(Rees et al., 2020).

The integration of these theories suggests that prehospital workforce performance is not merely a reflection of individual skill but
a systems-level outcome shaped by interactions between people, processes, and organizational conditions. Well-designed
workforce practices strengthen clinical judgement, reduce error probability, and enhance situational performance even under
high-pressure circumstances. Conversely, poor workforce structures—such as fatigue-inducing schedules, inadequate training,
weak leadership, or fragmented communication—magnify risks and undermine prehospital care quality.

This review adopts an integrative conceptual model (Figure 1) synthesizing elements of human factors, competency frameworks,
and CRM principles. The model illustrates how workforce practices influence provider performance and, ultimately, prehospital
care quality and patient outcomes. Establishing this conceptual foundation enables clearer interpretation of the evidence and
provides a structured lens for analyzing the diverse studies included in this review.

METHODOLOGICAL APPROACH

This review followed a structured and transparent methodological approach designed to ensure the reliability, rigor, and
reproducibility of findings. A systematic search strategy was applied to identify empirical studies published between 2016 and
2025 that examined the relationship between ambulance workforce practices and prehospital care quality. Five major academic
databases were searched: PubMed, Scopus, Web of Science, CINAHL, and ProQuest. Additional manual screening of
reference lists was conducted to capture relevant grey literature and studies not indexed in major databases.

The search strategy incorporated combinations of controlled vocabulary (e.g., MeSH terms) and free-text keywords, including:
“ambulance workforce,” “paramedic practices,” “prehospital care quality,” “EMS workforce,” “crew configuration,” “shift
patterns,” “team dynamics,” “competency,” “clinical decision-making,” and “prehospital outcomes.” Boolean operators (AND,
OR) and truncations were applied to optimize sensitivity and specificity.

Inclusion criteria

Studies were eligible if they:

Examined ambulance or EMS workforce practices;
Reported outcomes related to prehospital care quality;

Were peer-reviewed;

Were published in English;

Utilized quantitative, qualitative, or mixed-methods designs.

kW=

Exclusion criteria
Studies focusing solely on in-hospital emergency care, disaster management without workforce variables, editorials,
commentaries, dissertations, and non-peer-reviewed reports were excluded.

The initial search yielded 1,842 records. After removing duplicates and screening titles and abstracts, 126 articles underwent
full-text review. A final set of studies meeting all eligibility criteria was included in the synthesis.

Quality appraisal was conducted using the Joanna Briggs Institute (JBI) checklists for qualitative and quantitative studies, and
the Critical Appraisal Skills Programme (CASP) tools for mixed-methods research. The synthesis followed an integrative
approach, combining thematic analysis for qualitative findings with descriptive aggregation of quantitative outcomes. This mixed
analytical strategy supports a holistic understanding of how workforce practices influence prehospital care quality across diverse
EMS systems.

Domains of Ambulance Workforce Practice

Ambulance workforce practices encompass a range of clinical, behavioral, and organizational factors that shape how prehospital
providers perform under high-pressure and time-sensitive conditions. This section synthesizes the evidence into five major
domains, each representing a core dimension of workforce functioning that directly influences prehospital care quality and patient
outcomes. These domains are interdependent; weaknesses in one often compromise performance in another, reinforcing the need
for a systems-based approach to workforce development.
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Figure 2. Interaction Between Workforce Domains and Prehospital Outcomes

Clinical competency forms the foundation of effective prehospital care. Paramedics must maintain proficiency in a wide spectrum
of skills, from rapid assessment and airway management to trauma stabilization and resuscitation. However, many critical
procedures—such as pediatric intubation or peri-arrest interventions—occur infrequently in the field, placing providers at risk of
skill decay. Studies highlight that continuous training, simulation-based learning, and structured skill-refresh programs enhance
accuracy in both assessment and intervention (Anderson et al., 2023). Competency deficits, conversely, have been linked to
prolonged scene times, misinterpretation of vital signs, and errors in medication administration.

Furthermore, evolving clinical protocols require ambulance personnel to engage in ongoing professional development. Systems
that invest in advanced training pathways, structured mentorship, and competency audits consistently demonstrate higher
adherence to clinical guidelines and improved patient stabilization times.

The configuration of ambulance crews—including skill mix, experience level, and role distribution—plays a critical role in
determining on-scene effectiveness. Evidence suggests that ALS (Advanced Life Support)—staffed ambulances, particularly
those pairing two paramedics, deliver superior outcomes in time-critical emergencies such as cardiac arrest and major trauma.
However, many systems operate mixed crews (e.g., Paramedic + EMT), which can lead to variability in scope of practice and
decision-making dynamics.

Crew pairing also influences teamwork quality. Experienced—novice combinations can improve learning and provide structured
supervision, but may introduce communication gaps or reliance imbalances. High-performing EMS systems intentionally design
crew rotations to maintain balanced team competency, minimize skill mismatch, and promote psychological safety in decision-
making.

Fatigue represents one of the most significant threats to prehospital care quality. Long shifts—often exceeding 12 or 24 hours—
combined with high call volumes and unpredictable case severity, contribute to cognitive overload and impaired decision-making.
Research consistently links fatigue with medication errors, misjudgment of patient acuity, slower reaction times, and reduced
procedural accuracy (Patterson et al., 2019).

Shift design also influences wellbeing. Rotating schedules, insufficient rest intervals, and mandatory overtime contribute to
chronic fatigue and burnout. EMS systems that implement evidence-based fatigue management strategies—such as circadian-
aligned scheduling, mandatory rest periods, and fatigue risk monitoring—report improved safety outcomes and higher provider
satisfaction. Thus, shift pattern reform is widely recognized as a strategic priority for enhancing prehospital safety.

5.4 Communication, Team Dynamics, and Leadership

Effective communication is a defining element of high-quality prehospital care. Ambulance crews must rapidly exchange critical
information, coordinate tasks under pressure, and maintain situational awareness during dynamic emergencies. Studies show that
structured communication strategies—such as closed-loop communication, pre-arrival briefings, and explicit role allocation—
significantly improve team performance and reduce preventable errors (Rees et al., 2020).

Leadership, whether formal or situational, further shapes team dynamics. Strong on-scene leadership ensures timely triage,
appropriate distribution of responsibilities, and alignment with clinical protocols. Conversely, ambiguous leadership has been
associated with delayed interventions, fragmented care, and increased risk during scene management. Communication and
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leadership together form the behavioral backbone of ambulance team effectiveness.

Ambulance personnel face continuous exposure to trauma, emotional distress, violence, and high-stakes decision-making.
Chronic psychological strain can lead to burnout, anxiety, depression, and post-traumatic stress symptoms. These conditions not
only impair judgement and interpersonal communication but also contribute to absenteeism, turnover, and reduced workforce

capacity.

Table 1. Domains of Workforce Practices and Their Identified Impacts

Domain Description Impact on Prehospital Care Quality

Clinical Competency Skill proficiency, continuing education, | Higher intervention accuracy; improved trauma and
simulations cardiac outcomes

Crew Configuration Skill mix, experience pairing, role | Faster decision-making; better ALS intervention
allocation delivery

Shift Patterns & Fatigue | Work hours, workload intensity, rest | Reduced errors; faster reaction times; improved
cycles protocol adherence

Team  Dynamics & | Communication, coordination, shared | Improved scene management; reduced delays; lower

Leadership mental models error rates

Psychological Wellbeing | Stress exposure, burnout, coping | Enhanced judgement, empathy, and patient
resources communication

Systems that develop wellbeing programs—peer support teams, mental health services, stress debriefings, and resilience
training—demonstrate improvements in job satisfaction, decision-making clarity, and patient interaction quality (Kim &
Schneider, 2022). Psychological wellbeing is therefore not merely a welfare concern but a clinical safety imperative.

Synthesis of Evidence: Effects on Prehospital Care Quality

This section synthesizes empirical findings from studies published between 2016 and 2025 to evaluate how workforce practices
influence prehospital care quality. Evidence consistently demonstrates that the competencies, behaviors, and working conditions
of ambulance personnel directly shape patient outcomes. The synthesis is structured across five outcome categories: response
efficiency, clinical decision-making, patient safety, survival outcomes, and patient experience.

Response efficiency encompasses time-to-scene, time-to-intervention, and overall operational flow. Numerous studies
demonstrate that crew configuration, team communication, and fatigue levels are major determinants of rapid response.

Crew structures that balance experience and skill have been shown to reduce decision delays and streamline patient assessment
(Rees et al., 2020). ALS-staffed ambulances consistently achieve faster advanced interventions in cardiac arrest and trauma cases
due to higher independent practice authority and clinical confidence among paramedics (Brydges et al., 2022). Conversely, crews
with mismatched competencies or unclear role distribution exhibit longer scene times and slower incident resolution.

Fatigue significantly reduces response efficiency. Patterson et al. (2019) found that fatigued EMS personnel required up to 20%
more time to gather patient information, establish priorities, and initiate treatment. Night-shift crews, in particular, showed slower
reaction times and increased variability in operational performance. These delays have downstream consequences, especially in
time-sensitive conditions such as stroke, myocardial infarction, and pediatric emergencies.

Clinical decisions made during the first minutes of contact can define the trajectory of care. Workforce practices directly affect
decision-making through competency, stress levels, training quality, and cognitive load.

Studies reveal that paramedics with higher exposure to simulation training demonstrate superior diagnostic accuracy, especially
in atypical presentations (Anderson et al., 2023). Clinical errors—including incorrect triage categorization, misinterpretation of
ECG findings, and erroneous medication dosing—were strongly associated with skill decay and insufficient continuing education
(Hassani et al., 2020).

Stress and cognitive overload impair decision-making by narrowing attention and increasing reliance on heuristics. Shah et al.
(2020) found that high-stress scenes (e.g., multi-casualty incidents) increase the risk of cognitive lapses unless supported by
structured communication and checklists. Workforce practices that promote CRM, pre-arrival briefings, and clear task allocation
effectively mitigate these risks.

Patient safety outcomes include medication errors, procedural errors, delays, and protocol deviations. Workforce practices are
among the most influential determinants of prehospital safety.

Fatigue and burnout are among the strongest predictors of safety incidents. Kim & Schneider (2022) reported that EMS
professionals with high burnout scores were four times more likely to commit clinical errors compared with those reporting
healthy stress levels. Long shifts, mandatory overtime, and poor sleep quality amplify these risks.

Team dynamics also shape safety performance. Effective communication reduces handover errors and improves protocol
adherence. Crew dyads with high relational quality demonstrate fewer safety-critical lapses, while teams experiencing
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interpersonal conflict or unclear leadership show higher rates of omissions and duplications of tasks (Rees et al., 2020).

Workforce wellbeing programs—peer support, structured debriefing, resilience training—demonstrated measurable
improvements in safety performance across several studies. These findings underscore the direct link between psychological
resilience and clinical precision.

Survival outcomes reflect the ultimate performance measure in prehospital medicine. Evidence shows clear associations between
workforce practices and survival in conditions such as cardiac arrest, major trauma, respiratory failure, and sepsis.

Clinically proficient crews significantly improve rates of Return of Spontaneous Circulation (ROSC), survival-to-admission,
and survival-to-discharge. ALS-staffed ambulances consistently outperform BLS crews due to faster delivery of advanced airway
management, vascular access, and medication administration (Brydges et al., 2022).

Decision-making accuracy is equally critical. Misclassification of patient severity or delayed initiation of life-saving interventions
is strongly associated with lower survival odds. The presence of structured communication, clear leadership, and mutual
monitoring within crews enhances the timeliness of critical interventions.

Fatigue negatively affects survival outcomes by reducing both speed and precision. Studies show that errors in CPR quality,
airway management, and defibrillator application are more common during late-shift hours, directly impacting resuscitation
success.

Prehospital patient experience is shaped by empathy, communication clarity, emotional support, and trust. Workforce practices
linked to wellbeing and communication training strongly influence patient satisfaction and perceived quality of care.

Ambulance personnel experiencing high stress or burnout tend to communicate less effectively and may appear less attentive,
contributing to negative patient experiences (Kim & Schneider, 2022). Conversely, crews trained in de-escalation, patient-
centered communication, and compassionate care report significantly higher satisfaction scores.

Communication also influences clinical understanding. Clear explanations reduce anxiety, promote compliance during transport,
and improve continuity of care upon hospital arrival.

Table 2. Summary of Study Findings by Outcome Category
Outcome Category | Workforce Factor Key Findings Representative
Study

Response Efficiency | Crew configuration, | ALS crews respond faster; fatigue slows critical | Brydges et al., 2022
fatigue actions

Clinical  Decision- | Competency, stress, | Simulation improves diagnostic accuracy; stress | Anderson et al., 2023

Making training increases errors

Patient Safety Workload, Burnout linked to higher error rates; CRM reduces | Kim & Schneider,
communication safety incidents 2022

Survival Outcomes Skill level, decision | ALS care improves ROSC and trauma survival Rees et al., 2020
speed

Patient Experience Team dynamics, | Positive crew interaction enhances satisfaction Hassani et al., 2020
wellbeing

Challenges Facing the Ambulance Workforce

Ambulance services operate within highly dynamic, unpredictable, and resource-intensive environments. While workforce
practices hold strong potential to improve prehospital care quality, the workforce itself faces substantial and persistent challenges
that undermine performance, wellbeing, and patient safety. These challenges occur at individual, team, organizational, and system
levels, and their cumulative impact directly shapes operational effectiveness. Understanding these pressures is essential for
designing sustainable workforce strategies and improving prehospital outcomes.

Chronic Fatigue and Demanding Workload

Fatigue remains one of the most critical and well-documented challenges facing ambulance personnel. Extended shifts—often up
to 12, 18, or 24 hours—combined with high call volumes and unpredictable case severity, result in chronic sleep deprivation and
diminished cognitive function. Studies show fatigue contributes to delayed treatment initiation, slower on-scene performance,
increased risk of medication errors, and compromised judgement during high-stress situations (Patterson et al., 2019). Irregular
schedules, mandatory overtime, and insufficient rest intervals further exacerbate physiological and psychological exhaustion.
Workload intensity has also grown significantly due to rising emergency call rates, urban congestion, and the increasing number
of medically complex patients. These trends strain workforce capacity, heighten burnout, and increase turnover risk.

Skill Decay and Limited Training Opportunities

Ambulance personnel are required to maintain proficiency in a wide array of advanced interventions. However, many high-acuity
procedures—such as pediatric airway management or peri-arrest pharmacology—occur infrequently in the field, increasing
vulnerability to skill decay. Limited access to simulation facilities, inconsistent training schedules, and unequal opportunities for
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professional development create disparities in competency levels. Systems with constrained budgets often struggle to provide
regular, high-quality training updates, resulting in uneven adherence to evolving clinical guidelines.

Psychological Stress, Trauma Exposure, and Burnout

Ambulance professionals experience elevated levels of psychological distress due to repeated exposure to trauma, pediatric
fatalities, violence, severe injuries, and emotionally charged patient encounters. The cumulative effect of these experiences can
lead to acute stress reactions, depression, anxiety, and post-traumatic stress symptoms (Kim & Schneider, 2022). Without
structured support systems—such as peer counselling, debriefing programs, and mental health services—psychological strain
grows unchecked.

Burnout is particularly prevalent in EMS, driven by emotional exhaustion, depersonalization, and a sense of diminished
accomplishment. Burnout undermines empathy, communication quality, and clinical precision, directly jeopardizing patient care.

Communication Barriers and Team Dysfunction

Effective teamwork is crucial in the prehospital environment, yet communication barriers remain widespread. Differences in
clinical experience, unclear leadership roles, personality conflicts, and situational stressors can disrupt coordination.
Miscommunication during handovers, ambiguous task allocation, and lack of shared mental models contribute to preventable
errors and delays. New or inexperienced staff may struggle to integrate into established crews, creating tensions that affect
performance consistency.

In mixed-crew systems (e.g., Paramedic + EMT), scope-of-practice differences sometimes contribute to communication gaps or
role confusion, particularly during time-critical interventions.

Staffing Shortages and High Turnover

Global EMS systems are experiencing staffing shortages driven by increased workload, competitive labor markets, burnout, and
limited career progression. High turnover destabilizes team cohesion, disrupts operational continuity, and increases reliance on
inexperienced staff. Shortages may also force agencies to mandate overtime shifts, unintentionally worsening fatigue and burnout
rates. In some regions, recruitment challenges are compounded by low compensation, limited academic pathways, and inadequate
recognition of the paramedic profession as a specialized clinical field.

Organizational and System-Level Constraints

Ambulance services commonly operate under budgetary constraints, which limit investments in training, wellbeing programs,
fleet modernization, and workforce expansion. Rural and remote areas face additional barriers, including long travel distances,
limited access to advanced clinical resources, and insufficient supervisory support.

Operational policies may also hinder performance. For example, rigid dispatch priorities, outdated clinical protocols, or
bureaucratic reporting requirements can divert provider attention away from patient care. Fragmentation between EMS agencies,
hospitals, and other emergency services further complicates communication and continuity of care.

Impact of the Challenges on Prehospital Care Quality
Collectively, these workforce challenges compromise multiple dimensions of prehospital care:
e Safety: More frequent errors due to fatigue, stress, and communication lapses.
Effectiveness: Lower adherence to guidelines and reduced competency levels.
Response Time: Delays resulting from reduced alertness, staffing shortages, and cognitive overload.
Patient Experience: Poor communication, reduced empathy, and inconsistent professionalism.
Survival Outcomes: Suboptimal clinical decisions and delayed interventions in trauma, arrest, and critical medical
emergencies.

Addressing these challenges requires coordinated, system-wide reforms, integrating workforce planning, mental health support,
training modernization, and policy-level restructuring.

DISCUSSION

The findings of this comprehensive review reinforce that ambulance workforce practices are among the most critical determinants
of prehospital care quality. Across diverse EMS systems and study designs, the evidence consistently demonstrates that the
competencies, behaviors, and working conditions of ambulance personnel directly influence clinical performance, safety
outcomes, and patient experience. The review highlights a central theme: prehospital care is fundamentally a human-centered
domain, and optimizing workforce practices is a prerequisite for improving emergency medical outcomes.

A key insight emerging from the synthesis is the centrality of clinical competency and skill maintenance. Paramedics operate
in environments characterized by rapid decision cycles, diverse clinical presentations, and time-sensitive interventions. As such,
diminishing competency—whether due to skill decay, insufficient continuing education, or limited exposure to high-acuity
cases—poses significant risks. The review underscores that structured, simulation-based training and frequent skill refreshers are
consistently linked to improved diagnostic accuracy, guideline adherence, and intervention precision. This finding aligns with the
broader literature in emergency medicine emphasizing the importance of experiential and simulation training for high-stakes
clinical roles.

Another critical dimension is the influence of team dynamics and communication quality. Effective teamwork is not merely
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an operational preference but a clinical necessity. High-performing crews demonstrate shared mental models, closed-loop
communication, and clear role allocation, all of which contribute to faster intervention times and reduced error rates. Conversely,
dysfunctional communication exacerbates cognitive load, disrupts situational awareness, and undermines patient handovers—
key vulnerabilities in prehospital care. This aligns with Crew Resource Management (CRM) principles, which highlight how
structured communication can mitigate human error in complex, dynamic settings.

The review also affirms the substantial impact of fatigue and workload on performance. EMS providers frequently work
extended shifts under unpredictable and emotionally demanding conditions, which degrade cognitive functioning and
physiological stamina. Fatigue-related impairments—such as slower reaction times, attention lapses, and reduced decision
accuracy—have direct clinical ramifications, particularly in resuscitation and trauma scenarios. These findings echo long-standing
concerns in EMS safety literature regarding the consequences of overstretching the workforce without adequate rest or fatigue-
mitigation strategies.

Additionally, the review highlights the often underrecognized importance of psychological wellbeing. Continuous exposure to
trauma, suffering, and high-pressure situations places EMS professionals at increased risk for burnout, anxiety, depression, and
secondary traumatic stress. Psychological distress has a dual effect: it undermines clinical performance and degrades interpersonal
communication with patients, thereby negatively affecting both outcomes and patient experience. The literature emphasizes that
wellbeing support—peer programs, counselling, debriefing, and resilience training—not only benefits staff but also improves
operational consistency and patient satisfaction.

Despite these insights, the findings also reveal significant variability across EMS systems. Differences in staffing models,
training standards, resource availability, and organizational cultures create uneven workforce experiences. High-resource systems
benefit from advanced training, structured supervision, and better staffing ratios, while under-resourced systems struggle with
shortages, limited educational opportunities, and inconsistent quality assurance. These disparities highlight the need for
standardized workforce policies and deeper investments in EMS professionalization.

The review’s findings also emphasize the interdependence of workforce domains. Competency, communication, fatigue, and
wellbeing do not operate in isolation; rather, they interact dynamically to shape provider performance. For instance, fatigue
exacerbates communication breakdowns, while inadequate training increases stress during high-pressure incidents. This
interaction supports the conceptual models presented earlier, reinforcing the idea that workforce practices must be addressed
through integrated, system-level interventions rather than isolated reforms.

Finally, the review identifies notable gaps in the literature. Few studies explore long-term outcomes of workforce interventions,
such as fatigue monitoring technologies, decision-support tools, or integrated wellbeing programs. Limited research also exists
on rural and low-resource EMS systems, where workforce challenges are often more severe. Future studies should employ
longitudinal designs, evaluate intervention effectiveness, and examine the scalability of best practices across diverse EMS
contexts.

In summary, this discussion highlights that optimizing ambulance workforce practices is essential for achieving meaningful
improvements in prehospital care quality. Investments in competency development, team communication, fatigue management,
and wellbeing support are not optional—they are core components of a safe, resilient, and high-performing EMS system.

CONCLUSION

This review demonstrates that ambulance workforce practices are fundamental determinants of prehospital care quality, shaping
the safety, effectiveness, and consistency of emergency medical responses. Across the literature, the evidence is unequivocal: the
clinical and operational performance of ambulance providers is deeply influenced by their level of competency, the structure and
dynamics of their teams, their psychological wellbeing, and the conditions under which they work. When these workforce
elements are optimized, prehospital care becomes faster, more accurate, safer, and more patient-centered. Conversely, when
workforce practices are neglected, the risks of clinical error, delayed interventions, poor communication, and diminished survival
outcomes increase significantly.

A central conclusion of the review is the need for EMS systems to adopt a holistic and integrated approach to workforce
development. Competency maintenance through continuous education, simulation-based training, and structured mentorship must
be institutionalized rather than treated as optional. Fatigue mitigation, shift reform, and workload management are equally
essential to protect cognitive and physical performance. Efforts to strengthen communication and leadership within crews,
grounded in Crew Resource Management principles, can reduce preventable errors and improve coordination during critical
incidents. Equally important is the prioritization of psychological wellbeing through accessible mental health support, debriefing
programs, and organizational cultures that value provider resilience.

Ambulance services worldwide face growing demands, workforce shortages, and increasing clinical complexity. Meeting these
challenges requires strategic investments in people—not only equipment or vehicles. By recognizing workforce practices as a
core pillar of prehospital quality, policymakers, educators, and EMS leaders can implement sustainable reforms that enhance both
provider readiness and patient outcomes. Optimizing the ambulance workforce is not simply an operational improvement; it is a
life-saving investment in the future of emergency medical care.
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