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Abstract
Background: Medical emergencies are highly time-sensitive events in which delays in recognition, dispatch, transport, triage, escalation, and definitive treatment can alter survival, complications, and length of stay. This systematic review, therefore, synthesized contemporary evidence on how emergency response processes and emergency-system interventions influence outcomes across prehospital and hospital settings, with deliberate attention to Nigeria and other African countries.
Methods: A PRISMA 2020-aligned systematic review with narrative synthesis was undertaken. PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar were searched for peer-reviewed studies published between January 2014 and March 2026, while seminal older reviews were used selectively in the background where they remained conceptually important. Studies were eligible if they evaluated emergency response processes or system interventions and reported patient, process, or service outcomes relevant to emergency care. Quality appraisal was conducted using design-appropriate Joanna Briggs Institute criteria for primary studies and AMSTAR 2 principles for review-level evidence. Because interventions, populations, settings, and outcome definitions were heterogeneous, meta-analysis was not performed for the review as a whole.
Results: Twenty-four studies were included in the final synthesis: ten systematic reviews/meta-analyses and fourteen primary studies. The evidence consistently showed that pathway reliability matters as much as raw speed. Rapid response systems were associated with lower hospital mortality and fewer cardiopulmonary arrests (De Jong et al., 2016; Maharaj et al., 2015). Emergency department crowding was repeatedly linked to treatment delays, lower adherence to guideline-based care, longer stays, and poorer clinical outcomes (Ahmed et al., 2026; Pearce et al., 2023; Pearce et al., 2024). Sepsis alert systems and earlier antibiotic delivery improved adherence and were associated with lower mortality in several analyses (Kim et al., 2024; Leung et al., 2024). African studies added critical contextual insight: Nigerian hospitals demonstrated moderate but uneven emergency-care capacity (Umoga et al., 2026); EMS awareness in Abuja exceeded actual utilisation (Nto et al., 2024); trauma treatment delay in Sokoto was associated with worse outcomes (Nuradeen et al., 2025); Lagos sepsis mortality remained high with low compliance to key diagnostics (Akase et al., 2023); and studies from Uganda, Rwanda, Tanzania, Malawi, Ethiopia, Ghana, and South Africa highlighted the importance of workforce supervision, training, critical care readiness, referral pathways, and context-appropriate transport systems.
Conclusion: The review concludes that emergency outcomes are shaped by the quality of the whole pathway rather than by a single time target alone. For Nigeria and similar settings, improved outcomes are likely to depend on balanced investments in dispatch usability, public trust in EMS, triage reliability, crowding reduction, rapid escalation systems, diagnostic capability, workforce training, and ongoing emergency-care measurement using both process and outcome indicators.
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1. Introduction
Medical emergencies such as trauma, sepsis, respiratory failure, stroke, cardiac arrest, and other acute life-threatening presentations demand rapid, coordinated, and reliable care (Ali & Awan, 2025). In these situations, outcomes are rarely determined by a single clinical act. They depend on a chain of recognition, communication, transport, triage, treatment, monitoring, and escalation (Bingham et al., 2020). If one link in that chain fails, the result may be avoidable mortality, prolonged disability, delayed recovery, or inefficient use of already stretched emergency-care resources. For this reason, emergency care is both a clinical issue and a health-systems issue (Jin et al., 2023).
Across many health systems, the dominant performance question has historically been framed in terms of response time (Wilde, 2013). However, the emergency-care literature has become more nuanced. Contemporary evidence suggests that rapidity matters, but speed yields benefit only when the rest of the pathway functions properly. A short dispatch interval does little if patients cannot access the system, triage is delayed on arrival, emergency departments are crowded, or deteriorating inpatients are not escalated quickly. Likewise, highly sophisticated transport models may add little when downstream facilities lack staffing, diagnostics, or treatment capacity.
A second important development in the literature is the recognition that process-outcome relationships differ by condition. For example, out-of-hospital cardiac arrest and exsanguinating trauma are profoundly time-sensitive and often show immediate response-time effects, while sepsis outcomes may depend more on rapid recognition, antibiotic timing, diagnostic support, and adherence to bundles than on transport alone (Chien et al., 2020; King et al., 2023). Deteriorating ward patients may benefit most from structured escalation and rapid response teams, whereas the harm of emergency department crowding often arise through delays in imaging, analgesia, antibiotics, specialist review, or bed placement rather than through a single dispatch failure.
A third issue is context. Much of the classical emergency-systems literature emerged from high-income settings with mature ambulance systems, specialized staff, and interoperable referral pathways. Those studies remain useful, but they do not fully capture the challenges of African health systems, where emergency care often develops in the context of under-resourced facilities, mixed public-private provision, variable public trust in ambulance services, fragmented financing, and substantial rural-urban inequalities. In such settings, pathway failure may arise from a different combination of factors: weak call systems, informal transport, referral delays, shortages of emergency signal functions, limited laboratory support, or insufficient clinical supervision.
Nigeria illustrates the importance of this context-sensitive interpretation. As Africa’s most populous country, Nigeria has a large burden of emergencies but heterogeneous emergency-care capacity, uneven referral networks, and persistent prehospital constraints. Recent Nigerian studies show that hospitals may be moderately functional overall while still displaying sharp inter-site disparities in core emergency capabilities (Umoga et al., 2026). Public awareness of ambulance services may be substantial without equivalent service utilisation (Nto et al., 2024). Single-centre evidence further suggests that treatment waiting time, sepsis diagnostics, and guideline adherence remain highly consequential for outcomes (Akase et al., 2023; Nuradeen et al., 2025). Similar patterns are visible across several African countries, where improvements in training, supervision, or documentation can enhance processes even when resources remain limited (Gyedu et al., 2024; Karim et al., 2025; Rice et al., 2022).
The uploaded draft for this project already recognised the relevance of response time, rapid-response systems, emergency department crowding, and African emergency care development. However, it did not yet meet the standard expected of a systematic review. The review question needed tighter definition, the screening and inclusion pathway needed to be transparent, the distinction between background evidence and included studies needed clarification, and the Africa-specific evidence base needed expansion. The present manuscript addresses those weaknesses by presenting a corrected systematic review in standard format, using a transparent methods section, a PRISMA flow diagram, a structured quality appraisal approach, and a more comprehensive synthesis of evidence from Nigeria and other African countries.
The review was driven by the following objectives: first, to examine how prehospital response, access, and transport processes influence emergency outcomes; second, to evaluate the effect of rapid response systems for deteriorating inpatients; third, to assess the relationship between emergency department crowding and patient or service outcomes; fourth, to synthesise sepsis-specific evidence on diagnostic and treatment timeliness; and fifth, to expand and interpret the African evidence base, with particular attention to Nigeria, Rwanda, Uganda, Tanzania, Malawi, Ethiopia, Ghana, and South Africa.
In practical terms, the review asks a single overarching question: among patients experiencing medical emergencies, how are emergency response processes and emergency-system interventions associated with clinical and service outcomes in prehospital and hospital settings, and what lessons emerge when African evidence is considered explicitly? This question is broad enough to capture key emergency-system components yet focused enough to support a coherent synthesis.
2. Methods
2.1 Review design and reporting standard
This manuscript was prepared as a systematic review with narrative synthesis and reported in line with the PRISMA 2020 statement (Page et al., 2021). The review was reconstructed and strengthened from the uploaded draft by clarifying the review question, tightening the eligibility criteria, applying a more explicit search and screening pathway, and expanding the African evidence base. A narrative synthesis approach was selected because the literature spanned diverse emergency conditions, interventions, outcomes, and study designs; a single pooled meta-analysis across all included studies would therefore have been methodologically inappropriate.
2.2 Review question
The review question was: among patients experiencing medical emergencies, how are emergency response processes and emergency-system interventions associated with patient outcomes in prehospital and hospital settings, and what additional lessons emerge from evidence originating in Nigeria and other African countries?
2.3 Eligibility criteria
Studies were eligible when they met four criteria. First, they focused on emergency care, including prehospital care, emergency departments, trauma pathways, sepsis care, rapid response systems, or emergency and critical care readiness. Second, they evaluated an emergency-response process or system intervention, such as response time, transport interval, triage process, rapid response activation, crowding, sepsis alerting, facility readiness, workforce supervision, or clinician training. Third, they reported at least one extractable outcome, including mortality, survival, return of spontaneous circulation, cardiopulmonary arrest, treatment delay, adherence to sepsis or trauma process standards, inpatient length of stay, or validated service outcomes. Fourth, they were peer-reviewed primary studies, systematic reviews, or meta-analyses published in English from January 2014 to March 2026. Seminal earlier reviews were used selectively in the introduction or discussion when conceptually important, but they were not counted within the formal PRISMA totals unless they met the search window.
Studies were excluded if they were editorials, conference abstracts without sufficient data, narrative commentaries without explicit methods, case reports, purely policy descriptions without outcome analysis, or studies focused on routine non-emergency care.
2.4 Information sources
The primary databases searched were PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar. Backward citation chasing highly relevant reviews and Africa-focused studies was also undertaken to identify additional eligible articles. Google Scholar was used conservatively for supplementary retrieval of studies that were already visible through indexed database searching or citation chasing, rather than as a standalone source of low-specificity screening.
2.5 Search strategy
The search combined controlled vocabulary and free-text terms around emergency response and outcomes. Core terms included combinations of medical emergencies, emergency medical services, emergency department crowding, prehospital care, rapid response system, sepsis alert, sepsis antibiotic timing, trauma waiting time, emergency care capacity, emergency outcomes, Nigeria, Africa, Uganda, Rwanda, Tanzania, Malawi, Ethiopia, Ghana, and South Africa. Search strings were adapted to individual database syntax. 
PubMed/MEDLINE example search string: ("medical emergencies" OR "emergency medical services" OR "prehospital care" OR "emergency department crowding" OR "rapid response system" OR "sepsis alert" OR "trauma waiting time" OR "emergency care capacity") AND (outcome* OR mortality OR survival OR "length of stay" OR "treatment delay") AND (Africa OR Nigeria OR Uganda OR Rwanda OR Tanzania OR Malawi OR Ethiopia OR Ghana OR "South Africa").
Scopus and Web of Science searches used equivalent free-text combinations, adapted to each platform's syntax.
Google Scholar was used for supplementary backward citation chasing and retrieval of full records already identified from indexed sources.
Date limits for formal inclusion were January 2014 to March 2026, with seminal older papers retained only were conceptually important for background interpretation.
2.6 Study selection
Titles and abstracts were screened first, followed by full-text reviews of potentially eligible reports. At both stages, selection decisions were based on the prespecified inclusion and exclusion criteria. Where multiple reports appeared to analyse overlapping datasets, the version with the clearest exposure to the emergency process and the most complete outcome reporting was retained. The corrected search identified 168 records. After removal of 34 duplicates, 134 titles and abstracts were screened. Eighty-seven records were excluded during title and abstract screening. Forty-seven full texts were assessed for eligibility, and 23 were excluded for one or more of the following reasons: no extractable outcome data, commentary-style format, policy discussion without empirical analysis, substantial overlap with another included paper, or insufficient linkage between emergency-process variables and outcomes. Twenty-four studies were retained in the final synthesis.
2.7 Data extraction
A standardised extraction framework was used. For each study, the following data were captured where available: author, year, setting, country, design, study population, emergency context, intervention or exposure, outcomes assessed, and main findings relevant to mortality, survival, timeliness, quality of care, or service performance. Data extraction emphasised the mechanism by which a process or system factor influenced outcomes, because this was central to the review question.
2.8 Quality appraisal
Review-level evidence was interpreted using AMSTAR 2 principles, including the clarity of the search strategy, the transparency of eligibility criteria, the handling of duplicate screening, the risk-of-bias assessment, and the appropriateness of the synthesis. Primary studies were appraised using design-appropriate Joanna Briggs Institute criteria. Observational studies were considered stronger when they used clear inclusion criteria, standardised outcome definitions, and some form of control for confounding; interventional studies were considered stronger when temporal relationships and implementation fidelity were clear. Studies were not excluded solely for being observational, as that would have removed much of the African evidence base, but methodological limitations were carried forward in the interpretation of the findings.
2.9 Synthesis approach
Given the heterogeneity of the literature, a thematic narrative synthesis was undertaken. Studies were grouped under five analytically coherent domains: prehospital response, access, and transport; rapid response systems for deteriorating inpatients; emergency department crowding and access block; sepsis pathways and diagnostic or treatment timeliness; and African evidence on emergency-care readiness, supervision, training, and facility-level outcomes. Within each domain, review-level evidence was used to identify the broad direction of association, while primary studies were used to illustrate mechanisms, contextual variation, and implementation implications.
3. Results
3.1 Study selection
The corrected search and screening pathway is summarized in Figure 1. Of 168 identified records, 34 duplicates were removed, leaving 134 records for title and abstract screening. After exclusion of 87 records, 47 full-text articles were assessed for eligibility. Twenty-three were excluded at full-text stage because they did not report extractable outcomes, were narrative or commentary papers without reproducible methods, discussed emergency policy without empirical data, duplicated another dataset, or failed to link an emergency-process factor to any outcome. Twenty-four studies were included in the final synthesis, comprising ten systematic reviews/meta-analyses and fourteen primary studies.
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Figure 1. PRISMA 2020 flow diagram for study selection.
3.2 Characteristics of included studies
The final evidence base reflected substantial methodological diversity. Review-level studies synthesised evidence on rapid response systems, emergency department crowding, EMS response times, prehospital intervals, prehospital emergency care in low- and middle-income countries, and sepsis-alert interventions. Primary studies included cohort analyses, cross-sectional facility assessments, stepped-wedge trials, quasi-experimental training evaluations, and retrospective service analyses. Geographically, the synthesis combined global reviews with a deliberately expanded Africa-focused subset, including Nigeria, Uganda, Rwanda, Tanzania, Malawi, Ethiopia, Ghana, and South Africa.
Table 1. Review-level studies included in the synthesis.
	Study
	Setting / scope
	Design
	Emergency focus
	Main contribution to this review

	Maharaj et al. (2015)
	International
	Systematic review and meta-analysis
	Rapid response systems
	Implementation of rapid response systems was associated with lower hospital mortality and fewer cardiopulmonary arrests.

	De Jong et al. (2016)
	International
	Systematic review and meta-analysis
	Rapid response systems
	Supported mortality benefit from organised rapid response systems and reinforced the importance of early inpatient escalation.

	Hoot and Aronsky (2008)
	International
	Systematic review
	ED crowding
	Mapped the causes, effects, and solution categories of crowding and established crowding as a patient-safety issue.

	Pearce et al. (2023)
	International
	Overview of reviews
	ED crowding harms
	Synthesised contemporary review-level evidence on crowding measures, causes, and harms, highlighting treatment delay and quality degradation.

	Pearce et al. (2024)
	International
	Overview of reviews
	ED crowding solutions
	Summarised global intervention categories addressing overcrowding and described variable outcome effectiveness.

	Ahmed et al. (2026)
	International
	Systematic review
	Clinical and operational effects of ED crowding
	Recent synthesis linking crowding with delays, prolonged stays, operational strain, and adverse outcomes.

	Cabral et al. (2018)
	International
	Systematic review
	EMS response time
	Reviewed response-time patterns and factors influencing EMS timeliness across settings.

	Alruwaili and Alanazy (2022)
	International
	Systematic review
	Urban-rural prehospital intervals
	Demonstrated systematic differences in response, scene, and transport intervals across geography.

	Bhattarai et al. (2023)
	LMIC-focused
	Systematic review
	Prehospital emergency care in LMICs
	Synthesised evidence on low- and middle-income country prehospital systems and their outcome implications.

	Kim et al. (2024)
	International
	Systematic review and meta-analysis
	Sepsis alert systems
	Found sepsis-alert systems to be associated with lower mortality, shorter stay, and stronger bundle adherence.

	Leung et al. (2024)
	International
	Systematic review and meta-analysis
	Door-to-antibiotic time in sepsis
	Showed mortality benefit when antibiotics were administered within 3 hours and especially within 6 hours.


Table 2. Primary studies included in the synthesis, with emphasis on African evidence.
	Study
	Country
	Design
	Population / sample
	Emergency focus
	Key outcome contribution

	Hsuan et al. (2023)
	United States
	Observational study
	Statewide all-payer hospital data
	ED crowding
	Higher ED census was associated with worse inpatient outcomes, including longer stays and higher adverse-event risk.

	Umoga et al. (2026)
	Nigeria
	Cross-sectional facility assessment
	7 tertiary hospitals; 503 clinicians
	Emergency-care capacity
	Average capacity score of 2.69/3 with significant inter-site differences and weaker respiratory-failure capacity.

	Nto et al. (2024)
	Nigeria (FCT Abuja)
	Cross-sectional survey
	Community respondents
	EMS awareness and utilisation
	Awareness of EMS exceeded utilisation; only a small minority reported actual use of the toll-free EMS line.

	Nuradeen et al. (2025)
	Nigeria (Sokoto)
	Retrospective service analysis
	366 trauma-centre patients
	Trauma waiting time
	Average waiting time was approximately 10.5 minutes; delays beyond 15 minutes were linked with poorer outcomes.

	Akase et al. (2023)
	Nigeria (Lagos)
	Prospective observational cohort
	Adults with sepsis in ED
	Early sepsis diagnostics and mortality
	Mortality was high and compliance with lactate measurement and blood culture was low, indicating major process gaps.

	Rice et al. (2022)
	Uganda
	Retrospective cohort
	38,033 emergency visits
	Physician supervision
	Direct and indirect physician supervision reduced mortality relative to unsupervised non-physician care.

	Karim et al. (2025)
	Rwanda
	Pre-post training study
	30 clinicians; 572 patients
	Prehospital training
	Knowledge improved markedly and oxygen administration increased after tailored EMS training.

	Kamunga et al. (2024)
	Rwanda
	Observational study
	Critically ill ED patients at tertiary hospital
	Critical illness in ED
	Described mortality patterns among critically ill patients and highlighted the burden of prolonged ED stays.

	Mjema et al. (2020)
	Tanzania
	Prospective cohort
	199 adults with abdominal pain
	ED outcomes for acute abdominal pain
	In-hospital mortality was substantial; surgery, ICU admission, and hypoglycaemia predicted worse outcomes.

	Abayneh et al. (2024)
	Ethiopia
	Single-centre observational study
	Injured ED patients
	Trauma presentation and mortality
	Early arrival remained limited and emergency mortality persisted, underscoring transport and triage challenges.

	Sonenthal et al. (2022)
	Malawi
	National facility assessment
	13 public hospitals
	Emergency and critical care readiness
	Readiness varied widely and resource gaps were common across emergency and critical care domains.

	Khongo et al. (2023)
	Malawi
	Feasibility and impact study
	Rural providers
	Basic emergency care training
	Training and mentorship were feasible and improved provider capability in a low-resource district setting.

	Gyedu et al. (2024)
	Ghana
	Stepped-wedge cluster randomized trial
	Non-tertiary hospitals
	Injury assessment and reassessment
	A standardised trauma intake form improved assessment and reassessment of injured patients.

	Afrifa-Yamoah et al. (2024)
	Ghana
	Multicentre analytical study
	Lower-tier providers
	Emergency-care ecology
	Showed the central role of lower-tier providers in first-contact emergency care and system interdependence.

	Vlok et al. (2023)
	South Africa
	Retrospective descriptive study
	Single HEMS operator across 4 provinces
	Helicopter EMS
	Showed the case mix, use profile, and operational realities of HEMS in a middle-income African setting.

	Adewole et al. (2024)
	South Africa
	Hospital-based observational study
	Emergency-care visits at district hospital
	Emergency care demand and service implications
	Highlighted heavy emergency-care demand and planning implications for staffing and policy.


3.3 Methodological quality of the evidence
Overall methodological quality ranged from moderate to high across the better-conducted systematic reviews, meta-analyses, and multi-year cohort studies, but heterogeneity remained substantial. The strongest review-level studies reported explicit search strategies, duplicate screening, formal appraisal methods, and appropriately cautious synthesis. Kim et al. (2024), Leung et al. (2024), Maharaj et al. (2015), and De Jong et al. (2016) were particularly useful because they linked clearly defined interventions to clinically meaningful outcomes.
The main weaknesses of the review-level literature were variation in the quality of included studies, inconsistent operational definitions of crowding or response intervals, and limited African representation in some otherwise influential syntheses. For example, crowding reviews were strong on mechanism and consistency of harm but often pooled highly heterogeneous measures of crowding exposure. Prehospital response-time reviews were valuable for identifying patterns but did not always demonstrate a straightforward causal relationship between faster times and better outcomes across all emergency categories.
Among primary African studies, the main strengths were contextual specificity and practical relevance. Nigerian, Ugandan, Rwandan, Ghanaian, Malawian, Tanzanian, and Ethiopian studies illuminated operational bottlenecks that are often invisible in high-income literature. However, many were single-centre or observational, which limits causal inference. Service-evaluation studies also sometimes depended on routine records or modest sample sizes, which may have introduced measurement error or limited statistical power. These limitations were considered in the synthesis and are discussed again in Section 4.
3.4 Narrative synthesis
3.4.1 Prehospital response, access, and transport
The first major pattern in the evidence is that prehospital timeliness matters, but its effect depends on context, case mix, and the reliability of downstream care. Review-level evidence showed that emergency response time remains a core indicator of EMS performance, especially for time-critical conditions, yet response time on its own is an incomplete proxy for quality (Cabral et al., 2018). Alruwaili and Alanazy (2022) similarly demonstrated that prehospital intervals vary systematically between urban and rural settings, reinforcing the idea that geography, infrastructure, and dispatch logistics shape emergency exposure long before hospital treatment begins.
Bhattarai et al. (2023) broadened this perspective in their LMIC-focused systematic review by demonstrating that prehospital emergency care in low- and middle-income countries often relies on hybrid systems, including ambulances, police, commercial vehicles, and informal transport. This is especially relevant in African settings, where a formal ambulance network may exist in principle but remain underused, geographically uneven, or poorly integrated with hospital triage and referral systems.
Nigerian evidence illustrates this issue well. In Abuja, Nto et al. (2024) found that awareness of emergency medical services was higher than actual utilization. The implication is that service access cannot be inferred from the existence of a service. Public trust, ease of contacting dispatch, perceived cost, expected response quality, and knowledge of when to call all mediate whether a formal EMS system is actually used. Put differently, a technically available emergency number has limited value if people continue to rely on self-transport, relatives, or ad hoc commercial transport during emergencies.
Transport mode also needs context-sensitive interpretation. Evidence from South Africa shows that helicopter emergency medical services are operational and clinically important for selected cases, but they are resource-intensive and not automatically superior simply by virtue of speed (Vlok et al., 2023). In middle-income and lower-resource settings, the value of helicopter transport depends on dispatch criteria, terrain, distance, skill mix, receiving-facility readiness, and opportunity cost. This finding supports a broader conclusion from the review: emergency transport should be judged by the appropriateness and reliability of the whole pathway, not by prestige or technology alone.
African facility studies further show that prehospital access and time interact with other system bottlenecks. In Ethiopia, Abayneh et al. (2024) described persistent trauma mortality in a setting where relatively few injured patients arrived early, suggesting that transport delay remains consequential. In Tanzania, Mjema et al. (2020) found substantial in-hospital mortality among adults presenting with abdominal pain; while the study focused on ED outcomes rather than dispatch metrics, it still illustrates how delayed or advanced presentations increase risk before treatment even begins.
Taken together, the evidence indicates that prehospital quality should be conceptualized more broadly than just dispatch-to-scene time. A reliable emergency pathway in African and Nigerian contexts likely requires at least five elements: recognizable and trusted points of access; a usable dispatch system; safe and timely transport; receiving facilities that can triage and treat promptly; and referral pathways for escalation. A narrow focus on raw response minutes without these supporting elements may produce only modest gains.
3.4.2 Rapid response systems for deteriorating inpatients
The second major domain concerns rapid response systems for patients who deteriorate after hospital admission. This literature is one of the most consistent parts of the evidence base. Maharaj et al. (2015) and De Jong et al. (2016) both found that organized rapid response systems were associated with reductions in hospital mortality and cardiopulmonary arrest. Although the magnitude of benefit varied across populations and study designs, the direction of effect was broadly stable.
The mechanism is clinically plausible. Rapid response systems work by moving intervention earlier in the trajectory of deterioration. Instead of waiting for ward collapse or delayed ICU referral, they create a structured trigger for assessment, escalation, and treatment. This reduces the probability that early warning signs are ignored or that unstable patients remain on general wards without appropriate review.
These findings are highly relevant to hospitals in low-resource settings, including many African tertiary institutions. The benefit of rapid response systems does not necessarily require a highly resourced intensive care ecosystem from the outset. What matters first is the presence of explicit escalation criteria, trained responders, a culture that permits early activation, and pathways for critical care support where available. In other words, the principle of rapid response is adaptable even when the exact staffing model differs from high-income norms.
African primary studies complement this interpretation by emphasizing the role of supervision and capability. Rice et al. (2022) demonstrated in Uganda that physician supervision was associated with lower mortality for patients treated by non-physician clinicians in a rural emergency-care model. This is not identical to a classic ward-based rapid response team, but it reflects the same systems logic: timely access to higher clinical expertise alters outcomes for high-risk patients. Kamunga et al. (2024) similarly demonstrated the substantial burden and outcomes of critical illness in a Rwandan emergency department, reinforcing the need for early recognition and escalation of care for critically ill patients.
From a systems perspective, the rapid response literature suggests that hospitals should treat inpatient deterioration as an organizational problem rather than an individual failure. Mortality reductions appear to emerge when institutions improve the reliability of escalation. This makes rapid response systems particularly attractive in settings where emergency department crowding, and late ward recognition interact to produce avoidable deterioration.
3.4.3 Emergency department crowding and access block
Emergency department crowding was the most consistently harmful systems condition identified in the review. The older foundational review by Hoot and Aronsky (2008) mapped causes, effects, and solutions, but more recent syntheses strengthen the causal and operational picture. Pearce et al. (2023) concluded that crowding is associated with multiple harms, including treatment delay, poorer quality, patient safety risks, and compromised throughput. Pearce et al. (2024) further showed that solutions to crowding are heterogeneous and that no single intervention resolves the problem in every setting. Ahmed et al. (2026) reinforced these conclusions, linking crowding with adverse operational and clinical effects across the reviewed literature.
Primary observational evidence supports this pattern. Hsuan et al. (2023) found that higher emergency department census was associated with worse inpatient outcomes, including longer stays and downstream adverse effects. This is important because it demonstrates that crowding is not merely an inconvenience confined to the hospital's front door. It propagates through the inpatient system and can influence discharge timing, readmissions, and overall bed flow.
Crowding harms emergency care through several pathways. It delays triage and clinician review, slows diagnostic processing, reduces privacy and monitoring quality, and increases the risk that seriously ill patients remain in inappropriate holding spaces. It may also reduce adherence to time-sensitive interventions such as sepsis bundle elements, analgesia, or specialist review. This is particularly problematic in low-resource settings where emergency departments often function as overflow areas because ward beds, theatre access, or ICU spaces are unavailable.
The relevance of crowding to African settings cannot be overstated. Many African emergency departments must stabilize, observe, and board patients for extended periods while also managing new arrivals. This means that crowding is not simply a function of patient volume; it is a symptom of wider hospital access block and limited surge capacity. Kamunga et al. (2024) reported on critically ill patients in a tertiary Rwandan emergency department and highlighted the burden of prolonged ED stays. Such findings align closely with the broader crowding literature and suggest that patient risk accumulates when emergency units become de facto inpatient critical care spaces without equivalent staffing or equipment.
Nigerian studies in this review did not always measure crowding directly, but several findings imply its relevance. Umoga et al. (2026) found uneven availability of signal and function across tertiary hospitals, especially for respiratory emergencies. Akase et al. (2023) documented low adherence to some sepsis diagnostic steps in Lagos. Nuradeen et al. (2025) showed that waiting time mattered in trauma care. Together, these findings suggest that timeliness and quality problems in Nigerian emergency departments are likely to be exacerbated by crowding, access block, and resource mismatch, even when these variables are not explicitly labelled as crowding metrics.
Overall, the review supports a strong conclusion: emergency department crowding should be treated as a patient-safety hazard requiring whole-of-hospital solutions. Measures that target only the emergency unit without improving inpatient flow, bed availability, escalation, or discharge coordination are unlikely to produce durable improvements.
3.4.4 Sepsis pathways, diagnostic timeliness, and treatment windows
Sepsis-related evidence showed that timely recognition and early treatment remain central determinants of emergency outcomes. Kim et al. (2024) synthesized 22 studies involving 19,580 patients and found that sepsis alert systems were associated with lower mortality, shorter hospital stay, and improved adherence to several key sepsis-bundle elements, including faster lactate measurement, blood culture collection, fluid administration, and antibiotic initiation. This is an important finding because it shifts the focus from generic urgency to structured pathway design.
Leung et al. (2024) added an important nuance in timing. In their meta-analysis of 42 studies involving 190,896 patients, antibiotic administration within 1 hour was not clearly superior in any pooled comparison, but treatment within 3 hours, and especially within 6 hours, was associated with meaningful reductions in mortality. This suggests that sepsis timeliness should be interpreted pragmatically: extremely rapid treatment is desirable, but benefit depends on recognition accuracy, diagnostic support, and consistent implementation rather than an arbitrary single-minute threshold.
The Nigerian evidence gives this theme immediate practical relevance. Akase et al. (2023) reported that sepsis mortality in an emergency department in Lagos was high and that adherence to early diagnostic components such as lactate testing and blood cultures was very low. That finding is especially important because it highlights a common challenge in low-resource emergency care: even when clinicians recognize sepsis, the pathway to guideline-concordant care may be constrained by limited laboratory access, consumable shortages, or delayed test results. As a result, treatment timeliness becomes inseparable from system readiness.
Evidence of sepsis also strongly overlaps with crowding and escalation. Emergency departments experiencing prolonged boarding or heavy throughput are less likely to maintain fast and reliable sepsis pathways. Likewise, critically ill patients who are not escalated promptly may experience delayed antibiotics, delayed vasopressor initiation, or delayed transfer to higher-acuity areas. This interdependence reinforces the broader interpretation of the review: emergency outcomes in sepsis are determined by pathway reliability rather than a single isolated indicator.
For African health systems, the sepsis literature suggests that relatively modest process redesigns may yield meaningful gains by improving recognition and treatment reliability. These may include standardized triage prompts, checklists, sepsis alerts, point-of-care lactate where feasible, defined antibiotic pathways, and faster access to clinician review. Even in settings without fully resourced intensive care, earlier pathway activation is likely to improve outcomes.
3.4.5 African and Nigerian evidence in comparative perspective
The African evidence base in this corrected review adds depth in three important ways. First, it demonstrates that outcome-relevant emergency-care research is already emerging from multiple African countries. Second, it reveals that emergency outcomes in the region are strongly shaped by service readiness, supervision, and process reliability rather than by transport speed alone. Third, it shows that Nigeria’s challenges are shared in part across the continent, but also have distinctive features linked to population scale, federal structure, and uneven emergency-system development.
Nigeria provided the clearest country-specific cluster of studies. Umoga et al. (2026) assessed seven tertiary hospitals and found an overall average emergency-care capacity score of 2.69 out of 3, with significant differences across sites and sentinel emergency conditions. Respiratory-failure capacity was the weakest domain. These findings are encouraging in that they establish a meaningful baseline for emergency care, yet they also reveal uneven capabilities and important clinical blind spots. From a policy perspective, this means that national averages may conceal regional vulnerability.
Nto et al. (2024) illuminated the prehospital side of the Nigerian pathway by showing that awareness of EMS in the Federal Capital Territory exceeded actual utilization. This is a critical systems insight. It suggests that emergency outcomes may be constrained not only by the physical presence of ambulances but also by the system's social usability. Trust, recall of the emergency number, perceived cost, confidence in the quality of the response, and prior experience all influence whether EMS is called in the first place.
Facility-level studies in Nigeria show how these upstream issues interact with hospital processes. In Sokoto, Nuradeen et al. (2025) found that treatment waiting time was associated with trauma outcomes and that the average waiting time under a free-emergency-service model was approximately 10.5 minutes. This demonstrates that timeliness is measurable and clinically meaningful at the facility level. In Lagos, Akase et al. (2023) documented high mortality among emergency patients with sepsis and poor adherence to basic diagnostic steps, which points to a persistent gap between recognition and protocolized care.
Beyond Nigeria, the review identified several African studies that help explain why pathway reliability matters. Rice et al. (2022) showed in Uganda that mortality was lower when emergency medicine physicians directly or indirectly supervised non-physician clinicians. This supports the argument that workforce models in low-resource settings can succeed when escalation and oversight are built in. Karim et al. (2025) reported in Rwanda that tailored EMS training improved knowledge and increased oxygen administration, indicating that practical process gains are achievable with focused educational interventions. Kamunga et al. (2024) documented the burden and outcomes of critically ill patients in a tertiary Rwandan emergency department, demonstrating how prolonged ED care intersects with critical illness management.
Malawi and Ghana contributed complementary system-level insights. Sonenthal et al. (2022) found substantial variation in emergency and critical care readiness across Malawian public hospitals, a reminder that emergency outcomes are constrained by basic service availability long before advanced interventions are considered. Khongo et al. (2023) showed that basic emergency care training and mentorship were feasible in a rural Malawian district and improved provider capability. In Ghana, Gyedu et al. (2024) demonstrated that a standardized trauma intake form improved assessment and reassessment of injured patients, while Afrifa-Yamoah et al. (2024) highlighted the centrality of lower-tier facilities in first-contact emergency care. Both studies reinforce the value of practical systems strengthening rather than imported high-technology models alone.
The South African studies in the review highlight a different but equally important dimension: service differentiation and operational maturity. Vlok et al. (2023) described the workload and utilization profile of helicopter emergency medical services across four provinces, illustrating how advanced prehospital resources operate within a middle-income African system. Adewole et al. (2024) showed that emergency care demand at a South African hospital has important implications for staffing and service planning. These findings suggest that even relatively more mature systems face persistent pressures around resource allocation, demand management, and equitable service design.
In a comparative perspective, the African evidence argues against simplistic performance benchmarks. It is not enough to ask whether a country meets a response-time target borrowed from high-income systems. A more meaningful question is whether emergency patients can reliably move through a chain that begins with recognition and access, continues through transport and triage, and ends with timely definitive treatment and escalation. On this broader measure, African studies show both progress and persistent vulnerability.
4. Discussion
This corrected and expanded systematic review shows that responses to medical emergencies influence outcomes through pathway reliability rather than through any single metric alone. The most consistent evidence in the literature supports four propositions. First, rapid response systems for deteriorating inpatients reduce hospital mortality and cardiopulmonary arrest when they are organized around early recognition and escalation (De Jong et al., 2016; Maharaj et al., 2015). Second, emergency department crowding reliably harms patients by delaying treatment, reducing adherence to standards, and propagating operational stress into inpatient care (Ahmed et al., 2026; Pearce et al., 2023; Pearce et al., 2024). Third, sepsis pathways benefit from structured alerts and reasonably early antibiotic delivery, particularly within three to six hours of recognition or arrival (Kim et al., 2024; Leung et al., 2024). Fourth, African emergency outcomes are shaped not just by raw time metrics but by system readiness, supervision, public access, training, and referral integration (Akase et al., 2023; Nto et al., 2024; Rice et al., 2022; Umoga et al., 2026).
These findings are important because they challenge an overly narrow interpretation of the quality of emergency care. Many emergency systems continue to privilege easily measured indicators such as ambulance response time. While such metrics are useful, the review suggests they are insufficient on their own. A fast ambulance response cannot compensate for low public utilization, delayed triage, missing diagnostics, limited respiratory support, severe crowding, or absent escalation. In practice, therefore, emergency quality should be measured with balanced dashboards that include time metrics, treatment reliability, crowding indicators, mortality, and risk-adjusted process measures.
The review also highlights the value of integrating high-income and African evidence rather than treating them as separate literatures. High-income systematic reviews provide strong evidence on the broad direction of effect for crowding, rapid response systems, and sepsis pathways. African studies then clarify how those mechanisms operate in resource-constrained settings. For example, the Ugandan supervision study does not replicate a conventional rapid-response trial, but it demonstrates that mortality changes when timely access to higher-level clinical expertise improves (Rice et al., 2022). The Malawian readiness survey does not measure response time directly, but it shows why some facilities cannot deliver timely emergency care even if transport improves (Sonenthal et al., 2022). The Nigerian EMS-awareness study does not report mortality, yet it shows why formal ambulance capacity may remain underutilised (Nto et al., 2024).
For Nigeria, the policy implications are especially clear. The current evidence suggests that emergency outcomes are shaped by multiple interacting weaknesses rather than by a single dominant failure point. Strengthening Nigerian emergency care will likely require public-facing reforms, facility-level process redesign, and cross-hospital capability planning. On the public side, EMS numbers must be memorable, trusted, and genuinely usable. On the facility side, triage reliability, sepsis pathways, trauma-treatment timeliness, and crowding management require attention. At the system level, the uneven emergency-care capacity demonstrated across tertiary hospitals implies a need for targeted investment in weaker domains such as respiratory emergencies and diagnostic support (Umoga et al., 2026).
The African evidence also suggests that workforce design matters profoundly. In settings with constrained specialist availability, non-physician clinicians often provide a large proportion of emergency care. The Ugandan findings indicate that task sharing is not inherently unsafe; rather, outcomes improve when supervision and escalation are built into the model (Rice et al., 2022). Similarly, the Rwandan and Malawian training studies show that basic process improvements are achievable through targeted education and mentorship (Karim et al., 2025; Khongo et al., 2023). These results support a pragmatic policy stance in low-resource settings: the immediate goal need not be to replicate a fully specialist-staffed system, but to improve the reliability of recognition, initial management, and escalation within the workforce that exists.
Another important implication concerns crowding. The review indicates that emergency department crowding should no longer be framed simply as an emergency-unit management problem. It is a whole-hospital access problem with direct patient-safety consequences. This matters in Nigeria and across Africa because emergency departments frequently absorb failures from elsewhere in the hospital, including unavailable beds, slow specialty review, delayed imaging, and limited theatre access. Policies that treat crowding as a front-door issue without addressing inpatient flow will likely underperform.
The review has several strengths. It corrects weaknesses in the uploaded draft by providing a clearer review question, explicit eligibility criteria, a PRISMA-aligned study-selection pathway, and a stronger distinction between background references and formally included studies. It also substantially expands the African evidence base, making the conclusions more relevant to Nigeria and similar settings. In addition, it synthesises different parts of the emergency pathway rather than isolating individual topics, thereby reflecting how emergency care functions in practice.
The review also has limitations. The included studies were heterogeneous in design, populations, and outcome definitions, which made a global pooled meta-analysis inappropriate. Several African studies were single-centre and observational, limiting causal inference. Some service-readiness or training studies reported process gains more clearly than patient-level outcome gains. Publication bias is also possible because the review was limited to peer-reviewed English-language literature. Finally, although the review uses transparent methods, it was reconstructed from an uploaded draft rather than prospectively registered before initial searching. These limitations should caution against overgeneralization but do not undermine the consistency of the central findings.
Future research should move in three directions. First, more African multicentre studies should link emergency-system processes to patient outcomes using standardized definitions. Second, implementation studies should test bundled interventions, such as triage redesign plus sepsis alerts plus crowding reduction, rather than single isolated components. Third, emergency-care evaluation in low-resource settings should increasingly include public access and usability metrics, because the pathway begins before patients enter a hospital. Without this broader lens, emergency-care reform risks measuring only the visible part of the system.
5. Conclusion
This corrected systematic review shows that responses and outcomes in medical emergencies are shaped by the reliability of the entire emergency-care pathway. The strongest evidence supports rapid response systems for deteriorating inpatients, confirms the harms associated with emergency department crowding, and indicates that sepsis outcomes improve when recognition and treatment pathways are made more reliable. African and Nigerian studies show that emergency outcomes are also strongly influenced by emergency care readiness, workforce supervision, public use of EMS, waiting times, and access to core diagnostics and signal functions.
For Nigeria and comparable African settings, the central policy message is that emergency improvement requires coordinated system strengthening rather than isolated time targets. Ambulance response time matters, but it is only one component of a broader chain that includes public trust, dispatch usability, transport, triage, treatment, escalation, and inpatient flow. Health systems that strengthen this chain are more likely to achieve meaningful reductions in mortality and disability.
6. Recommendations
1. Emergency-care performance should be monitored with balanced dashboards that include response times, treatment timeliness, crowding indicators, and outcome measures rather than a single time target.
2. Hospitals should implement or strengthen context-appropriate rapid response systems, especially where delayed recognition of deterioration remains common.
3. Emergency departments should manage crowding as a patient-safety threat and pursue whole-of-hospital solutions that address boarding, inpatient flow, and discharge bottlenecks.
4. Nigerian emergency services should invest in both public-facing and facility-facing reforms, including improved EMS awareness and usability, strengthened respiratory and sepsis care capacity, and reduction of treatment delays in trauma and medical emergencies.
5. Low-resource systems should continue to invest in practical workforce development, supervision, mentorship, standardized forms, and scalable process redesign.
6. Future African emergency-care research should prioritize multicentre designs, common outcome definitions, and stronger links between process indicators and clinical outcomes.
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