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Abstract Emergency medical care is not a luxury for rich countries or rich individuals in poor countries. This paper makes the point 
that emergency care can make an important contribution to reducing avoidable death and disability in low- and middle-income 
countries. But emergency care needs to be planned well and supported at all levels — at the national, provincial and community 
levels — and take into account the entire spectrum of care, from the occurrence of an acute medical event in the community to the 
provision of appropriate care at the hospital. The mix of personnel, materials, and health-system infrastructure can be tailored to 
optimize the provision of emergency care in settings with different levels of resource availability.

The misconception that emergency care cannot be cost effective in low-income settings is demonstrably inaccurate. Emergencies 
occur everywhere, and each day they consume resources regardless of whether there are systems capable of achieving good outcomes. 
With better planning, the ongoing costs of emergency care can result in better outcomes and better cost-effectiveness. Every country 
and community can and should provide emergency care regardless of their place in the ratings of developmental indices. We make 
the case for universal access to emergency care and lay out a research agenda to fill the gaps in knowledge in emergency care.

Keywords Emergency medical services/organization and administration; Emergency treatment/organization and administration; 
Triage; Transportation of patients; Allied health personnel/education; Cost-benefit analysis; Evidence-based medicine; Developing 
countries (source: MeSH, NLM).
Mots clés Service médical urgences/organisation et administration; Traitement urgence/organisation et administration; Orientation 
patients; Transport sanitaire; Personnel santé auxiliaire/enseignement; Analyse coût bénéfice; Médecine factuelle; Pays en 
développement (source: MeSH, INSERM).
Palabras clave Servicios médicos de urgencia/organización y administración; Tratamiento de urgencia/organización y administración; 
Triaje; Transporte de pacientes; Técnicos medios en salud/educación; Análisis de costo-beneficio; Medicina basada en evidencia; 
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Introduction
The goal of an effective emergency medical system should be 
to provide universal emergency care — that is, emergency care 
should be available to all who need it. However, there are many 
unfounded myths about emergency medical care, and these 
are often used as a rationale for giving it a low priority in the 
health sector, especially in low- and middle-income countries. 
These myths include equating emergency care to ambulances 
and focusing on transport alone while neglecting the role of 
care that can be provided in the community and at a health-care 
facility. Perhaps most common is the perception that emergency 

care is inherently expensive; this myth focuses attention on the 
high-technology end of clinical care as opposed to the strategies 
that are simple and effective. Efforts to improve emergency care, 
however, need not lead to increased costs.

Emergency medical systems address a diverse set of 
diseases that span the spectrum of communicable infections, 
noncommunicable conditions, obstetrics and injuries. Patients 
with all these conditions may present to the emergency medical 
system either in the acute stages (such as diabetic hypoglycae-
mia, septicaemia, premature labour or asthma) or may present 
with conditions that are acute in their natural presentation 
(such as myocardial infarction, acute haemorrhage or injuries). 
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It is thus challenging to define the burden of disease addressed 
by emergency medical systems. For example, injuries alone 
accounted for 14% of the burden of disease among adults in 
2002 (1). Both unintentional and intentional injuries are acute 
events by their definition, therefore nearly all require emer-
gency care. Since more than 80% of all deaths resulting from 
injury occur in low- and middle- income countries, injuries are 
a significant contributor to the disease burden that is amenable 
to emergency care.

This paper presents a rationale for deliberate planning 
and institutionalization of emergency medical systems in low- 
and middle-income countries because a significant proportion 
of disease burden cannot be addressed without the use of ad-
equate emergency services. It highlights the need for investment 
in emergency medical services in the developing world and 
makes recommendations for action and research.

Components of emergency medical systems
An emergency medical system must be appreciated as a system of 
care with linked and interdependent components: pre-hospital 
care (including transportation) and care at the hospital. All 
components must work together to make a lasting impact on 
the health of a population. The organization and operation of 
pre-hospital care will vary from country to country but should 
be linked to health facilities. When pre-hospital transporta-
tion is poor or absent, deaths that could have been prevented 
— even by inexpensive procedures — occur (2). The majority 
of obstetric deaths may fall into this category. When the quality 
of care at hospitals is poor and leads to death, communities may 
be discouraged from promptly taking patients to such facili-
ties even when the capacity exists to transport patients there 
(3, 4). Skilled and motivated personnel, appropriate supplies, 
pharmaceuticals, equipment, and coordination and manage-
ment that are oriented towards the needs of the critically ill 
all contribute to making emergency care effective in reducing 
death and disability.

Pre-hospital care
Pre-hospital care is the care provided in the community (at 
home, school, work or recreation area) until the patient arrives 
at a formal health-care facility capable of providing definitive 
care. Pre-hospital care should comprise basic strategies with 
proven effectiveness, such as accessible and rapid transportation 
and the deployment of personnel with basic life-support skills. 
Triage, the process of screening patients to determine their rela-
tive priority for treatment and transfer, is important in success-
fully linking the two components of care. Even where resources 
allow, it appears that invasive procedures (such as establishing 
intravenous access and infusing fluids or intubating a patient) 
performed by physicians in some pre-hospital settings do not 
necessarily improve outcomes, and there is evidence that some 
may in fact be detrimental (5–8). The majority of the world’s 
population does not have access to formal pre-hospital care.

Since resource availability varies greatly between and 
within countries, different tiers of care exist. Where no formal 
pre-hospital system exists, the first tier of care may consist of 
laypeople in the community who have been taught basic first-
aid techniques (known as first responders). Recruiting and 
training particularly motivated citizens who are more likely 
to confront emergency situations (such as public transporta-
tion drivers) to function as pre-hospital care providers can add 
to this resource (9). The second tier comprises paramedical 

personnel using dedicated ambulances and equipment. The 
implementation of a second tier may not always be feasible in 
low-income countries, where trained personnel are few and 
where high running costs make round-the-clock coverage 
difficult. Although providing universal access to paramedical 
personnel and ambulances may be beneficial, adopting this 
policy would be premature for populations lacking more basic 
interventions, such as laypeople to act as first responders and 
accessible transportation (10).

Personnel
There is little published literature on the impact of first re-
sponders. One study in northern Iraq and Cambodia evaluated 
a programme designed to train a core group of paramedics; 
these paramedics then trained thousands of laypeople to act as 
first responders. The study demonstrated a significant reduc-
tion in mortality from injury among populations with a high 
prevalence of injury (11, 12). There are no studies comparing 
the effectiveness of lay responders with that of trained para-
medics. In Ghana, it was demonstrated that commercial taxi 
and minibus drivers trained in first aid could provide effective 
pre-hospital care (9).

In most middle-income countries, and some cities in low-
income countries, trained paramedics render pre-hospital care 
(2, 13). In most of sub-Saharan Africa and Asia, paramedical 
personnel (and ambulances) are used only to transfer patients 
between health facilities and not from the scenes of injury or 
from their homes (14). In middle-income countries, though, 
they are a major component of emergency medical systems 
(15). The level of training of paramedical personnel should 
be appropriate to the provider. Some evidence has shown that 
training paramedics in basic life-saving skills improves patients’ 
outcomes (15–18). There is no evidence to support training 
paramedics in advanced life-saving skills (19).

Where paramedical personnel already exist as part of 
the emergency medical system, their numbers and organiza-
tion (location, training, deployment and supervision) should 
be enhanced to improve response times and, hence, patients’ 
outcomes. Effectiveness has been demonstrated for well placed 
dispatch sites in urban populations where vehicles and person-
nel can be deployed most efficiently (15). The recommended 
ratio of 1 team to 50 000 people suggested by McSwain results 
in response times as low as 4–6 minutes (20). Traffic conges-
tion, poor maps, poor road signs and limited road access may all 
increase response times in cities with poor infrastructure. (Re-
sponse time is measured from the time a call activates the emer-
gency medical system until the team arrives on the scene.) In 
Monterrey, Mexico, an area with a ratio of 1 team per 100 000  
people, the average response time was 10 minutes, while in 
Hanoi, Viet Nam, five teams dispatched from one station that 
are expected to serve 3 million people (1 team per 600 000 
people) have recorded an average response time of 30 minutes 
(2). In the time since these data were collected, Hanoi has in-
troduced satellite ambulance stations which have the potential 
to reduce the interval even further.

Equipment and communication
In keeping with the tenets of the Hippocratic oath to do no 
harm, equipment and supplies should match the knowledge 
and skills of the personnel available to use them. Even teams 
with the fewest resources should have protective clothing, espe-
cially gloves and aprons. Other necessities include a stretcher, 
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pressure dressings (bandages — elastic if possible — and cotton 
or gauze dressings), splints (in various sizes and made out of 
locally available materials), and a radio, phone or other mode 
of rapid communication.

Nowhere is the demand for efficient communication and 
rapid transportation more critical than in emergency medical 
systems. The best teams equipped with state-of-the-art tech-
nology and supplies will be wasted if they cannot reach patients 
quickly or if they have no contact with the hospitals where their 
patients are to be taken. The majority of the world’s population 
lives in areas with weak telecommunications infrastructure. In 
1999, Brazil had an average of 15 main telephone lines and 
89 cellular mobile phones per 100 inhabitants. Comparative 
figures for Azerbaijan were 9 telephone lines per 100 inhabit-
ants and 23 cellular mobile phones per 100 inhabitants. In 
Cambodia there were essentially no telephone lines and 7 cel-
lular mobile phones per 100 inhabitants (21). Innovations are 
needed to provide efficient emergency communication in such 
settings in order to enable these populations to gain access to 
the emergency care interventions that already exist. Equipping 
traditional birth attendants and remote health units with radio 
receiver sets linked to local hospitals is one method that has 
been used to shorten response times and thus reduce maternal 
deaths (22). Cellular mobile phones may offer communities 
that are isolated from standard communication services an op-
portunity to leap into a more modern and efficient mode, if 
the infrastructure for cellular mobile phones exists.

Transportation
Transporting a patient from the location of an acute event to 
a hospital is a critical element of pre-hospital care, since a lack 
of transportation is often the major barrier preventing patients 
from accessing emergency care (14, 22–24). In devising a pre-
hospital transportation system, locally available resources and 
the range of viable alternative means of transportation should 
be considered. For example, seriously ill and injured patients 
may be brought to medical facilities by commercial vehicles, the 
police or relatives using private motorized or non-motorized 
transportation (14, 25, 26). Emergency transportation should 
be accessible at short notice; a vehicle with a stretcher is ideal 
but almost any mode of transportation that gets a patient to a 
facility where definitive care can be obtained is acceptable. A 
bicycle ambulance in Malawi that was set up to improve emer-
gency obstetric care was actually used more often for patients 
who had been injured and for medical emergencies (23).

A study of a decision to develop an emergency medical 
system in Kuala Lumpur (which has a population of 1.1 million 
people and is spread over 243 km²) estimated that it would 
require the purchase and staffing of 48 ambulances at a cost 
of US$ 53 000 each per year, thus totalling US$ 2.5 million 
per year (10). The study also found that ambulances were un-
able to locate the patient in 20% of calls in Kuala Lumpur as 
a result of problems with maps and signage (10). The authors 
noted that despite the paucity of ambulances, severely injured 
or ill patients did get to hospital with only minor delays by 
using taxis, family transportation or by calling the police. A 
study conducted in Turkey found that vehicle costs were the 
leading component of ambulance capital costs. The cost per 
trip was US$ 163.00, and the cost per patient transported was 
US$ 180.50, amounts that the authors thought were beyond 
the means of private individuals (27). A trip by state-run am-
bulance services in New Delhi, India, costs about US$ 40.00. 

Yet 1 in 3 of the ambulances served only as a means of trans-
portation, having no paramedical staff on board (28). A review 
of civilian helicopter ambulance programmes in the United 
States concluded that the primary factor in reducing mortality 
from trauma was not the speed of the transportation but the 
administration of life-saving care by the helicopter’s medical 
crew at the scene or at the outlying hospital (29). Helicopter 
ambulances may have some benefit in low- and middle-income 
countries (30) but this benefit may not be distributed equitably. 
In low-income countries, for example, for the few that ben-
efit from such an expensive intervention, there are hundreds 
of thousands of people who cannot gain access to care using 
even the most basic means. These issues should be considered 
in low- and middle-income countries when they are making 
decisions about what kind of pre-hospital care is appropriate 
given their existing resources and communities’ needs.

Health facilities
The capabilities of formal health facilities vary immensely be-
tween and within countries. In some low-income countries, 
emergency medical care may be effectively delivered at a health 
centre staffed by non-doctor clinicians (e.g., for acute diarrhoea 
or severe malaria). However, such a facility will be grossly in-
adequate for the management of a severe multiple injuries or 
obstructed labour. Similarly, using a tertiary facility to provide 
basic services will create inefficiencies in the emergency medical 
system and in the health system overall. The triage process in 
the pre-hospital subsystem should determine which patients get 
transported to which facility instead of merely taking patients 
to the nearest facility. Time and lives are lost because patients 
are taken to facilities where the desired definitive care is not 
available. Chronic problems resulting from inappropriate tri-
age underscore the need to emphasize the “systems” aspect of 
emergency medical care. Putting the emphasis on the systems 
ensures that proper communication is given to first responders 
so they know where and when to refer patients and can receive 
feedback about cases that they have managed well or poorly. 
The WHO Guidelines for essential trauma care lists compre-
hensively the most appropriate resources for various levels of 
health-care facilities (31).

Interventions for strengthening systems
Since the goal of an effective emergency medical system is to 
provide universal emergency care, the following sections review 
the evidence base for selected inputs at different care levels.

Training
Husum et al. have demonstrated that laypeople trained in first 
aid can effectively respond to emergencies in a community with 
a high trauma burden (11, 12). In hospitals, most in-service 
training for emergency care professionals is designed to address 
particular problems, such as severe injuries, paediatric emer-
gencies or obstetric emergencies. Yet because of the resource 
constraints of low-income countries, the same personnel will 
be confronted with all of these conditions. Unfortunately, few 
courses in emergency care have been rigorously evaluated (19, 
32). The Advanced Trauma Life Support course, a meticulously 
controlled training course in clinical skills for doctors that was 
devised by the American College of Surgeons, has improved 
patients’ outcomes in some settings, although it may be too 
expensive for most low- and middle-income countries, and it 
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is clearly inappropriate for settings where most patients are not 
seen by doctors. In a tertiary hospital in Trinidad and Tobago, 
mortality from injury fell by 50% after doctors attended this 
course (33). Training in life-saving obstetric skills was found 
to contribute towards reducing maternal deaths in Kebbi state, 
Nigeria, and in other sites where the intervention was imple-
mented (4, 34).

Emergency Triage Assessment and Treatment (ETAT) 
training, part of WHO’s Integrated Management of Childhood 
Illnesses strategy, has been used in many countries to improve 
paediatric emergency care (35). Other examples of training 
courses are Primary Trauma Care (36), devised by the World 
Federation of Societies of Anaesthesiologists, and Advanced Life 
Support in Obstetrics, devised by the American Academy of 
Family Physicians (37). The above courses are used to stan-
dardize protocol-based emergency care but evaluations of their 
outcomes are still awaited. The National Trauma Management 
Course in India (14) costs US$ 50.00 per trainee and is taught 
by local trainers. This course has now become a national train-
ing standard for immediate trauma care in India. The courses 
described above are all examples used to show that even in the 
absence of ambulances it is possible to improve emergency 
medical systems. Low-income countries need to identify training 
models that are appropriate for their emergency care person-
nel, who may need to take on a variety of roles, especially those 
working at middle-level facilities, who respond to different types 
of emergencies.

Organization and financing
Emergency medical systems can only be put in place with 
careful planning and implementation, and the various com-
ponents that make up the system should be linked to ensure 
that the entire system operates as a unit. A coordinator should 
be responsible for monitoring and coordinating all emergency 
medical care in a community or district. The coordinator 
should work with a committee that has representatives from 
key sectors: hospitals and health facilities in the area, transpor-
tation, local administration and the community.

An emergency medical system must be sensitive to and 
meet the needs of the poor. Issues of access to the system be-
come critical because a lack of money often deters people from 
using emergency services. The poor in every country confront 
barriers to access when they must pay directly for the costs for 
transportation, medical treatment and pharmaceuticals. As a 
result, emergencies often lead to financial ruin for poor families, 
and the implementation of some sort of financial protection 
for emergency health care has not received adequate attention. 
Such protection would ensure that those with limited finances 
are not deterred from using emergency services and that they do 
not get tipped into extreme poverty by having to meet costs en-
tirely out of their own pocket. Different means of achieving this 
financial protection need to be explored, including community 
financing (24, 38). Community loan funds to cover transpor-
tation and other requirements for emergencies, especially for 
obstetrics, have been used in various setting, especially in Africa 
(39, 40). Early experience indicates that these approaches may 
overcome some of the barriers to accessing emergency medical 
services and should be investigated further.

Having lower paid jobs, differences between social classes, 
a person’s ethnicity and other affiliations may make already 
vulnerable poor people susceptible to receiving poor quality care 
in an emergency medical system. The toughest decisions that 
need to be made concern how much to invest in the emergency-
care capacity of secondary and primary care centres as opposed 
to providing support for referral and transportation networks 
to feed tertiary care centres. These decisions are both highly 
variable and too system specific to yield to a uniform policy 
prescription. Local data on costs, capacities and outcomes, and 
a process for developing an emergency care system, will inform 
such decision-making at the national level.

Research and development for emergency 
services
As a neglected topic, emergency medical systems are part of the 
10/90 gap in health research whereby less than 10% of global 
research investment is spent on problems affecting 90% of the 
world’s population (41). A review of the evidence on emergency 
medical systems as applicable to low- and middle- income coun-
tries reveals many gaps in global knowledge. There is a need to 
better understand the epidemiology of conditions that may be 
addressed by emergency systems in these countries and to better 
understand which interventions may address them adequately. 
Intervention trials in low- and middle-income countries are a 
research priority in the field of emergency medical systems. Well 
designed, locally appropriate studies that establish effective-
ness are urgently needed, and they should include both those 
interventions that may be available in high-income countries 
and newer interventions. Economic analysis is another area 
where research is needed, especially in places where cost and 
cost–effectiveness information from low- and middle-income 
countries is scant (42). These gaps reflect the need for a more 
systematic analysis of the areas towards which research invest-
ments should be directed in order that systems can be based 
on credible evidence.

Conclusion
Emergency medical systems are a critical component of na-
tional health systems in low- and middle-income countries. 
Governments and ministries of health in these countries need 
to pay specific attention to developing emergency systems and 
ensuring that the evolution of any emergency system is both 
evidence-based and appropriate to their country’s needs. More 
importantly, the context and implementation of the emergency 
system should help increase health equity and not exacerbate  
existing health disparities. In promoting the systematic develop-
ment of an evidence-based emergency medical system, low- and 
middle-income countries could help define more effective and 
cost-effective emergency systems than exist in high-income 
countries. This opportunity should not be lost either as a re-
sult of political inattention or a lack of funds; international and  
national stakeholders must move to stem the preventable loss 
of life that arises from the lack of an organized emergency 
medical system.  O
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Résumé

Recommandations en vue d’une intervention pour améliorer les systèmes d’urgences médicales des pays 
à revenus faibles et moyens
Les urgences médicales ne sont pas un luxe pour pays riches ou 
pour habitants privilégiés d’un pays pauvre. Le présent article fait 
observer que les soins d’urgence peuvent contribuer de manière 
importante à la réduction du nombre de décès et de cas d’invalidité 
évitables dans les pays à revenus faibles et moyens. Les soins 
d’urgence exigent cependant une planification rigoureuse et un 
soutien à tous les niveaux, que ce soit celui du pays, de la province 
ou de la communauté. Ils doivent également offrir une gamme 
complète de services, allant de la prise en charge d’un événement 
médical aigu survenant dans la communauté à l’apport de soins 
appropriés dans le cadre hospitalier. Il est possible d’ajuster 
le dosage des moyens en termes de personnel, de matériel et 
d’infrastructures sanitaires de façon à optimiser la délivrance des 
soins d’urgences dans des pays disposant de différents niveaux 
de ressources.

L’article parvient à démontrer l’inexactitude d’une conception 
répandue selon laquelle les services d’urgences des pays à faibles 
revenus ne peuvent être efficaces sur le plan économique. Des 
situations d’urgence interviennent partout et sont chaque jour 
consommatrices de ressources, indépendamment de la capacité des 
systèmes à obtenir de bons résultats. Moyennant une planification 
plus stricte, les coûts actuels des soins d’urgence pourraient 
permettre d’atteindre de meilleurs résultats et une plus grande 
efficacité sur le plan économique. Chaque pays ou communauté 
pourrait et devrait dispenser des soins d’urgence indépendamment 
de son degré de développement. L’article plaide en faveur d’un 
accès universel aux soins d’urgence et présente un programme de 
recherche visant à combler les lacunes de connaissances dans le 
domaine des soins d’urgence.

Resumen

Las urgencias médicas en los países de ingresos bajos y medios: recomendaciones para la acción
La atención médica de urgencia no es un lujo para los países ricos 
o las personas ricas de los países pobres. Antes bien, como se 
señala en este artículo, la atención de urgencia puede contribuir 
considerablemente a reducir las discapacidades y las defunciones 
evitables en los países de ingresos bajos y medios. Pero la atención 
de urgencia se ha de planificar bien, tiene que contar con apoyo a 
todos los niveles -nacional, provincial y comunitario-, y debe tener 
en cuenta todo el espectro asistencial, desde la aparición de un 
evento médico agudo en la comunidad hasta la prestación de la 
atención apropiada en el hospital. La combinación de personal, 
material e infraestructura sanitaria puede adaptarse para optimizar 
la dispensación de atención de urgencia en entornos con distintos 
niveles de disponibilidad de recursos.

La idea de que la atención de urgencia no puede ser 
costoeficaz en los entornos de bajos ingresos es, como puede 
demostrarse, errónea. Se producen urgencias en todas partes, 
y esas urgencias consumen cada día recursos haya o no haya 
sistemas capaces de conseguir buenos resultados. Con una 
mejor planificación, los costos de la atención de urgencia pueden 
traducirse en mejores resultados y en una mayor costoeficacia. 
Cada país y cada comunidad puede y debe proporcionar atención 
de urgencia independientemente de cuál sea su índice de 
desarrollo. Ofrecemos argumentos a favor del acceso universal a la 
atención de urgencia y presentamos una agenda de investigaciones 
para llenar los vacíos existentes en los conocimientos sobre ese 
tipo de atención.
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