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1. INTRODUCTION 
As it is for many high demanding jobs, selecting and developing 
the skills of future ambulance personnel follows a rigorous 
procedure. Ambulance professionals face important work related 
physical, cognitive, and emotional demands. Compared to other 
health professions, ambulance personnel are characterized by a 
high rate of early retirement for health reasons [1;2]. This could 
be the consequence of particularly strenuous working conditions. 
This profession is characterized by a high rate of occupational 
accidents [3-5], a relatively high prevalence of musculo-skeletal 
disorders -chiefly back problems [6], as well as a high prevalence 
of mental health problems including depression, alcoholism, and 
post-traumatic stress disorders [7-9]. Such health outcomes are the 
consequences of many factors consisting of dangerous and 
unpredictable work environment, frequent and close contact with 
suffering individuals, time constraints in carrying out critical 
actions, an important responsibility in life threatening situations, 
awkward postures and heavy load handling in non optimal 
environments, night shifts, unpredictable work activity, etc.  

To face such demands, ambulance people must be well trained 
and have the required skills and aptitudes. The aim of the present 
study was to identify and document some key aptitudes used by 
ambulance people in real interventions. Better knowing such 
aptitudes was necessary for a school of ambulance people in order 

to improve the selection and education of students. The idea was 
to better consider real work requirements and characteristics in 
order to develop educational content and selection tools. 

The focus of our study was on cognitive and cooperative 
aptitudes. A future study will address physical requirements in a 
specific way. 

2. METHOD 
We followed and filmed the work activity of ambulance personnel 
involved in real emergency situations. We followed two teams of 
two ambulance male personnel during two work shifts (total 24-
h), from the beginning of the work shift to the relief by the next 
team.  The seriousness of situations we observed ranged between 
a minor cut to the forearm and a life-threatening problem that 
necessitated cardiopulmonary resuscitation. Interventions’ 
duration ranged from 25 minutes to 90 minutes. 

The video recordings were analyzed with the “Captiv” software. 
This software allows the post coding of video sequences. Verbal 
interactions and actions performed were systematically coded. We 
measured the duration of verbal utterances and we identified 
characteristic sequences of actions.  

We completed and validated our analysis by means of interviews 
with ambulance personnel. We selected some video sequences 
and used them as a support for the interviews. Our goals for these 
interviews were to better understand what we observed, and to 
validate some of our conclusions. 

3. RESULTS 
Tasks like assessing the patient health status requires the 
ambulance personnel to ask many questions to the patient (or to 
other people present on the intervention site – e.g. relatives, 
witnesses). The information considered by the ambulance 
personnel comes from various sources (e.g. verbal or auditory, 



visual, tactile). Such information comes in an order that is not 
necessarily adapted to the ambulance personnel cognitive process.  
In addition, interruptions are frequent and can be very disruptive. 

We identified and documented different key aptitudes like 
orientation and spatial sense, the capacity to perform complex 
cognitive tasks and delicate manipulations in the context of 
divided attention, as well as diverse aptitudes relevant in 
collaborative work. The knowledge of these key aptitudes is 
important for educational and training matters, and for the 
selection and evaluation of ambulance personnel. Different tasks 
call for different aptitudes. We use the chronology of a typical 
prehospital intervention to present these aptitudes. 

1- Stand by: time between interventions: the time between 
interventions is used by ambulance people to accomplish diverse 
tasks including clerical work, inspection of material, updating 
geographical or intervention databases, etc. These tasks can be 
interrupted at any moment; ambulance people must be able to 
accomplish efficiently these duties despite frequent interruptions. 
Ambulance personnel must be continuously ready for the action. 
This causes additional psychological workload and ambulance 
personnel must be able to cope with it. 

2- Response to a call: ambulance people receive a message on 
their pager specifying the patient’s address, name and age, as well 
as the level of priority and the nature of symptoms requiring their 
assistance. Between the moment it receives a call and the moment 
the ambulance leaves the station, the crew has to anticipate the 
situation at the intervention site and prepare for it. For example, 
ambulance people could bring some additional warm cloths if 
they have to go on a car crash in winter; expecting to spend an 
extended period in the cold. They could also put on bulletproof 
jackets for late at night intervention in sensitive area. Ambulance 
people need to quickly recall learned sequences of actions they 
might need to implement on the scene. For example, they might 
rehearse mentally some rarely used procedures for pediatric 
cardio-respiratory resuscitation. Such mental rehearsal takes place 
in the emergency vehicle as the crew is on its way to the 
intervention site. However, it normally starts already with the 
reception of the message on the pager. 

3- Driving to the intervention site: as they leave the station, 
ambulance people systematically use the map shown on the 
computer screen as a confirmation tool. Different tasks are 
performed in parallel. In addition to safely drive the emergency 
vehicle, ambulance people must orient themselves and identify 
landmarks. Radio and telephone communications are frequent. 
Ambulance people perform continuous driving activity 
accompanied by diverse discontinuous or short visual and 
auditory tasks (communication, orientation).  They also prepare 
mentally for the situation on the scene.  

4- Arrival on the scene: a major concern of ambulance people as 
they arrive on the intervention location is to anticipate and prepare 
for evacuating the patient. First, they must park the vehicle in 
order to be close to the patient without blocking the access for 
other emergency teams (police, firefighter, and emergency 
medical team). As they walk from the vehicle to the patient, 
ambulance people memorize the way and try to anticipate 
problems that could arise while carrying the patient on the 
stretcher (narrow corridors, stairs). A moderate physical effort is 
required for carrying bags of equipment and material. Learned 
sequences of actions are adapted to the specificity of the situation. 

5- First aid, health status assessment, and choice of evacuation 
means: immediate care is provided to the patient. Ambulance 
personnel rely on their knowledge acquired in education and 
experience to assess the patient’s health status. This assessment is 
used to provide adequate first aid measures, to decide if the 
situation requires the involvement of the medical team, and to 
choose whether it is necessary to take the patient to the hospital. It 
also determines the type of evacuation to perform. Some objective 
and subjective measures of the patient’s vital signs and symptoms 
(pulse, blood pressure, temperature, skin color, etc.) are used to 
perform this assessment. Ambulance people also consider verbal 
information given by the patient or other people nearby (relatives, 
friends, witnesses). For example, such information might concern 
the patient’s health history, the latest administration of 
medication, or recent events or symptoms that occurred. 
Information is delivered following a different logic from 
procedures and decision trees used by ambulance personnel. Thus, 
ambulance personnel must memorize and organize this 
information in order to use it. Ambulance personnel must be able 
to split their attention, focusing simultaneously on different 
information sources (patient, environment, equipment, other 
people, colleague) and type of signals (auditory, visual, tactile). 
Aptitudes related to memory, deduction, and reasoning are 
required. In addition, a shared understanding of the situation 
enables the crewmembers to have efficient exchange of 
information. 

6-Evacuation of the patient: the decision to take the patient to the 
hospital, and the choice of means (assistance by walking, chair, 
stretcher) used to transfer the patient to the ambulance is crucial. 
Ambulance personnel consider for example the patient’s health 
state, stability, pain experienced, individual characteristics 
(weight of the patient), accessibility of the scene, etc. A mistake at 
this step can have life threatening consequences for the patient. 
Using the stretcher to carry the patient to the ambulance is 
sometimes characterized by an intense physical effort. The 
monitoring of patient’s vital signs can be carried out in continuous 
during this activity.  

7- During the journey to the hospital, the ambulance personnel 
maintain a continuous monitoring of the patient’s vital signs. 
Conversations with the patient who often needs to be reassured 
and comforted are frequent. In addition to the necessary division 
of attention, ambulance personnel must find the right words and 
treat the patient with compassion. The ambulance personnel 
systematically communicate to the hospital the estimated arrival 
time, as well as a short description of the patient’s state.  

8- Handover of the patient to the emergency staff: the transfer of 
the patient from the ambulance stretcher to the hospital stretcher is 
only one part of this step [10]. All interventions also include a 
short verbal communication between the ambulance personnel 
and the hospital’s emergency staff. Information is given in a 
structured and brief manner. Ambulance personnel also write a 
short report using a pre-defined form. Performing these tasks 
requires communication aptitudes allowing to choose and 
summarize the relevant information. 

Ambulance people mentioned that our list of key aptitudes 
corresponds well to what is required by their work under normal 
conditions. They mentioned that interventions we observed were 
not exceptional. Thus, we did not observe key aptitudes required 
in very exceptional interventions. 

Communication between people (crew members, patient, 
physician, witnesses and relatives) on the scene appears crucial. 



As suggested by [11], studying the coordination process and its 
modalities in an emergency situation is relevant for both theory 
and practice. Our intervention is an example of possible way to 
study work activity in emergency situation.  

Ambulance personnel must gather diverse information, use 
complex algorithms and decision trees in order to analyze the 
situation, and take some vital decisions accordingly. These work 
characteristics imply diverse requirements in terms of skills and 
aptitudes.  Consequences for educational curriculum, vocational 
training and personnel selection are important. We think that 
better understanding cognitive and cooperative aspects involved 
in emergency situations will become an important issue. It also 
suggests that it is relevant to perform further study of work 
activity in its real context. 

4. CONCLUSIONS 
Analyzing work activity in the context of real prehospital 
emergency is challenging but feasible. Our study highlights the 
richness of cognitive processes involved in prehospital 
interventions. Better understanding these processes can help to 
improve training and education of ambulance people. Aptitudes 
such as orientation and spatial sense, the capacity to perform 
complex cognitive tasks and delicate manipulations in the context 
of divided attention, as well as diverse aptitudes relevant in 
collaborative work seem very important. Building selection tests 
as well as educational material taking into account these aptitudes 
are relevant.  

5. ACKNOWLEDGMENTS 
The authors thank the team at CSU Riviera for participating in 
this study. Sincere appreciation goes to F.Valceschini for 
providing editorial advice in the preparation of this paper. This 
study was made possible by the School Bois-Cerf-CESU. 

 

 

 

 

 

 

 

 

 

6. REFERENCES  
[1] Rodgers LM. A five year study comparing early retirements 

on medical grounds in ambulance personnel with those in 
other groups of health service staff. Part II: Causes of 
retirements. Occupational Medicine (Oxford) 1998 
Feb;48(2):119-32. 

[2] Rodgers LM. A five-year study comparing early retirements 
on medical grounds in ambulance personnel with those in 
other groups of health service staff. Part I: Incidences of 
retirements. Occupational Medicine (Oxford) 1998 
Jan;48(1):7-16. 

[3] Maguire BJ, Hunting KL, Guidotti TL, Smith GS. 
Occupational injuries among emergency medical services 
personnel. Prehospital Emergency Care 2005 Oct;9(4):405-
11. 

[4] Maguire BJ, Hunting KL, Smith GS, Levick NR. 
Occupational fatalities in emergency medical services: A 
hidden crisis. Annals of Emergency Medicine 2002 
Dec;40(6):625-32. 

[5] Sterud T, Ekeberg O, Hem E. Health status in the ambulance 
services: a systematic review. BMC Health Services 
Research 2006; 6:82. 

[6] Hogya PT, Ellis L. Evaluation of the injury profile of 
personnel in a busy urban EMS system. American Journal of 
Emergency Medicine 1990 Jul;8(4):308-11. 

[7] Alexander DA, Klein S. Ambulance personnel and critical 
incidents: impact of accident and emergency work on mental 
health and emotional well-being. British Journal of 
Psychiatry 2001 Jan;178(1):76-81. 

[8] Bennett P, Williams Y, Page N, Hood K, Woollard M, Vetter 
N. Associations between organizational and incident factors 
and emotional distress in emergency ambulance personnel. 
British Journal of Clinical Psychology 2005 Jun;44(Pt 
2):215-26. 

[9] Regehr C, Goldberg G, Glancy GD, Knott T. Posttraumatic 
symptoms and disability in paramedics. Canadian Journal of 
Psychiatry - Revue Canadienne de Psychiatrie 2002 
Dec;47(10):953-8. 

[10] Bruce K, Suserud BO. The handover process and triage of 
ambulance-borne patients: the experiences of emergency 
nurses. Nursing in Critical Care 2005 Jul;10(4):201-9. 

[11] Owen C. Analyse de l'activité de travail dans la gestion des 
situations d'urgence. Activités 2007;4(1):207-6. 

 


