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1. BACKGROUND AND RESEARCH OBJECTIVE 23 

PART I  BACKGROUND  24 
 25 

Over the past decade there has been a keen interest for studies on psychosocial risks, occupational exhaustion 26 

(burnout) and stress as well as their consequences on health, productivity and efficiency of healthcare professionals. 27 

Occupational exhaustion has been widely studied especially for nursing staff. Staff working in Intensive Care Units 28 

(ICU) are particularly exposed1. Thus, it was shown that one third of nurses suffered from burnout2 linked to a high 29 

level of exposure to stress factors. These factors are related to work organisation (task interruption, role ambiguity, 30 

work load), work conditions (conflicts with co-workers and with physicians, alteration of the care relationship, lacking 31 

social support, being faced with suffering and death, feeling unrecognised or lacking autonomy) or to the 32 

environment (noise, lights, the particular contact with patients’ families, …). Burnout is the result of stress becoming 33 

chronic. Incorrect handling of these risks can have: 34 

 a direct impact on the carer (deterioration of their health, increased absenteeism, intents to leave/change 35 

position) and 36 

 an indirect impact on coordination and quality of care3. 37 

Occupational stress is estimated to have cost 2 to 3 billion euros in France in 20074. This context led to multiple 38 

actions being set up on several different levels to prevent occupational stress. This impulse reflects a national 39 

preoccupation with occupational health. The French occupational health Plan “Santé au Travail 2010/2014”, 40 

recommends that preventive actions are to be developed for occupational risks, especially psychosocial risks as 41 

stated in axis 2 objective 4 (Continue the active policy of occupational risk prevention especially psychosocial risks). 42 

Acting on the root cause of stress factors is the most direct and effective way of reducing stress in an organisation. 43 

There are two ways of preventing occupational stress and its consequences on the organisation and on the individual: 44 

one is to modify the work environment, the other is to act on the person’s capacity of coping with stress. For this, 45 

training seems to be the ideal approach5 to improve a person’s capacity to adapt, by encouraging effort and designing 46 

a personal means of coping with stressful situations. This is done by acquiring cognitive abilities, identifying and 47 

making the individual aware of his/her way of thinking, detecting any distortions in his/her situation appraisal, 48 

suggesting different ways of thinking, new attitudes and applying a different cognitive strategy in situations 49 

                                                            

1   Mieux vivre la réanimation, CC 2009, SRLF (in French) 

2   Poncet 2007 

3   Ricou 2012 

4   C. Trontin, M. Lassagne, S. Boini,S. Rinal, 2007 

5   Taormina 2000 
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considered to be stressful. Healthcare simulation, an innovative training tool which remains seldom used however for 50 

paramedics, enables: 51 

 to acquire and update knowledge and skills, whether technical or not technical (teamwork, communication…) 52 

 to practice handling situations identified as “high-risk for the patient” and to improve the capacity of coping 53 

with them 54 

 to reconstruct situations which led to the occurrence of adverse events, to understand them during 55 

debriefing and to introduce actions which improve healthcare quality and safety 56 

 to analyse personal work practices by adopting a new outlook on oneself during debriefing6 57 

A specific training course including healthcare simulation was offered by the PYTHEAS centre [Public Assistance-58 

Marseille Hospitals (APHM) simulation centre] to ICU nurses at the demand of APHM healthcare management. First 59 

there was a pilot trial (before/after) where a sample of nurses working in APHM emergency wards followed this 60 

course, because of decreased motivation, leaves and absenteeism. The nurses reported improvements in their 61 

motivation, in stress management and in personal efficiency  (Communication SRLF 2012, M. Delfino).  After this first 62 

experiment, simulator training was offered to a small group of ICU nurses who, at the end of the programme, felt the 63 

same way as the emergency nurses. This is an innovative and unique training course which led us to look into the 64 

potential benefits it may have on critical carers’ well-being. Up until now, there has been no study to show the 65 

efficacy of this type of approach on psychosocial risk prevention. In view of carrying out an interventional study in 66 

order to improve healthcare practices, we studied scientific and institutional literature looking for elements on: 67 

 Psychosocial risks and the role of occupational stress in order to clarify our research topic 68 

 Prevention of psychosocial risks via the identification of factors of imbalance observed in ICU  nursing 69 

situations and potential levers for action 70 

 Healthcare simulation as a tool today and its uses.  71 

                                                            

6    HAS-Guide des bonnes pratiques en matière de simulation en santé- décembre 2012 (in 

French) 
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I . From psychosocial  r isks to the psychosocial  r isk in ICU: occupational  stress  72 

Psychosocial risks cover all occupational risks which may alter a worker’s mental and physical health. Psychosocial 73 

risks include, according to the French national institute for scientific research (INRS),  stress at work, internal violence 74 

(committed within the firm by employees: conflicts, bullying,  moral harassment etc.) external violence (committed 75 

on employees by people external to the firm), occupational exhaustion (or burnout), different forms of uneasiness, 76 

suffering and malaise felt by employees. 77 

Stress,  lack of motivation, burnout, turnover, absenteeism, overachievement, dissatisfaction at work, violence at 78 

work, harassment, addictions etc., this wide variety of topics classed as psychosocial risks leads to considerable 79 

confusion. 80 

These topics notably cover determinants and effects, without distinguishing between causes and consequences. This 81 

confusion arises not only from the diversity of these risks but also from the complexity of connections between them 82 

and which are not always linear because, given that they interact so strongly with each other, they are circular or 83 

systemic instead. Effectively, these risks, which often have the same causes (workload, lack of clarity in task sharing, 84 

higher job demands, work organisation, mode of management etc.) may interact. 85 

Thus: 86 

- Stress at work nurtures abuse among employees which thus increases workplace stress. 87 

- Anxiety or depression may occur as consequences of stress, violence at work, harassment or a traumatism. 88 

Regarding addictions, they may well be a consequence or a cause. 89 

Many international studies7 show stress as being the most frequent of all psychosocial risks. Thus, in the European 90 

Union, an estimated 22% of employees suffer from stress at work, while 5% are subject to  harassment and 5% are 91 

victims of physical violence. According to the European Agency of Safety and Health at Work, stress is the most widely 92 

spread health issue at work and the number of people suffering from work-related or work-aggravated stress will 93 

probably rise. 94 

For the European Agency of Safety and Health at Work, “people experience stress when they perceive that there is an 95 

imbalance between the demands made of them and the resources they have available to cope with those demands. 96 

Even though the evaluation process of demands and resources is psychological, the effects of stress are not always of 97 

the same sort. They also affect physical health, well-being and productivity”.  98 

                                                            

7   Fondation européenne pour l’amélioration des conditions de vie et de travail (Dublin). 4ème  

enquête  européenne, Luxembourg, Office for Official Publications of the European Communities, 2007 

http://www.inrs.fr/accueil/risques/psychosociaux/stress.html
http://www.inrs.fr/accueil/risques/psychosociaux/epuisement-burnout.html
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From an interventional point of view, with regards to the research topic we wish to study, the comprehension of 99 

causes, evaluation and the pertinence of actions to be carried out are extremely dependent on the type of 100 

psychosocial risk detected. 101 

However, when one looks at literature on issues of well-being in the hospital sector, more specifically literature 102 

targeting a population of nurses, what can be found? 103 

Harm done to the well-being of ICU nurses has been objectivized in the concept of burnout or occupational 104 

exhaustion, which is defined as being “a syndrome of physical and emotional exhaustion, which leads to the 105 

development of an inadequate self-image, negative attitudes at work with a loss of interest and of feeling for 106 

patients”8. Conceptualisation of the burnout syndrome in the 70’s and 80’s by H. J Freudenberger (a psychoanalyst) 107 

and C. Maslach (a research scientist in social psychology) brought to light the existence of a phenomenon of work-108 

related social suffering, and the first victims recognised as such were from professions associated with help. 109 

Effectively, carers, social workers and teachers are professions characterised by devotion and a strong vocational 110 

dimension. In the same era, two models of occupational stress were designed, which are widely used today, R. 111 

Karasek’s model9 (an American psychologist and sociologist) and J.Siegrist’s model10 (a Professor in medical 112 

sociology). 113 

In 2007, Poncet and Embriaco measured the extent of burnout in ICU nurses. In a study carried out in 165 services, 114 

33% of the nursing staff suffered from severe burnout i.e. the third and final stage of the illness. However, when we 115 

look at its definition, one notes that this occupational exhaustion is considered to be a transactional process made up 116 

of work-related stress, worker’s constraint and psychological adjustment. This process has three stages of 117 

progression: 118 

 The stress stage, caused by the imbalance between work demands and personal resources involved to cope 119 

with them. 120 

 The constraint stage in response to this imbalance. On a subjective level this is expressed as feelings of 121 

anxiety, tension, fatigue and exhaustion. 122 

 The adjustment stage which manifests itself by changes in attitude and behaviour; a victim of burnout   tends 123 

to treat patients in a detached or mechanical manner; however he/she seeks to fulfil his/her own needs.  124 

The interaction between stressors (stimulus causing stress) and the individual’s attempt to cope with them can lead 125 

to occupational stress which, if it is not treated early enough, ends in a burnout. 126 

                                                            

8    Le Gall JR, Azoulay E, Embriaco N, Poncet MC, Pochard, 2011 

9    Karasek, 1979 

10    Siegrist, 1996 
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This risk can be prevented by reducing this state of stress, giving the person tools to restore a balance and to avoid 127 

deterioration into more serious situations such as a burnout. This analysis led us to mainly focus on occupational 128 

stress.  129 

  130 
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II. Occupational  stress:  theoretical  framework  131 

Occupational stress or work-related stress is directly derived from a more general field of study on stress. Originally, 132 

stress was studied by physicians and biologists as being a “general syndrome of the organism’s adaptation to various 133 

toxic agents”. Nowadays, it is based on studies in psychology and social psychology, relying upon retroactive 134 

mechanisms and providing a good means to analyse the behaviour of people in their workplace. Stress is therefore 135 

universal and, at any moment in time, an individual may feel stressed by his/her family environment or work 136 

environment. 137 

Stress in an organisation therefore needs to be considered with a dynamic perspective involving the individual and 138 

his/her surroundings. An individual is a system made up of psychological conflicts, emotions and defences. An 139 

organisation is a dynamic system, criss-crossed with conflicts between groups. It is a place where conflicts begin, end 140 

and are also avoided. In this way, collective social functioning and personal psychological functioning interact with 141 

each other. The individual at work is indeed solicited both physically and mentally. Research on work-related stress 142 

indicates that sources of stress are as varied as they are multiple. The illness would therefore be the result of an 143 

individual’s incapacity to efficiently react to aggression, rather than the direct effect of the latter11. 144 

There are two fundamental approaches to stress, the transactional approach and the interactional approach.  145 

II.1. The transactional approach 146 

The transactional approach to stress is based on the concept that stress does not rely on the environment nor on the 147 

individual, but instead on the specific interaction of the person with their environment. This approach emphasizes the 148 

role played by coping mechanisms (coping, adjustment or adaptation processes), i.e. personal strategies developed in 149 

order to reduce strain, by altering the causes (problem-focused coping) or emotions (emotion-focused coping). These 150 

strategies depend on personal characteristics, therefore transactional models take into account the perception the 151 

individual has of his/her environment as the primary determinant for a stress reaction. The transactional approach by 152 

Lazarus and Folkman12 (1984) defined a dual appraisal model, in which an individual faced with a situation first gives 153 

an appraisal of the stress potential of the situation, then gives a secondary appraisal of the resources he/she has to 154 

cope with the situation. The process and the results of these appraisals depend not only on reality (constraints of the 155 

situation, resources the individual disposes of) but also on particular characteristics of the individual making the 156 

appraisal, which influence his/her judgment.  157 

                                                            

11    Neboit et Vezina, 2002. 

12    Lazarus, R. S., 1984 
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Siegrist’s model (1996), suggests that chronic stress can be defined in terms of an effort/reward imbalance. In this 158 

model, the amount of effort made by an individual will be attenuated by the feeling that this effort is “rewarded”. 159 

This “reward” is not only material (money), but also social (recognition) and symbolic (a sense given to the effort). 160 

II.2. The interactional approach 161 

The interactional approach to stress suggests that the degree of fit between a person and their work environment 162 

explains a person’s behaviour better than individual or contextual differences. According to this approach, stress 163 

appears when a person and their environment do not match. The models are quite mechanistic, behavioural, in which 164 

a combination of some of the situation’s characteristics lead individuals to react differently. 165 

The most frequently used model is the “Job demand-control model” by Karasek (1990). In this model, what is 166 

demanded of an individual is attenuated by the control the individual has over their own tasks. It puts forward two 167 

determinants: decision latitude (degree of control, decision authority) and job demands (amount of work, intellectual 168 

requirements). The hypothesis is that a high level of decision latitude or control reduces the negative effects of high 169 

job demands on a person’s health. A third dimension has been added to this model, which is social support. The 170 

combination “high job demands/low control/absence of support” is the most detrimental situation for the individual 171 

in terms of health risks.  172 

 173 

Each one of these approaches explains part of, but never all stress-related issues. It is evident that, depending 174 

which model one chooses, the definitions of stress, as well as the approaches recommended for evaluation or 175 

prevention are going to be different. 176 

We can quote the conclusion of the European study on  “stress impact” 13  to this avail: 177 

“If it is important to pay genuine attention to the transactional model by Lazarus, which should be considered as a 178 

very valuable theoretical model, we must also consider the difficulty of putting it into practice. On the other hand, 179 

Karasek’s and Siegrist’s models are reasonably clear and easy to implement at field level, whereas they are limited 180 

however, with regards to understanding stress development processes.”  181 

We believe that when approaching psychosocial risks, especially occupational stress, it is important to refer to 182 

international standards for the definition of work-related stress. These are widely acknowledged, and  represent the 183 

current opinion in France in this field, and particularly that of the INRS (Institut National de Recherche et de Sécurité, 184 

                                                            

13    Stress Impact Consortium. Impact of changing social structures on stress and quality of live: 

individual and social perspectives. Rapport non publié, réalisé par 6 pays européens sous l’égide de l’Université de 

Surrey. UK : Surrey University, 2006 
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French National Institute for Research and Safety). Scientific research has already widely explored work conditions 185 

with regards to their detrimental effects, especially psychosocial risks, using Karasek’s epidemiological model which 186 

enables measurement of occupational stress. Karasek’s model is interesting because its primary objective is to 187 

provide a theoretical framework for the development of recommendations which improve the quality of life at work. 188 

Moreover, it is the evaluation tool which was used in a transversal descriptive study carried out in the Nord Hospital 189 

from April to September 2011 by the Medicine and Health at Work Department of the AP-HM. This study was on 190 

organisation factors which influence strain at work and the psychological quality of life of hospital agents from 191 

emergency and ICU wards). 192 

For the sake of completeness we shall also be using another tool to enable a better comprehension of the 193 

phenomenon: this is the COPSOQ questionnaire (See Experimental Design). 194 

I I I . Occupational  stress and its  implications for ICU nurses:  a public  health issue  195 

It is acknowledged in the healthcare profession that poor management of psychosocial risks is at the origin of intents 196 

to leave or to change positions, and of absenteeism which can all have a direct impact on the quality of patient care 197 

and management. An American study14, published in March 2012 in the British Medical Journal took twelve European 198 

countries (France was not included) and the United States, and examined the different satisfaction surveys 199 

amounting to tens of thousands of questionnaires. The results showed that, despite major differences in health 200 

organisation and financing in the 13 countries, all of them encountered quality and safety problems reported by 201 

patients and healthcare personnel, as well as dissatisfaction and excessive workloads. Nurses having a burnout, who 202 

are dissatisfied with their job, have difficulty investing in patient care. This established fact is correlated with a higher 203 

risk of mortality for patients and a higher rate of failure to rescue in emergencies15.  204 

Care quality and safety is behind a better management of stressful work situations according to papers on the 205 

subject, but there have been no studies which provide the effects of stress on care quality and safety. At the most, 206 

they reveal an opinion, maybe enlightened, given by the nursing staff. It would have been interesting to have been 207 

able to study this here but, given the number of items which need to be measured in a research study on care 208 

quality and safety (adverse events, infections, evaluation of work practices etc.) and the budget required to carry it 209 

out, it did not qualify  for a hospital nursing research programme. We have therefore focused on our research 210 

topic: occupational stress of critical care nurses. If our study turns out to be positive, then, in a second phase, we 211 

shall assess its impact on the quality of care in a new study. 212 

 213 

                                                            

14  Aiken LH and al.2012 

15  
Aiken LH 2002 

http://www.bmj.com/content/344/bmj.e1717
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Given what is at stake, multiple actions have been carried out to prevent occupational stress at all the different levels 214 

of prevention [primary (training on burnout syndrome, stress management), secondary (continuing education, group 215 

discussions, practice analysis) and tertiary (counselling support units, occupational medicine….)].  216 

 217 

In the light of carrying out an interventional study, we first: 218 

- identified the factors of imbalance present in these workplaces for critical care nurses, 219 

- found from scientific literature levers of action used to restore balance. 220 

III.1. Factors of imbalance in work situations: stressors in critical care 221 

A certain number of stressors were identified within the critical care sector. 222 

They were: 223 

 Stressors due to work organisation (interruption of tasks, role ambiguity, workload, number of  hours 224 

worked). 225 

 Stressors due to work conditions (alteration of the care relationship, lack of social support, conflict 226 

situations, lack of discussion, technology, pathologies, confrontation with suffering and death, feeling 227 

unrecognised, lack of autonomy). 228 

 Environmental stressors (the work environment with its difficulties to communicate sometimes leading to 229 

conflicts between nurses and with physicians, noise, light…). 230 

Nursing burnout is essentially linked to the organisation of the ward or to the strategies of end-of-life care. The 231 

presence of conflicts is a predictive factor for burnout. Workload has been identified as a risk factor. An alteration of 232 

professional relationships could foster mood disorders in such a context. Surprisingly, the severity of patients’ 233 

condition is not a factor contributing to depression16. 234 

III.2. Actions to help cope 235 

Setting up work groups, improved communication on end-of-life care, conflict prevention and control within the 236 

department are all preventive measures which seem necessary in order to improve the well-being of ICU carers17.  237 

The reduction of stressors at base-level is the most direct and the most efficient way of attenuating stress within an 238 

organisation. In literature on stress management, this category of intervention is known as “primary prevention”. 239 

There are two categories of means of prevention for occupational stress and for its consequences on the organisation 240 

                                                            

16   Poncet 2007 

17   Mieux vivre la réanimation, CC 2009, SRLF (in French) 
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and the individual: one consists of modifying the work environment, the other is to act on the person’s capacity of 241 

coping with stress. 242 

In critical care, given the complexity of the work environment and safety requirements, it is recommended 18 : 243 

 For nurses new to critical care: an induction period with adaptation to the job (unit organisation, treatments, 244 

multidisciplinary approach…), accompanied by a tutor, then training such as continuing education. 245 

 Furthermore, there is strict legislation concerning the quota of patients per nurse per shift. 246 

 A budget for material is granted and is specifically for critical care unit activity. 247 

The other action to prevent stress recommends interventions which increase the person’s capacities of adaptation, 248 

by encouraging effort and developing personal means of coping; the aim is to acquire cognitive abilities, to identify 249 

and make the subject aware of his/her way of thinking, to detect any distortions in situation appraisal, to propose 250 

different ways of thinking, new attitudes and to apply a different cognitive strategy in situations considered to be 251 

stressful.  252 

Example 1: Stress Inoculation Training19 is a technique which teaches people how to deal with stressful situations by 253 

stress inoculation by building up “psychological antibodies”. It has given positive results on attitude changing such as 254 

on self-esteem, self-confidence, job satisfaction, appraisal of supervisors, colleagues and promotion. There are, 255 

however, very few studies on intervention programmes in organisations on stress management and assessment of 256 

their results. 257 

Example 2: Team building to improve team spirit and cohesion could possibly reduce tension within the team, enable 258 

a better support of one another and, above all, encourage better communication in order to encourage discussions, 259 

weight sharing, the weight of decisions, of workloads and of responsibility20. However, the field of action remains 260 

vast, with this being a core issue and given the extent of the human and financial stakes. 261 

Among the innovative experiments reducing occupational stress in critical care, at the junction between these two 262 

means of action, there is a potentially favourable new tool emerging: simulation in healthcare21 ; 263 

 264 

                                                            

18   JORF n°0141 du 20 juin 2013 page 10240  texte n° 5 Arrêté du 4 juin 2013 relatif à la 

formation d'adaptation à l'emploi des membres du corps des assistants médico-administratifs de la fonction 

publique hospitalière (branche assistance en régulation médicale)(in French) 

19    Meichenbaum, D. 1996 

20    Reader TW, Flin R, Mearns K, Cuthbertson BH 2009 

21   Orledge 2012 
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IV.   S imulation in healthcare  265 
 266 

Simulation in healthcare is the use of material (such as a manikin or procedural simulator), virtual reality or data from 267 

a standardised patient, to reproduce situations or care environments, in order to teach diagnostic and therapeutic 268 

procedures, and to allow healthcare professionals or a team of professionals to practice processes, clinical situations 269 

or decision-making. 270 

In only a few years simulation has imposed itself as an essential tool in training for high-risk professions as was 271 

concluded by a report ordered by the French Higher Health Authority (HAS) on simulation in healthcare: State of the 272 

art (national and international) for simulation practices in healthcare within the framework of continuing eduction 273 

and the prevention of healthcare-related risks. It literally enables one to dive into reality, to reproduce extremely 274 

various situations, often rare in real-life, and of course to learn technical skills without running the risk of genuine 275 

error. Its principle is applied internationally nowadays throughout industry: nuclear, chemical, aeronautical, rail, 276 

maritime, and of course in medicine and more recently in nursing. In France, simulation in healthcare, even though it 277 

is not yet a very dense network, is present all over the national territory and covers all fields of study [HAS Report 278 

2012 (in French), Simulation dans le domaine de la santé (Simulation in healthcare)]. There are many topics and fields 279 

covered by simulation even if some are more recurrent than others, such as those concerning anaesthesia-280 

resuscitation, emergency medicine and perinatal care (neonatology and obstetrics), as well as those concerning 281 

nursing22. The HAS recommends use of this approach in training programmes for carers with the objective of care 282 

quality and safety: 283 

“Training using methods of simulation in healthcare must be included in all the teaching programmes for healthcare 284 

professionals at all stages of their education (initial and continuing). One ethical objective should be a priority: “never 285 

the first time on a patient”. 286 

The importance of the impact of training via simulation on human factors and team work, as well as its utility in 287 

healthcare safety must be extensively studied.” 288 

 289 

HYPOTHESIS 290 

Working in critical care exposes nurses continuously to stressors. We hypothesize that specific training incorporating 291 

simulation techniques offered to nurses working in ICU would have a positive impact on primary and/or secondary 292 

prevention of the psychosocial risk of occupational stress. 293 

The objective of this observational study is to show the positive impact of training incorporating simulation methods 294 

on reducing occupational stress and psychosocial risks of nurses working in ICU.   295 

                                                            

22   
 S. Boet, JC. Granry, G. Savoldelli. 2013  
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PART II  RESEARCH OBJ ECTIVES  296 
 297 

I . Main objective  298 

The main objective of this study is to evaluate the impact of specific training incorporating simulation, on the 299 

occupational stress of nurses working in ICU. 300 

This training is in the institute’s training catalogue and is included in the continuing education policy for nursing staff 301 
in critical care. 302 
 303 

The main evaluation criteria will therefore be the reduction of stress assessed at 6 months. Here stress is defined as 304 

having a high level of job strain, and is evaluated using a Karasek survey.  305 

 306 

I I . Secondary objectives  307 

The secondary objectives are to evaluate the impact of this training in terms of: 308 

 Nurses’ occupational stress assessed at 1 year 309 

 Nurses’ psychosocial risks 310 

 Nurses’ occupational exhaustion 311 

 Number of nurses’ intents to leave, number of nurses actually leaving 312 

 Nurses’ absenteeism 313 

 Nurses’ quality of life 314 

  315 
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2. POPULATION CONCERNED 316 

 317 

I. Inclusion criteria 318 

 Adult state-registered nurses working in adult ICU on day or night shifts, with at least 6 months seniority in 319 

the unit where he/she is working at the time of inclusion 320 

 Nurses who do not intend to leave the ward within 6 months from inclusion 321 

II. Non-inclusion criteria 322 

 State-registered nurses with less than 6 months’ work experience in the unit at the time of inclusion  323 

 Nurses who intend to leave within 6 months from inclusion 324 

 Nurses who have already done the training course offered in the study 325 

 Women who know they are pregnant at the time of inclusion 326 

III. Exclusion criteria 327 

 Nurses who are moving and going to work in another hospital centre during the study 328 

 Pregnant women with more than 4 weeks of absence during the study period  329 

 330 

  331 
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3. OBSERVATION OR INVESTIGATION METHOD RETAINED 332 

 333 

 334 

I. Experimental Design 335 



Page 16 of 32 

Programme Hospitalier de Recherche Infirmière et Paramédicale 2014 

Study Diagram 336 

1. Check selection criteria 337 

2. Sign consent form 338 

3. Initial evaluation  339 

4. Randomisation 340 

 341 
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This is an observational, randomised, open-trial study, including two parallel groups. Recruitment will 346 

be prospective. The two groups under study are: 347 

 Training group (training with simulator) 348 

 Control group (no training) 349 

The experimental diagram chosen corresponds to the one which will give an optimal level of proof, 350 

according to current literature on the subject.  351 

The choice of an open-trial is the only one possible for this project. Evaluation a long time after 352 

training should mean that we will obtain an objective opinion from the participants.  While a cross-353 

over study design would have enabled us to take intra-individual variability into account, this could 354 

not be applied to this project, as indeed we cannot assure that the participant returns to base level 355 

between the 2 training sequences. However, the stratification per ICU ward will enable us to control 356 

the heterogeneity of practices between the different ICU wards. Thus, for each ICU ward, there will 357 

be the same number of individuals included in the control group as there are in the training group. 358 

II. Associated teams 359 

This is a multicentric and multidisciplinary study, associating ICU wards and clinical research 360 

structures. 361 

The ICU wards participating are the following: 362 

- The Medical and Emergency ICU (RUM) at the University Hospital Centre (UHC) TIMONE 363 

- The Heart Surgery ICU (URCC) at the UHC TIMONE 364 

- The medico-surgical ICU at the UHC TIMONE 365 

- The medico-surgical and liver failure ICU at the UHC TIMONE 366 

- The medico-surgical ICU at the UHC CONCEPTION 367 

- The medico-surgical ICU at the UHC NORD 368 

- The Respiratory distress and severe infections ICU (DRIS) at the UHC NORD 369 

- The ICU at the CENTRE HOSPITALIER GENERAL D’AIX EN PROVENCE 370 

A total of 8 ICUs from the French region PACA (Provence Alps Côte d’Azur)-West are partners in 371 

this project. 372 

III. Two strategies 373 

Two parallel groups: 374 
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 A control group: the individuals will have the usual ward practices for coping with daily 375 

“stressful” situations (this list is not necessarily complete, it accounts for all of the methods used in 376 

the different ICU wards, collected via a survey intended for executives):  377 

- Lectures, given by physicians and/or advanced practice registered nurses, on pathologies and 378 

healthcare techniques specific to the ward. 379 

- Weekly ward meetings with executives and healthcare staff. 380 

- Debriefing meetings organised by the health executive and staff who wish to discuss events 381 

from difficult situations, and which act as emotional “safety valves”, where every member of the 382 

team is free to express their feelings about the situation in question, and to think up solutions so that 383 

they do not occur again. 384 

- Practice analysis (evaluation and professional assistance group) followed by a debriefing, in 385 

order to analyse problematic situations between the patient, the patients’ family and the nurse or 386 

between members of the same team. These discussions encourage an analytical approach, team 387 

spirit and professional respect. 388 

- If there is one, help from the “burnout unit” of the institute. 389 

- Others. 390 

 A training group: the individuals enrolled in this group will be given, as well as the usual 391 

practices on the ward, a training course with a high fidelity simulator, details are given below.  392 
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IV. CLOSE-UP on the training course 393 

It takes place over 2 weeks 394 

1. The centre 395 

The simulation centre, PYTHEAS, is directed by Dr Pierre Rostini: Head of Teaching. 396 

He works with two training instructors: Mrs. Magali Delfino, Nurse Anaesthetist, Vocational adult 397 

training instructor’s certificate, University Diploma in Teaching and Education using a simulator in 398 

healthcare, instructor with a Certificate of Training in Emergency First-Aid (A.F.G.S.U.) 399 

      Mrs. D’Anna Fifina, Nurse Anesthetist, instructor with 400 

a Certificate of Training in Emergency First-Aid (A.F.G.S.U.), University Diploma in Teaching and 401 

Education using a simulator in healthcare. 402 

2. Training 403 

The group is made up of 6 nurses from the same ICU ward or from different ICU wards meeting the 404 

defined inclusion criteria (See Inclusion criteria chapter). 405 

The training course lasts for 5 days which are split accordingly: 3 consecutive days during the first 406 

week then 2 consecutive days during the second week. 407 

i. General training objective 408 

To progress in management of healthcare-related risks and in critical incident management. To 409 

enable the healthcare professionals to train without any risks, by experimentally reproducing “real-410 

life conditions”. To develop the skills expected in nursing practice in ICU. To analyse the impact of 411 

stress and the emotions felt by the nurse dealing with a difficult situation. To define strategies which 412 

allow him/her to ignore them. To get to know their team and to manage the quality of team 413 

relationships in order to improve patient care. 414 

Supporting documents in French are available for ICU training: 415 

 “Le Référentiel de compétences des infirmières de réanimation” (Framework of skills for 416 

ICU nurses) 417 

 “Le livret adaptation à l’emploi des infirmier(e)s de réanimation” (Booklet on adaptation 418 

to the job of being an ICU nurse)  419 
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These documents were drawn up in collaboration with several FrenchLearned Societies: 420 

 The Society of Critical care in the French Language (SRLF) 421 

 The College of Critical and Emergency Medicine from Non-University Hospitals in France 422 

(CREUF) 423 

 The French-speaking Group of Paediatric Critical and Emergency Care (GFRUP) 424 

 The French Society of Anaesthesiology and Critical Care (SFAR) 425 

ii. Programme 426 

The training course includes a theory recap in the morning then situation role-play on the simulator 427 

in the afternoon followed by debriefing sessions on soft skills and discussions about practices. 428 

The first four days: 429 

– Morning: Theory recap (See Topics Chapter) 430 

Theory recaps enable participants to mobilise their knowledge and know-how as well as their 431 

technical skills. 432 

– Afternoon: Situation role-play on the simulator 433 

These are genuine professional situations based on best practices. Each scenario is written after 434 

having defined the learning objectives:  435 

 Technical dexterity 436 

 Clinical approach 437 

 Decision making 438 

 Application of procedures 439 

 Aptitude to working in a team 440 

 Task prioritisation 441 

The topics treated are multiple and linked to the theory recap studied in the morning. 442 

 443 

Examples: 444 

Handling a: 445 

 Cardiopulmonary arrest 446 

 Chest pain 447 

 Haemorrhagic shock 448 
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 Difficult intubation  449 

 Anaphylactic shock 450 

The situation does not need to be unnecessarily complicated for the participant. It is a dynamic 451 

situation which will evolve accordingly with the objectives. Simulation must provide the opportunity 452 

to reproduce varied clinical situations. 453 

The fifth day: 454 

Situation role-play on the simulator all day. 455 

iii. Topics 456 

Every day a different topic is covered.  457 

Respiratory failure (Example : Physiology and pathophysiology of alveolar ventilation, monitoring 458 

respiratory function: respiratory rate, pulse oximetry, capnography, the principles of respiratory care: 459 

oxygen therapy, rapid sequence intubation, difficult intubation), 460 

Circulatory failure, 461 

Neurological failure. 462 

iv. Training session plan 463 

A simulation session begins with a first “introduction briefing”, an essential step in preparation, with 464 

the following objectives: 465 

 To prepare the participant for the simulation session. 466 

 To create a positive learning environment. 467 

 To encourage the participants’ emotional security. 468 

 To guarantee the respect of non-disclosure rules. 469 

This briefing ends with a visit round the simulator laboratory, with a detailed presentation of the 470 

environment, material and the High Fidelity manikin SINMAN 3G. 471 

Before the scenario, there is a shorter briefing, a “pre-brief”. This gives the situation’s context and 472 

defines the number of participants. Each actor receives a clinical sheet introducing the clinical 473 

situation being simulated. A patient medical record including an ICU admission flowsheet, a medical 474 

prescription and a nursing interventions’ sheet are given to the role-playing student. 475 
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The student, or the team, then begins the simulation which lasts between 10 and 15 minutes. Each 476 

scenario is adapted to the skills which need to be developed or perfected. Simulation sessions are 477 

recorded on video. 478 

Once the objectives aimed for have been reached, the instructor stops the scenario. Actors and 479 

observers meet up for debriefing. This feedback is considered to be the most important aspect of the 480 

simulation sessions. It is a moment of analysis and synthesis. 481 

The main objective of this debriefing is the participants’ reflexivity. It enables the “actors” to discuss 482 

it straight away and to start a reflective process on what has just happened.   483 

Debriefing is made up of three phases: 484 

 phase of reaction or descriptive phase:  485 

The participants describe their impressions, share their emotions, what they felt, the stress caused 486 

by the simulation session. 487 

 a phase of analysis adapted to the learning objectives: 488 

The method used is a reflective process derived from a communication tool called the SBAR 489 

(Situation, Background, Assessment, Recommendation). This phase studies the reasons why actions 490 

were, or were not done, and analyses the underlying clinical reasoning behind the decisions which 491 

were made. Video recordings are used as a debriefing support and enable a more pertinent analysis 492 

of human behaviour and the relational aspect.  493 

 a phase of summary or synthesis: 494 

This is the phase which concludes the debriefing. It is a means of reinforcing learning and of going 495 

back over the important messages identified during the phase of analysis. It is also the opportunity to 496 

formulate future learning objectives.  497 
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4. ORIGIN AND TYPE OF NOMINATIVE DATA COLLECTED 498 

 (JUSTIFICATION OF WHY IT IS USED)  499 

 500 

I. Main evaluation criteria 501 

The main evaluation criteria is having a high-strain job assessed using Karasek’s Job Content 502 

Questionnaire [1998]. Evaluation 6 months after inclusion is retained as the main criteria. 503 

Karasek’s questionnaire evaluates the psychosocial environment and well-being at work, exploring 504 

both environmental aspects and individual stress aspects. It is a standardised survey which is 505 

validated, has good psychometric properties and is available in French. It is made up of 26 questions 506 

which define 3 dimensions : psychological demand, decision latitude and social support. 507 

Psychological demand is the psychological strain associated with the quantity and the speed of tasks 508 

(3 items), their complexity and intensity (3 items), their division and predictability (3 items). Decision 509 

latitude takes into account the degree of latitude in task completion (3 items), use of skills (3 items), 510 

and skill development (3 items). Social support concerns professional support from superiors (2 511 

items) and from co-workers (2 items), as well as the amount of emotional support from the same 512 

superiors (2 items) and co-workers (2 items). Karasek’s model splits employees into four groups 513 

according to   psychological demand and decision latitude. “Job strain” is defined as a situation with 514 

high psychological demand and low decision latitude, which represents a health risk.23. This group 515 

where there is the highest risk of a damaging effect on health. 516 

Three other subgroups are defined: 1. “low-strain jobs”: high decision latitude, low psychological 517 

demand, 2. “active”: high decision latitude, high psychological demand, 3. “passive”: low decision 518 

latitude, low psychological demand. 519 

It is a consensual questionnaire which is frequently found in large studies evaluating occupational 520 

stress.  521 

                                                            

23   Karasek 1979 and Karasek 1998 
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 522 

II. Secondary evaluation criteria 523 

Secondary evaluation criteria are the following: 524 

 Psychosocial risks will be evaluated using another questionnaire, the COPSOQ (Copenhagen 525 

Psychosocial Questionnaire).24 This questionnaire evaluates a broad array of psychosocial factors at 526 

work. It evaluates more stress components than Karasek’s questionnaire. It includes the 527 

“demand/control/social support” components from Karasek’s model, the “effort/reward” 528 

components from Siegrist’s model, as well as other dimensions such as the relationship between 529 

individuals, interactions between life at work and at home, motivation and implication at work, 530 

leadership, etc. This questionnaire is based on several different models of the psychosocial 531 

environment at work, especially the work “Job-Control” model (Karasek) and the “Burnout” model 532 

(Maslach); as well as on different personal dimensions: health (perceived health, stress, occupational 533 

exhaustion), strategies for adapting to stressful situations, work satisfaction. This questionnaire was 534 

designed, about a decade ago, by a research team from the Danish National Institute of Occupational 535 

Health in  Copenhagen and adopted by Scandinavian countries (Denmark, Sweden, Norway and 536 

Finland)25. It is also widely used for large surveys. Since it was validated in Danish, the COPSOQ has 537 

already been adapted into English, German, Japanese, Spanish and Dutch. The current French version 538 

is made up of 46 items grouped into 24 scales with six dimensions. 539 

 Occupational exhaustion (burnout) will be evaluated using the COPSOQ questionnaire 540 

 Intent to leave. 541 

 Actual departure (corresponding to leave that was accepted and carried out by the nurse for 542 

any reason), leave for extended education, leave without pay, leave to move to another ward 543 

within the institute during the year of participation. 544 

 Absenteeism will be measured by counting the days of absence. 545 

 The nurses’ quality of life will be assessed on a scale of 0 to 10, at the 3 stages of the study, 546 

for each participant, i.e. at the beginning of the study, at 6 months and at 1 year. 547 

 Occupational stress measured using Karasek’s questionnaire will also be assessed at 12 548 

months. 549 

                                                            

24   Dupret Émilie 2012 

25  Kristensen TS 2002 and 2005 
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III. Study Plan 550 

i. Beginning of the study and list of inclusions 551 

The randomisation list will be drawn up before the study is set up. It will be done under the 552 

responsibility of the Unit for Methodological Assistance in Clinical Research (Research Department, 553 

AP-HM). The method retained uses blocks of individuals swapped by layers. Layers retained are 554 

represented by the centre and by employee seniority (between 6 months and 2 years or > 2 years26).  555 

The randomisation list will be issued and kept by the centre in charge of coordination (ICU  DRIS - 556 

Nord Hospital - Marseille). The procedure retained for each inclusion is the following: referring 557 

research nurses from external centres send a fax applying for inclusion to the coordinating centre. 558 

The coordinating centre will tell the external centre which group the person is included in, according 559 

to the randomisation list. On their list, the coordinating centre will be able to follow the progress of 560 

each agent included via the following codes T0 = inclusion questionnaire filled in, T6 = questionnaire 561 

at t=6m filled in, and T12 =  questionnaire filled in at t=1yr or on agent’s departure if this is before 562 

the end of the 12 month period.  Each participating centre will keep a correlation table up to date 563 

listing the identity of the agents participating in the study. 564 

ii. Nurse recruitment 565 

Nurses will be recruited via research nurses in collaboration with the resource person identified for 566 

each of the ICUs participating in the study, and the instructors from the simulation centre.  The 567 

research nurse will be in charge of identifying the individuals who meet the selection criteria given 568 

above. He/she will be in charge of orally giving necessary information, providing the study objectives, 569 

its precise sequence; of handing out and explaining the information sheet and getting the No 570 

Objection Form signed (Annex 1). The nurse investigator must follow the instructions defined in the 571 

precedent chapter. 572 

iii. Initial evaluation  573 

Initial evaluation is programmed in such a way as to have certain parameters at the time of inclusion. 574 

This evaluation is for participants (nurses) and also for executives of each partner ICU. 575 

Data collected for the carer: 576 

                                                            

26     2 years is the lapse of time after which an agent may be considered as being 

genuinely independent in his/her job.  
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- data concerning socio-demographic and socio-organisational characteristics: gender, age, ICU 577 

ward, working hours, seniority in the profession, seniority on ICU ward, seniority in the institute. 578 

- The “SISTRESSREA” questionnaire which is a combination of: 579 

o Karasek’s questionnaire, 580 

o the COPSOQ questionnaire  581 

Initial evaluation is performed after at least 2 days of consecutive rest and at the beginning of a work 582 

shift. All of the questionnaires used in our study have been translated into French and validated. 583 

Psychometric qualities have also been checked. 584 

Questionnaires will be filled in on paper and collected data will be entirely anonymous and 585 

confidential. 586 

The research nurse in charge of the protocol will ensure that the questionnaire is filled out 587 

anonymously and discreetly. It should take 10 to 15 minutes to fill in. 588 

Data collected from executives of partner departments: 589 

Data concerning ward characteristics will be collected. 590 

 Number of beds, number of carers, rate of occupancy, rate of mortality. 591 

They must also provide the following elements.  592 

Usual practices used on the ward to cope with daily “stressful” situations:  593 

 Lectures, given by the physicians and/or advanced practice registered nurses, on pathologies 594 

and healthcare techniques specific to the ward 595 

 Weekly and/or monthly meetings 596 

 Counselling support units between the executive and the carer 597 

 Practice analysis (evaluation and professional assistance group) followed by debriefing 598 

 If there is one,  help from the “burnout unit” of the institute 599 

 Others 600 

At the end of the initial evaluation, “control” group members will go back to their usual work 601 

schedule. “Interventional” group members will start the training course 7 days later at the most. 602 
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iv. Evaluations at 6 and 12 months or at departure if before 12 months 603 

Six and twelve months after this first evaluation, or at departure if the agent leaves before 12 604 

months have passed, the nurses included in the study will again be asked to fill in the following 605 

questionnaires, this time on a tablet computer: 606 

- Karasek’s questionnaire, 607 

- the COPSOQ questionnaire  608 

The executives will also be required to give the number of beds, the number of carers, occupancy 609 

rate and mortality rate. They will also have to provide the number of days of absence for each agent 610 

participating in the study. 611 

  612 



Page 28 of 32 

Programme Hospitalier de Recherche Infirmière et Paramédicale 2014 

5. MODE OF DATA TRANSMISSION 613 

 614 

The nurses included in the study are asked to fill in a questionnaire at T0, T6 (6 months) then at T12 615 

(12 months). Data is collected anonymously. The questionnaire is numbered so as to guarantee the 616 

anonymity of the person who fills it in. These questionnaires are centralised by the resource person 617 

identified in each collaborating centre. They will then be collected by the project leader research 618 

nurse, at the different collaborating centres during the “progress” meeting held for this study. 619 

Indeed, collaborating centres will receive visits in order to explain to the ward executive the role of 620 

the project leader, how inclusion is carried out and to make filling the questionnaires in easier. These 621 

visits will take place according to the training schedule proposed by the simulation centre PYTHEAS. 622 

Data will then be recorded by the project leader research nurse through an input mask prepared by 623 

the Unit for Methodological Assistance in Clinical Research (Pr Auquier, AP-HM) in the study’s 624 

managing centre. 625 

 626 

6. RESEARCH DURATION AND METHODS OF ORGANISATION 627 

 628 

I. Expected study duration 629 

Beginning of training courses: First trimester 2016 630 

Total study duration: 48 months 631 

Inclusion period: 36 months 632 

This length of inclusion period was chosen to adjust to the organisation of each ward. It would 633 

effectively be impossible to send half of a ward’s staff on a training course in a span of one year, 634 

especially given the current difficulties encountered in healthcare institutes. 635 

Duration of participation for one nurse: 1 year 636 

IV.1. Expectedesearch calendar 637 

Date Action 

April 2015 South Mediterranean Research Ethics Board I 

May 2015 
CCTIRS (French advisory committee for processing of 
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information in healthcare research) + CNIL (French National 

Commission for personal data protection) submission 

First trimester 2016 Start inclusions 

 638 

7. METHOD OF DATA ANALYSIS 639 

 640 

I. Statistical analysis 641 

Methodology will be based on CONSORT Consolidated Standards of Reporting Trials Statement 642 

guidelines (CONSORT, http://www.consortstatement.org/consortstatement/). Data analysis will be 643 

performed using SPSS version 17.0 software for Windows, by the statistician from the Unit of 644 

Methodological Assistance for Clinical Research, AP-HM (supervisor Pr Pascal Auquier, referring 645 

doctor Dr Karine Baumstarck). The main principles of analysis are given below. However a specific 646 

analysis protocol will be drawn up in further detail and submitted for validation (coordinating 647 

investigator, associate investigators, head of analysis, biostatistician). 648 

Statistical processing will only begin once the validity of the database has been checked (requests 649 

transmitted to clinicians involved in the study, coherency checks). There is a procedure and an 650 

anonymisation algorithm which assigns a number to each individual. A correlation table will be 651 

available, separate from the exploited database. Only the number will be entered into the database. 652 

The database will then be frozen. Once it is frozen the consolidated data will be analysed by the 653 

statistician. 654 

 Populations analysed 655 

Statistical analysis will focus on the intent-to-treat population (principal analysis), excluding 656 

individuals for whom a major breach of protocol is observed (no objective data post-analysis, 657 

individual erroneously included). Complementary analysis will be performed on the per protocol 658 

population (secondary analysis).  659 

 Population description, initial comparability of the groups 660 

First, there will be a descriptive analysis of the entire sample. Qualitative variables will be given as 661 

numbers and proportions, while quantitative variables will be given as averages and standard 662 

deviation, or medians and quartiles. The proportion of missing data will be provided for each 663 

variable. Parameter normality will be checked using frequency histograms and Shapiro-Wilk 664 

http://www.consortstatement.org/consortstatement/
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normality tests; simple mathematical transformations may be used to normalize non-normal data. 665 

Comparability of the 2 groups will be calculated for all of the variables available at inclusion in order 666 

to check initial comparability: using chi-squared tests for qualitative variables, and Anova or Kruskall-667 

Wallis tests for quantitative variables. Comparative analysis will be blinded, so that neither the 668 

statistician, nor the project leader will know the groups’ identities. Once the analysis is finished the 669 

groups’ identities will be revealed. 670 

 Analysis of evaluation criteria 671 

Analysis of the main criteria, i.e. the comparison of the proportion of individuals with high-strain jobs 672 

in both groups, will be calculated using a chi-squared test. This procedure will be repeated at 12 673 

months. Scores from the COPSOQ will also be calculated and compared between both groups, at 674 

both evaluation times. The number of intents to leave and actual departures will be compared 675 

between both groups. 676 

 Multivariate analysis 677 

Multivariate analysis will be performed using linear regression models. The variable which needs 678 

explaining will be represented by the presence of a high level of job strain at 6 months; explanatory 679 

variables will be selected either with a univariate approach to identify variables with a p-value of 0.20 680 

or below (leading to selection of the variable group), or with a prior identification of variables  681 

potentially associated to these parameters. Results will be given in standardised beta form. This 682 

procedure will be repeated at 12 months, and used for other continuous parameters (COPSOQ 683 

scores). 684 

II. Ethical and legal aspects 685 

a. Regulations 686 

This research protocol comes under Act n°78-17 of 6 January 1978 on information technology, data 687 

files and civil liberties, known as the loi informatique et libertés, (French Data Protection Act) 688 

amended on 6 August 2004, by Act n°2004-801 relative to the protection of individuals with regards 689 

to personal data processing, due to processing personal data, due to non-automatic processing of 690 

personal data appearing in a file. This protocol will be submitted to the Comité de Protection des 691 

Personnes Sud-Méditerranée I (South Mediterranean Research Ethics Board I). 692 

 693 

b. CCTIRS/CNIL Submission 694 

This research protocol therefore comes under Act n°78-17 of 6 January 1978 on information 695 

technology, data files and civil liberties (French Data Protection Act) amended on 6 August 2004, by 696 
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Act n°2004-801. Before it effectively begins, processing of data collected for research will be 697 

submitted to the CCTIRS (French advisory committee for processing of information in healthcare 698 

research) due to it being a multicentre protocol, then to the CNIL (French National Commission for 699 

Data Protection). Information concerning the rights of the participants in this research study will be 700 

given on the information sheet/No Objection Form. 701 

 702 

c. Data confidentiality 703 

Medical and non-medical staff participating in this research study are bound by medical and 704 

professional secrecy with regards to the collected data. 705 

 706 

 707 

 708 

  709 
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8. JUSTIFICATION OF SAMPLE SIZE OR POWER ANALYSIS  710 

The sample size necessary was calculated from the main criteria for judgment, which is to determine 711 

the proportion of people who have high levels of job strain using Karasek’s questionnaire. If we look 712 

at the French paper by Pougnet [2012], which is the only international publication to provide this 713 

information, and also a study carried out within the AP-HM [Lehucher 2011], 60% of carers would  714 

have high levels of job strain. If our hypothesis is to reduce this proportion to 45%, for 80% power 715 

and an alpha risk of 5%, considering a study plan with one intermediate and one final analysis, 716 

according to the O'Brien-Fleming design we would need 188 individuals per group. Intermediate 717 

analysis will be carried out halfway through the inclusion period for the main judgment criteria 718 

(Intermediate p-value of 0.003). Final analysis will be carried out at the end of the inclusion period 719 

(final p-value of 0.005) [N PASS 14.0.8]. We think that we therefore have the 400 nurses necessary 720 

for the study. 721 


