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Abstract 

Background  The COVID-19 pandemic has highlighted the importance of intensive care units (ICUs) 
and their organization in healthcare systems. However, ICU capacity and availability are ongoing concerns 
beyond the pandemic, particularly due to an aging population and increasing complexity of care. This study aimed 
to assess the current and future shortage of ICU physicians in France, ten years after a previous evaluation. A national 
e-survey was conducted among French ICUs in January 2022 to collect data on ICU characteristics, medical staffing, 
individual physician characteristics, and education and training capacities.

Results  Among 290 ICUs contacted, 242 responded (response rate: 83%), representing 4943 ICU beds. The survey 
revealed an overall of 300 full time equivalent (FTE) ICU physician vacancies in the country. Nearly two-thirds 
of the participating ICUs reported at least one physician vacancy and 35% relied on traveling physicians to cover 
shifts. The ICUs most affected by physician vacancies were the ICUs of non-university affiliated public hospitals. 
The retirements expected in the next five years represented around 10% of the workforce. The median number 
of physicians per ICU was 7.0, corresponding to a ratio of 0.36 physician (FTE) per ICU bed. In addition, 27% of ICUs 
were at risk of critical dysfunction or closure due to vacancies and impending retirements.

Conclusion  The findings highlight the urgent need to address the shortage of ICU physicians in France. Compared 
to a similar study conducted in 2012, the inadequacy between ICU physician supply and demand has increased, 
resulting in a higher number of vacancies. Our study suggests that, among others, increasing the number of ICM 
residents trained each year could be a crucial step in addressing this issue. Failure to take appropriate measures may 
lead to further closures of ICUs and increased risks to patients in this healthcare system.
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Background
In the recent COVID-19 pandemic outbreak, particular 
attention has been paid to intensive care units (ICUs) 
and their organization [1]. In many affected countries, 
bed capacity and availability of ICUs were reported daily 
in mainstream media. In the surge of the pandemic, 
healthcare authorities were faced with the fact that ICUs 
require large amounts of resources including a highly 
specialized workforce and equipment [2]. However, ICU 
capacity and availability are not only a pandemic issue. In 
the context of an aging population and the development 
of complex care among populations of increasing frailty, 
securing the availability of ICU beds has become a 
permanent issue. The shortage of ICU beds is a threat 
to patient safety both in hospital wards and emergency 
departments and the transfer of critically ill patients 
is associated with increased morbidity and mortality 
[3]. Therefore, maintaining an adequate capacity and 
distribution of ICUs nationwide is crucial to provide 
high-quality care in a modern healthcare system to meet 
the population’s needs.

Among the most important resources required to set 
up an ICU, the medical workforce is fundamental. In 
France, ICUs are staffed with board certified intensive 
care specialists (i.e., closed ICUs) [4], as the best evidence 
has shown the benefits of this type of organization 
[5–8]. According to French regulations, board certified 
intensivist must be available and onsite 24 h a day, 7 days 
a week [9]. However, the number of physicians required 
to establish and operate an ICU is not precisely regulated. 
The question of the target for ICU staffing has long been 
debated worldwide over the years of development of this 
specialty now crucial to modern health care systems [10]. 
Several intensive care medicine (ICM) societies have 
set up guidelines on the optimal number of physicians 
required in ICUs [11–13].

In France, there is no comprehensive up to date 
national administrative register of physicians working in 
ICM. In 2012, Annane et  al. [14] conducted a study on 
the demographics and structures of French ICUs, which 
showed that the number of ICU physicians was much 
lower than required by guidelines and that more than 
three-quarters of ICUs had a medical team of fewer than 
seven physicians, impacting quality of care during night 
shifts. Since then, there has been no further evaluation of 
ICU physician supply at a national level. This evaluation 
is necessary in view of past concerns about ICU staffing 
in France and the future challenges associated with 
changes in ICM practice and the central role of ICUs in 
the healthcare system. An accurate assessment of the 
medical staffing of French ICUs, as well as current and 
future shortages was therefore mandatory to anticipate 
future healthcare needs.

We designed a point-prevalence prospective study via 
an e-survey sent to French ICUs in January 2022. The 
aim of this study was to determine the current state of 
physician supply in ICUs in France 10  years after the 
previous study [14]. Gathered information aimed at 
shedding light on the workforce to be trained in the 
coming years to meet the demand for intensive care 
across the country with adequate quality and safety of 
patient care.

Methods
Study design
We conducted a closed national (including overseas 
regions) prospective web-based e-survey, among heads of 
French stand-alone adult ICUs in the public and private 
sectors and in university-affiliated or non-university-
affiliated hospitals, in January 2022.

Development of the questionnaire
We divided the e-survey into three main parts. The first 
part aimed to collect structural, organizational, and 
activity data from the ICUs. Particular attention was paid 
to ICU capacity in terms of beds. In France, ICU beds are 
divided into two levels of care (LOC), corresponding to 
Level I and Levels II & III, as described by the European 
Society of Intensive Care Medicine Working Group on 
Quality Improvement [11]: LOC III represents patients 
with multiple acute vital organ failure of an immediate 
life-threatening character; LOC II represents patients 
requiring monitoring and support of only one acutely 
failing vital organ system. LOC I patients experience 
signs of organ dysfunction necessitating continuous 
monitoring and minor pharmacological or device-related 
support.

The second part aimed to collect aggregated data 
on ICU medical staffing, focusing on the number of 
vacancies, the teaching capacity of the unit for residents, 
and opportunities for growth in each ICU. The supply of 
medical staff was assessed by reporting the total number 
of physicians in persons and in full-time equivalents 
(FTE), considering the type of contract, such as academic 
staff who were counted as 0.5 FTE for clinical work as 
they are half time devoted to academic work.

The third section focused on the individual data of each 
physician working in these ICUs. This section included 
demographic characteristics (age and gender) as well as 
the type of position for each physician. In this section, 
we also sought to determine the proportion of physicians 
working in ICUs who were board certified either in 
anesthesiology and intensive care or in ICM. While most 
French ICU physicians are board certified in these fields, 
a number are recruited into ICUs without prior intensive 
care training due to the high demand for medical 
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professionals in these units. Although they referred to 
individual items, these questions like the entire e-survey, 
were addressed to the heads of the ICUs.

Overall, the e-survey included 80 nonrandomized 
items without adaptive/alternate questions. For all the 
data collected, it was specified that temporary measures 
and organizational changes related to the COVID-19 
pandemic should not be taken into account, in order to 
assess baseline ICU characteristics in the absence of any 
temporary measure.

Definitions
Vacancies were defined as the number of currently vacant 
medical positions (FTE) budgeted and accepted by 
hospital management. We defined a travelling physician 
as a physician who temporarily works in an ICU to meet 
short-term staffing needs, regardless of his or her other 
medical activities. In our study, the term ’ICU physicians’ 
encompasses any physician working in an ICU, regardless 
of their training or board-certified specialty. The terms 
‘intensivist’ or ‘intensive care specialist’ are specifically 
used to denote physicians who have undergone training 
in intensive care.

Recruitment process and description of the sample of ICUs 
with access to the e‑survey
In France, health authorities provide health facilities 
with authorizations that are mandatory to open intensive 
care beds. From the listing of these administrative 
authorizations, we selected 290 French stand-alone adult 
ICUs. We excluded from the survey, pediatric ICUs 
(patients under 18  years of age) whose physicians are 
mainly trained in pediatrics. The study focused on closed 
ICUs where patient care is transferred to a physician 
belonging to the medical team dedicated to the ICU [4, 
11]. Open ICUs were not included due to significant 
differences in their medical workforce configurations. 
This exclusion applied to specialized surgical ICUs, 
which share staff with larger anesthesiology departments, 
and stand-alone intermediate care units with only level 
I beds not associated with a level II/III ICU, ensuring 
homogeneity in the sample. To verify the conformity and 
updating of the list provided by the health authorities, 
the information was checked by the local and regional 
referents of the French National College of Intensive Care 
Scholars (Collège des Enseignants de Médecine Intensive 
Réanimation, CEMIR).

Conduct of the study
The e-survey was hosted on the LimeSurvey (https://​
www.​limes​urvey.​org/, version 5.2.9) platform. An email 
was sent in January 2022, to the heads of ICUs included 
in the study, proposing to participate in the e-survey 

through a specific link for each ICU to avoid the survey 
being completed twice by the same ICU. No incentives 
were offered. Heads of ICUs could complete the e-survey 
for 2  weeks from the time they received the invitation 
email. If there was no response after 2  weeks, they 
received reminder emails at the end of week 2 and week 4 
and, again if there was no response, they were contacted 
directly by phone at the end of week 5 and week 6. The 
survey could be filled in over several days saving previous 
data input, and it was possible to modify the data already 
filled in before final validation. A completeness check of 
the answers filled in before submitting the questionnaire 
was implemented on the platform to maximize the 
number of completed items.

Analysis of the surveys
The participation rate was defined as the ratio of the 
number of ICU heads who answered at least one 
question in the e-survey to the total number of ICU 
heads contacted. The completion rate was the ratio of 
the number of ICU heads who completed the survey 
in full to the total number of ICU heads contacted. 
Continuous and qualitative variables were expressed as 
median [interquartile range] and counts (percentage), 
respectively.

We focused here on the analysis of the results to 
assess the adequacy of the number of ICU physicians 
and the current capacity of French ICUs. Therefore, 
we analyzed the answers to the e-survey to present the 
overall characteristics of ICUs, the medical staffing of 
French ICUs, the individual medical staff characteristics, 
and finally the education and training capacities. In the 
medical staffing section, we set out to identify the staffing 
characteristics that could significantly alter the ability of 
an ICU medical team to provide appropriate care or to 
remain open. We defined significant shortage of medical 
staffing as (1) a medical staff of five or fewer physicians 
(FTE) or (2) a vacancy rate of more than 20% of the 
medical staff (FTE). We considered an ICU medical team 
as being in a situation of critical shortage if it met one 
of the above criteria and had at least one staff member 
expected to retire within 5 years. The analysis of medical 
staff characteristics was based on the answers from the 
individual data of each physician.

Ethical, confidentiality and data process
The e-survey was conducted according to the Checklists 
for Reporting Results of Internet E-Surveys (CHERRIES) 
[15].

The survey was reviewed and approved by the board of 
the CEMIR. The review board of the Hospital of Le Mans 
(France) approved the study protocol (REF-0020-Enquête 
CEMIR). On the first page of the e-survey, participants 

https://www.limesurvey.org/
https://www.limesurvey.org/
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were informed about the length of time allocated to 
complete the survey, that the investigators were members 
of the CEMIR board, and about data storage. The data 
from e-surveys were stored under the supervision of the 
data controller at the Hospital of Le Mans, France, in 
accordance with French regulations.

Results
Of the 290 ICUs contacted, 242 answered at least one 
question (response rate: 83%) and 218 completed the 
survey entirely (completion rate: 75%). The geographical 
location of the responding and non-responding ICUs is 
presented in Fig. 1.

ICU characteristics
Responding ICUs were in hospitals with a median 
capacity of 450 [304–726] beds (Table  1). More than 
eight out of ten (84%, n = 204) ICUs admitted both 

Fig. 1  Geographical location of the 290 ICUs contacted. Light blue circles represent responding ICUs, with the size of the circle indicating 
the number of physicians (full time equivalent). The responding ICUs that did not answer this question of the survey were assigned a circle of size 1. 
The orange squares represent the non-responding ICUs
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medical and surgical patients. In 79% (n = 192) of cases 
they were in public hospitals and the most common 
location was in non-university public hospitals (72% of 
public and 57% of all ICUs, n = 138). A total of 4,943 ICU 
beds were reported nationally. Of these, only 94% were 
open, representing 1572 level I beds (34%) and 3,059 

level II and III beds (66%). The median number of open 
beds per ICU was 18 [14–24] (12 [9–15] level II/III and 
6 [4–8] level I beds). Almost one-third of ICUs (32%, 
n = 73) reported at least one closed bed. These beds were 
closed in more than two-thirds of cases (71%, n = 223) 
because of nursing vacancies and in 40% of cases because 

Table 1  Characteristics of responding ICUs, categorized by hospital type, ICU type, hospital and ICU capacity, and patient 
characteristics. Categorical variables are presented as n (%) and continuous variables as median [IQR]

The number of respondents for each item corresponds to the number of responses collected in the e-survey. Level of care (LOC) is defined according to the European 
Society of Intensive Care Medicine Working Group on Quality Improvement [11]: LOC III represents patients with multiple acute vital organ failure of an immediate 
life-threatening character; LOC II represents patients requiring monitoring and support of only one acutely failing vital organ system. LOC I patients experience signs 
of organ dysfunction necessitating continuous monitoring and minor pharmacological or device-related support. Patient characteristics are reported based on 2021 
statistics for LOC II & III. Mean SAPSII and length of stay are calculated per ICU

ICU intensive care unit; IQR inter-quartile range; n number; SAPS simplified acute physiology score II

Characteristics of responding ICUs characteristics Number of 
respondents 
(N)

Total ICUs contacted 290

Participation rate 242 (83.4)

Completion rate 218 (75.1)

Hospital type

 Public 192 (79.3) 242

  University 54 (28.1) 242

  Non-university 138 (71.9) 242

 Private 44 (18.2) 242

  For-profit 29 (65.9) 242

  Non-profit 15 (34.1) 242

 Military 6 (2.5) 242

ICU type

 Medical only 31 (12.8) 242

 Surgical only 2 (0.8) 242

 Mixed 204 (84.3) 242

 Other 5 (2.1) 242

Hospital & ICU capacity

 Hospital beds 450 [304–726] 228

 Total ICU beds supplied 4943 232

 Total ICU beds opened 4631(93.6) 232

  Level of care II & III 3059 (66.0) 232

  Level of care I 1572 (34.0) 232

 Open beds per ICU 18 [14–24] 232

  Level of care II & III 12 [9–15] 232

  Level of care I 6 [4–8] 232

 Total ICU beds closed 315 (6.4) 232

 ICUs with at least 1 closed bed 73 (31.5) 232

 ICU beds closed for medical staff vacancy 125 (39.7) 229

 ICU beds closed for nursing staff vacancy 223 (70.8) 231

Patient characteristics (Level of care II & III)

 Mean SAPS II score in 2021 44 [40–48] 224

 Mean length of stay (days) in 2021 7.9 [6.23–9.5] 227

 Total number of admissions in 2021 137822 226

 Number of admissions in 2021 556 [386–760] 226
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of physician vacancies (n = 125), both could occur at the 
same time. In 2021, 137,822 patients were admitted to 
responding ICUs, with a median number of admissions 
per ICU of 556 [386–760] and a median length of stay 
of 7.9  days [6.23–9.5]. The median simplified acute 
physiology score II (SAPS II) [16] reported for level II/III 
beds was 44 [40–48].

Medical staffing of French ICUs
Responding ICUs had 1862 FTE physician positions 
(Table  2). However, only 1,562 (84%) FTE physician 
positions were filled, corresponding to 1,780 
practitioners. The number of doctors per ICU was 7.0 
[5.0–10.0]. This corresponded to 6.5 [5.0–8.25] FTE 
doctors per ICU. The number of doctors (FTE) per ICU 
bed was 0.36 [0.29–0.47]. Among these doctors, 57 
(3%) were expected to retire within one year and 184 
(10%) within five years. The number of 24-h shifts per 
doctor was 5.0 [4.0–5.0] per month.

With a total of 300 FTE vacancies, nearly two-thirds 
of the participating ICUs (63%, n = 140) reported at 
least one physician vacancy and almost one-half (45%, 

n = 100) reported more than one physician vacancy. 
Consistently, more than one-third of ICUs (35%, n = 77) 
had to rely on a travelling physician within the previous 
year. The ICUs most affected by physician vacancies 
were the ICUs of public non-university hospitals which 
represented 77% of ICUs with at least one physician 
vacancy and 82% of ICUs with more than one physician 
vacancy.

Concerning critical shortages, 29% (n = 65) of 
participating ICUs had 5 or fewer physicians (FTE), 
placing a very high pressure on 24/7 physician 
availability, and 40% (n = 88) had a physician (FTE) 
vacancy rate greater than 20%. In total, almost half (48%) 
of responding ICUs met at least one of these criteria. 
Among them, 60 ICUs (27% of all ICUs) also had one or 
more FTE position retiring within five years and were 
therefore in a situation of critical shortage.

Medical staff characteristics
Of the 1,780 ICU physicians identified in this study, we 
collected individual data on 1,643 of them. The physicians 
working in the responding ICUs were men in more than 

Table 2  Medical staff characteristics for responding ICUs with a focus on medical vacancies and medical teams with a critical shortage

Categorical variables are presented as n (%) and continuous variables as median [IQR]. The number of respondents for each item corresponds to the number of 
responses collected in the e-survey. We defined significant medical shortage as (1) a medical staff of five or fewer physicians (FTE) or (2) a vacancy rate of more than 
20% of the medical staff (FTE). We considered an ICU medical team as being in a situation of critical shortage if it met one of the above criteria and had at least one 
staff member expected to retire within 5 years

FTE full-time equivalent; ICU intensive care unit; IQR inter-quartile range; n number

Medical staffing characteristics Number of 
respondents 
(N)

Total physicians 1780 223

Physicians per ICU 7.0 [5.0–10.0] 223

Total physicians (FTE) 1562.15 223

Physicians (FTE) per ICU 6.5 [5.0–8.25] 223

Physicians (FTE) per ICU bed 0.36 [0.29–0.47] 223

Monthly 24-h shift/physician 5 [4, 5] 234

Total one-year projected retirement 57 (3.2) 224

Total five-year projected retirement 184 (10.3) 224

Medical vacancies

 Total physician vacancies (FTE) 299.75 (16.1) 223

 In public non-university hospitals 247.40 (82.5) 223

 ICUs with at least one physician vacancy 140 (62.8) 223

 In public non-university hospitals 108 (77.1) 223

 ICUs with more than one physician vacancies (FTE) 100 (44.8) 223

 In public non-university hospitals 82 (82.0) 223

 ICUs with a need for a travelling physician within the past year 77 (34.4) 224

ICU medical teams in critical shortages

 (1) ICUs with ≤ 5 physicians (FTE) 65 (29.1) 223

 (2) ICUs with a vacancy rate of > 20% of physicians (FTE) 88 (39.5) 223

 ICUs with (1) OR (2) 108 (48.4) 223

 ICUs with [(1) OR (2)] AND ≥ 1 FTE projected retirement within five years 60 (26.9) 223
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two-thirds of cases (70%, n = 1139) and had a median age 
of 42  years [35–52] (Fig.  2, Table  3). Almost one-third 
of them (30%) were over 50 years old, and 9% were over 

Fig. 2  Number of physicians working in French intensive care units by 5-year age group and by gender

Table 3  Medical staff characteristics of responding ICUs 
grouped by demographics, type of position and type of medical 
qualification

Categorical variables are presented as n (%) and continuous variables as median 
[IQR]. The number of responses for each item corresponds to the number of 
responses for individual staff member data collected in the e-survey

IQR inter-quartile range; n number

Medical staff characteristics Number of 
responses (N)

Demographics

 Age of physicians 42 [35–52] 1080

  > 50 y, n (%) 324 (30.0) 1080

  > 60 y, n (%) 97 (9.0) 1080

 Gender of physicians, man 1139 (69.6) 1637

Type of position

 Permanent position 1254 (77.7) 1615

 Full-time position 1265 (78.4) 1615

 Academic position 176 (10.9) 1615

Type of medical qualification

 Not board certified in intensive care 248 (15.1) 1643

 Foreign medical qualification 142 (8.9) 1597

Table 4  Education and training capacities of responding ICUs

Categorical variables are presented as n (%) and continuous variables as median 
[IQR]. The number of respondents for each item corresponds to the number of 
responses collected in the e-survey

FTE full-time equivalent; ICU intensive care unit; IQR inter-quartile range; n 
number

Education and training Number of 
respondents 
(N)

Total residents trained in ICUs 1062 224

ICUs with residents 190 (84.8) 224

Resident/Physician (FTE) ratio 0.63 [0.24–0.95] 223

Total maximum resident capacity 1374 218

ICUs with additional resident positions 154 (70.6) 218
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60  years old. The gender ratio of physicians, although 
unbalanced in favor of men overall, tended to be more 
balanced in the younger age groups (Fig.  2). More than 
two-thirds of ICU physicians had a permanent position 
(78%, n = 1,254) and a full-time position (78%, n = 1,265). 
Regarding the medical qualifications of ICU physicians, 
15% (n = 248) were not board certified in intensive care, 
and 9% (n = 142) had a foreign medical qualification.

Education and training capacities
Among ICUs that responded to the survey, 85% (n = 190) 
provided training for residents (all specialities combined) 
representing 1062 residents (Table  4). The median 
number of residents per physician (FTE) was 0.63 [0.24–
0.95]. ICU heads were asked to simulate the maximum 
number of resident positions. Nationally, the maximum 
resident capacity was reported to be 1374, representing 
an increase of 312 residents compared to current staffing 
levels, thus more residents could easily be trained. These 
additional resident positions were distributed among 71% 
of all responding ICUs.

Discussion
Our study is the only recent assessment of the supply 
and shortage of ICU physicians at the level of an entire 
country. Among 290 ICUs identified in France, 242 
responded to our survey, representing 4943 ICU beds 
and 1780 physicians. Hence, the beds we surveyed 
represent 70% of level II and III ICU beds in France and 
the level I beds directly associated with them.

The main result of our study is the important shortage 
of ICU physicians. There were 140 ICUs with at least one 
physician vacancy (63% of all ICUs) for an overall of 300 
FTE physician vacancies in the country. The majority 
of affected ICUs were those in public non-university 
hospitals, which accounted for 77% of ICUs with at 
least one physician vacancy and 82% of ICUs with more 
than one physician vacancy. In addition, the retirements 
planned for the next five years represent around 10% of 
the workforce. Finally, we identified 60 ICUs experiencing 
a critical shortage of ICU physicians.

Compared to a similar study conducted in 2012 [14], 
we observed an increase in the inadequacy between ICU 
physician supply and demand, in line with the increased 
number of patients admitted to ICUs, and a very small 
increase in the number of ICU beds. These studies are 
broadly comparable in terms of methodology, type and 
number of ICUs surveyed, and response rate. In 2012, 290 
ICUs were identified and showed a response rate of 74.1% 
(215 responding ICUs). In 2012, the median number of 
admissions per ICU was 445, increasing by 25% over ten 

years to 556 in 2022. The mean length of stay and mean 
SAPSII were similar in the two studies. In their study, 
authors reported 1331 ICU physicians (1164.5 FTE) and 
121 vacancies in 2012. Compared to the present study, 
this represents a 148% increase in vacancies for ICU 
physicians over ten years. Between 2012 and 2022, the 
increase in supply of ICU physicians, the median number 
of physicians per ICU (FTE) increasing from 5.0 to 6.5 
over the period, was insufficient to meet the demand for 
ICU physicians. As a result, the number of ICUs with 
at least one vacant physician position increased by 77%, 
particularly in public non-university hospitals, where the 
increase reached 112% between the two studies.

In France in 2022, most of the responding ICUs 
operated with a small number of physicians. Half of the 
ICU medical teams in France consisted of fewer than 7 
physicians. This corresponds to a ratio of 0.38 FTE / ICU 
beds. This low number of physicians per team and per 
ICU bed raises questions about safety and quality of care. 
There is evidence that high-intensity medical staffing 
reduces hospital and ICU mortality [6] and increases 
quality indicators of medical management in ICUs [17]. 
Therefore, appropriate medical staffing of ICUs is of 
great importance for the quality of ICU care. In addition, 
evidence of the harmfulness of night and extended work 
hours to health practitioners and patient safety, as well 
as staff workload is now well documented [18–20]. The 
frequency of night shifts per physician has also been 
shown to have an impact on burnout among intensivists 
[21]. Our study found a median of five night shifts per 
month per physician, i.e., more than one per week. As a 
consequence of such small teams, 34.4% of ICUs reported 
having to rely in part on travelling physicians temporarily 
hired to cover shifts. Although this is currently necessary, 
in the closed-ICU model, associated with better 
outcomes, medical teams should be self-sufficient in 
terms of staffing. There is currently no legal ratio of 
physicians per patient in ICU in France, but scientific 
societies have sought to establish a minimum threshold 
of 0.60 to 0.80 FTE intensivists per bed for good patient 
care [11, 12, 22, 23]. The scarcity of ICU physicians in 
France becomes even more pronounced when comparing 
the physician-to-ICU-bed ratio with these internationally 
recommended standards. These recommendations are 
based on evidence that medical team size is an important 
factor in ensuring quality of care, training future 
physicians and maintaining a stable ICU workforce, 
taking into account all aspects of physicians’ work, 
including teaching, meeting with patients’ families and 
relatives, procedures, consultations, non-ICU duties and 
administration. Intensive care capacity must therefore be 
considered not only in the light of the current shortage 
of physicians but also in the perspective of a need to 
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increase the size of medical teams if we are to maintain 
adequate quality and safety of care.

The risk of a persistent shortage of ICU physicians 
in an environment where the teams are already small 
and under pressure is the closure of ICUs or intensive 
care beds in the short to medium term as part of 
the workforce retires. The impact of this ongoing 
phenomenon is already obvious, with respondents to our 
survey reporting a total of 125 beds closed due to medical 
staff vacancies. In addition, we identified 60 ICUs as 
being in a situation of critical shortage due to vacancies 
and impending retirements (5 or fewer FTE physicians 
or a vacancy rate of above 20%, and one or more FTE 
positions retiring within five years). We chose these 
criteria as a team of six physicians would lead to a mean 
of more than five night shifts per month which has been 
shown to be associated with a high level of burn-out [20]. 
We considered the association of one of these criteria 
with one or more FTE positions retiring within five years 
as being in a situation of critical shortage. As a result, 
close to one-third of French ICUs are at risk of potential 
closure, posing a threat to the healthcare system.

The shortage of ICU beds and the high ICU capacity 
strain, even locally and temporarily, expose the 
population to significant risk [24–28]. The COVID 
pandemic was the most prominent example, but 
epidemic, environmental or accidental risks are ever-
present at local and international levels and can quickly 
lead to a shortage of ICU beds. It has been shown that 
transfer of patients or delayed admission to ICU due 
to a lack of available ICU beds may impact outcome 
[3, 29, 30]. In addition, transfers require medical and 
paramedical staff, the resources of which are limited 
[31]. Therefore, ensuring local ICU bed availability is 
crucial for patient safety. In addition, the rapid progress 
of curative treatments in many diseases has led to the 
admission of older patients with more co-morbidities 
to intensive care, for their benefit [32, 33], and not at 
greater costs [34]. Today, ICUs have taken a central 
place in the healthcare system as an essential support 
for the implementation of new medical or interventional 
techniques. Maintaining access to intensive care for the 
entire population is therefore essential for safety and 
quality of care.

In the absence of an increase in the supply of ICU 
physicians through increased training, France is facing 
a permanent shortage and closure of ICU beds, with 
consequent risks to the population.

In their study, Annane et al. [14] advocated a significant 
increase in the number of new intensivists trained 
each year, which so far has not happened. As a result, 
ICU physician vacancies have increased, a significant 

proportion of physicians working in ICUs are not board-
certified in ICM, and many foreign physicians have 
had to be recruited. Only in 2017 was the training of 
ICM specialists regulated with only a slow quantitative 
increase over the years to reach only 101 residents 
entering training in 2022. On average between 2022 and 
2027, 80 new ICM specialists will graduate each year. 
This workforce will be complemented by physicians 
trained in anesthesiology & intensive care, who are 
much more numerous. However, despite their high 
level of qualification, only a small proportion of them 
will be working in ICM in the long term [35]. Based 
on the planned retirements, vacancies, and part-time 
employment rates identified in the present study, as well 
as the planned increase in ICU beds, the number of newly 
trained intensivists should at least double to address 
the ongoing shortage. Given that training capacity is 
currently underexploited with the potential to provide 
practical training for at least an additional 300 residents 
for each rotation in French ICUs, the shortage could be 
addressed by increasing the quotas set by the French 
health authorities of residents trained each year in ICM. 
Overall, without a very steep increase in these quotas, 
the shortage of ICU physicians will increase, since the 
number of newly trained ICM specialists is insufficient to 
meet the demand for intensivists reported in our study.

Although the data presented are specific to France, 
they are likely to provide insights for countries with 
similar healthcare contexts. In 2007, an international 
study reported comparable patient-to-intensivist ratios 
[36]. However, it is worth noting that at the time, many 
countries did not require the presence of an intensive care 
specialist on site 24 h a day, 7 days a week, nor did they 
require ICU physicians to be board certified in intensive 
care as is now the case in France. Internationally, studies 
have shown that a shortage of intensivists correlates 
with poorer patient outcomes in ICUs [6–8, 21, 26]. 
In response to a similar crisis 25  years ago [37], the 
United States implemented new ICU staffing standards, 
driven in part by the intensivist community, which have 
significantly improved the quality of care [38]. This 
requires a clear understanding of the existing staffing 
situation. Consequently, we encourage other countries 
to thoroughly evaluate their ICU physician workforce in 
order to avoid neglecting a potentially harmful shortage.

The main limitation of our study is the declarative 
aspect of the data. The e-survey was sent to the heads 
of the listed ICUs and therefore the accuracy of the data 
relies on the sincerity and knowledge of the respondents. 
This limitation is particularly important for the third 
part of the e-survey, which focuses on the individual 
data of each physician working in these ICUs. Indeed, 
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data such as age or qualification may be inaccurately 
reported by the heads of ICUs. A second limitation of 
the present work is the point-prevalence method of the 
study, which does not allow us to present trends in our 
results. The repetition of this study in the future would 
be of great interest to follow changes in the supply of ICU 
physicians. Finally, although we insisted that responses 
should be given excluding possible measures specific to 
the COVID-19 crisis, it is likely that it was difficult to 
completely exclude this effect from our results.

Conclusion
The French healthcare system is experiencing a shortage 
of critical care physicians. Our study shows a shortfall of 
300 full-time equivalent (FTE) ICU physician. Moreover, 
it is projected that a further 171 FTE will retire within the 
next five years. In addition, French ICUs already exhibit 
small medical teams at risk of forthcoming closures. 
Our findings also show that the existing shortage is 
contributing to increased workloads and has led to the 
closure of some ICU beds. Given the essential role of 
ICUs in the wider healthcare system, these developments 
could potentially affect several other medical services. 
Our study suggests that, among others, increasing the 
number of ICM residents trained each year could be a 
crucial step in addressing this issue and preventing future 
ICU closures.

Abbreviations
CEMIR	� Collège des Enseignants de Médecine Intensive Réanimation, French 

National College of Intensive Care Scholars
FTE	� Full time equivalent
ICM	� Intensive care medicine
ICU	� Intensive care unit
LOC	� Level of care
SAPS II	� Simplified acute physiology score II

Acknowledgements
We are most grateful to all the heads of ICUs and physicians who participated 
in the survey. We are also grateful to Nikki Sabourin-Gibbs (CHU Rouen), for 
her help in editing the manuscript.

Author contributions
SE and CG conceived and coordinated the design and overall study conduct, 
data analysis and manuscript writing and vouch for the data accuracy. GM 
developed the e-survey. SS drafted the manuscript with cooperation of 
writing committee (CG, SE, GM, DV, BJ, NA, and CD). All authors participated 
in initial study design and methodology, centers recruitment, data collection, 
study conduct, revised the manuscript for important intellectual content and 
approved the final manuscript.

Funding
No funding was requested for this study.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the review board of the Hospital of Le 
Mans (France) (REF-0020-Enquête CEMIR).

Consent for publication
Consent for publication of the individual data presented in this study was 
given by filling and submitting the e-survey.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Medical Intensive Care Unit, Normandie Univ, UNIROUEN, UR 3830, CHU 
Rouen, 76000 Rouen, France. 2 Médecine Intensive Réanimation, INSERM 
CIC 1415, CRICS-TriggerSEP F-CRIN Research Network and Centre d’études 
Des Pathologies Respiratoires, INSERM U1100, Tours University, Tours, France. 
3 Centre Antipoison de Paris, Hopital Fernand Widal, 75010 Paris, France. 
4 Université Paris Cite, UFR de médecine, 75010 Paris, France. 5 Inserm UMR-S 
1144 - Faculté de Pharmacie, 75006 Paris, France. 6 Médecine Intensive 
Réanimation, INSERM PhyMedExp, Université de Montpellier, CHU Montpellier, 
France. 7 Médecine Intensive Réanimation Hôpital Cochin, APHP, Paris, France. 
8 Université Paris CIté, INSERM U 978, Équipe 4, AfterROSC, Paris, France. 9  
Service de Réanimation Médico‑Chirurgicale, CH Le Mans, Le Mans, France. 
10 Paris Cardiovascular Research Center (PARCC), INSERM Unit 970, Paris, France. 
11 Ramsay Générale de Santé, Hôpital Privé Jacques Cartier, Paris, France. 
12 AfterROSC Network, Paris, France. 13 Medical & Toxicological Intensive Care 
Unit, UMR‑S 942, Inserm, Lariboisiere University Hospital, APHP, Paris, France. 
14 Intensive Care Unit, Cayenne General Hospital, Cayenne, French Guiana. 
15 Tropical Biome and Immunopathology CNRS UMR‑9017, Inserm U1019, 
Université de Guyane, Cayenne, French Guiana. 16 Service de Réanimation 
Médicale, GHRMSA, Hôpital Emile Muller, Mulhouse, France. 17 Médecine 
Intensive Réanimation, Institut de Cardiologie, Assistance Publique-Hôpitaux 
de Paris, Paris, France. 18 UMRS 1166, Sorbonne Université, GRC 30, RESPIRE, 
ICAN Institute of Cardiometabolism and Nutrition, Paris, France. 19 Medical 
Intensive Care Unit, University Hospital of Grenoble Alpes, Grenoble, 
France. 20 Medical Intensive Care Unit, University of Rennes, Rennes, France. 
21 Médecine Intensive Réanimation, Groupement Hospitalier de L’Institut 
Catholique de Lille, FMMS - ETHICS EA 7446, Université Catholique de Lille, 
Lille, France. 22 Service de Médecine Intensive Réanimation, Centre Hospitalier 
de Béthune, Béthune, France. 23 CRICS_TRIGGERSep F‑CRIN Research Network, 
Centre Hospitalier Universitaire (CHU) d’Orléans, Médecine Intensive 
Réanimation, Université de Tours, MR INSERM, 1327 ISCHEMIA, Université de 
Tours, 37000 Tours, France. 24 Faculté de Santé, Université d’Angers, Angers, 
France. 

Received: 4 October 2023   Accepted: 19 April 2024

References
	1.	 Annane D, Federici L, Chagnon JL, Diehl JL, Dreyfuss D, Guiot P, Trade 

Union of Intensive Care Physicians, et al. Intensive care units, the 
Achilles heel of France in the COVID-19 battle. Lancet Reg Health Eur. 
2021;2:100046. https://​doi.​org/​10.​1016/j.​lanepe.​2021.​100046.

	2.	 Marshall JC, Bosco L, Adhikari NK, Connolly B, Diaz JV, Dorman T, et al. 
What is an intensive care unit? A report of the task force of the world 
federation of societies of intensive and critical care medicine. J Crit Care. 
2017;37:270–6. https://​doi.​org/​10.​1016/j.​jcrc.​2016.​07.​015.

	3.	 Flabouris A, Hart GK, George C. Outcomes of patients admitted to 
tertiary intensive care units after interhospital transfer: comparison 
with patients admitted from emergency departments. Crit Care Resusc. 
2008;10(2):97–105.

	4.	 Amin P, Fox-Robichaud A, Divatia JV, Pelosi P, Altintas D, Eryüksel E, 
Council of the World Federation of Societies of Intensive and Critical 
Care Medicine, et al. The Intensive care unit specialist: report from the 
task force of world federation of societies of intensive and critical care 

https://doi.org/10.1016/j.lanepe.2021.100046
https://doi.org/10.1016/j.jcrc.2016.07.015


Page 11 of 11Sarfati et al. Annals of Intensive Care           (2024) 14:92 	

medicine. J Crit Care. 2016;35:223–8. https://​doi.​org/​10.​1016/j.​jcrc.​2016.​
06.​001.

	5.	 Blunt MC, Burchett KR. Out-of-hours consultant cover and case-mix-
adjusted mortality in intensive care. Lancet. 2000;356:735–6. https://​doi.​
org/​10.​1016/​s0140-​6736(00)​02634-9.

	6.	 Wilcox ME, Chong CA, Niven DJ, Rubenfeld GD, Rowan KM, Wunsch 
H, et al. Do intensivist staffing patterns influence hospital mortality 
following ICU admission? A systematic review and meta-analyses. Crit 
Care Med. 2013;41:2253–74. https://​doi.​org/​10.​1097/​ccm.​0b013​e3182​
92313a.

	7.	 Pronovost PJ, Angus DC, Dorman T, Robinson KA, Dremsizov TT, Young TL. 
Physician staffing patterns and clinical outcomes in critically ill patients: 
a systematic review. JAMA. 2002;288:2151–62. https://​doi.​org/​10.​1001/​
jama.​288.​17.​2151.

	8.	 Lee SH, Hong JH, Kim YS, Park EC, Lee SM, Han CH. Impact of intensivist 
and nursing staff on critically Ill patient mortality: a retrospective analysis 
of the Korean NHIS cohort data, 2011–2015. Yonsei Med J. 2021;62:50–8. 
https://​doi.​org/​10.​3349/​ymj.​2021.​62.1.​50.

	9.	 Décret n° 2002–466 du 5 avril 2002 relatif aux conditions techniques 
de fonctionnement auxquelles doivent satisfaire les établissements de 
santé pour pratiquer les activités de réanimation, de soins intensifs et de 
surveillance continue et modifiant le code de la santé publique. https://​
www.​legif​rance.​gouv.​fr/​eli/​decret/​2002/4/​5/​2002-​466/​jo/​texte. Accessed 
20 Jan 2023.

	10.	 Vincent JL. Need for intensivists in intensive-care units. Lancet. 
2000;356:695–6. https://​doi.​org/​10.​1016/​s0140-​6736(00)​02622-2.

	11.	 Valentin A, Ferdinande P, ESICM Working Group on Quality Improvement. 
Recommendations on basic requirements for intensive care units: 
structural and organizational aspects. Intensive Care Med. 2011;37:1575–
87. https://​doi.​org/​10.​1007/​s00134-​011-​2300-7.

	12.	 Ward NS, Afessa B, Kleinpell R, Tisherman S, Ries M, Howell M, Members 
of Society of Critical Care Medicine Taskforce on ICU Staffing, et al. 
Intensivist/patient ratios in closed ICUs: a statement from the society 
of critical care medicine taskforce on ICU staffing. Crit Care Med. 
2013;41:638–45. https://​doi.​org/​10.​1097/​ccm.​0b013​e3182​741478.

	13.	 Lesieur O, Messika J, Touati S, Chagnon JL, Diehl JL, Outin H, et al. How 
many physicians in intensive care units in France ? A position statement 
of the French Union of intensive care physicians. Méd Intensive Réa. 
2019;28:353–61. https://​doi.​org/​10.​3166/​rea-​2019-​0121.

	14.	 Annane D, Diehl JL, Drault JN, Farkas JC, Gouello JP, Fourrier F, et al. 
Démographie et structures des services de réanimation français (hors 
réanimation chirurgicale): état des lieux. Réanimation. 2012;21:540–61. 
https://​doi.​org/​10.​1007/​s13546-​013-​0647-6.

	15.	 Eysenbach G. Improving the quality of web surveys: the checklist for 
reporting results of internet E-surveys (CHERRIES). J Med Internet Res. 
2004;6: e34. https://​doi.​org/​10.​2196/​jmir.6.​3.​e34.

	16.	 Le Gall JR, Lemeshow S, Saulnier F. A new simplified acute physiology 
score (SAPS II) based on a European/North American multicenter study. 
JAMA. 1993;270:2957–63. https://​doi.​org/​10.​1001/​jama.​270.​24.​2957.

	17.	 Kahn JM, Brake H, Steinberg KP. Intensivist physician staffing and the 
process of care in academic medical centres. Qual Saf Health Care. 
2007;16:329–33. https://​doi.​org/​10.​1136/​qshc.​2007.​022376.

	18.	 Maltese F, Adda M, Bablon A, Hraeich S, Guervilly C, Lehingue S, et al. 
Night shift decreases cognitive performance of ICU physicians. Intensive 
Care Med. 2016;42:393–400. https://​doi.​org/​10.​1007/​s00134-​015-​4115-4.

	19.	 Sharpe R, Koval V, Ronco JJ, Qayumi K, Dodek P, Wong H, et al. The impact 
of prolonged continuous wakefulness on resident clinical performance 
in the intensive care unit: a patient simulator study. Crit Care Med. 
2010;38:766–70. https://​doi.​org/​10.​1097/​ccm.​0b013​e3181​cd122a.

	20.	 Tarnow-Mordi WO, Hau C, Warden A, Shearer AJ. Hospital mortality in 
relation to staff workload: a 4-year study in an adult intensive-care unit. 
Lancet. 2000;356:185–9. https://​doi.​org/​10.​1016/​s0140-​6736(00)​02478-8.

	21.	 Embriaco N, Azoulay E, Barrau K, Kentish N, Pochard F, Loundou A, et al. 
High level of burnout in intensivists: prevalence and associated factors. 
Am J Respir Crit Care Med. 2007;175:686–92. https://​doi.​org/​10.​1164/​
rccm.​200608-​1184oc.

	22.	 The Faculty of Intensive Care Medicine & The Intensive Care Society. 
Guidelines for the Provision of Intensive Care Services. Version 2.1, June 
2022. https://​www.​ficm.​ac.​uk/​sites/​ficm/​files/​docum​ents/​2022-​07/​
GPICS%​20V2.1%​20%​282%​29.​pdf. Accessed 25 Mar 2025.

	23.	 Waydhas C, Riessen R, Markewitz A, Hoffmann F, Frey L, Böttiger BW, 
et al. Recommendations on the structure, personal, and organization of 
intensive care units. Front Med. 2023;10:1196060. https://​doi.​org/​10.​3389/​
fmed.​2023.​11960​60.

	24.	 Robert R, Reignier J, Tournoux-Facon C, Boulain T, Lesieur O, Gissot V, 
Association des Réanimateurs du Centre Ouest Group, et al. Refusal of 
intensive care unit admission due to a full unit: impact on mortality. Am 
J Respir Crit Care Med. 2012;185:1081–7. https://​doi.​org/​10.​1164/​rccm.​
201104-​0729oc.

	25.	 Wilcox ME, Rowan KM, Harrison DA, Doidge JC. Does unprecedented ICU 
capacity strain, as experienced during the COVID-19 pandemic, impact 
patient outcome? Crit Care Med. 2022;50:e548–56. https://​doi.​org/​10.​
1097/​ccm.​00000​00000​005464.

	26.	 Wilcox ME, Harrison DA, Patel A, Rowan KM. Higher ICU capacity strain is 
associated with increased acute mortality in closed ICUs. Crit Care Med. 
2020;48:709–16. https://​doi.​org/​10.​1097/​ccm.​00000​00000​004283.

	27.	 Gabler NB, Ratcliffe SJ, Wagner J, Asch DA, Rubenfeld GD, Angus DC, et al. 
Mortality among patients admitted to strained intensive care units. Am 
J Respir Crit Care Med. 2013;188:800–6. https://​doi.​org/​10.​1164/​rccm.​
201304-​0622oc.

	28.	 Chrusch CA, Olafson KP, McMillan PM, Roberts DE, Gray PR. High 
occupancy increases the risk of early death or readmission after transfer 
from intensive care. Crit Care Med. 2009;37:2753–8. https://​doi.​org/​10.​
1097/​ccm.​0b013​e3181​a57b0c.

	29.	 Hsieh CC, Lee CC, Hsu HC, Shih HI, Lu CH, Lin CH. Impact of delayed 
admission to intensive care units on patients with acute respiratory 
failure. Am J Emerg Med. 2017;35:39–44. https://​doi.​org/​10.​1016/j.​ajem.​
2016.​09.​066.

	30.	 Mohr NM, Wessman BT, Bassin B, Elie-Turenne MC, Ellender T, Emlet LL, 
et al. Boarding of critically Ill patients in the emergency department. Crit 
Care Med. 2020;48:1180–7. https://​doi.​org/​10.​1097/​ccm.​00000​00000​
004385.

	31.	 Golestanian E, Scruggs JE, Gangnon RE, Mak RP, Wood KE. Effect of 
interhospital transfer on resource utilization and outcomes at a tertiary 
care referral center. Crit Care Med. 2007;35(6):1470–6. https://​doi.​org/​10.​
1097/​01.​ccm.​00002​65741.​16192.​d9.

	32.	 Sprung CL, Artigas A, Kesecioglu J, Pezzi A, Wiis J, Pirracchio R, et al. The 
Eldicus prospective, observational study of triage decision making in 
European intensive care units. Part II: intensive care benefit for the elderly. 
Crit Care Med. 2012;40:132–8. https://​doi.​org/​10.​1097/​ccm.​0b013​e3182​
32d6b0.

	33.	 Abuhasira R, Anstey M, Novack V, Bose S, Talmor D, Fuchs L. Intensive care 
unit capacity and mortality in older adults: a three nations retrospective 
observational cohort study. Ann Intensive Care. 2022;12:20. https://​doi.​
org/​10.​1186/​s13613-​022-​00994-x.

	34.	 Valley TS, Sjoding MW, Ryan AM, Iwashyna TJ, Cooke CR. Association of 
intensive care unit admission with mortality among older patients with 
pneumonia. JAMA. 2015;314:1272–9. https://​doi.​org/​10.​1001/​jama.​2015.​
11068.

	35.	 The CONTRAMAR study. National Union of Anaesthesiology and Intensive 
Care Practitioners. 2018. https://​www.​snpha​re.​fr/​assets/​media/​prese​ntati​
on-​resul​tats-​paris-​ag-​janvi​er-​2018.​pdf Accessed 20 Jan 2023.

	36.	 Rothen HU, Stricker K, Einfalt J, Bauer P, Metnitz PG, Moreno RP, Takala 
J. Variability in outcome and resource use in intensive care units. 
Intensive Care Med. 2007;33(8):1329–36. https://​doi.​org/​10.​1007/​
s00134-​007-​0690-3.

	37.	 Krell K. Critical care workforce. Crit Care Med. 2008;36(4):1350–3. https://​
doi.​org/​10.​1097/​ccm.​0b013​e3181​69ecee.

	38.	 Pronovost P, Thompson DA, Holzmueller CG, Dorman T, Morlock LL. 
Impact of the Leapfrog group’s intensive care unit physician staffing 
standard. J Crit Care. 2007;22(2):89–96. https://​doi.​org/​10.​1016/j.​jcrc.​2006.​
08.​001.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.jcrc.2016.06.001
https://doi.org/10.1016/j.jcrc.2016.06.001
https://doi.org/10.1016/s0140-6736(00)02634-9
https://doi.org/10.1016/s0140-6736(00)02634-9
https://doi.org/10.1097/ccm.0b013e318292313a
https://doi.org/10.1097/ccm.0b013e318292313a
https://doi.org/10.1001/jama.288.17.2151
https://doi.org/10.1001/jama.288.17.2151
https://doi.org/10.3349/ymj.2021.62.1.50
https://www.legifrance.gouv.fr/eli/decret/2002/4/5/2002-466/jo/texte
https://www.legifrance.gouv.fr/eli/decret/2002/4/5/2002-466/jo/texte
https://doi.org/10.1016/s0140-6736(00)02622-2
https://doi.org/10.1007/s00134-011-2300-7
https://doi.org/10.1097/ccm.0b013e3182741478
https://doi.org/10.3166/rea-2019-0121
https://doi.org/10.1007/s13546-013-0647-6
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1001/jama.270.24.2957
https://doi.org/10.1136/qshc.2007.022376
https://doi.org/10.1007/s00134-015-4115-4
https://doi.org/10.1097/ccm.0b013e3181cd122a
https://doi.org/10.1016/s0140-6736(00)02478-8
https://doi.org/10.1164/rccm.200608-1184oc
https://doi.org/10.1164/rccm.200608-1184oc
https://www.ficm.ac.uk/sites/ficm/files/documents/2022-07/GPICS%20V2.1%20%282%29.pdf
https://www.ficm.ac.uk/sites/ficm/files/documents/2022-07/GPICS%20V2.1%20%282%29.pdf
https://doi.org/10.3389/fmed.2023.1196060
https://doi.org/10.3389/fmed.2023.1196060
https://doi.org/10.1164/rccm.201104-0729oc
https://doi.org/10.1164/rccm.201104-0729oc
https://doi.org/10.1097/ccm.0000000000005464
https://doi.org/10.1097/ccm.0000000000005464
https://doi.org/10.1097/ccm.0000000000004283
https://doi.org/10.1164/rccm.201304-0622oc
https://doi.org/10.1164/rccm.201304-0622oc
https://doi.org/10.1097/ccm.0b013e3181a57b0c
https://doi.org/10.1097/ccm.0b013e3181a57b0c
https://doi.org/10.1016/j.ajem.2016.09.066
https://doi.org/10.1016/j.ajem.2016.09.066
https://doi.org/10.1097/ccm.0000000000004385
https://doi.org/10.1097/ccm.0000000000004385
https://doi.org/10.1097/01.ccm.0000265741.16192.d9
https://doi.org/10.1097/01.ccm.0000265741.16192.d9
https://doi.org/10.1097/ccm.0b013e318232d6b0
https://doi.org/10.1097/ccm.0b013e318232d6b0
https://doi.org/10.1186/s13613-022-00994-x
https://doi.org/10.1186/s13613-022-00994-x
https://doi.org/10.1001/jama.2015.11068
https://doi.org/10.1001/jama.2015.11068
https://www.snphare.fr/assets/media/presentation-resultats-paris-ag-janvier-2018.pdf
https://www.snphare.fr/assets/media/presentation-resultats-paris-ag-janvier-2018.pdf
https://doi.org/10.1007/s00134-007-0690-3
https://doi.org/10.1007/s00134-007-0690-3
https://doi.org/10.1097/ccm.0b013e318169ecee
https://doi.org/10.1097/ccm.0b013e318169ecee
https://doi.org/10.1016/j.jcrc.2006.08.001
https://doi.org/10.1016/j.jcrc.2006.08.001

	Inadequate intensive care physician supply in France: a point-prevalence prospective study
	Abstract 
	Background 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Development of the questionnaire
	Definitions
	Recruitment process and description of the sample of ICUs with access to the e-survey
	Conduct of the study
	Analysis of the surveys
	Ethical, confidentiality and data process

	Results
	ICU characteristics
	Medical staffing of French ICUs
	Medical staff characteristics
	Education and training capacities

	Discussion
	Conclusion
	Acknowledgements
	References


