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 Non-Invasive Ventilation (NIV) is well recognized as a 

valid strategy to avoid endotracheal intubation and its complications in 

selected patients with respiratory failure [1, 2].  

Over the past two decades, the use of noninvasive positive-

pressure ventilation and noninvasive continuous positive airway pressure 

by mask has increased substantially for acutely ill patients. 

Initial case series and uncontrolled cohort studies that suggested 

benefit in selected patients led to many randomized controlled trials 

(RCTs). Both methods of ventilation have been used in the setting of 

acute respiratory failure to avoid endotracheal intubation in different 

patient populations and settings, with variable success. 

 In addition, noninvasive positive-pressure ventilation has been used to 

facilitate early liberation from conventional mechanical ventilation and 

to prevent reintubation. 

Growing evidence indicates that NIV is the standard first-line 

therapy for cardiogenic pulmonary edema (CPE) and chronic obstructive 

pulmonary disease (COPD).  

NIV is also starting to be tried out in the emergency department 

(ED) for other diseases, such as asthma, acute exacerbation of other 

types of hypercapnic failure, pneumonia, and acute respiratory distress 

syndrome (ARDS). Furthermore, since respiratory distress due to CPE 
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can be rapidly retrieved even with continuous positive airway pressure 

(CPAP), which has the great advantage of easy application, prehospital 

CPAP for presumed CPE is considered to be at the cutting edge of 

emergency medicine. 

Some surveys have shown that the utilization of NIV may greatly 

vary depending on the geographical location and the types of 

environment. NIV use in the French Intensive Care Units (ICUs) 

increased from 16% to 24% of the total ventilated patients and from 35 

to 52% of the patients starting ventilation in ICU, from 1997 to 2002 [3], 

while in other European and North American Countries the utilization 

rate is much lower [4, 5].  

The low utilization rate in certain areas is related to lack of knowledge 

about or experience with the technique, insufficient technical equipment 

like specific ventilators and ad-hoc interfaces and lack of funding [4]. 

Despite these difficulties, NIV use has been increasing also outside the 

ICU setting, including high-dependency units, respiratory ward, 

emergency room and post-surgical recovery rooms [6-8]. 

Nowadays considerable technological advances were done by 

manufactures both in the development of new ventilatory modes and 

more sophisticated machines and interfaces, allowing physicians to 

choose the appropriate device for each patient.  
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In the present study we used an ad-hoc designed web questionnaire 

to assess current NIV practices in various environments in Europe and 

in different case-scenarios, placing emphasis on the technical aspects 

of NIV use. 
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Instrument Development and Testing 

We conducted a web survey of physicians dealing with NIV at 25 

European countries between January and March 2008. 

A survey instrument [9] was developed to examine physicians’ 

knowledge, attitudes and practice about NIV use in 4 most common 

clinical scenarios. 

We performed individual semi-structured interviews to identify 

content areas and items of interest, to a group of local pulmonologists 

and intensivists, in order to generate items and formulate questions.  

A pilot testing was also performed to test content validity, 

reliability and relevance of the questionnaire and the ability to 

discriminate among respondents.  

Pre-testing and pilot testing were used to improve the 

questionnaire wording. The questionnaire showed good internal 

consistency reliability with Cronbach's  ≥ 0.78.  

Clinical sensibility testing with personal interviews among four 

intensivists and four pulmonologists around Europe were conducted in 

order to evaluate the comprehensiveness, clarity and validity.  The 
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questionnaire had adequate content validity showing a Content Validity 

Index ≥ 0.78. 

We developed survey questions with a structured response format, 

using multiple choice responses option and Likert scales and then we 

created a user-friendly web-based questionnaire. 

Questions were presented on a series of linked pages (multiple-

item screens) with progress indicators. Radio buttons and list box were 

used allowing users to choose only one option from a predefined set of 

alternatives.  

Questions were ordered on the basis of content: a) broad questions 

on respondents’  demographics and professional data; b) specific 

questions, addressing physician experience and confidence with NIV and 

c) scenario-based questions, asking physicians about their own clinical 

experience with NIV in 4 common clinical case scenarios:1) Acute 

Hypercapnic Respiratory Failure (AHRF), 2) Cardiogenic Pulmonary 

Edema (CPE), 3) ALI/ARDS/CAP/post-surgical (de novo respiratory 

failure), 4) Weaning/Post-extubation failure (W/PE). 

 

Survey Administration 

The survey was sent to all members of the European Respiratory 

Society Assembly of Critical Care, members of the European Society of 
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Intensive Care Medicine Group of Acute Respiratory Failure and 

physicians working in the Emergency Department (ED), known to be 

involved in NIV practice or to have published on the topic. Few 

members (n=12) of extra-European Countries (mainly from Middle-

East), were also included in the survey because members of one of the 

two Societies. 

Respondents were linked to a specific scenario-based section 

where they were asked to select the type of ventilator and interface they 

principally choose using NIV.  

We identified some variables considered to be potentially 

important in the decision to choose a specific type of ventilator or 

interface for each clinical scenario and asked respondents to rate their 

importance in the decision making process using a 5-point Likert scale 

ranging from 1 (irrelevant) to 5 (very important). 

Each physician was provided with a unique username and 

password that gave access to a secure internet-based questionnaire.  

We emailed the final surveys to a total of 530 physicians. 

Reminders were sent to clinicians who did not respond to the first 

mailing within 8 weeks.  

The survey was approved by the Institutional Review Board of the 

Fondazione Salvatore Maugeri. 
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Statistical Analysis 

Countries were divided into three geographic areas prior to data 

analysis: Northern Europe, Central Europe, Southern Europe and 

Middle-East (Table 1).  

Descriptive statistics (means, medians and proportions) was used to 

report responses to survey items and to summarize respondents’ 

characteristics. 

To evaluate the variability in NIV utilization among different 

clinical scenarios and physician groups (Intensivists vs. Pulmonologists 

vs. Others) we used the Kruskal-Wallis test for non parametric data. 

Cochran’s Q-test was used to test for the variability in the attitude 

toward the use of different ventilators’ and masks’ types for each 

scenario. 

 

Multivariate analysis 

We conducted multivariate analysis using “supervised learning” 

technique that allowed us to generate models, assuming a priori the 

presence of categories. 

Ventilators’ data were processed, generating the following model: 
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Ventilator type as category index (ICU ventilator with NIV module, ICU 

ventilator without NIV module, Dedicated ventilator for acute NIV, 

Home care ventilator for chronic NIV, Stand Alone CPAP generator) 

and the reasons of ventilator choice, plus the Geographic area, 

physicians’ type and clinical scenarios. 

In a similar way, masks’ data were processed, generating the 

following model: 

Mask Type as category index (Nasal, Oro-Nasal, Total Face, Helmet, 

Others) and the reasons of interface choice, plus the Geographic area, 

physicians’ type and clinical scenarios.  

Each model was processed using Stepwise Linear Discriminant Analysis 

(STEPLDA) to determine the variables that enhance discrimination 

among the respective categories.New dataset created on every 

STEPLDA run, contained the original category index and objects but 

only the most discriminant variables. K-nearest neighbor’s (KNN) 

algorithm was applied for each new dataset to estimate models’ accuracy 

and discrimination capability.  

Statistical analysis was performed using SPSS version 15 (SPSS 

Inc. Chicago IL USA) and PARVUS 2008 [10]. A probability value of 

p<0.05 was considered to be statistically significant. 
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272 of 530 (51.3%) physicians (133 Pulmonologists, 109 

Intensivists/Anesthesiologists, 30 Others) responded to the survey. 

Respondents’ characteristics are shown in table 1 and table 2. Scenario, 

ventilator and mask distribution among countries with the highest 

number of respondents are shown in table 3. 

 

Rate of NIV utilization 

NIV utilization rate was significantly higher for Pulmonologists 

(52.9% reported >20% of patients treated with NIV a year) vs. 

Intensivists/Anesthesiologists (34.3%) and vs. Others (12.6%), [p<0.05].  

On average, physicians rated AHRF as the most common indication for 

the use of NIV among the scenarios. 

Overall, attitudes toward the use of NIV in clinical settings 

differed significantly among the groups of physician respondents [Fig.1]. 

Pulmonologists were more likely to use NIV in the treatment of AHRF 

compared to Intensivists (58.9% vs. 35.2%), conversely these latter were 

more likely to use NIV in patients with CPE (18.7% vs.  7.2%), de novo 

respiratory failure (19.1% vs. 6.2%) and in W/PE (14.4% vs. 8.5%), 

[p<0.05]. 
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Ventilator choice  

Fig. 2a shows ventilator distribution among the 4 clinical 

scenarios.  

AHRF patients, physicians were more likely to use NIV dedicated 

ventilator, compared to ICU ventilator with NIV module, and the others 

[p<0.01]. 

In CPE, NIV dedicated ventilator and ICU ventilator with NIV 

module were mostly used, with stand-alone CPAP generator employed 

by ~23% of the respondents (NS). 

In de novo respiratory failure and W/PE scenarios we found 

similar distribution rates: ICU ventilator with NIV module significantly 

more used than NIV dedicated ventilator (p=0.02 and 0.01 for de-novo 

respiratory failure and W/PE, respectively).  

Considering the distribution of ventilators based on physician 

qualification and regardless of the scenario, the most frequent ventilator 

type used during
 
NIV by the Anesthesiologists/Intensivists was ICU 

ventilator with NIV module conversely, NIV dedicated ventilator was 

the preferred choice of pulmonologists [Fig. 2b].  

Reasons for choosing a specific ventilator, as assessed using the 

discriminant analysis, are shown on Fig. 3a. In decreasing order of 

power, double circuit, FiO2 control, easy of transport, monitoring 
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capability, possibility of setting alarms and of drug delivery, were the 

significant parameters which provided distinction among the ventilator 

types.  

The ability of each parameter in discriminating among ventilators 

was investigated using a k-nearest neighbour (kNN) classifier: the above 

mentioned parameters together with physicians’ type (F= 36.3) had a 

kNN of 76.4% for ICU ventilator with NIV module and 65.8% for NIV 

dedicated ventilator [Fig. 3b]. 

 

Interface choice 

Interface preferences were not influenced by clinical scenarios and 

the oronasal-mask was overall the most used (p<0.01), [Fig. 4a] 

irrespectively of the type of physicians [Fig. 4b]. 

Geographic area (i.e. greater use of the helmet and total face in 

Southern Europe), patients comfort, multiple patient use, leaks, costs 

were factors significantly associated with mask’s choice [Fig. 5a].  

The ability of each parameter in discriminating among interfaces, 

investigated using a k-nearest neighbour (kNN) classifier showed that 

the above mentioned parameters together with the physicians’ type 

(F=4.5) had a kNN of 88.9% for the oro-nasal mask [Fig. 5b]. 
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Humidification 

As shown on Fig. 6 the humidification use, assessed by a 

dichotomy response (yes/no) was >50% in all the clinical scenarios 

except for CPE. 
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Despite the increased amount of scientific evidences in the last 10-

15 years, the real life application of NIV is only partially known and an 

international survey conducted in 2004 demonstrated that the actual use 

of NIV in the ICUs around the world is ~12% of the ventilated patients 

[5]. On the other side 5 years before the same Authors showed a much 

lower rate of NIV utilization in the same units, so that it was speculated 

that the increasing scientific evidences, may have influenced this trend.  

Geographical differences were also highlighted: the rate of NIV 

utilization in certain European countries is quite high [3], while in others 

[11, 12] and in North America [4], NIV use rate is lower.  

From 1997 to 2002 an increased NIV use was observed in French ICUs: 

from 16% to 24% of total ventilated patients and from 35 to 52% of 

patients starting ventilation in ICU [3], while in 1997, 48% of the 

respiratory wards in UK were using NIV for the treatment of AHRF 

[12].  

In German ICUs NIV use is <10% in most of the units [11], while 

in the New England acute care hospitals, the real life utilization of NIV 

is around 20% [4]. Very recently it has also been shown that in the ED 

across the US the perceived use of NIV is < 30% considering the most 

“popular” indications (AHRF, CPE and Asthma) [13]. Most of these data 

were collected in specific surveys concentrated in a single 
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country/geographical area and on a single environment. Indeed with very 

few exceptions [4] they were not focused on technological issues, such 

as the ventilator and interfaces, which have been very often considered 

as one of the barriers to limit the use of NIV in real life. 

In this large European web- based survey we have demonstrated 

that the use of NIV, as perceived by the physicians, is relatively 

homogeneously spread in the different geographical regions and high 

especially among pulmonologists and that the indications for its 

application are those recommended by the literature. The oro-nasal 

interfaces are thought to be by far the most used interfaces for all the 

clinical scenarios, while dedicated NIV ventilators or ICU ventilators 

with NIV module are largely utilized. 

 

Use of NIV and its indications 

Overall we have found that the perceived NIV use among 

pulmonologists is higher in Europe than among intensivists and 

emergency medicine physicians. It has to be noted that contrariwise to 

North America, pulmonologists are working very rarely in ICU and their 

main work facilities are either the pulmonary ward or the so-called 

Respiratory Intensive Care Unit (RICU), which act as a step-up unit for 

the ward or step down unit for the ICU. Therefore the supposed larger 
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use of NIV among pulmonologists may depend on several reasons, 

including different timing of application (i.e. preventive vs. alternative to 

intubation use) [14], patients’ and diseases’ severity, and the fact that 

many patients admitted to the ER or ICU are already intubated.  

In keeping with the scientific evidences, on average the clinicians 

reported AHRF as the most common indication, following by CPE, de-

novo respiratory failure and W/PE. Not surprisingly pulmonologists 

were more likely to apply NIV in AHRF patients than intensivists and 

the latter  used it more often on hypoxemic patients and during weaning, 

probably because those patients require closer monitoring and higher 

Nurse to Patient ratio, and therefore need to stay in ICU. 

 

Use and reason for choosing a particular ventilator 

ICU ventilators without NIV module and home care ventilators 

were perceived to be very seldom used during an episode of acute 

respiratory failure. Mostly used machines were the dedicated NIV 

platforms especially for AHRF, and therefore mainly by pulmonologists 

while ICU ventilators with the NIV module for other forms of acute 

hypoxia, mainly by the intensivists.  

The reason for choosing a ventilator with a module able to 

compensate for air leaks is self-explanatory being NIV a semi-open 
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ventilatory circuit, where avoidance of air leaks is almost impossible and 

therefore by far the most reported side effect  [1, 2]. Despite in vitro it 

was demonstrated a large variation in the ability for compensating leaks 

among the most common ICU ventilators [15, 16], there is agreement 

that the use of NIV machines’ software is able to perform much better 

using the same settings than without it.  

For CPE >20% of the respondents reported a preference of using 

CPAP, probably for its ease of use outside the protected environment 

and the possible short period of ventilation in this clinical situation.  

The problem of CO2 rebreathing has always been a major clinicians’ 

concern, especially among those dealing with hypercapnic respiratory 

failure, so that, the use of a double tubings ventilator was a preferred 

option, despite several studies showing that the “intentional leak” single 

circuit, when appropriately set, is able to minimize but not eliminate 

rebreathing [17, 18].  

The possibility of applying a fixed and known FiO2 has also been 

considered a safe feature especially in those patients with de-novo 

hypoxia. The measure of a correct FiO2/PaO2 ratio is also important as a 

monitoring measure, since it may better drive clinicians’ decisions, than 

when using a low flow system. In particular it has been shown that the 

FiO2 actually delivered using a low flow oxygen port in the circuit 
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varies dramatically according to the ventilator settings, the amount of 

oxygen and the position of the probe, and that it may be not always 

deliver the same value [19]. 

The possibility of having a good monitoring system, together with 

more sophisticated alarms, highlights the problem of assessing directly 

patient-ventilator synchronies, especially during the first few phases of 

NIV. The presence of patient-ventilator asynchronies, especially in 

intubated patients, is associated with a prolonged duration of ventilation 

and higher incidence of tracheotomy [20].  

When NIV or any other form of mechanical ventilation is applied, 

medical therapy should be continued, therefore respondents considered 

the possibility of bronchodilators’ delivery during NIV as important This 

holds particularly true in COPD patients where administration of 

bronchodilators and steroids is a paramount intervention in an attempt to 

reduce elastic and resistive loads . Few studies assessed the possibility of 

delivering this therapy during NIV, and in vivo mainly with the double 

tubing system, using the same “model” adopted during invasive 

ventilation [21, 22]. 
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Use and reason for choosing a particular interface 

There was almost unanimous agreement about the perceived use 

of the oro-nasal masks in every clinical scenario, irrespective of the type 

of physician involved. This is in keeping with the Literature where the 

large majority of the studies employed this type of interface [23]. It is 

likely that the other masks were considered mainly as a part of the 

“rotation strategy” when the patient is poorly tolerant to the full-face or 

to avoid some side-effects. In certain European Countries (i.e. Italy), the 

helmet has been extensively used especially in ICU, mainly for hypoxic 

respiratory failure and CPE [24], but overall in Europe the percentage of 

use was relatively small.  

The main reasons for choosing a particular interface were the 

patient’s comfort, the avoidance of leaks and the costs. The tolerance of 

patients to NIV it is strongly related to the presence of air leaks, since it 

has been demonstrated that increasing the leaks is associated with a 

worst compliance [25] andthe full-face mask is in this respect much 

more efficient than the nasal mask [26]. Costs reduction is a major goal 

for clinicians; therefore it is not surprising that the economical issue was 

pointed out as one of the main determinants of the choice. 

 Nowadays, improvements in technology and materials used to 

assemble the interfaces allow us to use rather inexpensive masks in most 
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of the patients, despite the most severe ones, might need more 

sophisticated and costly interfaces.  

 

Humidification 

Humidification and warming of the inspired gas by specific 

devices may be needed to prevent the effects due to cool, dry gases on 

the trachea-bronchial epithelium during NIV [27, 28];it is therefore 

rather surprising that humidification is employed in a relatively small 

percentage of patients (~55%).The dichotomy nature of the question 

(yes/no), did not allow us to discriminate about the use of the Heated 

Humidifiers (HH) vs. Heat and Moisture Exchangers (HME). 

 

Strengths and limitations  

  The questionnaire was based, as in most of the medical surveys, 

on the perception of NIV use rather than on collection of data, that may 

have given a more detailed and real rate of NIV use in Europe.  

 Another limitation is the selection of respondents, mainly based on their 

membership to a particular group or assembly of an international 

Society. This may have biased the results, since the members of a 

scientific Society may be more exposed and eventually prone to apply 

the innovations in medicine [29] as NIV may be considered.  In keeping 
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with the previous point, the majority of the respondents were from a 

University-hospital, despite the number of non-University hospitals in 

Europe is higher. Therefore the data obtained in the present survey may 

be not generalized. 

Major strengths of this study are the relatively high rate of response for a 

web-survey, and the possibility of having a complete response to all the 

questions by every respondent, since otherwise the questionnaire could 

not be submitted. This was not the case for other surveys where partially 

completed questionnaire might affect the response rate. Indeed only one 

respondent per centre was allowed, avoiding repetitive answers from the 

same unit.  
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This study indicates that in Europe the perceived use of NIV is 

relatively high, especially among pulmonologists and less frequent 

among the intensivists, probably because of the different timing of NIV 

application. 

The indications of the perceived use are according to those suggested by 

the international guidelines. 

Ventilators with NIV platform are mainly used in AHRF due to COPD 

exacerbations, while ICU ventilators with the NIV module are 

preferentially employed in de-novo hypoxic respiratory failure.  

Overall the full-face interfaces are those of choice irrespective of the 

clinical scenarios.  
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Table 1.  Respondents’ Geographic area*  

 

 
 

Geographic Area 

 Respondents’ Countries 

% N Total 

n 

  

  

  

Northern Europe 

  

  

  

  

Denmark 

 

0,74 2  

Estonia 

 

0,37 1  

Finland 

 

1,10 3  

United Kingdom 

 

6,25 17  

Netherlands 

 

1,10 3  

Norway 

 

2,21 6  

Russian Federation 

 

0,37 1  

Sweden 

 

1,84 5  

  

 

  38 

  

  

  

Central Europe 

  

  

  

Austria 

 

0,37 1  

Belgium 

 

3,31 9  

Switzerland 

 

3,68 10  

Czech Republic 

 

0,37 1  

Germany 

 

8,09 22  

France 

 

9,93 27  

Poland 

 

0,37 1  

  

 

  71 

  

  

  

 

Southern Europe 

          & 

Middle East 

  

  

  

  

  

Egypt 

 

0,37 1  

Spain 

 

17,65 48  

Greece 

 

2,57 7  

Iran 

 

0,37 1  

Italy 

 

33,46 91  

Oman 

 

0,74 2  

Portugal 

 

1,10 3  

Qatar 

 

0,37 1  

Romania 

 

0,74 2  

Turkey 

 

2,57 7  

  

 

  163 

Grand Total 

  

  272 

*Data are expressed as number (n) and percentage (%) of respondents. 
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Table 2.  Respondents’ Characteristics’*  

 

*Data are expressed as a percentage of respondent’s 

 

 

 

 

 

 

 

 

 

 

 

 

 

  n % 

Field of expertize  Intensive Care/ Anesthesia  

Pulmonary Medicine  

Others  

104 

136 

                     32  

38.24 

50.00 

11.77 

Hospital  Community Hospital 

University Hospital  

110 

162 
40.44 

59.56 

 

Work facility  ICU  

RICU / Rehab/ Pulmonary  

Others  

109 

82 

81 

40.07 

30.15 

29.78 

 

No. of beds per unit  1-5  

6-10  

11-15  

16-20  

> 20  

27 

71 

56 

52 

66 

9.93 

26.10 

20.59 

19.12 

24.26 

  

No. of patients ventilated with 

NIV/year  

0 Patients 

< 20% 

21-40% 

41-60% 

61-80% 

81-100%  

10 

41 

60 

50 

36 

75 

3.68 

15.07 

22.05 

18.38 

13.24 

27.57 
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Table 3. Scenario, ventilator and mask distribution among 

countries with the highest number of respondents* 

 

  Germany Spain France UK Italy 

Scenarios      

Acute Hypercapnic Respiratory Failure (AHRF) 41,5 42,9 46,1 53,9 46,3 

Cardiogenic Pulmonary Edema (CPE) 14,3 19,5 16,3 8,9 17,2 

de novo hypoxic respiratory failure 8,0 12,1 17,1 6,1 12,3 

Weaning/Post-extubation failure (W/PE). 18,8 8,7 12,7 11,2 9,4 

 

Ventilators 

     

ICU ventilator with NIV module 25,0 27,1 61,1 14,7 32,1 

ICU ventilator without NIV module 1,1 2,6 2,8 0,0 3,3 

Dedicated ventilator for acute NIV 37,5 35,4 28,7 41,2 27,5 

Home care ventilator for chronic NIV 15,9 4,7 0,9 14,7 7,4 

Stand-Alone CPAP generator 1,1 8,9 0,9 5,9 10,2 

 

Masks 

     

Nasal Mask 14,8 1,6 3,7 8,8 3,6 

Oro-Nasal Mask (i.e. facial) 65,9 67,2 75,0 58,8 51,6 

Total Face Mask 0 4,7 14,8 8,8 9,9 

Helmet 0 2,1 0,9 0 13,5 

Anesthesia Mask 0 3,1 0 0 1,9 

      

*Data are expressed as a percentage of respondent’s. 
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Fig.1: Differences in NIV attitudes among groups of 

physicians’ respondents. 

  

 

Data are expressed as percentage of all respondents. *p values were 

significant for each scenario, between Intensivists/Anesthesiologists and 

Pulmonologists. AHRF=Acute Hypercapnic Respiratory Failure; 

CPE=Cardiogenic Pulmonary Edema (CPE); de novo ARF=de novo 

Acute Respiratory Failure; W/PE=Weaning/Post-extubation failure. 
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Fig.2:  

2a) Ventilators’ distribution for each clinical case scenario; 

2b) Ventilators’ distribution for each physician’s type. 

 

 

Data are expressed as percentage of all respondents. AHRF=Acute 

Hypercapnic Respiratory Failure; CPE=Cardiogenic Pulmonary Edema 

(CPE); de novo ARF=de novo Acute Respiratory Failure; 

W/PE=Weaning/Post-extubation failure. 



 

35 

 

 

Fig. 3: Determinants of Ventilators Type 

 

Panel A: factors that were identified as determinants in the decision to 

choose a specific ventilator type by multivariate analysis, using Stepwise 

Linear Discriminant Analysis (STEPLDA). The F to enter value 

indicates Likert scale variables’ statistical significance in the 

discrimination among ventilators’ groups/types. F to enter is a measure 

of the extent to which a variable makes a unique contribution to the 

prediction of group membership.  

Panel B: the determinants factors identified by the multivariate analysis 

cross-validated by the K-nearest neighbor’s (KNN) algorithm, that test 

the accuracy (or percentage of correctly classified cases) of the 

parameters in discriminating among ventilators. 



 

36 

 

 

Fig.4:  

4a) Interface distribution for each clinical case scenario;  

4b) Interface distribution for each physician’s type. 
 
 

Data are expressed as percentage of all respondents. 
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Fig. 5: Determinants of Interfaces Type 

 

Panel A: factors that were identified as determinants in the decision to 

choose a specific ventilator type by multivariate analysis, using the 

Stepwise Linear Discriminant Analysis (STEPLDA). The F to enter 

value indicates variables’ statistical significance in the discrimination 

between masks’ groups/types. F to enter is a measure of the extent to 

which a variable makes a unique contribution to the prediction of group 

membership.  

Panel B: the determinants factors identified by the multivariate analysis 

cross-validated by the K-nearest neighbor’s (KNN) algorithm, that test 

the accuracy (or percentage of correctly classified cases) of the 

parameters in discriminating among interfaces. 



 

38 

 

 

Fig. 6: Humidification use among the different clinical 

scenarios 
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