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Abstract

Obj ect ives: To assess Southern European Intensive care unit  nurses’  knowledge about  evidence-

based guidelines for the prevent ion of vent ilator-associated pneumonia and to compare these 

indings with a pan-European perspective.
Design:  A sub-analysis f rom an observat ional study performed using a 9-quest ions,  mult iple-

choice quest ionnaire performed during the period October 2006 - March 2007.

Set t ing: Six Southern European count ries, selected from 22 part icipant  European count ries.

Part icipant s: Volunteer nurses f rom int ensive care unit s.
Resul t s:  3329 quest ionnaires were obtained,  1182 of  t hem belonging t o Southern European 

countries with a 75.8% response rate. Global average score was 45,1%, being it signiicantly 
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Introduction

Mechanical vent ilator-associated pneumonia (VAP) is known 
t o be one of  t he most  import ant  infect ions acquired in 
Intensive Care Units (ICUs),1-4 with an incidence of between 
6-68%, and causes high morbidity-mortality and an increase 
in healthcare costs. 5 Considering the consequences of VAP, 
its prevent ion is an important  concern in the care of crit ical 
pat ient s and in t he management  of  pat ient s subj ected t o 
mechanical vent ilat ion. In recent  years, dif ferent  measures 
and int ervent ions have been evaluat ed in an at t empt  t o 
prevent  VAP or reduce it s incidence.  As a result  of  t hese 
st udies,  di f f erent  evidence-based guides have been 
published, with a view to orient ing healthcare professionals 
in relat ion to this problem, such as the guidelines developed 
by Dodek et  al . 1 and t he Cent ers for Disease Cont rol  and 
Prevent ion, among others.6

Given t he impor t ance of  t hese guides and of  t hei r 
know l edge i n  or der  t o guar ant ee t he i r  cor r ec t  
implement at ion,  t he EVIDENCE st udy was carried out  t o 
evaluate knowledge of these guides among European nurses 
and to consequent ly develop an elect ronic learning system 
on t he prevent ion and cont rol  of  respirat ory infect ions, 
t arget ed t o nursing personnel  and ot her  heal t hcare 
professionals.5,7-9

The aim of this sub-analysis was to determine the degree 
of knowledge of the VAP prevent ion guides among Intensive 
Care nursing personnel in southern Europe and compare the 
results with those of other European count ries.

Material and method

A European observat ional study was carried out  based on a 
validated quest ionnaire designed to assess knowledge of the 
VAP prevent ion guides and,  on t he basis of  t he needs 
detected from the study, to develop an elect ronic learning 
syst em on t he prevent ion and cont rol  of  respi rat ory 
i nf ect i ons,  t arget ed t o nursing personnel  and ot her 
heal t hcare prof essionals (URL:  www. vvizv. be/ Pages/
Evidence.php).5,7-9

The quest ionnai re was developed f ol lowing t he VAP 
prevent ion guidelines of  Dodek et  al. , 1 and consisted of  9 
closed quest ions wit h four possible answers and a single 
cor rect  answer.  The quest ionnai re was subsequent l y 
validated by a group of experts. The quest ionnaire validat ion 
and development  processes have been described by Labeau 
et  al . 5 The quest ionnaire addressed t he recommended 
int ubat ion rout e (nasal  versus oral),  t he f requency wit h 
which t he vent i lat or circuit s are replaced,  t he t ypes of 

Grado de conocimiento de las guías de prevención de la neumonía asociada a 

ventilación mecánica de las enfermeras de cuidados intensivos del sur de Europa

Resumen

Obj et ivos: Determinar el grado de conocimiento de las enfermeras de cuidados intensivos del 

sur de Europa de las guías de prevención de la neumonía asociada a vent ilación mecánica y 

compararlo con los resultados globales de Europa.

Diseño: Subanálisis de un estudio observacional realizado mediante un cuest ionario de nueve 

preguntas con respuesta cerrada llevado a cabo ent re octubre de 2006 y marzo de 2007.

Ámbit o:  Seis países del sur de Europa, de los 22 países europeos part icipantes.

Part icipantes: Enfermeras voluntarias de cuidados intensivos.

Resul t ados:  Se recibieron 3.329 cuest ionarios,  de los cuales 1.182 fueron del sur de Europa 

donde hubo una tasa de respuesta del 75,8%. La puntuación media global fue de 45,1% y la del 

sur de Europa 46,6% donde fue signiicativamente mejor (p < 0,001). El análisis de regresión li-
neal most ró que los años de experiencia (por aumento de categoría) están independientemente 

relacionados con mej ores puntuaciones (B = 0,154 ± (ES) 0,045) (95% IC (0,066-0,242)) (p = 

0,001) y t rabaj ar en una unidad de cuidados intensivos con menor número de camas está inde-

pendientemente relacionado con mejores puntuaciones (B = −0,210 ± (ES) 0,059) ((95% IC) 
−0,326-−0,094) (p < 0,001).
Conclusiones:  El conocimiento de las enfermeras de las unidades de cuidados intensivos de los 

países del sur de Europa sobre las guías de prevención de la neumonía asociada a vent ilación 

mecánica es baj o aunque mej or que en la muest ra global de Europa.

© 2010 Elsevier España, S.L. y SEMICYUC. Todos los derechos reservados.
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better in the South of Europe (46,6%, P<.001). A linear multiple regression analysis showed that 
years of working experience (per class of increase) (B=0.154±(SD) 0.045) (95% CI (0.066-0−242)) 
(p=0.001) and working in a smaller intensive care unit (B=–0,210±(SD) 0.059) ((95% CI) −0.326. 
−0.094) (p<0.001) was independently associated with better test scores.
Conclusions:  Southern European crit ical care nurses’  knowledge about  vent ilator-associated 

pneumonia prevention is poor, but signiicantly better than in the pan-European countries.
© 2010 Elsevier España, S.L. and SEMICYUC. All rights reserved.
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humidif iers and the frequency with which they are replaced, 
t he aspi rat ion syst ems (open versus closed) and t hei r 
replacement  frequency, endot racheal tubes with subglot t ic 
aspirat ion, kinet ic versus standard beds, and the posit ion of 
the pat ient  (table 1). Each correct  answer represented one 

point , and the wrong answers did not  negat ively affect  the 
global score, which ranged from a minimum of 0 points to a 
maximum of 9 points.

In order to select  the possible collaborat ing invest igators, a 
search was made in the elect ronic database ht tp: / / www.

Table 1 Nursing personnel answers in the VAP prevent ion knowledge test

Item % answer

1. Oral vs nasal route for int ubat ion
a. Oral intubat ion is recommended 63.8a

b. Nasal intubat ion is recommended 3.5

c. Both intubat ion routes can be recommended 27.5

d. Don’ t  know 5.2

2. Frequency wit h which t he vent i lat or circuit s are replaced 
a. Replacement  is recommended every 48 hours (or when clinically indicated) 16.5

b. Replacement  is recommended every week (or when clinically indicated) 37.6

c. Replacement  is recommended for every new pat ient  (or when clinically indicated) 43.7a

d. Don’ t  know 2.1

3. Type of  humidif iers
a. Heat  humidif iers are recommended 16.3

b. Heat  and moisture exchange humidif iers are recommended 37.2a

c. Both types of humidif iers are recommended 22.4

d. Don’ t  know 24.0

4. Frequency wit h which t he humidif iers are replaced 
a. Replacement  is recommended every 48 hours (or when clinically indicated) 46.8

b. Replacement  is recommended every 72 hours (or when clinically indicated) 11.9

c. Replacement  is recommended every week (or when clinically indicated) 18.2a

d. Don’ t  know 23.1

5. Open vs closed aspirat ion systems
a. Open aspirat ion systems are recommended 10.7

b. Closed aspirat ion systems are recommended 46.6a

c. Both systems are recommended 36.7

d. Don’ t  know 5.9

6. Frequency wit h which t he aspirat ion equipment  is replaced
a. Replacement  is recommended every day (or when clinically indicated) 59.1

b. Replacement  is recommended every week (or when clinically indicated) 12.1

c. Replacement  is recommended for every new pat ient  (or when clinically indicated) 22.3a

d. Don’ t  know 6.4

7. Endot racheal t ubes wit h subglot t ic aspirat ion
a. These tubes reduce the risk of VAP 44.9a

b. These tubes increase the risk of VAP 7.0

c. These tubes exert  no inf luence upon the risk of VAP 8.9

d. Don’ t  know 39.2

8. Kinet ic vs st andard beds
a. Kinet ic beds increase the risk of VAP 2.6

b. Kinet ic beds reduce the risk of VAP 59.9a

c. Kinet ic beds exert  no inf luence upon the risk of VAP 17.0

d. Don’ t  know 20.5

9. Pat ient  posit ion
a. The supine posit ion is recommended 2.5

b. The semi-seated posit ion is recommended 83.8a

c. Pat ient  posit ion exerts no inf luence upon the risk of VAP 8.1

d. Don’ t  know 5.7

VAP: vent ilator-associated pneumonia.

Table 1 shows the quest ions and possible answers of the study quest ionnaire, as well as the answers obtained (as percentages); the 

correct  answer in each case is marked with an a.
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pubmed.com.  The select ion cri t erion was aut horship of 
recent art icles on the prevent ion of infect ions and professional 
dedi cat i on t o Int ensi ve Care.  Thi r t y-one pot ent i al 
collaborators were ident ified, and all were invited to serve as 
nat ional representat ives for the EVIDENCE study. Twenty-six 
invest igators agreed to part icipate, represent ing 26 European 
countries. The quest ionnaire was sent  to the invest igators in 
mid-October 2006. These nat ional representat ives in t urn 
established contact  with the nursing supervisors of different  
hospitals,  who then dist ributed the quest ionnaire to those 
Intensive Care nurses who volunteered to part icipate in the 
st udy.  The nat ional  represent at ive post eriorly sent  t he 
completed quest ionnaires from the different  nat ional centers 
to the sponsor sit e.  In order to determine the percentage 
response, the nat ional representat ive reported how many 
quest ionnaires had been dist ributed and how many had been 
completed and duly returned. On a monthly basis, informat ive 
bul let ins were sent  wit h updat es on t he st udy st at us,  t o 
reinforce the work network (awards received, quest ionnaires 
received from each count ry, and accepted publicat ions and 
communicat ions).  The quest ionnaires were ret urned by 
convent ional mail in early March 2007.

The present  sub-study included the count ries in southern 
Europe, def ined as those count ries in the southern half  of 
t he cont inent  t hat  had part icipat ed in t he global  st udy: 
Portugal, Spain, Italy, Turkey, Greece and Malta.

The demographic data included nat ionality, gender, years 
of  experience in t he ICU, number of  beds in t he ICU, and 
obt ainment  of  t he t i t le of  special ist  in Int ensive Care 
grant ed by a higher t eaching inst i t ut ion or professional 
organizat ion of similar accreditat ion.

The st at ist ical  analysis was performed using t he SPSS 
version 13.0.0 st at ist ical  package for Microsof t  Windows 
(SPSS,  Chicago,  IL,  USA).  St at ist i cal  signi f i cance was 
considered for p<0.05. Differences between groups were 
evaluated using the Student  t -test  for cont inuous variables 
with a normal dist ribut ion, the Mann-Whitney U-test  test  for 
cont inuous variables exhibit ing a non-normal dist ribut ion, 
t he chi-squared t est  and Fisher exact  t est  f or discret e 
var i abl es,  and t he Kruskal  Wal l i s t est  f or  assessing 
dif ferences among the groups.

Mult iple l inear regression analysis was carried out  using 
the Enter method, including all those variables found to be 
signi f icant  in t he univariat e analysis.  The relat ionships 
bet ween t he t ot al  score and t he demographic dat a are 
expressed as means in the l inear regression analysis,  using 
the Enter method.

For comparison of the two groups (global European sample 
and count ries in southern Europe), the quest ionnaires from 
the south (n=1182) were subt racted from those of the global 
series (n=3329), yielding a total of 2147 quest ionnaires not  
originat ing f rom t he part icipat ing count ries in sout hern 
Europe.

Results

A total of  3329 quest ionnaires were obtained f rom nurses 
working in ICUs in 22 European count ries (response rat e 
69.1%), out  of the 26 that  init ially agreed to part icipate. In 
sout hern Europe a t ot al  of  1182 quest ionnai res were 
obt ai ned f r om 6 count r i es ( r esponse r at e 75. 6%) . 

Part icipat ion by countries was as follows: Portugal submit ted 
484 quest ionnaires (40.9%), Turkey 197 (16.7%), Greece 175 
(14.8%), Spain 143 (12.0%), It aly 140 (11.8%) and Malta 43 
(3.6%). The mean score of the southern European count ries 
was 4.20 out  of 9 quest ions (46.6%) - this being signif icant ly 
bet t er t han in t he ot her European count ries,  where t he 
score was 3.99 / 9 (44.3%)(p<0.001). The best scores were 
produced by the It al ian nurses (5.24/ 9;  58.2%),  while t he 
poorest  scores corresponded to Malta (3.47/ 9; 38.5%).

Table 1 shows t he i t ems of  t he st udy quest ionnai re 
t oget her wit h t he answers of  t he nurses among t he four 
possible opt ions, as well as the correct  answer (*).  Table 2 
describes t he charact erist ics of  t he surveyed nurses in 
southern Europe and in the sample corresponding to the rest  
of the count ries. Table 3 relates the quest ionnaire scores to 
t he charact erist ics of  t he nurses;  signif icant  dif ferences 
were found in relat ion t o t he number of  beds in t he ICU 
(p=0.003), nationality (p<0.001), and years of experience in 
the ICU (p<0.001). Table 4 in turn shows the multivariate 
l inear regression analysis, where in the same way as in the 
univariat e analysis,  experience in t he ICU (by cat egory 
increment: <1 year, 1-5 years, 6-10 years, or >10 years of 
experience) was found to be independent ly associated t o 
bet ter scores (p=0.001). In cont rast , an increased number of 
beds in the ICU (< 8 beds, 8-15 beds or >15 beds) was 
associated to poorer scores (p<0.001). On adjusting the 
variables,  nat ional it y was not  found t o be independent ly 
associated to bet ter scores.

Table 2 Characterist ics of the two groups (southern 

Europe versus rest  of Europe)

Characterist ics Southern Europe  Rest  of Europe  

 (n=1182) (%) (n=2147) (%)

Gender
 Male 262 (22.2) 410 (19.1)

 Female 919 (77.8) 1738 (80.9)

Number of  beds in t he ICU
 <8 beds 530 (44.8) 482 (22.5)
 8-15 beds 416 (35.2) 915 (42.6)

 >15 beds 229 (19.4) 658 (30.6)
 Not  answered 7 (0.6) 92 (4.3)

Years of  experience in t he ICU
 <1 year 167 (14.1) 253 (11.8)
 1-5 years 459 (38.8) 510 (23.8)

 6-10 years 256 (21.7) 434 (20.2)

 >10 years 295 (5.0) 947 (44.1)
 Not  answered 5 (0.4) 3 (0.1)

 

Special ist  in Int ensive Care
 Yes 56 (4.8) 1201 (55.9)

 No 401 (33.9) 721 (33.6)

 Not  answered 725 (61.3) 225 (10.5)

Table 2 shows the characterist ics of the two groups (southern 

Europe versus rest  of Europe), compared as absolute numbers 

and percentages.

ICU: Intensive Care Unit .
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Discussion

As far as we know, the ADVANCE study is the f irst  to evaluate 
knowledge of the prevent ion guides among nurses, based on 
a validated and reliable quest ionnaire. We assume that  our 
result s t o a certain point  ref lect  t he daily pract ice of  t he 
nursing personnel.

Whi le t he scores obt ained by t he nurses in sout hern 
Europe are low (below the 50% cutoff  point  for passing the 
test ),  t hey are signif icant ly bet ter t han those recorded in 
the rest  of Europe.9

Professional experience in Intensive Care has been found 
t o be an import ant  fact or in acquiring knowledge of  t he 
vent ilator-associated pneumonia (VAP) prevent ion guides. 

Table 3 Mean scores of the 9 quest ions according to the characterist ics of the nurses

Characterist ics Mean (%) Median (interquart ile range) p

Total cohort  (n=1182) 4.20 (46.6) 4 (3-5) —

Gender   0.517

 Female (n=919) 4.22 (46.8) 4 (3-5)

 Male (n=262) 4.15 (46.1) 4 (3-5)

Number of  beds in t he ICU   0.003

 <8 beds (n=530) 4.38 (48.6) 4 (3-5) 
 8-15 beds (n=416) 4.12 (45.7) 4 (3-5)

 >15 beds (n=229) 4.00 (44.4) 4 (3-5)

Years of  experience in t he ICU   <0.001
 <1 year (n=167) 3.75 (41.6) 4 (3-5)
 1-5 years (n=459) 4.21 (46.7) 4 (3-5)

 6-10 years (n=256) 4.37 (48.5) 4 (3-5)

 >10 years (n=295) 4.35 (48.3) 4 (3-5)

Postgraduate /  master in Int ensive Care   0.825a

 Yes (n=56) 4.42 (49.1) 4 (3 - 6)

 No (n=401) 4.50 (50.0) 4.50 (3.25 - 5)

Nat ional it y   <0.001
 Greece (n=175) 4.05 (45.0) 4 (3-5)

 Italy (n=140) 5.24 (58.2) 5 (4-7)

 Malta (n=43) 3.47 (38.5) 4 (3.75-5)

 Portugal (n=484) 3.99 (44.3) 4 (4-5)

 Spain (n=143) 4.10 (45.5) 4 (4-5)

 Turkey (n=197) 4.39 (48.7) 5 (3-6)

Table 3 reports the mean (%) correct  answers in the 9-quest ion quest ionnaire with four possible answers in relat ion to the total cohort  

or identiied subgroups (nurse gender, number of beds in the ICU, years of experience in the ICU, training in Intensive Care and 
nationality). The p-value shows how the scores differ according to subgroups. Statistical signiicance was considered for p<0.05.
 aOnly Greece, Italy and Spain, where such t raining can be received, have been taken into account . The total number of responders 

from these count ries was 457.

Table 4 Adj usted correlat ion (linear regression) with mean knowledge of the VAP prevent ion

 B±standard error 95% conidence interval p

Experience in ICU (per category increment )a 0.154 pointsc±0.045 0.066−0.242 0.001
Gender 0.135 pointsc±0.10 −0.079−0.348 0.216
Beds in ICU (per category increment )b −0.210 pointsc±0.059 −0.326−0.094 <0.001
Nationality −0.013 pointsc±0.029 −0.069−0.043 0.653

Table 4 shows the results of the multivariate analysis. The variables included were selected due to their signiicance in the univariate 
analysis (p<0.05), or because they formed part of the study hypothesis.
R2=0.024.

ICU: Intensive Care Unit .

 aThe categories are <1 year, 1-5 years, 6-10 years and >10 years of experience.
 bThe categories are <8 beds, 8-15 beds and >15 beds.
 cWith respect  to the total 9 points (one point  per quest ion).
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This observat ion coincides wit h t he f indings of  t he st udy 
made among Belgian nurses and in t he global  European 
sample.8,9

The nurses working in smaller ICUs (fewer t han 8 beds) 
obtained higher scores than those working in larger Unit s. 
While the reasons for this are not  clear,  t eams with fewer 
people might  improve implementat ion of the guides - though 
this hypothesis has not  been cited in the literature.

In any case, our results must  be viewed with caut ion. The 
irregular response rat es of  t he dif ferent  count ries could 
have an impact  in t erms of  representat iveness;  in ef fect , 
data from count ries with a low response rate should be less 
represent at ive t han dat a f rom count r ies wi t h a higher 
response rate.

The resul t s show t hat  having special ized in Int ensive 
Care is not  correlated to bet ter quest ionnaire scores.  This 
coincides wit h t he f indings of  t he global European study, 9 
but  not  wit h t he data obtained f rom the Belgian nurses, 8 
where special izat ion in Int ensive Care was ef f ect ively 
associated t o higher scores.  This discrepancy may be due 
t o t he fact  t hat  universit y and post -universit y t raining in 
nursing is very heterogeneous,  depending not  only on t he 
count ry but  also on t he universi t y involved - and t hese 
var i at i ons coul d not  be t aken i nt o account  i n t he 
st at i st i cal  anal ysi s.  It  i s very possibl e t hat  i n some 
count ries where post -universi t y t raining is prot ocol ized 
as a special t y,  improved quest ionnai re scores can be 
expected.

It  should be ment ioned t hat  t here may be dif ferences 
between the local or nat ional guides and the internat ional 
guides on which we have based t he development  of  our 
quest ionnaire.1,6 As a result , one of the possible explanat ions 
for the low scores could be knowledge among the nurses of 
other guides but  not  of those used for the present  study.

In Europe t here has been an import ant  increase in VAP 
prevent ion guides at  nat ional level in recent  years. 10 The 
development  of a global European guide could help minimize 
conf licts in this sense, affording a useful tool,  and limit ing 
the proliferat ion of dif ferent  guidelines.10,11

The impact  of  t he di f f erent  st rat egies has not  been 
related to t heir importance in t he quest ionnaire,  and the 
cost s l i kewi se were not  t aken i nt o account .  These 
considerat ions could be important  in emerging economies, 
since many of  t he resources (such as for example kinet ic 
beds) are very expensive, and nurses therefore may not  be 
familiarized with them since they are not  available in their 
usual working place.

Al t hough our resul t s of fer a pessimist ic impression of 
nursing personnel knowledge of  the VAP prevent ion guides 
in southern Europe, it  is encouraging to note that  t raining - 
as the f irst  step in the implementat ion of qualit y programs 
wit h mult iple facet s - is dist inct ion in t he prevent ion of 
VAP. 12-14 Training sessions cont ribute t o ensure that  nurses 
obt ain higher scores in t he knowledge t est 15 and,  more 
important ly, they help integrate the acquired knowledge to 
daily professional pract ice.12-14

A l imit at ion of  t his st udy is t hat  t he st udy populat ion 
consisted of volunteer and non-randomized nurses. This may 
have led t o t he obt ainment  of  higher scores,  since t he 
part icipants may have been more interested or mot ivated in 
prevent ing inf ect i ons,  and t hus may have had more 
knowledge of the prevent ion guides.

Conclusions

The results of this study show knowledge of the vent ilator-
associated pneumonia guides among European nurses to be 
l imited,  but  signif icant ly bet ter in southern Europe.  Such 
knowledge also varies according to the size of  the ICU and 
the experience of the nurses in Intensive Care.
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