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Abstract
Objectives: To assess the pediatric nurses' knowledge  about the nosocomial infection owl), and to fud out the
relatiouships between their knowledge about the nosocomial infection and demographic data.

Methodology:  A  descriptive  study  was  carried  out  at  neonatal  intensive  care  units  OVICUs)  of Baghdad
Pediatric  Teaching Hospitals.  It  was  started  from the  end  of April  to the  end  of October,  2008.   A  purposive
sample of (28) pediatric nurses  were selected.  The  data were  collected by self-administered  questiormaire.  The
validity  of the  questionnaire  was  detemined  through  a  panel  of experts,  while  its  reliability  was  detemined
through  the  pilot  study.  The  data  were  analyzed  by  descriptive  and  inferential  statistics  through  the  package
SPSS version (10.0).

Results:  The  findings  indicated  that  the  pediatric  nurses  who  work  at  neonatal  intensive  care  units  have  an
inadequate  level  of knowledge  about  all  aspects  of the  NI.  Nurses'  age,  educational  level,  and  their years  of
employment  in  the  general  hospitals,  pediatric  hospitals,  and  NICU  have  a  significant  association  with  their
knowledge.  However,  nurses'  educational  courses  and  updating  knowledge  about  the  NI  have  no  association
with their knowledge.

Recommendation: The study recommends that all the pediatnc nurses should be exposed to educational courses
to  raise  their awareness  about the NI.  Encourage  transmission barriers  use  (hand  hygiene,  personal  protective
equipment),  especially  the  most  important  and  simple  procedures  to  reduce  the  NI  "hand  hygiene".  Further
studies should include other nurses in all hospitals, especially in the ICUs.
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Introduction:
Most of neonates in Neonatal Intensive Care Unit(s) (NICUs) are premature and highly

susceptible   for   infection   due   to   their   immature   immune   functions,   frequent   use   of

:astr;#Ccra°ubsfeal£:uebcstl¥nc?is)'.#er:i?r::n:eton:aste'sveinpr#gefeT::er]Psskef°o:f#::£trY:nd:::C::Cth:
previous  causes.  Many irfections in the hospitals  are  caused  by pathogens transmitted from
infected Health Care Workers (HCWs) to neonates, or from one newborn to another by way of
HCWs in NICU who have not washed their hands between the newboms, or they do not
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practice standard control measures as well. Nosocomial or hospital-acquired infection occurs
when there is an interaction among the infected patients, health care personnel,  equipments,
and bacteria (3).  Nosocomial  infection is derived from two  Greek words  "nosos"  =  "disease"
and  "komeion"  =  "to  take  care  of",  this  term  is  used  specifically  to  indicate  something
originating  or  taking  place  in  the  hospital  (4).  Infections  acquired  in  the  hospital  are  an
important cause of morbidity and mortality in high risk neonates who receive intensive care.
It is a frequent complication for patients who receive frequent invasive techniques in NICU
and have long hospitalization. NI is constituting an important health problem throughout the
world and affects both developed and developing countries;  it results in high morbidity and
mortality,   greater   use   of  antibiotics,   prolonged   stays   in  the  hospital   and   consequently
increases hospiul costs (5).

Methodology:
A  puxposive  "non-probability"  sample  of (28)  pediatric  nurses  (females  and  males)

was   selected   from   Baghdad   Pediatric   Teaching   Hospitals   (Children   Welfare   Pediatric
Teaching Hospital, Child's Center Pediatric Teaching Hospital, and Ibm Al-beldi Maternal and
Child Teaching Hospital). Data were collecting from the end of April to the end of October,
2008.  A  self-administered  questionnaire  was  used  for  data  collection.  The  questiormaire
format consists from two parts; the first part is related to the nurses' demographic data such as
age, gender, marital status, level of education, training coursesg updating knowledge, years of
employment in general hospitals and in pediatric hospitals, and years of experience in NICU,
and the second part is related to the nurses' knowledge about the NI, which includes five main
sections (general infomation, infectious agents,  sources of infection, modes of transmission,
and the  standard infection control precautions).  The overall number of items was  (45).  The
questiormaire fomat answer was designed on the base of multiple choices.  The score of the
knowledge was  good  or bad,  the good  level when the answers were  more than 50%  of the
total questiomaire items, and the bad level when the answers were less than 50% of the total
items.

The  validity  and reliability  of the  questionnaire  were  detemined  and  the  data were
andyzed through the application of descriptive and inferential data analysis through using the
package SPSS version (10.0).

Results:
The study showed that (28.6%, 25%) of the sample were in the age group (40-44), and

(25-29)  years  respectively.   Most  of  the   sample  (82.1%)  was  females,   (57.1%)  married,
(35.7%) graduated from secondary nursing schools, the majority (92.9%) has no educational
courses about the NI, most of them (89.3%) do not update their knowledge about the NI, the
mean of the years of employment in the  general  hospital as a nurse  was  (3.64±1.66)  years,
while in the pediatric hospital  as  a pediatric nurse was (3±1.44) years,  and in the NICU  of
pediatric hospitals as neonatal nurse was (2.46±1.4) years.
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Table   1.   Association   between   nurses'   age   and   their   knowledge   related   to
(general information, infectious agents, and sources  of infection, modes of
transmission, and the SICPs)

General Infectious Sources of Modes of
SICPs

Agetyears)
information agents infection tl.ansmission

Good Good Good Good Good
answers answers answers answers answers

No. O/o No. O/o No. O/o No. 0/o No. 0/o

20-24 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-29 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

30-34 0 0.0 0 0.0 3 loo.0 0 0.0 0 0.0

35-39 2 66.7 3 loo.0 3 loo.0 0 0.0 0 0.0

40-44 8 100.0 8 100.0 8 100.0 4 50.0 7 87.5

45-49 3 loo.0 3 loo.0 3 100.0 3 loo.0 3 loo.0

250 1 100.0 1 100.0 1 100.0 1 loo.0 1 100.0

total 14 50.0 15 53.6 18 64.3 8 28.6 11 39.3

x±25.3 df=6 x==28   df=6 x=28   dF6 Fisher's Fisher's
Exacttest    P Exact test   PP =0.0001 P sO.0001 P -0.001 -0.002 -0.001

No.= number,    %= percent,     P=Probability level at p-value at s o.OS,   SICPs=Standard Infection control
Precautions

This table shows a highly significant association between nurses' age and their
knowledge of all the aspects of the NI.

Table  2.  Association  between  nurses'  gendel.  and  their  lmow]edge  related  to  (general
information, infectious agents, sources of infection, modes of transmissions, and
SICPs)

Gender

General Infectious Sources of Modes of
SICPsinformation agents infection transmission

Good Good Good Good Good
answers answers answers answers answers

No. 0/a No. 0/o No. O/o No. 0/o No. ®/o

Female 9 39.I 10 43.5 13 56.5 5 100.0 6 26.I

Male 5 100.0 5 100.0 5 loo.0 8 28.6 5 loo.0

Total 14 50.0 15 53.6 18 64.3 3 13.0 11 39.3

dE6.08,  x2=0.014,   P=1 dl=5.2, df=3.3'
Fisher'sExacttestPsO.00| Fisher'sExacttestP=0.005

x2-0.02,  P-I x2-0.06,   P=|
No.= number,    %= percent,     P=Probability level at p-value at s o.05,  SICPs=Standard Infection control
preeautioDs

This  table  shows  a  highly  significant  association  between  nurses'   gender  and  their
knowledge about all the aspects of the NI, except that of the sources of infection, where there
is no association.
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Table  3.  Association  between  nurses'  marital  status  and  their  knowledge  related  to
(general,  information,  infectious   agents,   and  sources   of  infection,   modes   of
transmission, and the SICPs)

MaritalStatus

General Infectious Sources of Modes of SICPs
information agents infection transmission

Good Good Good Good Good answers
answers answers answers answers

No, O/o No. % No. O/o No. 0/o No. a/o

Married 2 12.5 3 18.8 6 37.5 0 0.0 0 0.0

Sinale 9 loo.0 9 loo.0 9 100.0 5 55.6 8 88.9

Divorce 2 100.0 2 100.0 2 loo.0 2 100.0 2 100.0

Widow 1 100.0 I loo.0 1 100.0 1 100.0 1 100.0

Total 14 50.0 15 53.6 18 64.3 8 28.6 11 39.3

x2=2l,  df=3,  P=0.OooL

x`=18.2   df x`--1.6df=3 J:±17df--3P=0.001 I.--24.2df--3
-3 P -0.0001 P =0.009 I =0.001

No.= number,   %= percent,     P=Probability level at p-value at s o.05,  SICPs=Standard Infection control
PI.ecautions

This table  shows a highly  significant association between nurses'  marital  status  and
their knowledge about all the aspects of the NI.

Table 4. Association between the nurses' level of education and their knowledge related
to (general information, infectious  agents,   and   sources   of  infection,   modes   of
transmission, and the SICPs)

Level ofEducation

General Infectious Sources of Modes of SICPs
information agents infection transmission

Good Good Good Good Good
answers answers answers answers answers

No O/o No % No. % No. % No. O/o

Short coursesinNursing 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

PrimaryNursingSchool
0 0.0 0 0.0 I 14.3 0 0.0 0 0.0

SecondaryNursingSchool
7 70.0 8 80.0 10 100.0 1 10.0 4 40.1

NursingInstitute 6 100.0 6 100.0 6 loo.0 6 100.0 6 100.0

Nsg. college I 100.0 1 100.0 1 100.0 i 100.0 I 100.0

Total 14 50.0 15 53.6 18 64.3 8 28.6 11 39.3

rf=i9.6,df4=a,p@.Ooi
J2=2|.5 Jrz-24.2 Fisher's Fisher's
DF-4 DFed Exact test Exact test

P-„.001 FO.001 P=0.001 P=0.001

No.= number,   a/o= percent, P=Probability level at P- value at i 0.05,  SICPs=Standard Infection Control Precautions
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Table (4) shows a highly significant association between the nurses` level of education
and their knowledge about all the aspects of the NI.

Table  5.  Association  between  nurses'  educational  courses  and  their  knowledge  about
(general    information,    infectious    agents,    sources    of   infection,    modes    of
transm issions, and the SICPs)

EducationalCourses

General Infectious Sources of Modes of SICPs
information agents infection transmission

Good Good Good Good Good
answers answers answers answers answers

No O/o No. O/a No. O/o No. 0/o No. O/o

Yes 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

No 14 53.8 15 57.7 18 69.2 8 33.3 11 42.7

Total 14 50.0 15 53.6 18 64.3 8 28.6 11 39.3

xZ-_2.15   df =1 *=-2.4 xL-3.9   df -- Fisher'sExacttestPsO.2 Fisher'sExacttestP=0.2

P =0.14 df-I P en.\ I  P -0.04

No.= Number,   P=Probability level at P-value at S 0.05,  SICP8=Standard Infection Control Precautions,  %=Percent

Table (5) shows that there is no significant association between nurses'  educational
courses about the NI and their knowledge of all the aspects of the NI except for the sources of
infection.

Table  6.  Association  between  updating  nurses'  knowledge  about  the  NI  and  their
knowledge related to (general infomation, infectious agents, and sources  of
infection, modes of transmissions, and the SICPs)

Updatingknowledge

General Infectious Sources of Modes of SICPs
information agents infection transmission

Good Good Good Good Good
answers answers answers answers answers

No. % No. O/o No. O/o No. O/o No. O/o

Yes 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

No 14 58.3 15 62.5 18 75.0 8 33.3 11 42.3
Total 14 50.0 15 53.6 18 64.3 8 28.6 11 39.3

.i Zed.6        df=i x=S.3   df=1 x±4.8   df-I Fisher'sExacttestP=0.2 Fisher'sExacttestP=0.2

P=0.03 P=0.02 P=0.004

No.= Numl)er,   P=Probebility level at P-value at S 0.05,  SICPs=Standard Infection Control Precautions, %=Percent

This  table  shows  a  significant  association  between the  nurses'  updating  knowledge
about the NI and their knowledge of all the  aspects  of the NI,  except that of the (modes  of
transmission of NI and the SICPs) where there is no significant association.
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Table 7. Association between nurses` years of employment in hospitals and their knowledge related to
(general information, infectious agents, and the sources of infection)

Years ofemployment inthehospitals
General Infectious agents

Sources of Modes of
SICPs

infomation infection transmission

Good answers Good answers Good answers Good answers Good answers

No. mean SD No. mean SD No. mean SD No. mean SD No. mean SD

Nurse* 14 5.07 I.07 15 4.9 I.16 18 4.56 I.38 8 5.6 0.9 11 5.4 0.8

Pediatricnurse**
14 4.0 I.46 15 3.8 I.5 18 3.56 1.54 8 4.7 I.5 11 4.3 I.5

Neonatalnurse***
14 3.07 I.77 15 3.0 1.7 18 2.83 1.61 8 3.8 2.0 11 3.3 1.9

No.= Number,   SD=Stondard Deviation,  SICPs=Standard Infection Control Precautions

This table shows a highly significant association between "the years of employment in
the  general  hospitals  as  a nurse"  and  `The  years  of employment  in pediatric  hospitals  as  a
pediatric nurse" with their knowledge of all the aspects of the NI. Moreover, there is a highly
significant association between "the years of experiences in the NICU of pediatric hospitals as
neonatal nurse" and their knowledge of all the aspects of the NI, except that of the sources of
infection.

Discussion:
In this study, the results reflect that there is a highly significant association between

the  nurses'  age  and their  knowledge  of all  the  aspects  of NI  (Table  1).  When  nurses'  age
increased, their good answers increased too.  This may have happened, because the  years of
employment  in  the  hospitals  and  their  contact  with  other  patients  have  increased  their
knowledge. A study to assess knowledge of health care workers (HCWs) about the Universal
Precautions in Mazandaran Province shows that the good answers of HCWs increased with
their age (6).

The  study  also  showed  that  there  is  a  significant  association  between  the  nurses'
gender and their knowledge about all the aspects of the NI, except for the sources of infection
(Table, 2). The reason for this result may be related to that the nurses did not know the most
common sources of infection in the NICU and did not consider the nursing staff could be one
of the  sources of infection.  The results indicated that the male nurses have mostly the  good
answers, while the female nurses have less number of the good answers in all aspects of the
NI. This means that the level of knowledge differs according to their gender. This result may
be due to the nuniber of  male nurses was very few (5),  or the males were more in contact

#hi:ethmefe¥fsY:ryw£:Cahvy?::p`:::|e[;e=apoeni;¥#:esdfb[°erwtha:fse°:;aa[]e{:):P°nsfb£[]ty°fthe
The findings showed that there is a highly significant association between the nurses'

marital status and their knowledge about all the aspects of the NI (Table 3). The single nurses
have  mostly  the  good  answers,  while  the  married  nurses  have  less  number  of the  good
answers. This means that the marital status has an effect on the nurses' knowledge, this effect
may be related to the marital responsibility, and especially the majority of them were female.
There are no relative studies to support this fmding.

Table  (4)  showed  that  there  is  a  highly  significant  association  between  the  nurses'
educational  level  and  their  knowledge  about  all  the  aspects  of the  NI.  When  the  nurses
increased their level of education, their knowledge increased too. This results pointed out that
the  nurses  who  graduated  from  secondary  nursing  schools,  nursing  institutes,  and  nursing
colleges have mostly the good answers in all the aspects of the NI,  and their good answers

i:rs:::egch*oTsth=gsLf::Lcoofuresdeusc:t£::s¥¥Lfa#eeb::=wwe::ire::tgea:;:::s%;Eep#+t#
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and 8)

Unforfunately the  findings showed that there is no  significant association  between
the nurses'  educational courses in the NI and their knowledge about all the aspects of the NI,
except for the sources of infection (table, 5). The nurses who have the educational courses in
the NI  are  very few (2)  only,  and they have bad answers  in all the  aspects  of the NI.  This
result may be due to the fact that the nurses who have the educational courses were very few

$2e)e'n°£rm¥]eeym:;t:dt:;fetrc##(§,q#Se(6)yearsa8O90rthecuriculuminthatcoursehasnot
Table   (6)   indicated  that. there   is   a  significant  association  between  the  nurses'

updating knowledge and their knowledge about all the aspects of the NI,  except that of the
modes of transmission and the  SICPs.  The nurses who were updating their knowledge were
only (2) and they have bad answers related to the all  aspects of the NI.  This result may be
attributed to the lack of updating knowledge, or they have not really updated their knowledge.
However,  majority of the nurses  did not update their knowledge  and they  have  mostly the
good answers in all the aspects of the NI, which may indicate that their knowledge may come
from  workplace  and  contact  with  other  HCWs,  but  they  did  not  know  the  most  common
modes of transmission and the preventive measures to reduce the NI (4).

Table  (7)  showed that there  is  a highly  significant  association  between the  nurses'
years  of employment  in  the  general  hospitals  as  nurses,  and  in  the  pediatric  hospitals  as
pediatric nurses and their knowledge about all the aspects of the NI. The years of employment

ine±hine#talfe:t:?nb:V:h¥£C::dp:e::::'£txp6?¥[#83.£dre£[nact:::S::#:inn:;::F;:C:i;:
experience in the NICU of pediatric hospital as neonatal nurses and their knowledge about all
the  aspects  of the  NI,  there  is  a  highly  significant  association,  except  for  the  sources  of
infection.  This  result  may  be  related  to  that  they  did  not  know  the  common  sources  of
infection in the NICU and did not consider themselves as a source of infection. The years of
experience in the NICU increased the nurses' dealing with the neonates and how to prevent an
infection. The range of nurses' experience in the NICU was (6 months to 28 years) and most
of the  sample  has  less  than  five  years  of experience  in  that  area.  This  may  be  an  enough

i::#etd°gi:::austeththee::i:rc:y;efdjgii;cbtT:it(F73yn°tbeenoughtosomenursestoincreasetheir
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