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Summary  Hand  hygiene  is  an  important  component  of  infection  control,  which
is  critical  to  ensuring  patients’  safety  in  hospitals.  Nursing  students  are  regarded
as  healthcare  workers  in  training  and  can  also  be  vehicles  of  cross-contamination
within  the  hospital.  Thus,  this  study  aimed  to  identify  the  predictors  of  hand  hygiene
practice  among  Saudi  nursing  students.  A  descriptive,  cross-sectional,  self-reported
study  was  conducted  among  198  Saudi  nursing  students.  Knowledge,  attitude,  and
practice  of  hand  hygiene  were  assessed  using  the  WHO  Hand  Hygiene  Knowledge
Questionnaire  for  Health-Care  Workers  and  its  adopted  scales.  A  regression  analysis
was  performed  to  identify  the  predictors  of  hand  hygiene  practice.  The  respon-
dents  demonstrated  moderate  knowledge  of  hand  hygiene  (mean  13.20  ±  2.80).  The
majority  displayed  a  moderate  attitude  toward  hand  hygiene  (52.1%),  while  only  a
few  reported  a  poor  attitude  (13.1%).  Approximately  68.7%,  29.8%,  and  1.5%  of  the
respondents  reported  moderate,  good,  and  poor  practice  of  hand  hygiene,  respec-
tively.  Having  a  good  attitude  toward  hand  hygiene,  being  male,  being  aware  that
hand  hygiene  is  an  effective  intervention  in  preventing  healthcare-associated  infec-
tions  (HAIs),  attendance  at  hand  hygiene  trainings  and  seminars,  and  being  in  the
lower  academic  level  of  nursing  education  were  identified  as  predictors  of  better
hand  hygiene  practice.  The  importance  of  ensuring  a positive  attitude  toward  hand
hygiene  and  improving  awareness  of  hand  hygiene  is  emphasized,  as  are  educa-

tional  interventions.  Educational  interventions  should  be  implemented  to  reinforce
knowledge  and  instill  a positive  attitude  toward  hand  hygiene.
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Limited.  All  rights  reserved.

∗ Corresponding author at: Tel.: +966506521179.
E-mail addresses: cruzjprn@gmail.com, cruzjpc@su.edu.sa (J.P. C

ttp://dx.doi.org/10.1016/j.jiph.2015.11.010
876-0341/© 2015 King Saud Bin Abdulaziz University for Health Scie
ruz).

nces. Published by Elsevier Limited. All rights reserved.

dx.doi.org/10.1016/j.jiph.2015.11.010
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jiph.2015.11.010&domain=pdf
mailto:cruzjprn@gmail.com
mailto:cruzjpc@su.edu.sa
dx.doi.org/10.1016/j.jiph.2015.11.010


w
t
i
p
M
c
r
w
p
[
r
m
I
d
c
i
I
s
i
p
s
s
a
t
[

w
d
o
c
h
t
t
e
s
L
h
e
h
t
u
l
d
a
t
m
[
c
[
o
t
n

486  

Introduction

Regarded  as  the  simplest  yet  most  cost-effective
intervention  in  reducing  healthcare-associated
infections  (HAIs),  hand  hygiene  is  important  in
any healthcare  concern  around  the  world.  Hand
hygiene is an  essential  component  of  infection
control, which  is  critical  to  ensuring  patients’
safety in  hospitals  [1]. Due  to  the  increasing
incidence rate  of  HAIs  and  the  growing  burden
accompanying  them,  the  increasing  complexity
of illnesses  and  their  complications,  the  soaring
cost of  hospitalization,  and  the  occurrence  of
multiple-resistant  pathogens  causing  new  types  of
infections, the  necessity  for  strict  and  effective
compliance with  hand  hygiene  has  been  empha-
sized [2]. A  wide  array  of  studies  supports  evidence
of the  effectiveness  of  hand  hygiene,  if  accurately
implemented, in  reducing  cross-contamination  and
infection in  a  healthcare  facility  [2—4].  Various
studies have  reported  that  good  compliance  with
hand hygiene  significantly  decreases  the  number  of
Methicillin-resistant  Staphylococcus  aureus  (MRSA)
infections  in  various  units  of  the  hospital,  such
as in  the  adult  Intensive  Care  Unit  (ICU),  Neona-
tal Intensive  Care  Unit,  and  neurosurgery  units
[5,6].

Similar  to  the  rest  of  the  world,  HAIs  in  Saudi
Arabia are  a  great  concern.  In  a  previous  study,
668 of  1382  patients  were  reported  to  contract
HAIs during  the  study  period  in  a  military  hos-
pital [7]. Furthermore,  a  study  conducted  from
2010 to  2011  reported  that  48.3%  of  170  inves-
tigated patients  developed  HAIs.  From  the  total
number  of  HAIs  reported,  32.3%  were  respira-
tory tract  infections,  25.3%  were  urinary  tract
infections, 18.2%  were  blood  infections  and  12.9%
were  surgical  site  infections  [8]. The  literature
on hand  hygiene  strongly  supports  the  evidence
that strict  hand  hygiene  practice  can  significantly
decrease the  incidence  of  HAIs  [9—11].  Another
issue of  concern  relevant  to  Saudi  Arabia  is  the
occurrence  of  the  new  disease  called  Middle  East
Respiratory Syndrome  coronavirus  (MERS-CoV).  The
majority of  laboratory-confirmed  cases  have  been
associated  with  healthcare  settings  through  human-
to-human  transmission  [12]. This  poses  a threat
to the  members  of  a  healthcare  team.  Because
of this,  the  WHO  and  the  CDC  have  issued  rec-
ommendations for  the  prevention  and  control  of
this novel  infection  in  healthcare  settings  that
include  standard,  contact,  and  airborne  precau-

tions [13].

One of  the  key  responsibilities  of  health-
care workers  is to  prevent  cross-contamination

T
t
s

J.P.  Cruz,  M.A.  Bashtawi

ithin  the  healthcare  facility.  Nurses  in  par-
icular have  the  highest  risk  of  transmitting
nfection-causing  microorganisms  within  the  hos-
ital premises  because  of  their  high  visibility.
oreover, nurses  often  come  in  contact  with
ontaminated objects.  Most  nursing  interventions
equire direct  or  close  contact  with  the  patient,
hich can  become  an  avenue  for  the  transfer  of
athogens  if  hand  hygiene  is  not  properly  observed
14,15].  However,  compliance  with  hand  hygiene
emains  a great  challenge  in  healthcare  settings,
ost especially  in  limited-resource  countries  [16].

t has  been  suggested  that  interventions  be  multi-
imensional  to  attain  a  sustainable  improvement  in
ompliance with  hand  hygiene  in  healthcare  sett-
ngs. An  example  is  the  International  Nosocomial
nfection Control  Consortium  (INICC)  Multidimen-
ional Hand  Hygiene  Approach  (IMHHA),  which
ncludes administrative  support,  availability  of  sup-
lies, education  and  training,  reminders,  process
urveillance,  and  performance  feedback.  Previous
tudies  have  reported  significant  improvement  in
dherence to  hand  hygiene  with  the  implemen-
ation of  the  IMHHA  in  ICUs  in  various  countries
17—23].

Nursing students  are  regarded  as  healthcare
orkers in  training.  Because  these  students  have
irect contact  with  patients  during  their  tour
f duty,  they  can  also  be  vehicles  of  cross-
ontamination  within  the  hospital.  Various  studies
ave been  conducted  regarding  hand  hygiene  prac-
ices of  nursing  students.  It  has  been  reported
hat nursing  students  have  a low  level  of  knowl-
dge of  infection  control  and  poor  application  of
uch knowledge  to  their  clinical  practice  [24].
ow knowledge,  understanding,  and  skills  regarding
and hygiene  were  reported  to  have  a  negative
ffect on  the  students’  compliance  with  hand
ygiene practice  [25]. Studies  on  infection  con-
rol, including  predictors  of  hand  hygiene  among
ndergraduate nursing  students,  are  lacking  in  the
iterature [24,25]. Hand  hygiene  practices  also  vary
epending  on  the  individual,  institution,  culture,
nd many  other  factors.  It  has  also  been  suggested
hat further  studies  investigate  the  factors  that
odify hand  washing  among  professional  groups

15]. There  have  been  a limited  number  of  studies
onducted in  Saudi  Arabia  that  focus  on  this  topic
26]. It  is  therefore  difficult  to  draw  a  clear  picture
f hand  hygiene  practices  and  the  factors  that  tend
o influence  compliance  with  hand  hygiene  among
ursing  students  in  the  Kingdom  of  Saudi  Arabia.

his study  was  conducted  to  examine  the  predic-
ors of  hand  hygiene  practice  among  Saudi  nursing
tudents.
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redictors  of  hand  hygiene  practice  among  Saudi  nu

ethods

esign

his  study  employed  a  descriptive,  cross-sectional,
elf-reported  design  in  examining  the  predictors  of
and hygiene  practice  among  the  Saudi  nursing  stu-
ents.

articipants and settings

his  study  was  conducted  in  the  Nursing  Depart-
ent of  the  College  of  Applied  Medical  Sciences  of

 government-run  university  situated  in  the  cen-
ral region  of  Saudi  Arabia.  The  nursing  program
n the  university  is  composed  of  4  academic  years
ith 2  semesters  (levels)  each  year.  A  convenience

ample of  223  nursing  students  was  included  in  the
tudy. Inclusion  criteria  were  set,  which  included
eing (1)  a  Saudi  national,  (2)  male  or  female  nurs-
ng student,  (3)  enrolled  in  the  second  semester  of
cademic year  2014—2015,  (4)  registered  for  levels
—8 (2nd—4th  year  of  the  BSN  program),  and  (5)
nrolled  in  courses  with  clinical  or  Related  Learning
xperiences  (RLE)  laboratory  exposure.

nstruments

his  study  utilized  a  self-administered  question-
aire to  gather  data  from  the  respondents.  The
urvey tool  has  four  parts,  each  measuring  specific
ariables  in  the  study.  Part  one  elicited  informa-
ion on  the  respondents’  characteristics  such  as  (1)
ender, (2)  age,  (3)  academic  level,  (4)  training  or
eminars attended  about  hand  hygiene  in  the  past

 months,  (5)  awareness  of  the  risk  that  they  can
e the  source  of  cross-contamination  in  the  hospi-
al, and  (6)  awareness  of  the  effectiveness  of  hand
ygiene  to  prevent  HAIs.

Knowledge  of  hand  hygiene  was  assessed  using
he WHO  Hand  Hygiene  Knowledge  Questionnaire
or Health-Care  Workers.  Some  modifications  were
ade to  suit  the  respondents  and  the  current  study.
his tool  has  both  multiple  choice  questions  and
yes or  no’  questions.  The  questionnaire  includes
uestions about  possible  routes  of  contamination
n healthcare  facilities,  most  frequent  sources  of
erms that  can  cause  HAIs,  hand  hygiene  actions
hat prevent  transmission  of  germs  to  patients  and
ealthcare  workers,  hand  hygiene  using  soap  and
ater and  by  alcohol-based  hand  rub,  and  actions
hat can  increase  colonization  of  germs  in  the  hands
27].  Correct  responses  were  counted  and  recorded
or  each  respondent.  Computed  scores  higher  than
5% were  considered  good,  scores  between  50%  and
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4%  were  considered  moderate,  and  scores  lower
han 50%  were  interpreted  as  poor.

Attitude toward  hand  hygiene  and  hand  hygiene
ractice were  measured  in  parts  three  and  four,
espectively.  These  tools  have  10  and  six  items,
espectively, that  were  adopted  from  an  earlier
tudy, and  each  item  involves  a 1—5-point  Likert
cale ranging  from  ‘strongly  disagree’  to  ‘strongly
gree’.  The  attitude  scale  assesses  the  attitude
f the  respondents  toward  adherence,  importance,
riorities, and  practices  of  hand  hygiene  of  the
espondents.  The  practice  scale  assesses  the  self-
eported  practices  of  hand  hygiene  in  general.
aximum scores  of  50  and  30  for  attitude  and
ractice, respectively,  can  be  obtained  from  each
cale. Higher  scores  indicate  a  positive  attitude
nd better  practice  of  hand  hygiene  among  nursing
tudents.  Computed  scores  higher  than  75%  were
onsidered  good,  scores  between  50%  and  74%  were
onsidered  moderate,  and  scores  lower  than  50%
ere interpreted  as  poor  [28,29].
For  the  purpose  of  this  study,  the  instrument  was

ranslated  into  Arabic  using  the  forward-backward
ranslation  method.  The  questionnaire  was  pre-
ented to  three  bilingual  (Arabic  and  English)
embers of  the  faculty  of  nursing.  They  were  asked

o translate  the  English  version  into  Arabic.  The  Ara-
ic version  was  then  presented  to  another  three
ilingual nurses  who  translated  it  back  into  English.
fter consensus  was  reached,  the  final  Arabic  ver-
ion was  produced.  The  translated  questionnaire
as subjected  to  validity  and  reliability  testing

n a  sample  of  100  nursing  students.  The  result
emonstrated an  acceptable  validity  and  reliabil-
ty with  a  Cronbach’s  alpha  ranging  from  0.78  to
.84.

thical considerations

he  researchers  sought  approval  and  permission  to
onduct the  study  from  the  Office  of  the  Dean  of  the
ollege of  Applied  Medical  Sciences  of  the  univer-
ity.  Proper  conduct  was  observed  in  the  collection
f data  from  the  female  campus  with  respect  to
audi culture.  A  cover  letter  explaining  the  pur-
ose of  the  study  and  the  expected  participation
f the  respondents  was  attached  to  each  ques-
ionnaire. Additionally,  a  written  informed  consent
orm was  attached  to  each  questionnaire.  The
espondents  were  asked  to  sign  the  informed  con-
ent form  before  they  were  allowed  to  answer  the
uestionnaire  to  signify  their  understanding  and

oluntary  participation.  No  incentive  was  offered
o the  respondents.  For  the  questionnaire,  permis-
ion was  sought  and  was  granted  from  the  original
uthors.
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Data collection

Collection  of  data  was  conducted  during  the  sec-
ond semester  of  the  2014—2015  academic  year.  The
researchers  visited  the  respondents  in  their  respec-
tive classrooms  during  their  scheduled  classes
to administer  the  questionnaire.  The  respondents
were given  15—20  min  to  answer  the  questionnaire.
For the  female  respondents,  the  questionnaires
were administered  by  their  lecturers  following  the
same procedure.

Data analysis

All  data  analyses  were  carried  out  using  the  SPSS
version  21.  Frequency  count,  percentage,  and  mean
values were  used  to  analyze  the  knowledge  of,
attitude toward  and  practice  of  hand  hygiene.  A
stepwise  multiple  linear  regression  analysis  was
employed  to  identify  the  significant  independent
variables that  could  predict  the  practice  of  hand
hygiene  among  the  respondents.  Significance  was
set at  the  0.05  level  (2-tailed).

Results

From  the  223  questionnaires  distributed  to  the

respondents  (112  males  and  111  females),  198  (107
males and  91  females)  were  sufficiently  answered
and retrieved  (88.8%  response  rate).  The  mean  age
of the  respondents  was  21.77  ±  1.26  years,  and
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Table  1  Characteristics  of  respondents  (N  =  198).

Characteristics  

Age  

Gender  

Academic  level  

Training/Seminars  in  hand  hygiene  in  the
last  6  months

Aware  that  they  can  possibly  cause
cross-contamination  in  the  hospital

Aware  of  the  effectiveness  of  hand  hygiene
in  preventing  HAIs
J.P.  Cruz,  M.A.  Bashtawi

he  majority  of  respondents  were  male  (54.0%).
egarding levels,  10.1%  were  registered  in  level  3,
3.1% in  levels  4  and  5,  19.2%  in  level  6,  29.8%  in
evel 7,  and  14.7%  in  level  8  during  the  course  of  the
tudy. The  majority  of  the  respondents  (60.6%)  had
ttended trainings  or  a seminar  on  hand  hygiene  in
he last  6  months.  Furthermore,  more  than  half  of
he respondents  (67.2%)  answered  ‘yes’  when  asked
f they  were  aware  that  they  could  possibly  cause
ross-contamination  in  the  hospital.  The  major-
ty of  the  respondents  (57.1%)  agreed  that  hand
ygiene  is  effective  in  preventing  HAIs  (Table  1).

and hygiene knowledge, attitude, and
ractice

able  2  indicates  the  self-reported  knowledge,  atti-
ude toward  and  practice  of  hand  hygiene  of  the
espondents.  Using  the  WHO  Hand  Hygiene  Knowl-
dge Questionnaire  for  Health-Care  Workers,  the
nowledge  of  the  nursing  students  was  evaluated
s moderate  (mean  13.20  ± 2.80;  range  6—23  out
f the  total  score  of  25).  Most  of  the  respon-
ents (58.6%)  demonstrated  moderate  knowledge,
nd very  few  respondents  (5.1%)  showed  good
nowledge of  hand  hygiene.  Furthermore,  more
han half  of  the  respondents  showed  a  moderate

ttitude (52.1%),  while  very  few  of  the  respon-
ents reported  a  poor  attitude  (13.1%)  toward  hand
ygiene. Regarding  the  practice  of  hand  hygiene,
8.7% of  the  respondents  reported  moderate

Mean  SD

21.77  1.26
n  %

Males  107  54.0
Females  91  46.0
Level  3  20  10.1
Level  4  26  13.1
Level  5  26  13.1
Level  6  38  19.2
Level  7  59  29.8
Level  8  29  14.7
Yes 120  60.6

No  78  39.4
Yes  133  67.2

No  65  32.8
Yes 113  57.1

No  85  42.9
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Table  2  Knowledge,  attitude  and  practice  of  hand  hygiene  among  (N  =  198).

Study  variables  n  %  Range  Mean  ±  SD

Knowledge  on
hand  hygiene

Good  10  5.1
6—23 13.20  ±  2.80Moderate  116  58.6

Poor 72  36.3

Attitude
toward  hand
hygiene

Good  69  34.8
12—50 34.38  ±  7.79Moderate  103  52.1

Poor  26  13.1

Practice  of
hand  hygiene

Good  59  29.8
10—30 20.37  ±  4.19Moderate  136  68.7

Poor 3  1.5
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ractice,  29.8%  reported  good  practice,  and  only
.5% had  poor  practice.

redictors of hand hygiene practice

 stepwise  multiple  regression  analysis  was
mployed to  identify  the  predictors  of  hand  hygiene
ractice  by  the  Saudi  nursing  students.  The  respon-
ents’  characteristics  as  well  as  their  knowledge
nd attitude  toward  hand  hygiene  were  analyzed  to
etermine the  factors  that  predicted  their  practice
f hand  hygiene.  Of  the  eight  factors,  five  were
ncluded in  the  prediction  model  that  reached  five
teps with  none  of  the  variables  being  removed.  The
odel was  statistically  significant  (F(5,  192)  =  8.68,

 <  0.001).  It  accounted  for  50.5%  of  the  variance  of
he practice  of  hand  hygiene,  R2 =  0.517,  Adjusted
2 =  0.505.  As  reflected  in  Table  3, academic  level,
ttendance  at  a  training  or  seminar  in  the  last  6

onths,  awareness  of  the  effectiveness  of  hand

ygiene  in  preventing  HAIs,  attitude  toward  hand
ygiene,  and  gender  were  identified  as  predictors
f hand  hygiene  practice  among  the  respondents.

p
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Table  3  Predictors  of  the  practice  of  hand  hygiene  among

Model  b  SE-b  

Academic  level  −0.555  0.175  

Training/Seminars  in  hand
hygiene  in  the  last  6  months

1.836  0.527  

Aware  of  the  effectiveness  of
hand  hygiene  in  preventing
HAIs

1.838  0.503  

Attitude  toward  hand  hygiene  0.151  0.036  

Gender  −1.903  0.469  

Note: Practice of hand hygiene was the dependent variable; b is th
sr2 is the squared semi-partial correlation.
R2 = 0.517; adjusted R2 = 0.505.

* p < 0.05.
he  hand  hygiene  practices  of  Saudi  nursing  stu-
ents were  primarily  influenced  by  having  a  good
ttitude  toward  hand  hygiene,  followed  by  being
ale,  being  aware  that  hand  hygiene  is  an  effec-

ive intervention  in  preventing  HAIs,  and,  to  a
esser extent,  attendance  at  hand  hygiene  train-
ngs and  seminars  and  being  in  the  lower  academic
evel of  nursing  education.  Having  a  positive  atti-
ude toward  hand  hygiene  resulted  in  the  largest
eta weight  (ˇ  = 0.281,  p <  0.001),  demonstrating
he largest  contribution  to  the  regression  equa-
ion while  controlling  all  of the  other  predictor
ariables as  constants.  Gender  received  the  sec-
nd largest  contribution  (ˇ  = −0.227,  p  <  0.001),
ollowed by  awareness  of  the  effectiveness  of  hand
ygiene (ˇ  =  0.218,  p  <  0.001)  and  attendance  at
and hygiene  trainings  and  seminars  (ˇ  = 0.215,

 <  0.05);  academic  level  exhibited  the  lowest
ontribution to  the  regression  model  (ˇ  =  −0.208,
 <  0.05).  With  the  sizeable  correlation  among
he predictors  of  hand  hygiene  practices,  the
nique variance  of  each  of  the  predictors  identi-
ed (as  demonstrated  by  the  squared  semi-partial

 Saudi  nursing  students  (N  =  198).

Beta  sr2 t  p-value

−0.208  0.025  −3.167  0.002*

0.215  0.031  3.481  0.001*

0.218  0.033  3.656  <0.001*

0.281  0.045  4.228  <0.001*

−0.227  0.041  −4.055  <0.001*

e unstandardized coefficients; SE-b is the standard error; and
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correlations)  was  relatively  low.  Attitude  toward
hand hygiene  and  gender  uniquely  accounted  for
4.5% and  4.1%  of  the  variance  of  hand  hygiene
practice, respectively.  Moreover,  awareness  of  the
effectiveness  of  hand  hygiene,  attendance  at  hand
hygiene  trainings  or  seminars  and  the  academic
level uniquely  accounted  for  3.3%,  3.1%  and  2.5%
of the  variance  of  the  practice  of  hand  hygiene,
respectively.

Discussion

This  study  investigated  the  knowledge,  attitude,
and practice  of  hand  hygiene  in  a  sample  of  nurs-
ing students  at  a  Saudi  university.  Predictors  of  the
practice of  hand  hygiene  were  identified  based  on
the self-reported  responses  of  the  participants.

As reported,  60.6%  of  the  respondents  had
attended hand  hygiene  trainings  or  seminars  in
the past  6 months.  Although  this  is  a  majority  of
the respondents,  we  cannot  neglect  the  fact  that
approximately  39.4%  of  the  respondents  did  not
receive  any  training  or  educational  intervention
about hand  hygiene  in  the  last  6 months.  Addi-
tionally, approximately  32.8%  of  the  respondents
were unaware  that  cross-contamination  in  hospi-
tals can  be  caused  by  healthcare  workers,  including
themselves, and  42.9%  were  unaware  of  the  effec-
tiveness  of  hand  hygiene  in  preventing  HAIs.  These
are significant  numbers  and  should  not  be  ignored.
Further analyses  revealed  that  awareness  of  the
effectiveness  of  hand  hygiene  in  preventing  HAIs
and attendance  at  trainings  or  seminars  were  iden-
tified as  predictors  for  the  practice  of  hand  hygiene.
This implies  that  being  aware  of  the  preventive
role of  hand  hygiene  and  attending  hand  hygiene
educational interventions  may  have  influenced  the
practice of  hand  hygiene  among  the  respondents.
The significance  of  educational  interventions  in
improving  the  practice  of  hand  hygiene  has  been
well documented  [30,31].  Educational  interven-
tions regarding  hand  hygiene,  such  as  educational
campaigns, reminders,  and  in-service  training,  can
significantly  enhance  the  practice  of  hand  hygiene
[32]. These  educational  interventions  may  increase
the awareness  of  hand  hygiene  and  thus  improve
its practice.  Nursing  education  plays  a signifi-
cant role  in  improving  the  awareness  of  nursing
students about  the  role  of  hand  hygiene  in  pre-
venting the  incidence  of  HAIs.  However,  a  previous
study conducted  to  examine  the  effectiveness  of

basic nursing  education  on  hand  hygiene  revealed
a significant  deficit  in  the  quality  of  information
provided. This  deficit  was  shown  to  be  directly  cor-
related  with  low  levels  of  hand  hygiene  knowledge

t
l
w
p

J.P.  Cruz,  M.A.  Bashtawi

nd  poor  compliance  to  hand  hygiene  practice  dur-
ng the  clinical  training  of  nursing  students  [25].

Moderate knowledge  regarding  hand  hygiene  was
lso reported  in  this  study.  This  result  is  simi-
ar to  previous  studies  that  reported  a  moderate
evel of  knowledge  about  hand  hygiene  by  nursing
tudents  [29,33]. Increased  knowledge  about  hand
ygiene was  reported  to  have  a  positive  correlation
ith a decreased  risk  of  cross-contamination  among
ealthcare  workers  [34]; however,  in  this  study,
nowledge  was  not  identified  as  a significant  predic-
or of  hand  hygiene  practice.  Earlier  studies  have
oted that  an  increased  level  of  knowledge  of  hand
ygiene  does  not  necessarily  result  in  improvement
n hand  hygiene  practice  [35,36].  This  could  sug-
est that  continuous  reinforcement  programs  in  the
linical setting  should  be  initiated  to support  knowl-
dge acquired  in  the  classroom  [37].  Nonetheless,
aving adequate  knowledge  about  hand  hygiene
oupled with  continuous  training  and  seminars
ould have  a positive  impact  on  the  practice  of  hand
ygiene.

In this  study,  the  majority  of  the  nursing  stu-
ents reported  a  moderate  attitude  toward  hand
ygiene,  and  approximately  34.8%  reported  a  good
ttitude, which  is  consistent  with  other  studies
38,39].  This  can  be  attributed  to  the  respondents’
ositive perception  of  hand  hygiene,  as  interpreted
y the  positive  responses  regarding  their  awareness
f the  importance  of  hand  hygiene  in  HAI  pre-
ention, and  their  belief  that  cross-contamination
ould be  caused  by  healthcare  workers.  This  could
e supported  by  different  behavioral  theories,
hich explain  that  good  perception  of  some  action
an result  in  a  more  positive  display  of  attitude
40]. Furthermore,  a  positive  attitude  was  iden-
ified as  the  strongest  predictor  of  the  practice
f hand  hygiene,  accounting  for  4.5%  of  the  vari-
nce. Having  a good  attitude  toward  hand  hygiene
ay increase  the  hand  hygiene  practice  of  nursing

tudents.  Similar  findings  were  reported  by  previ-
us studies  [33,41].  Nursing  students  practice  hand
ygiene more  effectively  when  they  have  positive
eliefs about  the  benefits  of  hand  hygiene  and
nderstand the  risks  of  poor  compliance  with  this
ractice [33].

Finally,  this  study  also  reported  that  gender
nd academic  level  were  significant  predictors  of
he practice  of  hand  hygiene  among  Saudi  nursing
tudents.  According  to  the  findings,  both  gender
nd academic  levels  were  negatively  related  to
he practice  of  hand  hygiene.  This  finding  suggests

hat being  male  and  being  in  the  early  academic
evels of  nursing  education  can  be  associated
ith better  practice  of  hand  hygiene.  Conversely,
revious studies  reported  better  adherence  to
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redictors  of  hand  hygiene  practice  among  Saudi  nu

and  hygiene  by  females  [42,43]. However,  other
revious  studies  examining  the  gender  differences
n hand  hygiene  among  Saudi  nursing  and  medical
tudents reported  that  male  students  have  signif-
cantly  better  hand  hygiene  practice  compared  to
emale students  [15,44]. The  results  supporting
‘being male’’  may  be  due  to  the  influence  of
ulture on  gender  differences  in  the  Kingdom,
here males  are  socially  dominant  compared  to

emales  [15].  Consequently,  males  in  the  Kingdom
re expected  to  display  a  positive  image  with  every
ction.  Gender  role  differences  are  distinct  within
audi Arabia.  As  reported  in  a  previous  study,  male
audis have  a  considerably  more  stable  and  clearer
ersonal  identity  compared  to  females.  They  have
igher confidence  in  accomplishing  tasks  and  worry
ess about  their  behavior  and  style  of  doing  things.
n the  other  hand,  female  Saudis  have  lower  self-
onfidence  and  are  more  emotionally  vulnerable
han males  [45].  These  may  explain  the  better
and hygiene  practice  reported  by  male  Saudis.
owever, this  influence  of  gender  on  hand  hygiene
eeds to  be  validated  in  future  studies.  Hand
ygiene is  an  important  component  of  infection
ontrol and  is  aligned  with  academic  level;  the
opic is  a  part  of  the  Fundamentals  of  Nursing
ourse taught  in  the  earlier  years  of  the  nursing
rogram. It  is  covered  in  classroom  lectures  and
s reinforced  in  the  nursing  laboratories  through
ontinuous demonstration.  In  addition,  students  in
he lower  years  are  more  exposed  to  trainings  and
eminars  about  infection  control  in  the  hospital.
his can  be  related  to  the  higher  level  of  practice
f nursing  students  in  the  lower  academic  levels  of
he nursing  program.  Furthermore,  most  courses
ffered in  the  latter  years  of  nursing  programs
nclude clinical  exposure.  Training  in  the  clinical
etting was  shown  to  have  a  contextual  influence
hat weakens  the  students’  performance  [46].
oreover,  the  clinical  set-up  represents  a very
omplex and  dynamic  environment,  which  can
ave a  significant  effect  on  students’  learning  and
kills, including  hand  hygiene  practice  [47].

This study  has  some  limitations.  One  of  the
imitations is  using  self-reports  to  gather  data  on
he practice  of  hand  hygiene  among  the  respon-
ents. Although  self-reporting  is  the  easiest  way
o collect  data,  bias  can  be  introduced  as  respon-
ents may  report  better  practice  than  their  actual
ractice.  Furthermore,  this  study  was  conducted
sing a  convenience  sampling  technique  and  with

 small  sample  size.  This  limits  the  generalizability

f the  results.  Careful  interpretation  and  use  of  the
ndings are  recommended  as  a  result  of  this  limi-
ation.  Further,  the  study  was  conducted  in  a  single
ursing  department  of  a  Saudi  university.  Future
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esearch  should  explore  a broader  setting  to  obtain
 clearer  picture  about  hand  hygiene  practice  in
audi Arabia.  Nevertheless,  this  study  has  substan-
ially contributed  to  the  limited  literature  on  this
opic in  the  Kingdom.  The  results  were  validated
y other  similar  studies  elsewhere,  and  these  new
ndings  regarding  the  perception  of  Saudi  nurs-

ng students  about  hand  hygiene  can  reinforce  the
xisting knowledge  on  this  topic.

onclusion

his  study  was  conducted  to  identify  factors  that
an predict  the  practice  of  hand  hygiene  among
audi nursing  students.  Five  factors  were  deter-
ined  that  can  significantly  predict  the  practice

f hand  hygiene,  which  include  positive  attitude
oward hand  hygiene,  being  male,  being  aware
f the  effectiveness  of  hand  hygiene  in  preven-
ing HAIs,  attendance  at  hand  hygiene  trainings
r seminars,  and  academic  level.  The  importance
f ensuring  a positive  attitude  of nursing  students
oward hand  hygiene,  improving  awareness  of hand
ygiene, and  educational  interventions  are  under-
cored.  Educational  interventions  such  as  trainings
nd seminars  on  hand  hygiene  should  be  imple-
ented to  reinforce  knowledge  and  instill  a positive

ttitude  toward  hand  hygiene.  Reinforcement  and
upport  of  nursing  students  by  clinical  instructors
nd staff  nurses  are  likewise  encouraged  to  pro-
ote better  practice  of  hand  hygiene  in  the  latter

ears of  the  nursing  program.  Gender-specific  edu-
ational interventions  should  also  be  planned  and
mplemented  to  meet  the  gender-specific  needs  of
he students  regarding  hand  hygiene.

unding

o  funding  sources.
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