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IGHLIGHTS
Healthcare  workers  should  be  well  versed  in  identifying  tracheostomy  management,  its  complications  and  responding  accordingly.
Doctors  and  nurses  (131  =  52%)  possessed  good  knowledge  about  various  aspects  of  tracheostomy  care  and  management.
The  poorest  scores  were  regarding  cuff  pressure  (38.9%),  suction  pressure  (39.4%)  and  first  response  in  tube  blockade  (31.1%).
Higher  scores  were  found  in  age  group  26  to  30  years  (54.2%)  and  those  having  1-3  years  of  clinical  experience  (41.2%).
No  statistically  significant  assoiation  of  knowledge  regarding  tracheostomy  care  was  apparent  with  age,  gender  or  years  of  practice.
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Abstract
Introduction:  Tracheostomy  is  commonly  performed  surgical  procedure  in  ENT  practice.  Postop-
erative care  is  the  most  important  aspect  for  achieving  good  patient  outcomes.  Unavailability  of
standard  guidelines  on  tracheostomy  management  and  inadequate  training  can  make  this  basic
practice complex.  The  nursing  staff  and  doctors  play  a  very  important  role  in  bedside  manage-
ment, both  in  the  ward  and  in  the  intensive  care  unit  (ICU)  setup.  Therefore,  it  is  crucial  that
all healthcare  providers  directly  involved  in  providing  postoperative  care  to  such  patients  can
of  this  study  is  to  assess  the  knowledge  regarding  identification  and
my-related  emergencies  and  early  complications  among  healthcare
ve  practice  and  further  standardization.
do this  efficiently.
Objectives:  The  objective  

management  of  tracheosto
professionals  so  as  to  impro
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Methods:  Cross-sectional  observational  study  included  two  hundred  and  fifty-four  doctors  and
nurses from  four  large  tertiary  care  hospitals.  The  questions  used  were  simple  and  straight-
forward regarding  tracheostomy  suctioning,  cuff  care,  cuff  management,  tube  blockage,  and
feeding management  in  patients  with  tracheostomy.
Results:  Based  on  evidence  from  our  study,  knowledge  level  regarding  tracheostomy  care  ranges
from 48%  to  52%  with  knowledge  scores  above  50%  being  considered  satisfactory.  Significant  gaps
in knowledge  exist  in  various  aspects  of  tracheostomy  care  and  management  among  healthcare
professionals.
Conclusion:  Our  findings  demonstrated  an  adequate  knowledge  level  among  health  care  profes-
sionals ranging  from  48%  to  52%  with  knowledge  scores  above  50%  being  considered  satisfactory
and revealed  that  gaps  in  knowledge  still  exist  in  various  aspects  of  tracheostomy  care  and
management.
© 2021  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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racheostomy  is  a  surgical  procedure  that  involves  making
n  incision  in  the  anterior  wall  of  cervical  trachea  and  the
verlying  skin  and  soft  tissues  to  relieve  restricted  airways.
t  is  a  procedure  which  is  commonly  performed  during  ENT
urgical  practice  and  one  of  the  oldest  described  surgical
rocedures  in  literature.1

Its  purpose  is  to  provide  an  airway,  in  certain  cases  of
bstruction,  for  prolonged  mechanical  ventilation  in  crit-
cally  ill  patients,  to  provide  broncho-pulmonary  toilet,
irway  protection  or  maintenance  and  to  decrease  the  dead
pace  of  airway.2 Tracheostomy  is  done  as  either  an  emer-
ency  or  elective  procedure.  Regardless,  it  is  crucial  that
ll  healthcare  providers  directly  involved  in  providing  post-
perative  care  to  such  patients  can  carry  it  out  efficiently.
oreover,  they  should  also  be  well  aware  of  any  poten-

ial  risks,  complications  and  their  management  particularly
n  immediate  life-threatening  situations.  The  complications
an  be  either  early  or  late.  The  early  complications  include
emorrhage,  tube  dislodgement,  pneumothorax,  and  wound
nfection,  while,  while  late  complications  include  tracheal
tenosis,  tracheo-esophageal  fistula  and  laryngeal  stenosis.3

The  UK  National  Confidential  Enquiry  into  Patient  Out-
omes  and  Death  shows  that  there  is  significant  morbidity
nd  mortality  in  tracheostomy  patients  due  to  preventable
omplications.  The  National  Confidential  Enquiry  into
atient  Outcome  and  Death  (NCEPOD)  reported  that  24%
f  patients  in  ICU  and  31%  of  ward  patients  experienced
racheostomy-related  complications.4 Annual  audit  con-
ucted  at  a  tertiary  care  hospital  in  Peshawar  showed  that
arly  complications  were  37.5%  while  late  complications
ere  ample  7.5%.3

The  hospital  staff  and  doctors  play  a  significant  role
n  postoperative  care  and  management  of  acute  and  life-
hreatening  complications  in  such  patients,  both  in  the  ward
nd  in  the  intensive  care  unit  (ICU).
Unfortunately,  the  unavailability  of  standard  guidelines
n  tracheostomy  management  and  inadequate  staff  train-
ng  can  make  this  basic  practice  much  more  complex  and
earful.  Therefore,  this  study  aims  to  assess  the  knowl-
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dge  regarding  tracheostomy  care  among  hospital  nursing
taff  and  doctors  to  propose  institution-based  guidelines  to
mprove  practice  and  further  standardization.  This  study  will
lso  help  the  medicine  and  nursing  domains  appropriately
esign  their  residency  curriculums  and  ensure  adequate
elivery  of  skill  at  all  levels.

ethods

 cross-sectional  descriptive  questionnaire-based  study  was
esigned  to  assess  knowledge  levels  in  healthcare  providers
egarding  bedside  tracheostomy  care  and  management  of
arly  complications.  Doctors  and  nurses  working  in  selected
overnment  and  private  tertiary  care  hospitals  in  Karachi,
ncluding  Dow  University  Hospital  (113,  44.8%  participants),
innah  Post  Graduate  Medical  University  (25,  9.9%  parti-
ipants),  Aga  Khan  Hospital  (73,  29.0%  participants),  and
iaquat  National  Medical  College  (41,  16.3%  participants),
ere  included  in  this  study.  The  calculated  sample  size  is
46  participants  using  open  EPI  online  software  for  sam-
le  size  calculation  by  taking  proportion  of  knowledge  to
e-establishing  the  airway  in  SpR/Reg  group  was  20%.5 The
argin  of  error  was  5%,  Confidence  interval  is  95%.
The  questionnaire  prepared  was  designed  after  a  thor-

ugh  study  and  review  of  relevant  literature.  The  questions
sed  were  simple  and  straightforward  regarding  tra-
heostomy  suctioning,  cuff  management,  tube  blockage,
nd  feeding  management  in  patients  with  tracheostomy.

The  inclusion  criteria  required  the  subjects  to  be  of
ither  gender  or  age.  Nurses  selected  were  required  to  have

 graduate  degree  or  diploma  in  nursing  sciences  and  work-
ng  at  either  medicine  &  allied  ward,  surgery  and  allied
ards,  ER,  or  medical  and  surgical  intensive  care  units.  In
ontrast,  the  doctors  selected  for  the  study  were  required
o  be  MBBS  degree-holding  medical  officers,  interns,  resi-
ents,  registrars,  or  senior  registrars  working  in  the  units,
s  mentioned  above.  Ancillary  doctors  and  nurses  and  those

ith  less  than  6  months  of  clinical  experience  were  excluded

rom  the  study.
After  obtaining  approval  for  the  project  from  the  Institu-

ional  Review  Board  (IRB-1388/DUHS/Approval/2019/),  400
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Table  1  Socio-demographic  profiles  of  doctors  and  nurses
(n =  254).

Characteristics  n  %

Age
18---25  78  31.0
26---30 122  48.4
31---35 33  13.1
>36 19  7.5
Gender
Male 145  57.5
Female  107  42.5
Qualification
BSN 81  32.1
RN 76  30.2
MBBS 95  37.7
Year in  practice
<1  47  18.7
1---3 103  40.9
4---6 67  26.6
>7 35  13.9

n, Number of people; %, percentage; BSN, Bachelors Of Science
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in Nursing; RN, Registered Nurse; MBBS, Bachelor of Medicine,
Bachelor Of Surgery.

uestionnaires  were  distributed  to  selected  hospitals.  An
nformed  and  written  consent  was  obtained  from  each  study
articipant.  Two  hundred  fifty-four  filled  questionnaires
ere  received.  Hence,  the  study  sample  comprised  of  254
octors  and  staff  nurses.  The  required  sample  was  selected
sing  a  non-probability  convenient  sampling  technique  over
ix  months,  from  November  2019  to  April  2020.

Data  was  compiled  and  analyzed  in  the  Statistical  Pack-
ge  of  Social  Sciences  (SPSS)  version  20.

The  descriptive  analysis  was  calculated  for  quantitative
ariables,  including  age  and  years  in  practice.

The  frequency  and  percentages  were  calculated  for
ualitative  variables,  that  is,  qualification,  gender,  and
nowledge.  For  the  mean  knowledge  score, descriptive  and
nferential  statistical  methods  (independent  sample  two-
ail  t-test)  were  used.

esults

ut  of  the  254  filled  proformas  received,  145  (57.5%)  were
ales  and  107  females  (42.5%).  The  socio  demo-graphic
istribution  of  study  population  by  age,  gender,  institutes,
ualification,  and  years  in  practice  are  displayed  in  Table  1.

The  knowledge  scores  were  categorized  as  being  good  if
he  study  participants  managed  to  answer  more  than  50%  of
he  questions  correctly,  whereas  scores  up  to  50%  or  below
ere  considered  as  being  poor.  Our  data  showed  that  most
octors  and  nurses  (131  =  52%)  possessed  good  knowledge
bout  various  aspects  of  tracheostomy  care  and  manage-
ent  with  a  mean  ±  SD  of  12.51  ±  2.77.
Our  study  further  revealed  that  the  areas  where  doctors
nd  nurses  had  the  poorest  knowledge  regarding  bedside
racheostomy  care  were  adequate  cuff  pressure  (38.9%),
dequate  suction  pressure  (39.4%),  first  response  in  case  of
ube  blockade  (31.1%),  minimum  adequate  time  for  removal
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f  stay  sutures  (34.8%)  and  the  earliest  sign  of  stomal  infec-
ions  (31.5%).  The  majority  of  the  health  care  providers
86.2%)  knew  that  a  tracheostomized  patient  was  to  be  neb-
lized  with  a  tracheal  mask.  Table  2  shows  doctors’  and
urses’  knowledge  regarding  the  critical  steps  of  bedside
racheostomy  care  and  the  percentage  of  correct  responses.

Our  study  also  showed  that  male  participants  (58%),  doc-
ors  (42%),  and  age  group  ranging  from  26  to  30  years  (54.2%)
ad  significantly  higher  knowledge  scores.  The  majority  of
he  participants  with  good  scores  have  1---3  years  of  clinical
xperience  (41.2%),  as  displayed  in  Table  3.  However,  we  did
ot  find  any  statistically  significant  association  of  knowledge
egarding  tracheostomy  care  with  age,  gender,  qualification,
nd  years  of  doctors’  and  nurses’  practice.

Our  findings  also  revealed  that  the  majority  of  our  study
articipants  agreed  that  professionally  developed  guidelines
nd  Educational  programs/CME/Workshops  would  serve  to
mprove  knowledge  and  practice  regarding  tracheostomy
are.

iscussion

racheostomy  is  regarded  as  an  important  lifesaving  proce-
ure  in  many  conditions  and  has  become  a  well-established
rocedure  with  more  specific  indications.6 Over  the  last
00  years,  with  further  refinements  in  technique  and  equip-
ent,  the  rates  of  morbidity  and  mortality  associated  with

racheotomy  have  continued  to  decline7 and  the  indica-
ions  for  the  procedure  have  evolved  with  our  ability  to
eep  critically  ill  patients  alive,  such  that  almost  two  thirds
f  tracheotomies  are  now  performed  on  intubated  inten-
ive  care  unit  (ICU)  patients.8 There  are  two  approaches  to
racheostomy:  open  surgical  tracheotomy  (ST)  and  percuta-
eous  dilatational  tracheostomy  (PT).  ST  has  traditionally
een  undertaken  by  Ear,  Nose,  and  Throat  (ENT)  (Otorhino-
aryngology)  surgeons.  With  the  increasing  use  of  PT,  a  wider
ange  of  healthcare  providers  are  now  directly  involved  in
he  care  of  patients  with  a tracheostomy  and  need  to  be
amiliar  not  only  with  tracheostomy  care,  but  also  with  the
echniques  of  decannulation  and  management  of  acute  and
ife-threatening  complications.5 Therefore,  in  this  study,  we
ave  attempted  to  assess  the  knowledge  of  tracheostomy
are  and  management  of  specific  tracheostomy  related
mergencies  and  early  complications  among  hospital  nursing
taff  and  doctors  to  identify  gaps  in  knowledge.  This  study
ill  also  serve  as  a  useful  reference  article  when  design-

ng  medical  and  nursing  residency  curriculums.  It  will  also
e  useful  in  proposing  institution-based  guidelines  regarding
racheostomy  care  and  management.

Tracheal  suctioning  is  an  essential  aspect  of  effective  air-
ay  management.  However,  this  has  many  associated  risks
nd  complications,  ranging  from  trauma  and  hypoxemia  to,
n  extreme  cases,  cardiac  arrest  and  death.9 In  a  study
onducted  by  Varshney  et  al.10 315  nurses  were  evaluated
bout  their  tracheal  suctioning  practices,  and  subsequently
ompleted  a  knowledge  based  questionnaire.  The  findings
emonstrated  a  poor  level  of  knowledge  among  the  majority

f  subjects.  Similar  findings  were  found  in  a  study  conducted
y  Day  et  al.,9 as  many  nurses  failed  to  demonstrate  an
cceptable  level  of  competence  for  knowledge  and  prac-
ice.  We  saw  similar  findings  in  our  study,  where  only  39.4%
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Table  2  Knowledge  of  doctors  and  nurses  about  critical  steps  of  bedside  tracheostomy  care  (n  =  254).

Subjects  were  aware  about  the  F  (%)

Ideal  time  for  giving  tracheostomy  care.  115  (45.3%)
Purpose of  interval  cuff  deflation  156  (61.4%)
Adequate cuff  pressure.  98  (38.6%)
Purpose of  saline  instillation  before  suctioning.  155  (61%)
Adequate suction  pressure.  100  (39.4%)
Adequate suctioning  time. 132  (52%)
Method to  provide  humidification  when  no  special  equipment  available. 125  (49.2%)
Nebulization  with  tracheal  mask 219  (86.2%)
Checking fenestration  of  tube. 150  (59.1%)
When to  remove  fenestrated  cannula.  115  (45.3%)
Assessment  of  tube  patency.  141  (55.5%)
First response  in  case  of  tube  blockade.  79  (31.1%)
Most feared  complication  in  first  48  h.  146  (57.5%)
Minimum adequate  time  for  removal  of  stay  sutures 88  (34.6%)
Prevention of  tube  dislodgement  in  mechanically  ventilated  patients. 132  (52%)
Continuation  of  per  oral  feeding  in  tracheostomized  patient  unless  contraindicated. 149  (58.7%)
First response  in  suspected  trachea-esophageal  fistula. 192  (75.6%)
Earliest sign  of  stomal  infection.  80  (31.5%)

F, number of individuals who responded correctly; %, percentage.

Table  3  Association  of  knowledge  scores  with  socio-demographic  characteristics  of  doctors  and  nurses  (n  =  254).

Knowledge  of  tracheostomy  Poor  Good  p-Value

Statistics  n  %  n  %

Age  0.178
18---25 44  36.4%  34  26.0%
26---30 51  42.1%  71  54.2%
31---35 15  12.4%  18  13.7%
>36 11  9.1%  8  6.1%
Gender 0.874
Male 69  57.0%  76  58.0%
Female 52  43.0%  55  42.0%
Qualification  0.333
BSN 41  33.9%  40  30.5%
RN 40  33.1%  36  27.5%
MBBS 40  33.1%  55  42.0%
Year in  practice  0.897
<1 23  19.0%  24  18.3%
1---3 49  40.5%  54  41.2%
4---6 34  28.1%  33  25.2%
>7 15  12.4%  20  15.3%

 Nurs
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n, Number of people; %, percentage; BSN, Bachelors Of Science in
Of Surgery.

f  our  study  participants  knew  about  adequate  suction  pres-
ures,  and  only  52%  correctly  answered  about  the  adequate
racheal  suction  time.

A  difference  of  opinion  is  found  among  health  care  pro-
essionals  and  in  the  literature  concerning  instillation  of
ormal  saline  before  suctioning.  Liquefying  secretions  are
hought  necessary  in  such  patients  to  ensure  easy  and  rapid

emoval  through  suctioning.  Instilling  a  few  cc  of  sterile  0.9%
aline  is  a  common  clinical  practice,  though  a  meta-analysis
onducted  by  Wang  et  al.  revealed  that  NS  instillation  does

e
p
t

25
ing; RN, Registered Nurse; MBBS, Bachelor of Medicine, Bachelor

ot  provide  clinical  benefits  in  heart  rate,  blood  pressure,
nd  pH  in  patients  undergoing  endotracheal  intubation  or
racheostomy,  and  it  can  even  lead  to  decreased  oxygen
aturation  5  min  after  suctioning.  According  to  this  review,
vidence  so  far  suggests  that  NS  instillation  should  not  be
sed  in  clinical  practice.11 While  a  survey  of  suctioning  tech-
iques  and  Airway  Management  Practices  conducted  by  Sole

t  al.12 which  included  1665  nurses  and  respiratory  thera-
ists  from  27  different  areas  in  the  United  States,  reported
hat  74%  centers  had  a  protocol  which  recommend  instilla-

4



laryn

t
w
t

t
s
n
d
l
c
s
w
h

i
c
t
m
l
b
i
t
c
a
o
F
a
r
t
i
g
o
p
r
o
t
o
w

c
c
p
t
e
r
t
a
s
i
n
p
I
p
w
a
t
f
o
m
t

a

b
p
i
o
c
S
i
h
m
o
w
l
i
a
i
c
l
s
3
r
i

C

O
a
w
t
a

L

O
F
t
w
d
t
m
r
a
t
g
m
p

I

B
c

w
o
p
m

Brazilian  Journal  of  Otorhino

ion  of  isotonic  sodium  chloride  solution  for  thick  secretions
hile  suctioning,  61%  of  our  study  participants  also  agreed

o  its  usefulness.
Negative  pressure  is  applied  to  draw  out  tracheal  secre-

ions.  The  amount  of  negative  pressure  applied  while
uctioning  is  of  great  importance  as  less  pressure  might
ot  be  effective  and  excessive  pressures  can  cause  mucosal
amage,  trauma  and  pulmonary  atelectasis.13 Most  of  the
iterature  recommends  that  the  pressure  range  during  tra-
heal  suctioning  should  be  from  70  to  150  mmHg.9,14 Our
tudy  showed  that  only  38.6%  of  health  care  professionals
ere  aware  of  the  adequate  range  cuff  pressures,  hence
ighlighting  the  lack  of  basic  concepts  of  tracheostomy  care.

It  is  important  that  all  healthcare  workers  directly
nvolved  in  the  postoperative  care  of  tracheostomy  patients
an  provide  proper  tracheostomy  care,  are  aware  of
he  potential  tracheostomy-related  complications,  and  can
anage  these  complications,  particularly  in  an  immediate

ife-threatening  situation.5 According  to  a  study  conducted
y  Onakoya  et  al.15 the  complications  of  tracheostomy  fall
nto  three  groups:  (1)  infection:  pneumonia  or  other  infec-
ion;  (2)  tube  blockage  or  displacement;  (3)  assorted.  In
ases  of  tracheostomy  tube  bloackage,  continued  attempts
t  ‘rescue’  ventilation  will  not  be  effective  as  the  airway  is
bstructed  and  the  tracheostomy  tube  should  be  removed.16

ollowing  tracheostomy  tube  removal,  reassessment  at  both
irways  (mouth  and  trachea)  is  required,  ensuring  oxygen  is
eapplied  to  face  and  stoma.17---19 These  actions  may  resolve
he  airway  problem  and  if  the  patient  is  breathing  and
mproving,  ABCDE  assessment  continues.  Definitive  mana-
ement  of  the  airway  (re-insertion  of  a  tracheostomy  or
ral  tube)  is  not  necessarily  required  immediately  if  the
atient  is  not  hypoxic.16 When  asked  about  their  immediate
esponse  in  the  case  of  a  blocked  tracheostomy  tube,  most  of
ur  study  participants  were  surprisingly  in  favor  of  removing
he  obstruction.  As  per  our  data,  this  was  the  weakest  area
f  understanding  in  tracheostomy  care  and  management,
ith  only  31.3%  correct  answers.

The  use  of  stay  sutures  in  tracheostomy  is  proposed.  They
an  be  of  help  during  the  performance  of  the  operation  and
an  be  of  even  greater  benefit  after  it.  If  the  tube  is  dis-
laced  from  the  trachea  in  the  early  postoperative  period
raction  on  these  sutures  permits  rapid  reintubation.20 Lat-
ral  tracheal  stay  sutures  at  the  third  or  fourth  tracheal
ings  can  provide  lateral  traction  and  stabilization  and  help
o  define  the  stoma.21 Stomal  maturation  usually  is  complete
fter  5  days  and  the  first  tracheostomy  tube  change  may  be
afely  performed  by  the  surgical  team.  The  original  tube
s  removed;  stoma  wiped  clean  with  sterile  gauze  and  the
ew  tracheostomy  tube  is  placed.  Soft  tracheostomy  ties  are
laced  snugly  around  the  neck  and  stay  sutures  removed.22

n  a  study  conducted  by  Casserly  et  al.5 among  the  partici-
ants  interviewed,  100%  of  the  ENT  subgroup  was  familiar
ith  the  concept  of  stay  sutures  compared  with  23%  of  the
nesthesia  group,  37%  of  the  ICU  nurses  group,  and  31%  of
he  ENT  ward  nurses  group.  When  we  asked  health  care  pro-
essionals  what  the  minimum  adequate  time  for  removal
f  stay  sutures  was,  only  34.6%  of  our  study  participants

anaged  to  answer  correctly  delineating  another  area  of

racheostomy  care  where  a  gap  in  knowledge  exists.
Most  of  the  complications  associated  with  tracheostomy

re  largely  preventable  and  could  be  reduced  or  avoided
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y  strict  adherence  to  the  careful  performance  of  the
rocedure  as  well  as  to  postoperative  care.23,24 Accord-
ng  to  Onakoya  et  al.15 the  most  common  complications
f  tracheostomy  was  infection  representing  43%  of  all
omplications15 which  is  in  conformity  with  the  literature.23

tomal  infection  can  be  a  very  troublesome  complication
n  its  own  right25,26 apart  from  whatever  role  it  might
ave  in  parenchymal  lung  infection’s  pathology.  Further-
ore,  local  infection  may  influence  the  later  development

f  tracheal  stenosis.27 According  to  Friedman  et  al.28 a
ound/stoma  infection  was  present  when  there  was  puru-

ent  drainage  from  the  site.  Crofts  et  al.29 defined  stomal
nfection  as  inflammation  and  purulent  drainage  requiring
ntibiotic  therapy.  According  to  Holdgaard  et  al.30 stomal
nfection  was  quantified  as  the  distance  in  millimeters  that
ellulitis  extended  from  the  stoma  in  conjunction  with  puru-
ent  sputum.  When  asked,  ‘‘what  was  the  earliest  sign  of
tomal  infection  in  a  patient  with  a  tracheostomy?’’,  only
1.8%  of  the  study  participants  managed  to  answer  cor-
ectly,  identifying  yet  another  weak  area  of  understanding
n  tracheostomy  care  and  management.

onclusion

ur  findings  demonstrated  an  adequate  knowledge  level
mong  health  care  professionals  ranging  from  48%  to  52%
ith  knowledge  scores  above  50%  being  considered  satisfac-

ory  and  revealed  that  gaps  in  knowledge  still  exist  in  various
spects  of  tracheostomy  care  and  management.

imitations

ur  study  had  a  few  limitations  that  need  to  be  mentioned.
irstly,  our  study  is  based  on  convenience  sampling,  and  only
hose  doctors  and  nurses  who  were  willing  to  participate
ere  included.  Thus,  our  findings  might  be  subjected  to  a
egree  of  volunteer  bias.  Second,  owing  to  the  gender  dis-
ribution  at  the  hospitals,  we  had  a  higher  percentage  of
ales  included.  Third,  our  study  was  confined  to  the  theo-

etical  assessment  of  doctors  and  nurses.  Had  we  included
 simulation-based  exam  and  the  theoretical  assessment,
he  evaluation  of  both  knowledge  and  practice  would  have
iven  a  much  clearer  picture  of  tracheostomy  care  and
anagement  of  its  early  complications  amongst  health  care
rofessionals.

mplications  for  clinical  practice

ased  on  the  findings  of  our  study,  the  following  implications
an  be  made:

A  similar  study  can  be  replicated  on  a  larger  sample  size
ith  a  simulation-based  exam  and  theoretical  assessment  to
btain  an  even  more  precise  evaluation  of  knowledge  and
ractice  levels  regarding  tracheostomy  care  and  manage-
ent.
Forming  specific  guidelines  and  management  algorithms
hat  are  readily  available  at  the  bedside  of  every  tra-
heostomy  patient.

A  study  incorporating  a  teaching  intervention  is  therefore
ecommended  to  refine  the  knowledge,  competence,  and
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30. Holdgaard HO, Pedersen J, Jensen RH, Outzen KE, Midtgaard T,
Johansen LV, et al. Percutaneous dilatational tracheostomy ver-
sus conventional surgical tracheostomy. A clinical randomised
study. Acta Anaesthesiol Scand. 1998;42:545---50.
T.  Khanum,  S.  

nderstanding  of  nurses  and  doctors  involved  in  the  care  of
atients  with  tracheostomy.

Our  study  outlines  the  need  for  emphasizes  the
mportance  of  continuing  medical  education  classes  and
imulation-based  exercises  for  concerned  health  care
roviders  in  order  to  achieve  lesser  gaps  in  knowledge  base
ealth  care  providers.
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