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Abstract

Aim:  To  evaluate  the degree  of  implementation  of  protocols  associated  with  the  prevention  of
intensive-care-unit  (ICU)  acquired  muscle  weakness,  and  the  presence  of  the  physiotherapist
in various  ICU in Spain.
Method:  A  descriptive,  cross-sectional  study  performed  in  86  adult  ICU  in  Spain  between  March
and June  2017.  Neurosurgical  and  major  burns  ICU  were  excluded.  A  multiple-choice  survey  was
used that  included  questions  on protocols  for  glycaemia  control,  sedation,  pain  assessment,
delirium prevention,  delirium  management  and  early  mobilisation.  The  survey  was  completed
using  a  user-protected  application  and  password.  The  Student’s  t-test  or  Mann---Whitney  U  test
and Pearson’s  correlation  or  Spearman’s  Rho  test  were  used  for  the  inferential  analysis.
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Results:  Eighty-nine  point  five  percent  of the ICU  had  a  glycaemia  control  protocol,  with  a  pre-
dominating range  of  110---140  mg/dl.  Seventy-four  point  four  percent  evaluated  sedation  levels,
although only 36%  had  sedation  protocols.  Pain  assessment  was  carried  out  on  communicative
patients in 73.7%,  and  on uncommunicative  patients  in  only  47.5%.  Only  37.2%  performed  daily
screening  to  detect  delirium  and  31.4%  of  the  ICU  had delirium  prevention  protocols,  26.7%  had
delirium  management  protocols  and  14%  had  protocols  for  early  mobilisation.  Thirty-four  point
nine percent  requested  cross  consultation  with  the  rehabilitation  department.
Conclusions:  The  implementation  of  the  different  protocols  associated  with  the  prevention  of
ICU-acquired  muscle  weakness  was  high  in  relation  to  glycaemia  control  protocols,  sedation
level and  pain  assessment  in  communicative  patients,  and  was  low  for  early  mobilisation  and
delirium screening  and  prevention.  Similarly,  the  physiotherapist  was  seldom  present  in the
ICU.
© 2018  Sociedad  Española  de Enfermeŕıa Intensiva  y  Unidades  Coronarias  (SEEIUC).  Published
by Elsevier  España,  S.L.U.  All  rights  reserved.
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Grado  de  implementación  de las  estrategias  preventivas  del síndrome  post-UCI:

estudio  observacional  multicéntrico  en  España

Resumen

Objetivo:  Evaluar  el  nivel  de implementación  de  los  protocolos  asociados  a  la  prevención  de la
debilidad muscular  adquirida  en  la  unidad  de cuidados  intensivos  (UCI),  así  como  la  presencia
del fisioterapeuta  en  distintas  UCI  de  España.
Método:  Estudio  descriptivo,  transversal  realizado  en  86  UCI  de adultos  de  España  entre  los
meses de  marzo  a  junio  de 2017.  Se  excluyeron  UCI  neuroquirúrgicas  y  de  grandes  quemados.
Se utilizó  encuesta  multirrespuesta  que  incluía  preguntas  sobre  los  protocolos  de:  control  de
glucemia, sedación,  valoración  del  dolor,  prevención  del  delirium,  manejo  del delirium  y  mov-
ilización  precoz.  La  encuesta  fue  rellenada  a  través  de un  aplicativo  protegido  por  usuario  y
contraseña. Análisis  inferencial  con  t de  Student  o U  de Mann-Whitney  y  de  correlación  con
Pearson o  Rho  de Spearman.
Resultados:  El 89.5%  de  las  UCI  tenían  protocolo  de control  de  glucemia,  con  rango  predomi-
nante  de  110-140  mg/dl.  El 74,4%  evaluaban  el nivel  de  sedación,  si bien  solo  tenían  protocolos
de sedación  el  36%  de  ellas.  Con  relación  a  la  valoración  del  dolor  se  realizaba  en  el 73,7%  de  los
pacientes  comunicativos,  mientras  que  en  los no comunicativos  solo  era del  47,5%.  Solo  el 37,2%
realizaban screening  diario  para  detectar  el delirium, y  disponían  de protocolos  de  prevención
del delirium  el  31,4%  de  las  UCI,  del  manejo  del  delirium  el 26,7%  y  de  movilización  precoz  el
14% de  las  UCI.  En  el  34,9%  de los  casos  se  solicita  interconsulta  al  servicio  de  rehabilitación.
Conclusiones:  La  implementación  de los  diferentes  protocolos  asociados  a  la  prevención  de
la debilidad  muscular  adquirida  ha  sido  elevada  en  relación  con  los  protocolos  de  control  de
glucemia, valoración  del nivel  de sedación  y  del  dolor  de  pacientes  comunicativos,  mientras
que baja  en  los de  movilización  precoz  y  screening  y  prevención  del  delirio.  Asimismo,  es  poco
frecuente la  presencia  del fisioterapeuta  en  la  UCI.
©  2018  Sociedad  Española  de Enfermeŕıa  Intensiva  y  Unidades  Coronarias  (SEEIUC).  Publicado
por Elsevier  España,  S.L.U.  Todos  los derechos  reservados.

Introduction

Advances  in the treatment  and  care  of  critical  patients  have
increased  survival  after  discharge  from  the intensive  care
unit  (ICU),1 redirecting  our  care  objectives  towards  a more
demanding  goal:  achieving  improved  quality  of  life  after
hospitalisation.2

Post  ICU  syndrome  is  defined  as the  physical,  functional
and  cognitive  loss  of patients  who  have been admitted  to

ICU that  affects  their  return  to  work.  Forty-five  percent  of
these  patients  return  within  the  first  year, and  17%  die.3,4

Intensive  Care  Unit  Acquired  Weakness  (ICUAW)  is  one
of  the  most  studied  aspects  of  this syndrome,  which  can
be  diagnosed  in between  26%  and  65% of  patients  5 and  7
days  after  starting  mechanical  ventilation,  respectively.5,6

ICUAW  comprises  the  atrophy  and/or  loss  of  muscle  mass  as  a
consequence  of  myopathy,  polyneuropathy  or  both  at once,
with  no other  explanatory  aetiology  than  the  critical  disease
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What  do we know?/What does  this paper
contribute?

The  benefits  of early  mobilisation  (between  day 2  and
5  following  admission  to  ICU) that  reduce  the incidence
and  sequelae  of  ICU-acquired  weakness  (ICUAW)  seldom
apply  in  daily  practice,  largely  due  to  analgo-sedation
practices  that  do  not comply  with  current  recommen-
dations  The  functions  of the physiotherapist  and  their
available  time  also  vary greatly  between  countries.

This  study  shows  that  there  is  little  implementa-
tion  of  algorithm-guided  analgo-sedation  protocols  or
the  early  detection  of  delirium,  associated  with  the
early  mobilisation  of  patients.  However,  we  did  observe
greater  implementation  of  hyperglycaemia  control,  a
risk  factor  for ICUAW.  Physiotherapists  are involved
in  ICU  by  consultation  with  the rehabilitation  depart-
ment,  since  they  are rarely  part  of  the  team  in  ICUs.
This  can  delay  the start of  mobilisation,  resulting  in its
not  being  delivered  promptly.

Implications of the  study?

It  is  not  advisable  to  implement  mobilisation  proto-
cols  in  ICU without having  first  agreed analgo-sedation
and  delirium  prevention  protocols  with  the  interpro-
fessional  team  (adding  the physiotherapist,  but  as  a
consultant  at first)  to  ensure that  the  patient  is  awake,
collaborating  and  pain  free  for  mobilisation,  in bed ini-
tially  (cyclo-ergonometry  for  example)  until  they  have
gained  trunk  control  to  be  able  to  stand  and  walk.

itself.  The  degree  of  comorbidity,  days  of  mechanical  venti-
lation  and  length  of  stay  in ICU,  a diagnosis  on  admission  of
sepsis,  muscle  relaxants  and  corticosteroid  administration,
hyperglycaemia  and  multi-organ  failure  are risk  factors  for
developing  ICUAW;  there  are  different  levels  of  evidence
among  these.7,8

Several  studies  published  in the  last  decade  and a
recently  published  systematic  review9 have identified  the
efficacy  of  early  mobilisation  to  prevent  and/or  reduce  the
sequelae  related  to  post-ICU  syndrome.  Based  on  these  stud-
ies,  early  mobilisation  has  been  defined  as  the physical
activity  undertaken  between  day 2  and  5 of  admission to
ICU  or  during  the first  3  days  following  admission.  These
experimental  studies  are based  on  the combination  of  active
exercises  for  critical  patients,  with  greater  or  lesser  degrees
of  mobility,  and  on  the  implementation  of  analgo-sedation
protocols  or daily  interruption  of sedation  that  encourage
light  sedation  and consciousness,  necessary  for  the  patient
to  be  able  to  cooperate  and move actively.

Furthermore,  some  studies  also  add  glycaemic10 control
to  the  intervention  group  because,  as  we  mentioned  earlier,
hyperglycaemia  is  associated  with  a higher  risk  of  ICUAW.11,12

More  recent  studies  have  demonstrated  the  effectiveness
of  early  mobilisation  to  reduce  the incidence  of delirium

in  critical  patients,  which has  been  quantified  at between
32%  and  44%.13,14 Finally,  an expert  consensus  statement  on
the  rehabilitation  of  the  critical  patient,15 concludes  that
pain  control  is  essential  to  achieve  optimal  mobilisation,
and  therefore  reduce  the adverse  effects  of  bedrest,8 which
are more  severe  with  age.  This  factor  should  be taken  into
account  due  to  the marked  ageing  of  the population  admit-
ted  to ICU  that  is  currently  recorded.16

It is  precisely  this  change,  the older  age of  critical
patients,  which  is  the  cause  of  the principal  methodologi-
cal  weakness  of  the studies  that  promote  early mobilisation:
inclusion  and exclusion  criteria  that  are  very  restrictive  in
terms  of baseline  functional  capacity  prior  to  admission  to
ICU.  This  seriously  limits  the external  validity  of  experimen-
tal  studies  on  the  benefits  of  early  mobilisation,  given  the
high  number  of  patients  who  cannot  participate  in studies
because,  in general,  the  greater  their  age  the poorer  their
functional  capacity.  Schweickert,10 who  set  a benchmark  in
mobilisation,  excluded  87%  of patients.

If  we  consider  the  ageing  of  the critical  patients  currently
admitted  to  ICU,  and  therefore  their  greater  comorbidity
and  frailty,16 this  percentage  given  by  Schweickert10 could
be  even  higher  in  this decade.  Therefore  it is  becoming
more  important  to  assess  comorbidity  rather  than  severity
in  clinical  trials,  because  it is  a  good  predictor  of  the risk  of
readmission  to  ICU3 and  relates  better to  the  incidence  of
ICUAW.15,17

Most clinical  trials  on  early  mobilisation  have  been  com-
pleted  on  relatively  healthy  critical  patient  populations,10,18

there  are few studies  on  surgical  patients,18,19 single-centre
studies  predominate  over  multi-centre  studies,9 and  the
number  of  patients  included  with  sepsis  varies,  there  being
more  controversy  regarding  the  benefits  of  early  mobilisa-
tion  for this  subpopulation.20

Another  shortcoming,  this  time  in terms  of  internal  valid-
ity,  is  the lack  of information  on  sedation  and weaning
protocols  applied  to  the  control  group:  between  88%  and
96%  do  not  detail  them.8,9 The  authors  of  Team  Study
Investigators,21 observed  that  early  mobilisation  (scores
from  1  to  10  on  the  ICU  Mobility  Scale,  Table  1)  was  only
possible  for  70  (36.5%)  of  the  192  patients  analysed,  because
the  rest  were  too  sedated  to  be able  to  collaborate  in mobil-
isation  on  the  1st and 2nd  days  following  admission  to  ICU,
and  30%  of  them were  still  in this condition  on the 3rd  and
4th  days.

The  variables  that  interprofessional  teams  use  to  decide
the  level  of  mobilisation  that  can be applied  to  the  patients
are  not well  defined  in the  protocols  of  these  studies  either.9

For all  the above  reasons,  it  makes  little  sense  to  imple-
ment an early  mobilisation  protocol  in an ICU  whose  daily
practice  does not include  protocolised  management  of  seda-
tion,  pain  and  delirium,  or  hyperglycaemia  control  protocols
updated  according  to  the latest  recommendations.22,23

Objective

To  assess  the level  of  implementation  of  the protocols  asso-
ciated  with  the prevention  of  ICUAW,  and  the presence  of
the  physiotherapist  in various  ICU  in Spain.
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Table  1  ICU  mobility  scale  (ICUMS).

Classification  Definition

Nothing  (lying  in bed)  Passively  rolled  or  passively  exercised  by  staff,  but  not  actively  moving
Sitting in  bed,  exercises  in bed  (lying
or semi-sitting)

Any  activity  in bed,  including  rolling,  bridging,  active  exercises,
cyclo-ergonometry  and  active  assisted  exercises,  not  moving  out  of  bed  or
over the  edge  of  the  bed

Passively moved  to  chair  (no
standing)

Hoist,  passive  lift or  slide  transfer  to  the  chair  with  no  standing  or  sitting  on
the edge  of  the  bed

Sitting over  edge  of  bed May  be assisted  by  staff  but  involves  actively  sitting  over  side of the  bed  with
some trunk  control

Standing  Weight  bearing  through  the feet in the  standing  position  (with  or  without
assistance  from  staff,  this may  include  use  of  a  standing  lifter  device  or  tilt
table)

Transfer from  bed  to  chair  Able  to  step  or shuffle  through  standing  to  the chair.  This  involves  actively
transferring  weight  from  one leg  to  the  other  to  move  to  the  chair.  If the
patient  has  been  stood  with  the  assistance  of  staff  or  a  medical  device,  they
must  step to  the  chair  (not  included  if  the  patient  is wheeled  in a  standing
lifter device)

Marching  on the  spot  (next  to  the
bed)

Able  to  walk  on the  spot  by  lifting  alternate  feet  (must  be able  to  step  at  least
4 times,  twice  on each  foot),  with  or  without  assistance

Walking with  the  help  of  2  or  more
people

Walking  away  from  the bed/chair  by  at  least  5  metres  assisted  by  2  or  more
people

Walking with  the  help  of  one  person  Walking  away  from  the bed/chair  by  at  least  5  metres  assisted  by  1  person
Walking independently  with  a  gait  aid Walking  away  from  the bed/chair  by  at  least  5  metres  with  a  gait  aid  but  with

no assistance  from  another  person.  For wheelchair  users  this  activity  level
includes  wheeling  the  chair  independently  at  least  5  metres  away  from  the
bed/chair

Walking independently  without  a  gait
aid

Walking  away  from  the bed/chair  by  at  least  5  metres  without  a  gait  aid  or
assistance  from  another  person

The scale was translated into Spanish from the original by Hodgson et  al.,49 with the permission of the author, following expert recom-
mendations to ensure that the instrument was equivalent in terms of  semantics, concept, technical content and criteria in different
languages. It  is in the process of  validation and transcultural adaptation by the investigating team of this manuscript.

Methodology

A  descriptive,  cross-sectional  study  performed  in  adult  ICU
in  Spain  between  March  and  June 2017.  Eighty-six  ICU  were
included  of  the 229 ICU  (37.5%)  that  routinely  participate  in
the  ENVIN-HELICS  registry  (bacteraemia  zero  and/or  pneu-
monia  zero),  a national  benchmark  programme  for assessing
actions  implemented  in ICU.  Major burns  and  neurosurgical
ICU  were  excluded  from  this  census;  they  were  not consid-
ered  in  this  study  as  the  indication  for  mobilisation  of  these
patients  is  markedly  different  due  to  their  specific clinical
features.

In  order  to  evaluate  the variability  in  implementing  pro-
tocols  among  the  different  ICU,  the  Spanish  Society  of
Intensive  Care  and  Coronary  Unit  Nursing  (SEEIUC)  promoted
the  project  to  include  the  maximum  amount  of  autonomous
regions,  and  different  types  of  hospitals  and units.  Data
related  to  the  human  resources  available  for mobilising
patients  were  recorded  (nurse:  patient  ratios  and  hours
with/of  physiotherapy  in the  unit)  and  qualitative  variables
to  analyse  how  the recommendations  of  the  latest  clini-
cal  guidelines  for  the  management  of sedoanalgesia  and
delirium  are  implemented.24,25 An  online  application  was
designed,  to  which the principal  investigator  of  each  unit
participating  in the study  had  access  by  username  and  pass-
word  (one  nurse  per  ICU)  with  multiple  choice  questions

and, in some,  the possibility  of  open  text  (Table  2).  A pilot
test  was  performed  beforehand  to  assess  its viability,  facial
validity  and  test---retest  intraobserver  reliability.

Statistical  analysis

The categorical  variables  were expressed  in frequencies
and  percentages,  using  the  Fisher’s  or  chi-squared  test  to
compare  between  groups.  The  results  of  the quantitative
variables  were  expressed  in means  and  standard  deviation
(SD)  or  medians  and  interquartile  range,  depending  on  nor-
mality,  and  the  groups  were  compared  using  the Student’s
t-test  or  Mann---Whitney  U test, respectively.  The  correlation
between  quantitative  variables  was  analysed  using  Pearson’s
or  Spearman’s  rho  coefficient,  according  to  the distribution
of  the data.  A p  value  below  .05  was  deemed  statistically  sig-
nificant.  SAS1  9.2  software  (SAS  Institute,  Cary,  NC,  U.S.A.)
was  used  for  the  analysis.

Ethical  aspects

The  recommendations  were  followed  of  the  1964  Decla-
ration  of  Helsinki  and the 1997  Oviedo  Convention,  Law
15/1999  regulating  automated  personal  data  processing.

Each  hospital  was  assigned  a  code,  generated  by  the
investigator  coordinating  the study,  which was  made  known
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Table  2  Variables  of  the  study  relating  to  the  prevention  of  post-ICU  syndrome.

Type  of  protocol  Type  of  response

Blood  glucose  testing

Implemented  Yes/no
Includes target  blood  glucose  range  Yes/no
Target blood  glucose  range 80---110  mg/dl

110---140  mg/dl
140---180  mg/dl

Type  of  sampling  for  blood  glucose  testing Venous
Capillary
Arterial

Means  of blood  glucose  testing Bedside  blood  sugar  monitor  (commercial  brand)
Gas  analyser

Assessment  of  sedation

Implemented  Yes/no
Includes target  sedation  range Yes/no
With  ranges  of  sedation Once  a  day

According  to  the needs  of  the  patient
Multidisciplinary  protocol  (with  algorithms  for  dosage  of

analgesia  and  sedation  independently  nurse-driven)
Yes/no

Daily  sedation  interruption  protocol Yes/no
Frequency  of  sedation  assessment Not  assessed

Every  24  h
Every  8 h
Every  6 h
Every  4 h (respecting  night-time  rest)
Other  (open  text)

Professional  monitoring/recording  level  of
sedation

Nurse
Doctor
Both

Scale  used  to  monitor  level  of  sedation None
RASS
SAS
Ramsay
Other  (open  text)

Assessment  of  pain

Scale  to  monitor  level  of  pain VAS
ESCID
Other  (open  text)

Assessment  of  delirium

Implementation  of  the  protocol  for  the prevention  of acute
confusional  state  (ACS)

Yes/no/not  used

Implementation  of  the  protocol  for  managing  ACS  Yes/no/not  used
Implementation  of  the  protocol  to  promote  rest  and  sleep  Yes/no/not  used
Description  of  non-pharmacological

measures  implemented  (multiple  choice
option)

Reorientation  in  time,  place  and  person
Management  of  environmental  conditions
Family  proximity  and  participation
Combination  of  these

If there  are  no  available  protocols,  routine  assessment  is
undertaken

Yes/no

If routine  assessment  is undertaken,  on what
is it based

According  to  signs  and  symptoms
Validated  scale  (CAM-ICU  or  ICDSC  for  example)

Data recorded  in the patient’s  clinical
history  relating  to  delirium

Drugs  administered
Nursing  activities  to  prevent/manage  delirium
Drugs  and activities
CAM-ICU  result
CAM-ICU  result  and  drugs
CAM-ICU  result,  drugs  and  activities
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Table  2  (Continued)

Type  of  protocol  Type  of response

Early  mobilisation

Implemented  Yes/no
Includes  early  mobilisation  from  the 2nd  to  5th  day  Yes/no

CAM-ICU: Confusion Assessment Method for the Intensive Care Unit; ESCID: Scale of  Behaviour Indicators of Pain25; VAS: Visual Analogue
Scale; ICDSC: Intensive Care Delirium Screening Checklist24; RASS: Richmond Agitation-Sedation Scale; SAS: Sedation-Agitation Scale.

Table  3  Representativeness  of  the  units  surveyed  according  to  autonomous  region.

Autonomous  region  ICU  identifieda Participating  ICU  Representativeness  (%)

Murcia  7  6 85.7
Cantabria  4  3 75.0
Aragon  12  7 58.3
Extremadura  3  2 66.7
Asturias  5  4 80.0
Navarra  4  2 50.0
Galicia 15  5 33.3
Valencia 26  13  50.0
Madrid 34  16  47.1
Basque Country 6  3 50.0
Catalonia  41  16  39.0
Castile  and  Leon 12  2 16.7
Castile  La Mancha 9  2 22.2
Canary Islands 7  1 14.3
Andalusia 34  4 11.8
Balearic  Islands  7  0 0
Ceuta and  Melilla  2  0 0

a According to registries in the 2016 ENVIN-HELICS programme.

to  the  centre’s  principal  investigator  alone,  ensuring  data
confidentiality  and  anonymity.  The  approval  of  all  the par-
ticipating  centres’  Clinical  Research  Ethics  Committees  was
obtained  to  undertake  the  study.

Results

The  most  represented  autonomous  regions  were  Murcia,
Asturias  and  Cantabria,  and  the  least  represented  were  the
Canary  Islands  and  Andalusia,  and  there  was  no  representa-
tion  in the  Balearic Islands,  Ceuta  and  Melilla  (Table  3).

Of  the 86  ICU  participating  in the  study,  84  (97.7%)
belonged  to public hospitals,  76  (88.4%)  were in  university
hospitals,  of  which 50  had  more  than  500  beds  (Table 4).
Polyvalent  ICU  predominated  (75.6%),  with  only  7%  surgical
resuscitation  ICU,  5.8% were  exclusively  medical,  and 4.7%
were  coronary  and  heart  surgery  ICU, respectively.  ICU  spe-
cialising  in  trauma  were the  least  represented  (2.3%).  The
most  frequent  size  of  the  ICU  was  between  8 and  14  beds,
36.1%  had  more  than  14  beds  (Table 4).

Ratios

The  most  common  nurse:  patient  ratio  was  1:2  in  47.7%  of
the  ICU  (Fig. 1A). In  others  it  varied  according  to  the  shift
(day,  night  and  weekend)  or  to  the  area  of  the ICU  where
the  nurses  were  located,  principally  semi-critical  care  units.

A ratio  of  1:3 was  more  common  in non-university  hospitals
than  in university  hospitals  but  with  no  significant  difference
(18  [24%] vs.4  [50%],  p = .2).

Physiotherapy service

Eighteen  point  six  percent  of  the  ICU  did not  have  a  phy-
siotherapist  as  part  of  the  ICU  team,  10.5%  had fewer  than
5  h  of  physiotherapy  per  week,  12.8%  had between  5  h  and
10  h,  10.5%  between  10  h  and  15  h, 8.1%  20  h,  and only  4.6%
more  than  24  h. The  remaining  34.9%  had  physiotherapy  via
consultation  with  the  rehabilitation  department.

Although  the  available  physiotherapy  time  in non-
university  hospitals  was  lower  compared  to  university
hospitals,  this difference  was  not significant  (8.75  h  vs.
3.20  h, difference  from  the mean  5.5  h 95%CI  [−3.8---14.9]).
The greater  number  of  physiotherapy  hours  in some  units
was  did not relate  to  a  greater  number  of  beds  (r = .2,
p  = .08).

Seventy-four  (86%)  ICU  had  no  mobilisation  protocol,  with
no  differences  between  university  and  non-university  hos-
pitals.  Furthermore,  in 3  (3.5%)  of  the  ICU  that did  have  a
protocol,  it did  not  cover  early  mobilisation,  i.e.,  during  the
first  5 days  following  admission  to  the  ICU.  There  were  no
differences  either  between  the type of  hospital  in relation
to  the remaining  protocols  analysed  (Fig.  2).
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Table  4  Characteristics  of  the  hospitals  and units  included
in the  study  (n,  %).

Type  of  hospital

Public  university 74  (86.1)
Public non-university  10  (11.6)
Private university  2  (2.3)

Number of  hospital  beds

Public  university

>500  50  (58.1)
200---500 20  (23.2)
<200 4  (4.7)

Public non-university

200---500 8  (9.3)
<200 2  (2.3)

Private university

200---500  1  (1.2)
<200 1  (1.2)

Number of  ICU beds

Public  university

<8  4  (4.7)
8---14 39  (45.3)
15---24 22  (25.6)
>24 9  (10.5)

Public non-university

<8  5  (5.8)
8---14 5  (5.8)

Private university

8---14  2  (2.3)

Blood  glucose  analysis

Nine  (10.5%)  ICU  had  no  protocol  for  blood  glucose  control,
and  of  those  who  did,  the target  range  of  110---140 mg/dl
predominated  (Fig.  1B).

Seventy-four  (86%)  of  the  units  analysed  blood  glucose  by
capillary  blood  sampling,  and  80  (93%) by  a bedside  blood
glucose  metre.  The  most  usual  commercial  brands  were
Accu-Chek

®
(23.3%),  Abbott  Freestyle

®
(12.8%),  True  Result

®

from  Medical  (7%),  and  Nova  Pro
®

from  Menarini  (5.8%).
Three  point five  percent  used  StataStrip

®
from  Novabiomed-

ical.

Assessment  of sedation

Fifty-five  (64%)  of the ICU  had  no  sedation  protocol,  and  of
these  22  (81.5%)  units  did not  prescribe  an optimal  range
of  sedation.  Among  the  ICU  that  used  sedation  protocols,
this  was  multidisciplinary  in only 13  units  with  algorithms
for  nurses  to  guide  analgo-sedation  autonomously,  whereas
10  units  (11.6%)  used  daily  interruption  of  sedation.

Sedation  levels  were  not monitored  in 22  ICU  (25.6%).
In  the ICU  that  regularly  assessed  sedation,  the  assessment
interval  varied  greatly  (Fig.  1C). The  Richmond  Agitation-
Sedation  Scale  (RASS)  was  used most  to  evaluate  sedation
(56  ICU,  65.1%), the Ramsay  Sedation  Scale  (10, 11.6%)  and
Sedation-Agitation  Scale  (SAS) (2,  2.3%)  were  used  far  less.
Eleven  (12.8%)  ICU  used no  scale  at  all  to  assess  sedation.

Nurses  evaluated  sedation  in the  majority  of  the ICU,
the  comparison  with  ICU  where  it was  evaluated  by  doctors
was  significant  (45  [52.3%]  vs.  9 [10.5%],  p  < .001).  Both  pro-
fessionals  evaluated  sedation  interchangeably  in  15  (17.4%)
units.

Nurse: patient ratioA

DC

B

Interval of sedation assessment Assessment of delirium

Target blood glucose range

3.4%

19.8%

47.7% 18.6%

10.5%

8.1%

3.5%

38.4%

20.9%

3.1% 3.1%

31%

62.8%

1 to 2
80-110 mg/dL

110-140 mg/dL

140-180 mg/dL

No range

No protocol

Did not respond

According to RASS 

level

According to the 

judgement of the

 professional
According to signs 

and symptoms

No routine

 assessment

1 to 3

1 to 4

Variable

Did not respond

According to the

 judgement of the

 professional
Every 24h

Every 8-6h

Every 4h with rest at 

night

Not assessed

Did not respond

25.6%

25.6%

14%

37.2%

5.8%
10.4%

7%

3.5%

Figure  1  Characteristics  related  to  resources  and  protocols  for  post-UCI  syndrome.
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Figure  2  Comparison  between  the  protocols  relating  to  post-
ICU syndrome  prevention.

Assessment  of  pain

Pain  was  assessed  using  the Visual  Analogue  Scale  (VAS) for
communicative  patients  in 59  (73.7%)  of the  units,  whereas
the  pain  of uncommunicative  patients  was  assessed  in  only
38  (47.5%)  of the units,  using  the Scale  of Behaviour  Indica-
tors  of  Pain  (ESCID).

Assessment  of  delirium

Only  32  (37.2%)  units  screened  all  patients  for  delirium,
although  with  considerable  disparity  in criteria  (Fig.  1D).

Twenty-two  (68.8%)  units  used a validated  scale,  Confu-
sion  Assessment  Method  for the  Intensive  Care  Unit
or  Intensive  Care  Delirium  Screening  Checklist  (ICDSC),
although  only 7 (31.8%)  of  the units  responded  that  they
recorded  the results  of  the  assessment.

Fifty-nine  (68.6%)  units  did  not  have  delirium  preven-
tion  protocols,  and  63  (73.3%)  ICU  did  not  have  protocols  to
manage  established  delirium  either.  Of  the units  with  pro-
tocols  for  the  prevention  and  management  of delirium,  5
(7.8%)  and  3  (4.6%),  respectively,  acknowledged  that  they
did  not  use  them.  Irrespective  of  whether  or  not they  had
delirium  prevention  and/or  management  protocols,  non-
pharmacological  interventions  were  used  by  nurses  in 29
(33.7%)  of the  ICU.

Of  these  units  (56,  65.1%)  the  combination  of
reorientation  in time,  place  and  person  predominated,
combined  with  management  of  stressful  environmental
conditions  (lights,  alarms,  noise,  etc.),  and/or  proximity
and  participation  of  the family (e.g.  spending  more  time
with  the  patient).  In 9  (10.5%)  of  the units  the  presence  of
the  family  was  encouraged  over  other  non-pharmacological
measures.

There  was  no  protocol  to  promote  rest  and sleep  for
patients  in  61 (70.9%)  of  the units,  and one of  the units  with
this  protocol  acknowledged  that  they  did  not apply  it.

Discussion

The  representativeness  of  the ICU  surveyed  in the study  is
optimal,  as  shown  by  the confidence  interval.  The  applica-

tion  of  protocols  to  encourage  early  mobilisation,  and the
physiotherapy  time  available  in the unit  did  not  depend
on  whether  or  not  it was  in a  university  hospital,  unlike
the results  of  the recent  international  survey  by  Morandi
et  al. on  the implementation  of the ABCDEF  bundle26 (A  and
B:  awake  and  breathing,  C:  choice  of  analgesia  and seda-
tion;  D  delirium  prevention;  E:  early  mobilisation;  F: family
empowerment),  which was  used  more  in  non-university
hospitals.

Human  resources

In relation  to bedrest,8 the  principal  risk  factor  for  devel-
oping  ICUAW,  the  human  resources  for  mobilising  patients
depended  on  the internal  organisation  of  the  department
and  the  interprofessional  team.  According  to  Morandi,26

although  only doctors  were  asked,  no  ICU  in  Spain  had
a  ratio of  1:1, whereas  11%  of  international  ICU  had  this
ratio,  and during  the day  the ratio  1:2  predominated,  which
increased  considerably  to  1:3  and 1:4  during  the  night.  In
Spain,  the  ratio  only  varied  in  20%  of the units,  depend-
ing on  the work  shift  or  whether  semi-critical  patients  were
included,  in the  remainder  it was  a  set  ratio.  This  implies
that  balanced  and  dynamic  management  of workloads  might
encourage  mobilisation,  depending  on  how  responsibilities
are  allocated.  As  the nurse:  patient  ratio  increased  less
care  was  delivered  to  patients,  in  non-invasive  mechanical
ventilation,27 for  example.  This  ratio has  not  been  stud-
ied  in clinical  trials  on  early  mobilisation,  and depends
on  the professional  in charge  of  leading  mobilisation.  In
some  studies,  the  physiotherapist  assesses  the patient  and
guides  mobilisation  according  to  their  assessment  but  uses
supplementary  personnel  (ancillary  staff  or  nursing  assis-
tants)  to carry  out  active  exercises.28,29 In other  studies,
the physiotherapists  mobilise  the  patient  together  with  the
nurse  in charge  of the patient,  with  no  additional  resources,
because  the physiotherapist  and/or  occupational  therapist
forms  part  of  the  unit’s  staff  and  work  there  full-time.21,30,31

The  survey  by  Morandi26 asked  whether  the  unit  had  a mobil-
isation  team,  and the  doctors  surveyed  in Europe  answered
that  34%  of units  had  this  team.  This  team  was  defined
in  three  different  ways:  physiotherapist,  physiotherapist
and  nurses,  physiotherapist  together  with  respiratory  phy-
siotherapist  and nurses.  As highlighted  by  Garzón-Serrano
et  al.,32 physiotherapists  achieve  higher  levels  of  mobilisa-
tion  than nurses,  who  are  more  conservative  with  regard
to  patients’  functional  abilities.  This  difference  is  due  to
the responsibilities  inherent  to  each  profession,  since  nurses
assess  the patient  overall  and  are concerned  by poten-
tial  haemodynamic  instability,  whereas  physiotherapists
focus  more  on  musculoskeletal  assessment  and contracture
risk.

Clearly,  as stated  by  McWilliams,28 Stiller33 and  Hodgin,34

the functions  and presence  of the  physiotherapist  vary
greatly  according  to  the country.  In  Spain,  65.1%  of  units
can  use  a physiotherapist  by  consulting  with  the rehabil-
itation  doctor.  This  can  delay  the  start  of mobilisation,
which  is  then  no  longer  early,  within  the  first  5 days  fol-
lowing  admission  to  ICU,  and  it is  further  delayed  since
86%  of  the ICU  surveyed  did not  implement  a mobilisation
protocol.
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Blood  glucose  control

In  relation  to hyperglycaemia,  another  ICUAW  risk  factor
identified  in various  studies  on early  mobilisation,11,12 we
highlight  that  it is  clear  that blood  glucose  control  protocols
are  used  more  than  mobilisation  protocols,  since  almost  60%
of  the  ICU  with  an appropriate  blood  glucose  range  accord-
ing  to  the  latest  recommendations,35,36 between  110  and
180  mg/dl,  implement  them.  Various  studies  coincide  in not
recommending  a tight  blood  glucose  range,  80---110  mg/dl,37

which  was  advocated  earlier  in  the  pioneering  NICE-SUGAR
study38 which  failed  to  replicate  the good  results  obtained
by  Van  den  Berghe39 in terms  of infection  reduction,  transfu-
sion  requirements,  kidney  failure  and  polyneuropathy.  This
lack  of  reproducibility  was  put  down  to  there  being  no
standardisation  in blood  sugar  measurement.  Experts  cur-
rently  advise  against  using  capillary  blood  to  test  blood
glucose  in  critical  patients  because  it  overestimates  blood
glucose  in  most  cases  due  to  insufficient  peripheral  circu-
lation  related  to  the administration  of vasopressors,22,40,41

as  well  as  microhaematomas  cased by  repeated  puncture
of  the  distal  phalanges,  a  further  source  of pain  for  crit-
ical  patients.  Even  so, it  is used  in 86%  of  units  in Spain,
which  is of  concern  because  93%  of  units  test  with  bed-
side  glucose  metres,  despite  the current  evidence  that  the
glucose  metres  routinely  used  for  testing  blood  glucose  in
outpatients  are  not  reliable  for  detecting  blood  glucose  in
critical  patients.42 These  glucose  metres  are not  reliable  for
anaemic  patients,  because  they  do  not  automatically  cor-
rect  haematocrit  bias  in measuring  blood  glucose,  anaemia
being  common  in  these  patients,  with  an incidence  of 90%
in  patients  with  a  stay  of only  72  h  in  ICU,  increasing  to
98%  on  the  eighth  day  following  admission.43 If we  take  into
account  the  current  recommendation  not to  transfuse  until
there  are  haemoglobin  levels  below 7  g/dl,44 we  can  con-
firm  that  anaemia  is  highly  associated  with  critical  patients.
StatStrip

®
(Nova  Biomedical,  Waltham,  MA) is  the  only  blood

glucose  monitor  recognised  by  the  FDA23 as  suitable  for
assessing  blood  glucose  levels  in critical  patients,  and  in
our  study  only  3.5%  of  the ICI  claimed  to  use  it.  The  blood
glucose  monitors  that  use  glucose  dehydrogenase  are  a  sec-
ond  option,  Accu-Chek

®
(Roche)  and  Hemocue

®
(HemoCue

Inc)  because  they  interfere  with  fewer  substances,  and are
already  more  frequently  used,  in  23.3%  of the  units.

Analgosedation  control

With  regard  to  the protocols  used  in the ICU  relating  to
mobilisation,  the sedation  protocol  is  essential  because  it
determines  the  level of  cooperation  of  the  patient  with  the
exercises.  Moderate  sedation  is  necessary,  defined  in the  lit-
erature  as  an  optimal  RASS  range  of  between  −2 and  0.24

Therefore  it follows  that  scales  to  monitor  sedation  levels
should  be  used,  which  still  do not exist  in 12.8%  of  the  units,
and  11.6%  use  a scale  that  is  not  recommended,  the Ramsay
scale,  which  does  not enable  evaluation  of  anxiety-agitation
levels,  the  other  face  of  suboptimal  sedation.  Nevertheless
our  practice  is  better  compared  to  the  European  average26

(RASS  65%  vs.  48%,  Ramsay  12%  vs.  31%),  and  the Belgian
average45 in  particular,  where  use  of  the Ramsay  scale  was
64%  in 2014.

Obviously,  a protocol  must  regulate  the  frequency  of
assessment  and  consequently,  the  adjustment  of  analgesia
and  sedation  doses,  but  64%  of  ICU  in Spain  do  not have
a  sedation  protocol  (51%  in Europe,)  and  of  the units  that
do  use  a protocol,  only  15%  use  multidisciplinary  protocols
with  algorithms,  i.e.,  dynamic,  and  11.6%  use  daily  inter-
ruption  of  sedation,  the latter  percentage  being  a  fourth  of
that  of  Europe.26 At  present  no  practice  has  been  demon-
strated  as  better or  used  more  than  another24 but  analysing
the results  of  this  study,  where,  with  a clearly  significant  dif-
ference,  nurses  assess  sedation,  it is likely  that  a  nurse-led
protocol  would  be more  dynamic  than  medically  prescribed
daily  interruption  of sedation.  The  study  by  Sneyers  et al.45

undertaken  in  Belgium,  used  dynamic  sedation  protocols  for
33%  of patients  compared,  according  to  their  study  data,
with  the United  Kingdom  (80%),  and  the United  States  (71%).
The  authors  of  this  study  concluded  that the use  of  scales
is  illogical  if  dynamic  protocols  are  not  used,  because  they
increase  the risk  of delay  to  optimal  treatment  of  seda-
tion  levels.  Furthermore,  if the  sedation  protocols  do not
empower  nurses  (greater  autonomy  to  manage  drugs  accord-
ing  to  the levels  provided  by  the  sedation  scales)  these  scales
will  be  used less  over  time.  This  is  comparable  to  request-
ing  blood  glucose  measurement  hourly  with  no  blood  glucose
protocol  to  regulate  insulin  doses.

In addition,  dynamic  protocols  regulate  the administra-
tion  of  analgesia,  which  is  not always  the  case  with  daily
interruption  of  sedation  since, as  shown  in the  Belgian
study,45 only 42%  of  the  professionals  surveyed  evaluated
pain  during the  sedation  window,  and  did so  principally
guided  by  changes  in vital signs or  behaviour.  Only  11%
of  the units  used a scale,  a clearly  higher  percentage  in
our  study,  for  both  communicative  and  uncommunicative
patients,  although  it should be improved  principally  for
the  latter,  despite  both  being  above  the  European  average
shown  in the study  by  Morandi26 (74% vs.  58%  and 47%  vs.
10%,  respectively).

Control  of the risk  of  delirium

As  clearly  stated  by  Latronico46 ‘‘persistent  pain  is  a major
problem  for survivors  of critical  illness,  and  pain  assessment
in  these  patient  was  rated  as  ‘‘very  important’’.  Experts
in  the  rehabilitation  of  the  critical  patient  agree,15 and
more  so since  pain  is  a risk  factor  for  the development  of
delirium,13,14 the  other  great  enemy  of  mobilisation,  in turn
related  to  the  types  of sedation  agents  administered  (the
benzodiazepines  are associated  with  a higher  incidence  of
delirium  compared  to  dexmedetomidine  or  propofol),  and
the  type  of analgesia  (the  higher  the  dose  of  opioids  the
greater  the  incidence  of  delirium  compared  to non-steroidal
anti-inflammatory  drugs  or  paracetamol),  and  the level  of
implementation  of  non-pharmacological  measures  (visible
clock,  natural  light,  hearing  aids  and glasses,  presence  of
the  family,  earplugs  and sleep mask  to promote  sleep).14,24
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The  RASS  has  shown  good  correlation  with  the Confu-
sion  Assessment  Method  for  the Intensive  Care  Unit,  and
therefore  should  serve  as  a guide  to  the  patients  to  assess
for  potential  delirium.24 It should  be  monitored  once  per
shift  and/or  when  there  is  a  RASS  + 1  to  +4;  this was  only
undertaken  in one  of the 86  units  surveyed,  others  (31%)
were  guided  by  the presence  of  signs and  symptoms  of
delirium,  which is  not  specific because  the vital signs do
not  determine  differences  between  sedation  levels,47 which
may  mask  hypoactive  delirium.

The  lack  of protocols  for both  the prevention  and the
management  of  delirium,  around  70%, is  similar  to  the
European  average,26 which  does  not  encourage  the use  of
validated  scales  to  assess  the presence  of  delirium,  surpris-
ingly  underused  in Spain  compared  to  Europe  (26% versus
90%)  despite  the same  lack  of  protocols.  In contrast,  this
lack  does  not  affect the use  of non-pharmacological  meas-
ures  (34%  versus  20---30%),  although  according  to  the current
evidence  their  effectiveness  has  not  been demonstrated,14

they  are  basic  for  achieving  sleep,  and we  should  bear  in
mind  that,  despite  finding  no  differences  between  the  day
and  the  night  in terms  of  agitation  episodes,  Burk  et al.48

found  that  the  first  episode  usually  occurs  between  20  h  and
24  h.

Limitations

We  could  not contrast  the  responses  by  nurses  compared  to
data  collection  on  patients.  In some  cases  we  can  confirm
that  a  scale is  assessed  and  not  really  applied  in everyday
practice.  The  role  of the physiotherapist  in ICU  could  have
been  examined  in depth  (time  for  each patient,  tasks  for
which  they  are  responsible)  but  the  objective  of the  study
was  more  to  assess  nursing  care  in relation  to  ICUAW. In order
to  avoid  duplicating  responses  from  the same  unit,  a  likely
situation  when  distributing  online  surveys  and  a cause  of
selection  bias,  we  limited  access  to  one  nurse  per  unit  using
a  password.  This  resulted  in a lack  of representativeness
from  some  autonomous  regions,  where  we  could  not  contact
interested  investigators.

The  clinical  decisions  and  interventions  to  prevent  ICUAW
should  be  accompanied  by  the empowerment  of  nurses  in
the  correct  control  of  its associated  risk  factors,  such  as:
blood  glucose  control,  appropriate  analgo-sedation  doses,
prevention  and  early  treatment  of  delirium  by  implemen-
ting  multidisciplinary  protocols,  that enable  the  inclusion  of
a  physiotherapist  in  the team  to  direct  the level  of  mobili-
sation  according  to  the patient’s  functional  abilities.

Conclusions

Implementation  of  the  different  protocols  associated  with
the  prevention  of  acquired  muscle  weakness  was  high  in
relation  to the protocols  for  blood  glucose  control,  assess-
ment  of sedation  levels  and  pain  of communicative  patients,
but  low  in  terms  of  early  mobilisation  and  delirium  screening
and  prevention.  Likewise,  the presence  of  the  physiothera-
pist  in  ICU is  rare.
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