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Abstract

Objective: To facilitate knowledge synthesis and implementation of evidence supporting early physical
activity and mobilization of adult patients in the intensive care unit and its translation into practice, we
developed an evidence-based clinical management algorithm.

Methods: Twenty-eight draft algorithm statements extracted from the extant literature by the
primary research team were verified and rated by scientist clinicians (n=7) in an electronic three
round Delphi process. Algorithm statements which reached a priori defined consensus — semi-interquartile
range <0.5 — were collated into the algorithm.

Results: The draft algorithm statements were edited and six additional statements were formulated. The
34 statements related to assessment and treatment were grouped into three categories. Category A
included statements for unconscious critically ill patients; Category B included statements for stable and
cooperative critically ill patients, and Category C included statements related to stable patients with
prolonged critical illness. While panellists reached consensus on the ratings of 94% (32/34) of the algo-
rithm statements, only 50% (17/34) of the statements were rated essential.
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Conclusion: The evidence-based clinical management algorithm developed through an established Delphi
process of consensus by an international inter-professional panel provides the clinician with a synthesis of
current evidence and clinical expert opinion. This framework can be used to facilitate clinical decision
making within the context of a given patient. The next step is to determine the clinical utility of this

working algorithm.
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Introduction

The early mobilization of critically ill adult
patients is a relatively new management
approach advocated to address respiratory fail-
ure! and limit the disability associated with
intensive care unit (ICU) acquired weakness.”
This therapeutic approach has been reported in
clinical studies”’ and has been recommended by
the European Respiratory Society and
European Society of Intensive Care Medicine
Task Force on Physiotherapy for Critically Il
Patients.® While the detrimental physiological
effects of recumbency and restricted mobility
on organ systems in typically healthy subjects
have been widely reported for many years,” '
issues related to the use of early mobilization
of critically ill patients as a therapeutic option
have only recently been a shared focus of inter-
est to interprofessional teams practising in the
[CU 125614

The majority of physiotherapists surveyed
in Australia,'” South Africa!® and the UK’
offer some form of rehabilitation in the ICU,
while physiotherapists in the USA'® reported
greater involvement during the recovery from
critical illness. Apparently underutilized, only
10% of Australian responders reported that
exercise therapy is indicated for all critically
ill patients who are physiologically stable
and have no contra-indications. A survey
by Skinner and colleagues'® reported that

the decision to mobilize a patient in the ICU
was predominately made by physiotherapists.
However, large variations were noted in the
safety criteria used to initiate and monitor exer-
cise as well as in the dosage of therapy reported
by physiotherapists.'?

Clinical decisions about patient manage-
ment incorporate a range of factors, although
a necessary element should be the evidence
available, albeit limited.'® To address uncer-
tainties among clinicians about early mobiliza-
tion, we previously conducted a systematic
review of the literature.’® Although our find-
ings illustrated that evidence to support the
use of early mobilization in critically ill
patients is emerging, the published reports
lacked details about the clinical decision-
making factors to be considered by clinicians
when mobilizing a patient. This lack of prac-
tical information to inform clinical decision
making may be a barrier to the use of ecarly
mobilization as a therapeutic option in this
population. The inconsistent and variable
implementation strategies which have been
reported for early mobilization, support this
reasoning.”'>*!">* Variations in practice may
reflect a paucity of research and challenges in
translating and implementing evidence into
clinical practice.'

The formulation of evidence-based clinical
guidelines and/or best practice recommendations



has been proposed as a means of facilitating
clinical decision making.®'*!'*2?7 An algo-
rithm developed by a group of recognized
experts who appraise and contextualize evidence
in the field constitutes one means of facilitating
the translation of best practice recommenda-
tions into clinical practice potentially making
the uptake of evidence by practitioners more
compelling.>*® The reported cost-effectiveness
of using practice guidelines in the ICU lends
further support for developing an evidence-
based clinical management algorithm with
respect to mobilizing patients in the ICU, the
most expensive care setting.?”*

The problem of limited evidence is not
unique to the field of critical care. In recent
years, Delphi expert panels have been used in
medical fields to help develop best practice rec-
ommendations when only limited or equivocal
evidence is available.*’** This approach is
less commonly applied in critical care, but it
could be a pragmatic method to support
clinical decision making, particularly related to
new advances in critical care interventions.
Furthermore, the methodology provides the
tools to incorporate clinical expertise in the clin-
ical decision-making process, specifically in grey
areas of clinical practice.** The importance of
clinical expertise in evidence-based practice is
widely recognised.**3?

This work forms part of a larger project
in which a comprehensive evidence-based frame-
work consisting of five clinical management
algorithms for the physiotherapeutic manage-
ment of patients in ICU was developed through
a process of evidence synthesis and Delphi
consensus. The aim of which was to facilitate
evidence-based clinical decision making of phys-
iotherapists in the ICU and determine the effect
on patient outcome.’*® The purpose of this
paper is to report on the development of an
evidence-based clinical management algorithm
to facilitate knowledge synthesis, translation
and implementation with respect to early phys-
ical activity and mobilization of critically ill
patients.

Methods

Ethical approval was provided by the ethics
committee of Stellenbosch University and
participants provided informed consent. The
study entailed a three-round Delphi process
to formulate and rate the importance of
draft algorithm statements. A systematic
review of the literature was conducted to
answer the specific PICO (population; interven-
tion; comparison; outcome) question: Is it
safe and effective to mobilize/exercise intubated
and ventilated adult patients in the ICU?
(safe = no harmful outcomes, effective =
improved  function; functional capacity;
length of stay; time on ventilator; muscle
strength). The search was limited to English
language papers reporting on the adult popula-
tion. Grey literature was not consulted.
Experimental and observational studies were
considered. Six electronic databases were
searched, including Pubmed, CINAHL, Web
of Science, PEDRO, Cochrane, Science
direct and TRIP. Manual searching through
the contents of the South African Journal of
Critical Care (SAJCC) and the South African
Journal of Physiotherapy (SAJP) was also
done. Two critical appraisal tools were used
to appraise the methodology of the eligible
papers. Systematic review methodology and
findings are available at wwwO0.sun.ac.za/
Physiotherapy ICU_algorithm.

Based on the systematic review findings the
primary research team (SH;QL) drafted five
best practice recommendations based on the
Grades of Recommendation, Assessment,
Development, and Evaluation (GRADE) for-
mulation.”®¥” Based on data extracted from
the identified studies, 28 draft algorithm state-
ments were formulated and grouped into three
categories. Category A included statements
related to assessment and treatment of uncon-
scious critically ill patients who are unable to
initiate activity; Category B included statements
on assessment and treatment of stable and coop-
erative critically ill patients, who are able to



initiate activity; and Category C included state-
ments related to stable patients with prolonged
critical illness.

Selection of rehabilitation subgroup
Delphi panellists

Potential panellists were identified during the
systematic review process used in the develop-
ment of a comprehensive evidence-based frame-
work for the physiotherapeutic management of
patients in ICU. Scientist clinicians were eligi-
ble to participate in the rehabilitation subpanel
if 1) they had published predominately in
the area of rehabilitation and if 2) the papers
were indexed in Medline, CINAHL, Web of
Science, PEDro, Science Direct, Cochrane,
TRIP or published in the SAJP or SAJCC.
Researchers were excluded if they were not elec-
tronically contactable or declined the invitation
(Figure 1).

Instrumentation

An interactive website linked to a password-
protected database was developed to distrib-
ute information and collate responses from the
Delphi panel. The website contained the draft
best practice recommendations, algorithm state-
ments and evidence synthesis reports. The func-
tionality of the database changed in relation to
the specific round of the three-round Delphi
process (Figure 2).

Delphi study procedure

Each round lasted two weeks. During this time,
panellists had unlimited access to the database
and an opportunity to add anonymous text
comments. Following each round, a summary
of responses not registered on the database
was communicated electronically to individual
panellists by the principal investigator (SH) to
provide an opportunity to complete responses.

Population of scientist clinicians publishing in specific
topic areas in the field of critical care

National n=15

Invited to participate in Delphi panel
based on publication record in identified journals n=42

International n=27

No response n=11

Declined n=4
National n=1 International n=3

National n=2 International n=9
No longer working in area n=2; No time
available n=1; Maternity leave N=1
Accepted invitation n=27
National n=12 International n=15
Panelists sub grouped based on research
focus
N v v i
Pulmonary Rehabilitation Acute Lung Abdominal Thoracic
Dysfunction n=7 n=7 Injury n=5 surgery n=5 Injuries n=4
National n=1 National n=2 National n=4 National n=2 National n=4
International International International International International
n=6 n=5 n=3 n=0

Figure 1. Flowchart of Delphi panel allocation.



This individual communication was concerned
with logistical issues and not related to content.

Data analysis

The median rating and the semi-interquartile
range (SIQR) were calculated for each algorithm
statement. Consensus on the algorithm state-
ments was defined a priori as a SIQR <0.5.

Formulation of the final evidence-based
clinical management algorithm

Statements which reached consensus were col-
lated into an algorithm using descriptors based
on the median rating. This resulted in a hierar-
chy of ratings. No statements were discarded
based on importance.

Results

Ten of the 42 potential panellists identified
during the systematic review process had pub-
lished predominately in the area of rehabilita-
tion and were thus invited to partake in the
rehabilitation  subgroup. Seven panellists
accepted and were allocated to this sub-panel
(Figure 1). The profiles of the panellists are sum-
marized in Table 1.

The three rounds of the Delphi process were
completed online between May and August
2008. A 100% response rate was achieved in
rounds one and three. Due to technical diffi-
culty, one panellist was unable to complete all
responses in round two.

During the verification process used in round
one, the 28 draft algorithm statements were edited,

AGREE: The database kept tally of percentage

[l El The database displayed: The draft
OBIJECTIVE: .
X algorithm statements
To verify the
statements \1/

included into the
draft evidence

agreement. Consensus was defined a priori as
75% agreement

Panelists were instructed: To read the
short summary of the background reports;

based clinical review each statement in the draft DISAGREE: A textbox opened and participants
management algorithm; and either AGREE / DISAGREE were allowed to add free text comments, suggest
algorithm with existing statement alternatives and additions
1
ROUND 2 The database displayed: Statements
OBJECTIVE: which reached consensus; all alternatives
To rate the

importance of
each algorithm

and additions suggested by panelists in

round one

statement
Panelists were instructed: To rate the
importance of each of the statementson a
scale of 1-5
1
ROUND 3 The database displayed: All algorithm
OBJECTIVE: statements; the panelists individual rating Panelists were provided the opportunity to retain
To reach their original rating. They were asked to

consensus on
the rating of the
statements

in round two and the median rating of the
group

motivate iftthey did not wanttto accepttthe

\

median rating

Panelists were instructed: To consider
their rating based on the median rating of
the group

Changed rating: Consensus was defined a priori
as the median rating with a SIQR < 0.5

Figure 2. Verification and rating of the algorithm statements.



Table |. Profiles of the panellists who participated in the rehabilitation Delphi sub-panel

Number of years of

No. of publications in field
*number of publications

Country Qualification clinical experience Indexed in medline n=
Australia Physiotherapist 25 10
(PhD) *25
Belgium Physiotherapist 30 10
(PhD) *74
Canada Physiotherapist 30 20
(PhD) *19
Italy Intensivist 37 I5
(PhD) *171
USA Registered nurse and 20 3
psychologist *57
(PhD)
South Africa Physiotherapist 16 8
(PhD) gl
South Africa Physiotherapist 12 3
(MSc)

removed or additional statements formulated,
resulting in a total of 34 algorithm statements.
None of the statements was rated as either unim-
portant or detrimental. The verification process
was used to reformulate and add additional infor-
mation as indicated (Electronic supplement E1).

In Category A (unconscious patients), three
new statements were added and the original
four statements were edited. Editing was con-
fined to sentence structure, for example, the
original statement ‘“Two hourly change of posi-
tion supine — quarter turn’ was changed to
‘Regular change of position: with the aim of
two hourly changes in position’. Two of the
three additional statements addressed the
themes of inter-professional consultation and
individual patient assessment. The panellists
reached consensus on the rating of all seven
statements, rating the majority of the state-
ments essential 43% (3/7) or very important
43% (3/7). While the assessment of cardiovascu-
lar reserve before initiating activity was rated
essential, inter-professional team discussions
regarding sedation and implementation strate-
gies were rated very important by the panel.

Semi-recumbent positioning and regular posi-
tion change were rated essential activities to
include in the management of this group of
patients, while the inclusion of daily passive
movements was rated very important. (Refer
to Electronic supplement E2 for completed
algorithm.)

In Category B (physiologically stable
patients), six new statements were added
and six draft statements were edited. The draft
statements were revised based on editorial com-
ments to improve the sentence structure.
For example, the original statement ‘During all
activities, ensure SpO,>90%"’ was revised to
‘Maintain sufficient oxygenation (SpO, > 94%)
during all activity (can increase FiO,)’. Three
of the six added statements referred to the
importance of an individual patient-centered
programme. The panellists reached consensus
on the rating of 17/19 statements after the
third round. The majority of the statements
(79 % (15/19)) was rated either essential (53%
(10/19)) or very important (26% (5/19)).
Panellists agreed that it was essential that
there be congruency between the following



four aspects when deciding to initiate early
activity for Category B patients. This included
1) physiological stability (cardiovascular and
pulmonary reserve) 2) practical considerations,
e.g. the identification of existing precautions
which could restrict mobility e.g. fractures,
patient size, 3) inter-professional team discus-
sions, and 4) clearly documented functional
goals determined in consultation with the
patient. Panellists were unable to agree on
the ratings of two statements. This included
the evaluation of arrhythmias and a patient’s
physical appearance during activities. (Refer to
Electronic supplement E3 for completed
algorithm.)

In Category C (deconditioned patients), no
statements were added but six statements were
revised based on editorial comments pertaining
to the structure of the statements. The panellists
reached consensus on the rating of all eight
statements after the third round, with the major-
ity of the statements (75%) being rated as essen-
tial (50% (4/8)) or very important (25% (2/8)).
Panellists agreed that it was essential for
patients to reach medical stability (controlled
sepsis, haemorrhage and arrhythmias) before
the implementation of an exercise programme.
This exercise programme should target the
trunk and extremities and focus on strengthen-
ing and endurance. The panel agreed that it
was essential to offer this programme daily.
(Refer to Electronic supplement E4 for com-
pleted algorithm.)

Discussion

This paper reports on the development of the
first evidence-based clinical management algo-
rithm for the mobilization of adult patients in
the ICU. The statements rated essential by the
panel highlighted the importance of including a
mobilization plan for every patient admitted
to an ICU. In addition the importance of indi-
vidual patient assessment, clinician’s judge-
ment and inter-professional consultation in the
decision-making process was emphasized.
Through the consensus rating of the remaining

statements ranging from desirable to very
important, the panellists strived to provide
a rating hierarchy of issues for clinicians to
consider when making this judgement. This val-
idated framework could be useful in clinical
practice to identify patients’ readiness for being
mobilized, thereby implementing patient- or
physiotherapist-initiated activities in a timely
fashion. This could in turn systemize pathways
to guide clinical decision making.®

Some panellists questioned the applicability
of the reductionist model of analysis for the
management of patients with complex condi-
tions such as in the ICU. Patients in the
ICU who are typically managed by physiother-
apists present with complex co-morbidities
which may directly or indirectly threaten or
impair oxygen transport. Because of the poten-
tial for such heterogeneity in presentation,
patients require a range of medications and
medical support. Thus, patients in the ICU
require detailed comprehensive organ system
assessment and ongoing evaluation in order
to develop patient prescriptive parameters.
While recognizing this reality, panellists
acknowledged that by providing physiothera-
pists with criteria for mobilizing ICU patients,
the barriers to mobilization may be removed,
thereby facilitating the exploitation of this pow-
erful intervention.! Evident from the consensus
reached, these view points were reconciled.
The panellists concurred that while individ-
ual clinical judgement is essential, there is a
role for a framework to guide such decision
making. However, the progression of the patient
needs to be response dependent versus protocol
dependent.

The importance given to the development
of a mobilization plan for each patient admitted
to an ICU could prioritize the use of mobiliza-
tion and physical activity as a therapeutic
option.'>*""* This plan would ensure a daily
screening of all patients and allow for the early
identification of patients who are sufficiently
haemodynamically stable to warrant being
mobilized.">® This has the potential for phys-
iotherapists to include early mobilization for



all patients in the ICU"*3® rather than reserve
this therapeutic option as an additional manage-
ment option for specific patients.'>!” Panellists
agreed that after the initial medical stabilization
of the patient, the goal in the management of
all patients in the ICU is the timely progression
to active mobilization and eventual participa-
tion within a patient’s state of rouse ability.>
Therefore, discussion between the physiothera-
pist and inter-professional team members
was encouraged with respect to a range of
issues including the effect of medication on a
patient’s ability to respond to verbal commands
and the need for reduced but effective sedation.?
While the initiation of mobilization could be
experienced as an uncomfortable procedure,
early rehabilitation has been linked to
improved emotional wellbeing following the
ICU stay.* Thus, balancing the prescription of
mobilization and analgesia needs to be examined
further. Auto-sedation and relaxation could
have a major role in minimizing anxiety and
physical discomfort for patients in the ICU.
This could be a novel area of physiotherapy
research.

Despite the scarcity of studies, the panellists
agreed on the rating of core activities included
for Category A (unconscious) patients. This
includes the use of semi-recumbent positioning
with the goal of 45° head off the bed up and
higher®#°#!; regular position changes beyond
the standard every two-hour turning regimen;**
daily passive movement of all joints," *** (pas-
sive) bed cycling® and electrical stimulation as
indicated.*** The additive and multiplicative
effects of these interventions need to be evalu-
ated further. The panellists agreed that it is safe
to mobilize patients in Category B (physiological
stable) if screened beforehand.'>¥4647 Patients
mobilized in the ICU based on specific criteria
have been reported to remain haemodynami-
cally stable with few instances of adverse
events. % None of these adverse events
has been reported to result in increased mortal-
ity, length of stay, or additional cost.>***¢ The
addition of targeted exercise to an ambulation
programme for patients in Category C

(deconditioned) has been reported to increase
muscle strength,*® functional activity* and exer-
cise tolerance.”® The panellists concurred that
for patients who were unable to be actively
mobilized within five days of admission to the
ICU, a targeted strengthening programme
should be added to a standardised ambulation
program. The frequency and length of these
exercise sessions should be informed by the
best possible conditioning effect within the mar-
gins of the patient’s tolerance for exercise and
safety. Despite the recommendation, panellists
were not convinced that these additional exercise
sessions, over and above mobilization alone,
constitute a cost-effective strategy for all
patients admitted to an ICU. The added value
of these interventions to patient outcome war-
rants investigation. The identification of which
patients would benefit most from additional
interventions is also warranted.

Studies in the literature use a variety of
terms to describe physical activity and exercise
related to the critically ill patient population
including activity, mobility, movement, mobili-
zation and exercise. Although the terminol-
ogy used in this paper is defined within the
context of each statement, there is a need
to define terms within the context of critical
care. With advances in developing principles
of practice for mobilizing critically ill patients,
we recommend the formation of an interna-
tional taskforce to standardize terms and
language.

Limitations in the process of algorithm devel-
opment need to be considered. First, deci-
sions made regarding the compilation of this
Delphi panel could limit the external valid-
ity of the algorithm.” The decision to limit
the panel to scientist clinicians in this field, how-
ever, was deliberate because it was expected
that these scientist clinicians would be well
informed about the clinical decision-making
factors pertaining to early mobilization.’*
We recognize that this decision necessarily
implies the potential of a vested discipline speci-
fic interest in the use of mobilization in the
ICU. Early mobilization in the ICU is a new



focus of research in critical care, with a limited
number of scientist clinicians publishing in this
field. This could explain the small number of
scientist clinicians who qualified for participa-
tion on this Delphi panel. Finally, the sample
was limited to scientist clinicians with a
track record in the specific subject area. New
scientist clinicians in this specific area of inter-
est were therefore not included. These decisions
are in line with current recommendations
for Delphi panel composition.’>> Despite
these concerns, the results of this Delphi process
are supported by recent data from random-
ized controlled trials unavailable at the time
of this study.'*

Conclusion

Based on a synthesis of the extant literature
contextualized to clinical practice, the interna-
tional panel who participated in this
Delphi study concluded that an individual
mobilization plan must be developed for each
patient admitted to an ICU. Given the
unequivocal strength of the physiologic knowl-
edge base supporting being upright and
moving, and progressive exercise to achieve
optimal functional capacity and life participa-
tion, we make a case for these being founda-
tion pillars of physiotherapy management in
the ICU. The important questions that need
to be addressed and refined are how we can
better titrate these interventions safely and
therapeutically to achieve the optimal out-
comes for a given patient. A working algo-
rithm provides a basis for translating
knowledge into the practice of mobilizing
patients in the ICU. This tool has the poten-
tial to reduce practice variability; maximize
safety and treatment outcome; provide a
benchmark and baseline for further refinement
of the practice of early activity and mobilizing
patients over time; and inform future studies
in the field.

The evidence-based clinical management
algorithm developed through an established
Delphi process of consensus by an international

inter-professional panel is the first of its kind.
It provides the clinician with a synthesis of cur-
rent evidence and clinical expert opinion, and
a framework to augment clinical decision
making in the context of a given patient. The
next step is to determine the clinical utility of
this working algorithm.

Clinical messages

e A patient-specific mobilization plan must
be developed for each patient admitted to
an ICU. The goal of this plan is the timely
implementation of early patient-initiated
activity.

e This plan must be developed in consulta-
tion with inter-professional team mem-
bers, the patient and/or family, and
include clear objectives and measurable
outcomes.

Acknowledgements

We acknowledge the contributions of Dr Kathy
Stiller and Professor Ramona Hopkins to the
Delphi Process.

Funding

This work was supported by the Medical Research
Council of South Africa [grant number (N05/10/185)].

Competing interests

None.

References

1. Morris PE, Goad A, Thompson C, et al. Early intensive
care unit mobility therapy in the treatment of acute respi-
ratory failure. Crit Care Med 2008; 36: 2238-2243.

2. Schweickert WD, Pohlman MC, Pohlman AS, et al. Early
physical and occupational therapy in mechanically venti-
lated, critically ill patients: a randomised controlled trial.
Lancet 2009; 373: 1874-1882.

3. Burtin C, Clerckx B, Robbeets C, et al. Early exercise in
critically ill patients enhances short-term functional
recovery. Crit Care Med 2009; 37: 2499-2505.

4. De Jonghe B, Bastuji-Garin S, Durand MC, et al.
Respiratory weakness is associated with limb weakness



12.

13.

16.

17.

18.

19.

20.

and delayed weaning in critical illness. Crit Care Med
2007; 35: 2007-2015.

. Bailey P, Thomsen GE, Spuhler VJ, et al. Early activity

is feasible and safe in respiratory failure patients. Crit
Care Med 2007; 35: 139-145.

. Bailey PB, Thomsen GE and Bezdjian L. The progres-

sion of early activity in mechanically ventilated patients
is improved upon transfer within ICUs. Crit Care 2005;
33: 118.

. Stiller K and Wiles L. Mobilisation of intensive care unit

patients. Aust J Physiother 2006; 52: 30-31.

. Gosselink R, Bott J, Johnson M, et al. Physiotherapy for

adult patients with critical illness: recommendations of
the European Respiratory Society and European Society
of Intensive Care Medicine Task Force on
Physiotherapy for Critically Ill Patients. Intensive Care
Med 2008; 34: 1188-1199.

. Ross J and Dean E. Integrating physiological principles

into the comprehensive management of cardiopulmo-
nary dysfunction. Phys Ther 1989; 69: 255-259.

. Dean E and Ross J. Oxygen transport. The basis for

contemporary cardiopulmonary physical therapy and
its optimization with body positioning and mobilization.
Phys Ther Prac 1992; 1: 34-44.

. Dean E and Ross J. Discordance between cardiopulmo-

nary physiology and physical therapy. Toward a ratio-
nal basis for practice. Chest 1992; 101: 1694-1698.
Dean E. Oxygen transport: a physiologically-based con-
ceptual framework for the practice of cardiopulmonary
physiotherapy. Physiotherapy 1994; 80: 347-355.
Greenleaf JE. Intensive exercise training during bed rest
attenuates deconditioning. Med Sci Sports Exerc 1997;
29: 207-215.

. Morris PE. Moving our critically ill patients: mobility

barriers and benefits. Crit Care Clin 2007; 23: 1-20.

. Skinner EH, Berney S, Warrillowc S and Denehyb L.

Rehabilitation  and  exercise  prescription  in
Australian intensive care units. Physiotherapy 2008; 94:
220-229.

Van Aswegen H and Potterton J. A pilot sur-
vey of the current scope of practice of South African
physiotherapist in intensive care units. SAJP 2005; 61:
17-21.

Lewis M. Intensive care unit rehabilitation within the
United Kingdom. Physiotherapy 2003; 89: 531-538.
Hodgin KE, Nordon-Craft A, McFann KK, Mealer ML
and Moss M. Physical therapy utilization in intensive
care units: results from a national survey. Crit Care
Med 2009; 37: 561-566. quiz 566-8.

Morris AH. Treatment algorithms and protocolized
care. Curr Opin Crit Care 2003; 9: 236-240.

Hanekom S, Louw Q, Coetzee A. The development of
an evidence based protocol for the management of
patients in a surgical ICU. 2008.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Nava S and Ambrosino N. Rehabilitation in the ICU:
the European phoenix. Intensive Care Med 2000; 26:
841-844.

Jones AY. Intensive care physiotherapy — medical staff
perceptions. Hong Kong Physiother J 2001; 19: 9-16.
King J and Crowe J. Mobilization practices in Canadian
critical care units. Physiother Can 1998; 50: 206-211.
Norrenberg M and Vincent JL. A profile of European
intensive care unit physiotherapists. European Society
of Intensive Care Medicine. Intensive Care Med 2000;
26: 988-994.

Van der Wees PJ, Hendriks EJ, Custers JW, Burgers JS,
Dekker J and de Bie RA. Comparison of international
guideline programs to evaluate and update the Dutch
program for clinical guideline development in physical
therapy. BMC Health Serv Res 2007; 7: 191.

Jaeschke R, Guyatt GH, Dellinger P, et al. Use of
GRADE grid to reach decisions on clinical practice
guidelines when consensus is elusive. BMJ 2008; 337:
a744.

Schunemann HJ, Fretheim A and Oxman AD.
Improving the use of research evidence in guideline
development: 9. Grading evidence and recommenda-
tions. Health Res Policy Syst 2006; 4: 21.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE:
an emerging consensus on rating quality of evidence
and strength of recommendations. BMJ 2008; 336:
924-926.

Ely EW, Meade MO, Haponik EF, et al. Mechanical
ventilator weaning protocols driven by nonphysician
health-care professionals: evidence-based clinical prac-
tice guidelines. Chest 2001; 120(6 Suppl): 454S-63S.
Smart A. A multi-dimensional model of clinical utility.
Int J Qual Health Care 20006; 18: 377-382.

Falkson CB, Bezjak A, Darling G, et al. The manage-
ment of thymoma: a systematic review and practice
guideline. J Thorac Oncol 2009; 4: 911-919.

Dernis E, Lavie F, Pavy S, et al. Clinical and labora-
tory follow-up for treating and monitoring patients
with ankylosing spondylitis: development of recommen-
dations for clinical practice based on published evidence
and expert opinion. Joint Bone Spine 2007; 74: 330-337.
Salliot C, Dernis E, Lavie F, et al. Diagnosis of periph-
eral psoriatic arthritis: recommendations for clinical
practice based on data from the literature and experts
opinion. Joint Bone Spine 2009; 76: 532-539.

Jones M, Grimmer K, Edwards J, Higgs J and Trede F.
Challenges in applying best evidence to physiotherapy
practice: part 2 - health and clinical reasoning models to
facilitate evidence-based practice. Internet J Allied
Health Sci Practice 2006; 4: 1-9.

Sackett DL, Rosenberg WM, Gray JA, Haynes RB
and Richardson WS. Evidence based medicine: what it
is and what it isn’t. BMJ 1996; 312: 71-72.

10



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Hanekom S, Berney S, Morrow B, et al. The validation
of a clinical algorithm for the prevention and manage-
ment of pulmonary dysfunction in intubated adults — a
synthesis of evidence and expert opinion. J Eval Clin
Pract 2010 [Epub ahead of print].

Schunemann HJ, Jaeschke R, Cook DJ, et al. An official
ATS statement: grading the quality of evidence and
strength of recommendations in ATS guidelines and rec-
ommendations. Am J Respir Crit Care Med 2006; 174:
605-614.

Thomsen GE, Snow GL, Rodriguez L and Hopkins RO.
Patients with respiratory failure increase ambula-
tion after transfer to an intensive care unit where
early activity is a priority. Crit Care Med 2008; 36:
1119-1124.

Rattray JE and Hull AM. Emotional outcome after
intensive care: literature review. J Adv Nursing 2008;
64: 2-13.

Dodek P, Keenan S, Cook D, et al. Evidence-based clin-
ical practice guideline for the prevention of ventilator-
associated pneumonia. Ann Intern Med 2004; 141:
305-313.

Thomas PJ, Paratz JD, Stanton WR, Deans R
and Lipman J. Positioning practices for ventilated inten-
sive care patients: current practice, indications and con-
traindications. Aust Crit Care 2006; 19: 122-126, 128,
130-132.

Krishnagopalan S, Johnson EW, Low LL
and Kaufman LJ. Body positioning of intensive care
patients: clinical practice versus standards. Crit Care
Med 2002; 30: 2588-2592.

Clavet H, Hebert PC, Fergusson D, Doucette S
and Trudel G. Joint contracture following prolonged
stay in the intensive care unit. CM A4J 2008; 178: 691-697.
Zanotti E, Felicetti G, Maini M and Fracchia C.
Peripheral muscle strength training in bed-bound
patients with COPD receiving mechanical ventila-
tion: effect of electrical stimulation. Chest 2003; 124:
292-296.

Gerovasili V, Stefanidis K, Vitzilaios K, et al. Electrical
muscle stimulation preserves the muscle mass of criti-
cally ill patients: a randomized study. Crit Care 2009;
13: R161.

Stiller K, Phillips A and Lambert P. The safety of mobi-
lisation and its effect on haemodynamic and respiratory

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

status of intensive care patients. Physiother Theory Pract
2004; 20: 175-185.

Stiller K. Safety issues that should be considered when
mobilizing critically ill patients. Crit Care Clin 2007; 23:
35-53.

Martin UJ, Hincapie L, Nimchuk M, Gaughan J
and Criner GJ. Impact of whole-body rehabilitation in
patients receiving chronic mechanical ventilation.
Crit Care Med 2005; 33: 2259-2265.

Chiang LL, Wang LY, Wu CP, Wu HD and Wu YT.
Effects of physical training on functional status in
patients with prolonged mechanical ventilation. Phys
Ther 2006; 86: 1271-1281.

Nava S. Rehabilitation of patients admitted to a respi-
ratory intensive care unit. Arch Phys Med Rehabil 1998,
79: 849-854.

Keeney S, Hasson F and McKenna H. Consulting
the oracle: ten lessons from using the Delphi tech-
nique in nursing research. J Adv Nurs 2006; 53: 205-212.
Hung HL, Altschuld JW and Lee YF. Methodological
and conceptual issues confronting a cross-country
Delphi study of educational program evaluation. Eval
Program Plann 2008; 31: 191-198.

Fretheim A, Schunemann HJ and Oxman AD.
Improving the use of research evidence in guideline
development: 3. Group composition and consultation
process. Health Res Policy Syst 2006; 4: 15.

Topp R, Ditmyer M, King K, Doherty K
and Hornyak 3rd J. The effect of bed rest and poten-
tial of prehabilitation on patients in the intensive
care unit. AACN Clin Issues 2002; 13: 263-276.

Porta R, Vitacca M, Gile LS, et al. Supported arm train-
ing in patients recently weaned from mechanical venti-
lation. Chest 2005; 128: 2511-2520.

Vitacca M, Bianchi L, Sarva M, Paneroni M
and Balbi B. Physiological responses to arm exercise in
difficult to wean patients with chronic obstructive pul-

monary disease. Intensive Care Med 2006; 32:
1159-1166.
Van de Meent H, Baken BC, Van Opstal S

and Hogendoorn P. Critical illness VR rehabilitation
device (X-VR-D): evaluation of the potential use for
early clinical rehabilitation. J Electromyogr Kinesiol
2008; 18: 480-486.

11



JO PaUOIIIPUOD SNOIISUOD PUB ‘SNOIISUOOUN) $31I0821Ed Juded 92.Y) JO) SIUSWIAIEIS WILIOS[E SYI UO SNSUISUOD SUIYdEa. JO SSII0.d

(%014 oseanur ued)
x (001 | x(000)T TATPE e BULNp (%P6 < “0dS) UORUSDAXO JUSDIPNS URIUIRIW' 0T %06 < “0dsS 2insus sapiAlde |le Bulng
“JuUasu0d juanjed pue sjuswydene/saul| Jo Juswade|d pue yibus|
!31qejieAe djpy pue 9zis Juaned :SJ0)0e) [ejusWUOIIAUD Buimo)|o) ay)
SS2Ippe pue JapISuod AjAOR Ajes 93eniul 0} 9AISSD JR|NJSRAOIPIED JUSSUOD JUBljed ‘SjuswydeRe/saull Jo Juswadeld pue yibusT
« (00T « (00T 10 dlweuApoway ‘Alojesidsal sjuaned e bupenjeas alojeg ‘6 !3|qe|ieAe djpy pue azis Jualjed :JapISU0d 0} SI03OR) [RIUSLIUOIIAUT
A3IA10e 1013534 pIN0d Jey} uoRipuod Jipaedoyyo Jo |edibojoinau
yetb upys Jds Juadal *H9) uonuaaiRul eJ16INS Aue Jo ouasald ¢ Yeub upys J1ids Jusday
33 1opIsuod AiAoe Ajiea a3eniul 03 9AISSa] JB|NOSBAOIPIRD 7¢suonedipur esjuod dipsedoypQ .¢suonedipul enuod [ed1bojoinsN
« (0071 « (0071 10 dlweuApowsey ‘Alojedidsal sjuaned e bupenjeas alojeg '8 UOI3eZI|IqOW SAIIOR JO UOKeRIUI 91049q J9PISU0D 0} SI0)0e4
s9|dsnw 2y} 32bJey 03 uoneNWns
«(Gz0)e| x(8€0)¢ |e211D9]9 JRNJOSNWOJNAU dpNnpoul dgejieAe si uawdinba ayy 41 £
*si239weded dyads Juaned Juswndop pue wes)
|euoissajold-1a3ul 8y} yym swasAs Aleuowind pue [edibojolnau
‘leuaJ “JejndsenolpJed ayy Jo asiwoidwod d|qissod ayj 03 paJedwod
(sjuswanow anissed pue abueyd uopisod Jeinbal ‘bujuonisod)
«(000) 2| x(8€0)¢ SJUWIJR 2402 3y} bunuawsaldwi jo syyauaq [epnualod ayy mm:um_n_ 9
9|qissod se uoos
se dyeme pue paje s| Juaned burinsus jo |eob ayl yum (uonepss
Buipnjour) ssausnopsuod jusied bunodaye uonedpaw o) piebal
«(0°0) ¢ (50 ¢ UM SISQUISW Wes) [ uoissajoad Jajul YiM SUoISSnISIp ajeliul g
JIEp 20UO pa3o|dUod SjusSWSAOW [BJIDOJOISAUd ||e JO suonnadal abue. ||ny ybnoiyy
«(00) ¢ (88°0) ¢ ST "syulol Aywaiixa J1amo| pue Jaddn ayj JO SJUSWDAOW DAISSBd Ajlep 92U0 SaRIWRIIXS JOMO| pue Jaddn JO JUSWDAOW DAISSed 't
“Tonisod
(0071 (szn1 g3 vorzy1,UANY J3END — Buidns uopysod Jo sbueyd Alnoy om1 *g
% (SZ0) 1 (st T (2u1dns) uonysod dn peay Gi-0g Ul Juaned ay) 3sINN ¢
pauUIeUIBW 9 UBD (%06 < nOm.u. v :o_umcmgxo ucm_u_tsm D {{9002 "['d"sewoy
uiw/Bx/6ow 10 > suljeualpe/ioN ‘uiw/6x/6ow 19 00T "M "“42|InS T8Z}} uiw/6x/6owT0>3uljeusipe/ioN
0T > aujwedoq :poddns ado.sjou 9sop Mo| uo S| Juaped e ap7p- UIW/B3/6oWQT> duiwedoq :poddns ddoljour 3S0p Mo e
1594 1@ (NdY) wnwixew papipald abe 945/ > YH o wnuwixew papipald abe o467 > (YH) 918l LeaH e
D3 U0 J|]ISIA SeIWYIAYLIe DRIPIED MBU OU e (923) weibo1p.1e20.4303|3 UO I[]ISIA SEIWLIAYLIE DRIPJED MBU ON
. BH ww 09 < (dVIA) @Inssald |elid)ie uesjy e
:SalIAIDR :sjuswanow aAissed Bujwiopad Jo uonisod
v A1ob33e) Jo Aue Buipnppul 910J9q 9AI9SJ JRINJSBAOIPJED JUDIDIYNS buibueyd ‘buiuoryisod 210§9q SAISSDI JRINISRAOIPIRD JUBDIYNS
x(000) 1| x(880) T sey juaijed ay3 Jey3 uiWIlRp 0} eLAYID Buimo||0) Y3 asn °T sey juanjed ay3 Jey3 uIWI}Rp 0} eLRYD Buimol|o) Y3 asn °T
/=U 9=u
(401S) (401S)
NVIQ3IW NVIQ3IW
€ dNNOY | 2 aNNOY T ANNOY NI NOILVOI4IY3IA ¥314V SINFWILVIS AISIAY SINIWILVIS WHITIO0DTV 14Viad
ONILLVY ONILVY < dANNOY T ANNOY

(psuonipuodsp
*13 xipuaddy

12



(panunuod)

(%014 asealdul ued)
x«(00) T x(00°0) T Anaipe |le buunp (%6 < ?0ds) UORRUSHAXO JUSPINS UlRIURIW'0C aygSSI8INesap Juaned i 2014 snlpe Ajuelodwa
95'ssDUIUBDM )ey|1oey Ajjenuajod pjnod pue a4es s
Ajinoe Ales ojul (@auelnpua pue bujuayibuans yyoq) awibal Ajijiqow e ojul (dueinpud pue Buluayibuals Yyioq) sasidiaxa
% (0°0) € (£9°0) € S9SIDJ9Xa WL.Ie 9pN|dul paq JO IN0 dzjjiqow 03 d|geun si juaned JI°6T wJe Jo uoisnjpul 3y} pag Jo N0 3zijiqow 03 3|qeun S| yuaned JI
JUN U3 Woly
ab.eydsip uo w QT 1se9) 18 bupjjem jo [eob ayl ym Ing ‘adueisjoy
% (00) € (g0) € sjuaned Aq papinb aq pinoys AjAnoe Aues jo uoissalbold gt 2b1eydsip a1049q w QT Bupjjem Jo [eob yym saniAide ay3 ssaiboid
S11e3s buiquip
Apuapuadapui bupjjiem acApuspuadapur bupjiem
ouejsisse yum bupjiem ouejsisse yum bupjiem
Jileyd e 03} paq ay3 Jo abpa ayy woly Jaysuely buipuels e Jileyd e 03} paq ay3 Jo abpa ayy woly Jaysuely buipuels e
buipuels 03 bumis buipuels 03 bumis
P3q 2u3 Jo 9bpa ay3 uo bumis 03 bulh| P3q 2y3 Jo 9bpa ay3 uo bumis 03 bulh|
(001 « (0071 :wody buissaiboid apnjoul SSRIAIDE UORRZIIGON LT 1wo4y buiaow apnpdul SaIIIAIROR UONEZI|IGOI
OHWO 0T > d33d
9'0 > ‘04 O°H Wwd 0T > d33d 9'0 > “0ld
Hoddns Alojesidsal a3enbape uiejuiew 03 9|qy [6] Hoddns Aiojesidsal a3enbape uiejuiew 03 9|qy
usanped Alojesidsas Alojoeysies usanped Alojesidsas Alooeysies
%} Uey} SS3| suoneleA 06 < ‘0ds % UBU} SS3| SUOReLIeA %06< 0dS
00€ < ‘0ld: “oed 00€ < ‘0ld: “oed
x(Sz0)T | x0T :9AI9s31 Adeuowind aujwislap uonezijiqow Auea buneniul 210499 91 :9A9sa) Areuownd aujwiaiap uonezijiqow Ales bupeniul a1ojeg
sdup suiwe|oydajed pue uoisuajodAy J13eISOyM0 JO DUBSAY
papn|oxa salbojoyied dejpied Jolepy sdup suiwejoydajed pue uoisuajodAy 213RISOYMO JO UBSqY
(seiwyAylie ou) [ewlou 5H3 9,PPPNX3 saibojoyied deipied Jofen
BLIBA 9407 UBY] SS9| dg (selwyiAy.le ou) jew.ou HHJ
wnwixew papipaid abe 9,05 > YH bunsay AjliqerieA 9,0z ueyy ss9| dd
JEYNESEY] wnuwixew papipald abe o505 > YH Bunsay
% (002 (50) ¢ 1B|NJSEAOIPJRD BUIWIRISP uonezljiqow Apes buneniul 21059g°ST :9AIDSD. JR|NJSRAOIPJRD SUIWIRISP uonezijiqow Ales bupeniul a1ojeg
7/loww gz—S°€ 3s0on|6 poolg 7/loww gz—5°€ 3s0on|6 poojg
D09€ < G8E > adnjesadwa | D09E< Do8E> imesadwa ]
<W/s|[2 0080T—00EH JUNOD |20 SUYM <W/s|I120 0080T—00EY JUNOD [[22 SUYM
<W/S[[33 00070€< 3UNOD 19[33eld <W/s|[120 000°0Z 3Unod 39[R3e|d
Tp/Wb §8< qbH Ip/wb/< (qbH) uigo|BowaeH
% (00)C (50) ¢ 1Jey3 24nsua uoneziiqow Apes buieniul a1og HT 1Jey} aInsua uonezijigqow Apes buneniul aioeg
SanIAIRe ||e bulinp anbiey SaIIAROR
10 Jojwodsip ‘uted jo subis papodal juaned Jo 9|qisiA ‘sisoueid |le Bulnp anbiyey 1o pojwodsip ‘uted jo subis pajiodad Juaned
‘ssauiwwepd ‘buneams ‘buiysnyy ‘1ojjed ‘uiened Alojesidsal 10 3|qISIA ‘sisourAd ‘ssaulwiwe)d ‘buizeams ‘buiysnyy “1ojed ‘uisned
(50 € (g1 € ‘33e1s snopsuod :dueleadde [edisAyd s,jusned ayy JONUOW'ET | Alojelidsas ‘a3e3s snoidsuod :aoueleadde |eaisAyd s,jusned ay3 JojuO
saniARe bulnp
()¢ (11 € sejwylAy.le ‘531eaq o1do3ds buisealour Jo aouasald ayj J0) JI0NUOWZT 9D uo SselwyiAyLIe Jo aouasald ayj Jojuow saiARoe |le buung
SaNIAIROR wnuwixew papipaid
«(Gz0) T | x(850)¢C Jle Bulnp YH Ul SSEaIOUT [BIUsia oul oyerdoidde ue ainsu3j 1T abe JO 9,5/ JO WnwWiXew o3 ajel Yeay Joyuow SanIARde (e buung

13



SJUBWIDIE]S PajipT :1Xe] PoUllopu() SNSUSSU0D pauljap Lol « :dN3DI1

esoudsAp

10 Buiylealq Jo sIom paseasdul ou ‘9|qepojwod JUBWSSISSe Judied
sopow pajednsiydos ou ‘ajqels :sbuinas Jojejusp

%06 < 0dS ‘O °H Wd § 5 d33d

‘G'0 > 20l4 yum uoneuabAxo ajenbape :usabAxp

Buiuonons juanbaujul ym ajgesbeuew :suonRa.as

uonesidse [ewiui

Aemuie 21ndas pue 3|qels

e30udsAp 10 gOM PaseaJdul Ou ‘9|qRHOJWIO0D :JUDWISSISSe Judnjed
sapow pajednsiydos ou ‘sjqels :sbuipas Jojejuap

%26 < ¢0dS ‘0 ?H Wwd § > d33d

‘G'0 > 20l4 yum uoneuabAxo ajenbape :usabAxp

Bujuonons juanbaujul ym ajgesbeuew :suonRa.as

uonesidse jewiul

*UOIJR|IJUDA SAISeAUI 10 Awolsoaydel] Aemily

«(Gzo)z | x(00)¢ e)s Aleuowind sujwlaiep weiboid aspiaxa buneniul a1oeg v Ajjigers Aeuowind aujwialep weiboid aspiaxa Buneniul aiojeg
au|| [esouaied 21ndas au|| [esojuaied 21ndas
eulbue ajgejsun Jo a.njiey Heay ‘sejwyiAylle pajjoljuodun oN eulbue ajgejsun Jo ‘ainjiey Yeay ‘sejwyiAylie pajjoljuodun oN
abeyJiowsey pa|j0uodun oN abeyJiowsey pa|j0uodun oN
pajj013u0d sisdas pajj03u0d sisdas
« (00T « (0071 Ajjigess [eoipaw ay3 aulwaep welboud asplaxe bupeniul a10jeg cg Ajjigess [eoipaw aujwlelep weiboud aspuaxa buneniul auojeg
(%014 9seanur ueo)
x(00)1 | x(0000) T TAO® e BULIND (%%6 < ‘00S) UONBUSHAXO JUSDIINS UEIUIRy 7€ oysSeInjessp juaned Ji 2014 snipe Ajesodwa |
3]eds UoIHaxXg paAladiad JO SCREE
«(00) € on¢ uney blog oy3 UO £ pue 1T UsomMiaq g pinoys Aysuajul asuax3 1€ | Aq €1 03 buissaiboud ajeds 6iog uo TT 1ses) Je Jo AJisusiul Je asi2Jax]
{tunuoiXew uonnadad T JO %0705 3@ suoliedal 01—8 JO S19S 9gss ppAUBUOAWOD
«(0°0) € (s'0) € €) suonnadat S|dnINW SoUBISISSI MO| 9pnjoul pinoys buluiesy appsniy0g 2oueINpuUS pue Bulusyibuas Yyjoq spnpul pjnoys welbold
Ujuiesy ooueInpus pue bulusyibuails
« (00T S0)T 10} quuij Joamo| pue Jaddn “junuy ay3 Jo sapsnw a3 3I9bie] 67 Je0s'(AOfEW SI[R101D3d) swie pue yun.y djelodloou]
tione[nquie 03 uonippe ul weibol
3SPDIaxa pajabiey e ojeniul ‘Ayjigeisul [eaibojoisAyd Aq pasned aerpouelbold
« (0071 « (0071 Apgoww jo pouad pabuojold e 03 anp pauonipuodap syuaned ur'ge as|pJaxa dlypads a3eniul wesboid uonezijiqow Ajlep 0y
Aep 1ad SuoIssas RN
«(00)¢C (5'0)¢ ulw G 03 ssa4boud ulw Qg 1Se3)| 3B UOISSaS dSIDJaxd Jo uoielng
x(0°0) T % (00°0) T S9IIAIOE ||e bulinp 9)|qe)s sulewsl ainssaid poo|q jey) J0JUOW 92
x(00)¢ %« (000) T uonejnquie 03 UORIppe Ul S9SIDJaXa quii| JoMO| apnjourse
S9s10J9xa bujuayibuans
x(8°0)Z | x(8€0) ¢ quilj Jamo| 3pnjpul pag Jo 30 3zjigow 0} 3jqeun si Juaned e JI'ye
jusned (Jes U3IM UOReYNSuUod
x(0071 |x00T ul Ayijiqow 03 spaebal yym sjeob euoiRouny d1R3AS JUSWIND0Q°ET
PajUSWINJ0p ARQUSIDIINS 8q PINOYS UOISIDap SIYL 3sidelsyy
2y} Jo Juawbpn( [eD1UIP Y3 UO Paseq S| UOISIDBp dY) BHRID
«(0071 |x(00)71 oyads Aq papinb si Ajiaie Ajes jo uoneniul ayy ybnoyy usa3'ze
wea) |euoissajoidiaiul
3U3 JO SIaquiall YIM BLISYID U3 Jo Aue Jo sysu [enuajod
x(00) T x(8€°0) T 3y} 0} pasedwod AyAide Alies Jo syyausq |enuajod ay3 ssnasig T

wiypIobe wo.iy sA0Wsa. £ UORBPUSLILIOIS. Se dIE|NULIO

9s'ss'0s-g» SACP HT UBLY DI0W payeqniul
u23q seH :z dNOYD sued Aypgow buidoasp ai04aq syuaned dnolo

wiypIobe Wwoiy A0WS. £ UORBPUSLILIOIS. Se dIE|NULIO

9»'sSABP HT UBY} SS3| pajeqniul Usaq Sey 10 psjeqniul Jou ST T
dNOYo sueld Ayjigow buidojaasp a104aq sdnolb 03 syusied 23e20|)y

DIads 007 S| I 95NeI2q WiIII0B]e Wolj SA0WSY

9[eds bioqg payipow uo €7 Jo bunes esudsAp e ainsu3

‘penunuo) |3 xipuaddy

14



uone|nwIlS [B21I1I3]3 JO (Ul

02) 8u1y21241$ 3]9SNW UO PASNIO) 951249X3 dAIssed Al1ea JapIsuode
A Ep 9JuU0 sjuswanow

|eai8ojoisAyd ||e jo suonnadau g 15988ns “Ajiep syulof Aywaiixa
Jamo| pue Jaddn ay3 Jo sjuawanow anissed W03 de

uonisod jo saSueyd sengas ainsuie

oSt e Suiyoead jo |eos ay3 yyum dn peay ,0€ 1sea|
1€ Jo uonisod JuaquINdaJ-IWas e ul Jusaied sy} UuoLIsOde

SIN3NITI JH0D LNINITdINI

€9 AH0931VI OL d343d VMV NIHM

‘A1Iva LN311vd N33dIS

o|qissod Se uoos se jJuswarow
1uaned Auea ayenul o} st ueld siy} jo [eob ey

Ajjwey Jo/pue jusned ay | e
wea) NI 8yLe
yum

UOI}E}NSUOD U] SBWOIIN0 d|qeaisnesaw pue sanlaalqo
Jeajd yum ued uonezijiqow ay19ads juaned e dojanag

159J 1€ 9)BJ WnWixew pajdlpaid a8e %G/ > 91eJ JBIH LIaPISUODe
paulejulew aq ued (%y6<°0ds) uoneuadAxo JuaRYNSe
aJnssaid poo|q ul Ayljigelien %0z>e

ulw/8y /32w tp>suljeuaipe/JoN ‘uiw/3y/8owQT>

sujwedo( :3uoddns adojoul 3SOp MO| UO SIGUBLEde
weJSolpJed 04393|3 UO SelwylAylie JeIpIed MAU ONe

1IN31lvd 3LVNIVAI

i

SY313NVHVd J141D3dS LN3ILvd INJIANDOA

‘wea) Aseunjdidsipaiul

Y1 yum swaisAs Azeuownd pue |eai8ojolnau {jeuas
{1e|n2seAoIpJed 3y Jo asiwoidwod 3|qissod ay) 03 pasedwod
(s1uawanow anissed pue a8ueyd uonisod uendau ‘Suiuonisod)
sjuawWa|d 2402 ay3 Sunuawa|dwi Jo s1yauaq |enualod ayle

9|q1ssod se uoos se ayeme
pue u3je sijuaned 3ulnsus Jo |eod ayl yum (uonepas Suipnjul)
$sauUsnolasuod Juaned Sundaje uonedipaw 01 paesal Yine

SY3IgNIIN
INV3L AYVNITdIDSIGYILNI HLIM SNOISSNISIA ILVILINI

Hun a8y} o0} uoissiwpe uQ

i

SNOIDSNOODNN SI 1d

'V AHOO31VI

(s3usned snopsuodun) y A103s1e)) Joy wipliod|e Juswsadeurw [ediuD 73 xipuaddy

15



*1aqwiaw Ajiwey 10 Juaned yym uonelnsuod
ui s|eos [euonduny dy1ads JuswWNI0q SRR ATk R AL 7/1oww OZ-§°€ 9500N|8 poo|g e

v AN311Vd JLVILINI ATILVIGININI Yo 9E< 100G 8E> aumesadwa] o

¢W/s||192 0080T — 00EY 1192 HYM o
£W/s|139 000'0E< SI3[338|d »

‘(@2ueanpua pue Suiuayiduauis yioq) P/WS S'g< UIGO[BOWaH »

S351219X3 WIE dpN|dUl P JO 1IN0 3zijiqow 01 d|qeun si juaned j|

sasiiaxa Suluayidualis H¥3IAISNOD OL SYOLIVH YIHIO | <
ow 03 3jqeun s| juaped §|

quii| J2MO| 3pN[aUl Paq JO INO 3!

sdLp aujWe|oydaled ISOP MOTe

AT4V3ID UOISU310dAY 21LISOY1IO JO AIUBSAYe

UOHE|INGLUE 03 UOKIPPE Ul S3SI213X GLUI| JAMO] 3pN|ou| NoISIDAa papnoxa sa1Sojoyted Jeipies Jofeie
SIE1s SUIqUIID o INIWNJOa & (Sselwy3AyIE "SA) [EWIOU WEISOIPIed01303| e

Apuapuadapul Supjiem e Juswspnf AiqeLien %0z ueyy ssa| aanssald poo|ge

20UB3SISSE YIM SUBYEM o [B1Ul uo wnwixew

Jleyd e 01 pag ay) Jo a3pa 2y Wouy Jajsuell Suipuels e paseq sl uolsioap pajipaud a8e %05 > 91ed 1eay Sunsaye

ay3 ‘el

Suipuels 01 Sumis o

paq 341 40 38p U3 UO BuLs 03 SUIA| « Jydads Aq JAYISIY YVINISVAOIQHUYI
:wouy Ajianoe pajeniul yuaned Ajies ssaioud paping st Auanoe SAN3ILYd ININYELAA | <—
AjJea jo uoneniug ofH W 0T>d33d
ay1 ysnoyi uan: °
ALIALLOY Hh uEnot uen 9'0>°0He
Q3LVILINI LN3ILVd ATdV3 NI 3aNTONI OL SIAILIAILYV 319VHOAVA uoddns
/_\ | Asojeaidsal ayenbape ulejuiew 01 a|qye

usaned Alojesidsas Alojoejsiese

seiwpAyiie 'sieaq

%% Uy} Ss3| suonelien y6<¢0dSe
21d0323 8uISea1dUl JO IUBSUJ J3PISUOD V A40DILVY) 01 13)3y % ued ! ,ommANM_mn_.Nan_m.
319VHOAVS < -
an3uey 1o 1ojwodsip ‘uted Jo sudis 10N
panodaus juaned Jo 3| ‘sisouehd g =hiEREL RS
‘ssauLe] ‘Sugeams ‘Suiysny “iojjed AYVNOWTNG S.LN3ILVd ININYILIA
‘usened Aiojeuidsas ‘@1e15 Snodsuod
(3uasuoa Jusned pue syuswydene / saul| jo Juawadeld pue yidua)
:9oueaeadde |eaisAyd s juaned :Japisuo) .
Ajtep 201my ‘a|qe|ieae djay pue azis Jualied) S1019e) [EJUBWUOIIAUS SUIMO||0} 3] SSAIPPY
03 ssaJ30.
a1qe3s sulewa1 2inssaid poojg 2 d Aianoe 1013584 pIN09 1By UolIPUOd dipadoylio Jo [ediSojonau
Arep 2uQ {(yeu8 unys 2ds 1ua2a4 "8'9) uonuaAialUIl [e213NS Aue Jo 3duasald ay) aienjeal
(‘014 @seauoul ued) AONINDIYA NOILVZITISOW JAILDV Y04 G343aISNOD
Auanoe Buinp %p6<‘0ds 40 %06<°0eS ——> SIN3ILVd 40 ONINITHIS AYVNINITIYA IHL YO Q3SN VIHILIYD
uopeuadAxo Juayyns ulejule| ENeLEVE] \7
a1edoudde uojssjwipp 3jun fo sADp § 1siif UM
3q p|noys a1eJ 1eay uj sasuey) wea} [euolssajold-iaiul 3y jo
sJaquiaw ym sysii [enualod ay) 0] pasedwod DIVMV SI LNIILVd
SAILIAILDY TV ONI¥NA YOLINOW Ananoe Apes Jo syyausq [enusiod ayi ssnasiq
4 AY0D3IVI

(sausned s|geas A|eaidojoisAyd) g Auo3s1e) Joj wyiiod[e Juswaseurw [ed1ulD €3 xipuaddy

16



selwyiAyie

9IS UOLJDXT PAAIadIad Jo Suney Siog ay) uo
‘s1eaq 21do129 Suiseasdul Jo 9dUdsaUd _ Hoxg pant dJ hey 894

€T pue TT U9amiag A}Sudlu| 3S1249X3 JIPISUOD

an3ney 4o ojwodsip ‘uled jo sudis (wnwixew uonnadal T Jo %0/-0S
panodau Juaed Jo 9|qIsIA ‘SisoueAd 1e suonnadal OT-8 4o $19s €) suonnadad ajdynw
‘ssaulwiweld ‘Suneams ‘Surysnyy 92UB)SISa MO| 9pN|aul ululel] 9]asnw Jo4 SIN3ILVd
‘Jojjed ‘usaned Aiojesidsal ‘a1e1s aanNolLIaNod3a
snopsu0d :aueleadde [edisAyd sjuaned Sujures) asuesnpua pue SuiuayiduaJls Joy squil| Y04 3S10¥3X3
Jamo| pue uaddn ‘yjunui 3y Jo sajasnw ay3 1a8ie] 39140S34d
9|qe)s sulewau aunssald poo|g
(Y014 aseatoul ued)
Annnde Bulinp %6<0ds 10 %06<°0rS Apeapd uoisap uswndoq
uoneuadAxo JusIdLYNs uleulen ajqeJoney 5|
aendosdde
39 Pinoys e ey ut sadueyd eaudsAp Jo Suiyieauq jo yiom
PaSea.dUul OU ‘9|R1JOJWOD :JUSWSSISSE JUBLed «
S3ILIALLOV T1V ONIYNA HOLINOW sapow pajeansiydos ou ‘a|qels :sSuLIas J0IB|IUIA «
aul| |esajualed 21ndas « %26<°0dS ‘O°H W G5 d33d »
eujSue 3|qeisun Jo ‘ainjie} « %05>°014 yum uoneuadAxo ajenbape :uagAxQ «
Ane ueay Buluonodns
somi o1 mmm‘_m_n.:” ‘selwylAyJle paj|oJuodun oN « juanbaujul yum ajgeadeuew :SUOIIDS «
Aliep 92u0 98eyJioway pa||0J3uodUN ON « uopeuidse [ewIUlA o
_ p3]]0J3u02 sisdas. Aemuie a1ndas pue a|geis «
AJN3INDINA
3SI1D43Ix3 ALINIGVLS TVJOIQ3N ININY3LIA ALMIGV1S AYVNOWTINd ININYILIA
SallALOe

|euonouny 03 uonippe ul weidoid asidiaxa paradie] e aleniul ‘(sAep g 1s9838ns) Ayljigeisul
|ea13ojo1sAyd Aq pasned Ayjigowwi jo pouad pasuojoud e 03 anp pauonipuodap aJe syusned uj

SIN3I1Vd dINOILIANOD3d
J AHO053LYI

(sauaned pauonipuodap) O A1o8s1eD) Joj wiyiode Juswadeuew [ediulD) *p3 xipuaddy

17





