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INTERVENTION FRAMEWORKS



"Your biggest
problem is | don't
know what your
biggest problem is."

House M.D
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Contextual Factors

Person

U gender

O age

O other health
conditions

O coping style

0 social
background

0 education

O profession

O past experience

O character style

Environment

UProducts

LClose milieu
LInstitutions
LSocial Norms
OCulture
OBuilt-environment
LPolitical factors
ONature
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Body Functions and Structures
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Mental functions

Structures of the nervous system

Sensory functions and pain

The eye, ear and related structures

\oice and speech functions

Functions of the cardiovascular,

haematological, immunaological and

resplratory systems

Functions of the digestive, metabolic
and endocrine systems

Structures involved in voice and

Structures of the cardiovascular,
Immunological and respiratory
systems

Structures related to the digestive,
metabolic and endocrine systems

Genitourinary. and reproductive
functions

Structures related to the
genitourinary and reproductive
systems

Neuromusculoskeletal and
movement-related functions

Structures related to movement
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Functions of the skin and related
structures

Skin and related structures
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Muscle-skeletal
System

Cardio-
pulmonary Neuromuscular

System System

Functional

Activity







oxygen transport system

delivery or supply of fully oxygenated blood to
peripheral tissues, the cellular uptake of
oxygen, the utilization of oxygen in the tissue,
and the return of partially desaturated blood

to the lungs.



The steps in this system include:

Step9
Return ot CO2and partially desaturated blood to the lungs
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* No one step is rate limiting; rather each step can
individually alter oxygen transport to organ tissues.

* The system attempts to compensate for impairment at

any step.

* In health, t
In oxygen C

nis system is acutely responsive to changes
emand, and changes oxygen delivery

corresponc

ingly.



Physical Therapy Process
G2 gy 2

Intervention Planning



Physiotherapy Process

1 Focusing on the STO2 problems

[1 Focusing on the assessment of the STO2

* Enable the physical therapist to identify oxygen
transport impairments that compromise functional
capacity and contribute to life threatening risk.

Dean & Frownfelter (2006)
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Instruments and Measures

Health Condition
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eEscala de Borg
eindice de dispneia de transi¢io e
basal (MAHLER)
eEscala de Cotes
*Prova 6 Min Marcha
eShuttle Walking Test
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*SGRQ

eSF-36



Respiratoryrate
Arterial blood gazes
Spirometry

Temperature
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Blood Pressure
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Physiotherapy Process

It is essential that the physical therapist identifies those factors
that threaten or contribute to impaired oxygen transport so
that the physical therapist can distinguish which impairments

are amenable to physical therapy intervention and which are
not, or how treatment should be modified.

There are 4 categories of factors that threaten or impair oxygen
transport:

dUnderlying pathophysiology,

dThe effects of recumbency and restricted mobility,
(JExternal factors directly related to the patient's care
dIntrinsic factors directly related to the patient

Dean & Frownfelter (2006)



|dentifying the steps of
STO?2 that are
compromised

Recognize when the |dentifying what factors
risks outweigh the are dependent on the
benefits of intervention of the
intervention physiotherapist.

Choose the appropriate

intervention to the
context

Dean & Frownfelter (2006)



* An ability to analyze the contribution or threat
of these factors to oxygen transport will
ensure that intervention is directed at the
underlying impairments, hence, treatment is
maximally beneficial and cost effective, and
constitutes the least risk and is least costly.



Intervention targets

m Oxygen transport system optimization:
Increase lung volumes and complience
Increase of mucus clearence

Increase of respiratory muscle strength and chest mobility

Dean & Frownfelter (2006)




INTERVENTION STRATEGIES




Gravitational
stress

Mobilization
Exercise

)

Recumbency and restricted mobility



Consequences off recumbency and

restricted mobility

orthostatic intolerance resulting from the shift of
body fluids into the thorax from the extremities and
the loss of the stimulus of gravity needed to maintain
hemodynamic status in the upright position;

loss of muscle strength;

monotonous tidal ventilation

airway closure, atelectasis, secretion retention
interstitial fluid accumulation



1 2 Premise

'

The position of optimal physiological
function is being upright and moving



2 2 Premise

Intensifica a Induz a maior - |
capacidade adaptacao Estimulo
de transporte sem provocar YNnti

de oxigénio deterioragao Optlmo

“The best stimulation is one that enhances the oxygen-
carrying capacity of the individual and produces the
greatest adjustment without causing damage.”

Dean (2006)



Dean’s Hierarchy for Treatment of Patients With Impaired
Oxygen Transport

B Mobilization and Exercise
mBody Positioning

m Breathing Control Maneuvers

dl ®mCoughing Maneuvers

mRelaxation and Energy Conservation
Interventions

m ROM Exercises (Cardiopulmonary
Indications)

m Manual Techniques
mSuctioning

Dean & Frownfelter (2006)




Mobilization and Exercise

In the context of Cardiopulmonar
Physiotherapy the Mobilization
refers to a low-intensity exercise

Goal: To elicit an exercise stimulus that
addresses one of the three effects on the
various steps in the oxygen transport
pathway, or some combination:

A. Acute effects
B. Long-term effects
C. Preventative effects
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SELECT APPROPRIATE MODE AND INTENSITY OF MOBILIZATION, MONITORING
EGUIPMENT AND PROCEED

Fig- 1 Orworviow of safety issuas priar 4o mobilzing scutely il in-patients {from Stiller and Phillips, 2003).

The safety of mobilisation and its effect
on haemodynamic and respiratorystatus
of intensive care patients

Kathy Stiller,
Anna C. Phillips
Paul Lambert

Physiotherapy Theory and Practice, 20,
2004



Body Positioning

Positioning refers to the
manipulation of the effect of
gravity on cardiovascular and
cardiopulmonary functions in

order to optimize the transport of
oxygen.

Dean (1996)




Body Positioning

Goal: To elicit a gravitational
stimulus that simulates being
upright and moving as much as
possible (ie, active, active assisted,
or passive)

*Hemodynamic effects related to fluid
shifts;

* Cardiopulmonary effects on ventilation
and its distribution, perfusion, ventilation,
and perfusion matching and gas exchange;

Dean (2006)




Effect -dependent response

Prescribed

Body Positioning

Rotine Body Positioning

Time -dependent response
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Agsisted basic bed mobdity (eg roll, bridge, move updacross bed, lie +« sit)

Cecrease assisiance as pafient mproves

¥
Assisted sitling on edge of bed with at least 2 assistants initially

Increase time and decrease assistance as patent improves

L i
independant sitting on edge of bed (e adequate headtrunk control)

Add reaching oul of base of support, limb exercises

The safety of mobilisation and its effect

| L on haemodynamic and respiratorystatus
Assisted sit to stand with &t least 2 assistants initially (+- upper body suppot, handing bal, . . .

' knees and feet blocked, stabe frame, stockings rolled updremoved, non-skp mat) of intensive care paﬂents

[ Decragse assislance &b palien] mproves
| Kathy Stiller,
I Anna C. Phillips

|_ Assisled standing |

Paul Lambert

| Increase time and decresse assistance as patient improwas |
| Walking on the sool. laking a few steos l

Physiotherapy Theory and Practice, 20,
" 2004

Asgsisted standing transfer to chair

Cecrease assistance as patienl improves

—

I Assisted walking

Increase ime and decrerge assislance (e manual assistance, mobiity aids) & patien
improves

Increase frsquency and duration, add stepsistairs’ather ADLS




Body Positioning




Body Positioning




Breathing Control Maneuvers

Goal: To augment alveolar ventilation,
faciliate mucociliary transport, and
stimulate coughing

A. Coordinated breathing with activity and
exercise

B. Spontaneous eucapnic hyperventilation

C. Maximal tidal breaths and movementin
three dimensions

D. Sustained maximal inspiration

E. Pursed lip breathing to end-tidal
expiration

F. Incentive spirometry




Coughing Maneuvers

Goal: To facilitate mucociliary
clearance with the least effect on
dynamic airway compression and
adverse cardiovascular effects:

A. Active and spontaneous cough

with closed glottis

B. Active assist (self-supported or by
other)

C. Modified coughing interventions
with open glottis (eg, forced
expiratory technique, huff)




Relaxation and Energy Conservation
Interventions

Goal: To minimize the work of breathing, of the
heart, and oxygen demand overall

A. Relaxation procedures at rest and during

activity

B. Energy conservation (ie, balance of activity to
rest, performing activities in an energy-efficient
manner, improved movement economy during
activity)

C. Pain control interventions




ROM Exercises (Cardiopulmonary
Indications)

Goal: To stimulate
alveolar ventilation
and alter its
distribution

A. Active
B. Assisted active
C. Passive




Manual Techniques

Goal: To facilitate airway
clearance in conjunction
with specific body
positioning:

A. Autogenic drainage
B. Manual percussion ???

C. Shaking and vibration
?7?7?

» D. Deep breathing and
coughing




General Guicelines

« Set the duration of the intervention based on the patient's
response (changes in the measures and indices of STO2)
Instead of in time.

 Repeat interventions as many times as possible based on the
beneficial effects and tolerance of the patient.

* Increase the intensity of the stimulus Mob / Exer. and duration
of the operation or both, depending on where the patient's
ability to maintain an optimum transport of oxygen and
maintenance of variables monitorable pre-defined within the
margin of safety.










Intervention
Strategies

Intervention
Framework
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