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Research supports the provision of physical therapy intervention and early mobili-
zation in the management of patients with critical illness. However, the translation of
care from that of well-controlled research protocols to routine practice can be
challenging and warrants further study. Discussions in the critical care and physical
therapy communities, as well as in the published literature, are investigating factors
related to early mobilization such as transforming culture in the intensive care unit
(ICU), encouraging interprofessional collaboration, coordinating sedation interrup-
tion with mobility sessions, and determining the rehabilitation modalities that will
most significantly improve patient outcomes. Some variables, however, need to be
investigated and addressed specifically by the physical therapy profession. They
include assessing and increasing physical therapist competence managing patients
with critical illness in both professional (entry-level) education programs and clinical
settings, determining and providing an adequate number of physical therapists for a
given ICU, evaluating methods of prioritization of patients in the acute care setting,
and adding to the body of research to support specific functional outcome measures
to be used with patients in the ICU. Additionally, because persistent weakness and
functional limitations can exist long after the critical illness itself has resolved, there
is a need for increased awareness and involvement of physical therapists in all settings
of practice, including outpatient clinics. The purpose of this article is to explore the
issues that the physical therapy profession needs to address as the rehabilitation
management of the patient with critical illness evolves.
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The body of literature support-
ing rehabilitation, including
early mobilization, as an

important intervention in the man-
agement of patients with critical ill-
ness is growing. It is clear that the
profoundly debilitating effects1–5 of
critical illness may be mitigated
when patients are not allowed to be
passive early in their state of critical
illness but, instead, are kept awake
or are awakened regularly6,7 and,
during periods of wakefulness, are
engaged in activity that stimulates
both body and mind.8,9 Despite the
support in the literature for physical
therapy intervention and early mobi-
lization in patients with critical ill-
ness, the translation of care from that
of well-controlled research protocols
to routine practice can be challeng-
ing and warrants further study.

Previous review articles have sum-
marized the evidence surrounding
the effectiveness and feasibility of
physical therapy intervention10 and
early mobilization11,12 in the inten-
sive care unit (ICU), and they have
suggested future directions13 that
the critical care community as a
whole needs to explore to better
understand this intervention and its
application. Discussions in the criti-
cal care and physical therapy com-
munities, as well as in the published
literature, are beginning to investi-
gate factors related to early mobiliza-
tion such as transforming ICU
culture,14 encouraging multidisci-
plinary collaboration,8,15,16 coordi-
nating sedation interruption with
mobility sessions,8 and determining
the rehabilitation interventions that
will most significantly improve
patient outcomes.17 These are neces-
sary topics to consider as the inves-
tigation of this intervention contin-
ues. Some variables, however, will
need to be investigated and
addressed specifically by the physi-
cal therapy profession. They include
assessing and increasing physical
therapist competence in managing

patients with critical illness in pro-
fessional (entry-level) physical thera-
pist education programs and con-
tinuing postprofessional education,
determining and providing an ade-
quate number of physical therapists
for a given ICU, evaluating methods
of prioritization of patients in the
acute care setting, and adding to the
body of research to support specific
functional outcome measures to be
used with patients in the ICU. Addi-
tionally, because persistent weak-
ness and functional limitations can
exist long after the critical illness
itself has resolved,5,18 there is a need
for increased awareness and involve-
ment of physical therapists in all set-
tings of practice, including outpa-
tient clinics. The purpose of this
article is to investigate the issues that
the physical therapy profession will
need to address as the rehabilitation
management of the patient with crit-
ical illness evolves.

Issues Related to Physical
Therapist Competence for
Practice in the ICU
Evaluating the professional training
of physical therapists in the areas of
acute care and critical care is impor-
tant. Patients with acute illness have
medical conditions that can change
quickly, requiring timely and accu-
rate assessment and modification of
activity by the intervening physical
therapist and titration of activity in
response to change in physiological
status.19 A sound knowledge of com-
plex medical conditions, interven-
tions, and equipment is required to
ensure patient safety. Within their
scope of practice, physical therapists
treating patients in the ICU must be
skilled in implementing interven-
tions to maximize performance of
the oxygen transport system, as well
as addressing musculoskeletal, neu-
romuscular, and integumentary
impairments. Additionally, a com-
plete understanding of the potential
negative impact of bed rest and

other medical interventions on
patient outcomes related to physical
function and cognition is necessary
to ensure that physical therapy inter-
vention and mobilization in the ICU
is prioritized appropriately. Provid-
ing safe and effective rehabilitation
management of this medically com-
plex patient population requires spe-
cific professional training, ongoing
education, and assessment of
competence.

Academic Preparation of Physical
Therapist Students for Practice in
Acute and Intensive Care
Ascertaining the curricular content
of physical therapist programs that
addresses the management of patients
with critical illness is difficult. How-
ever, many of the components of
examination and intervention for a
patient with critical illness can be
found in 1 of 3 documents outlining
the required skills of graduates from
entry-level programs and curricular
components of physical therapist
education. In 2005, the American
Physical Therapy Association (APTA)
developed a document (revised in
2009)20 outlining minimum essential
skills of a physical therapist gradu-
ate. The curricular components are
not organized by setting (eg, acute
care) but do include content that is
frequently used when assessing and
treating patients in acute and critical
care. A Normative Model of Physi-
cal Therapist Professional Educa-

Available With
This Article at
ptjournal.apta.org

• Listen to a special Craikcast
on the Special Series on
Rehabilitation in Critical Care
with editors Patricia Ohtake, Dale
Strasser, and Dale Needham.

• Audio Podcast: “Rehabilitation of
Patients With Critical Illness”
symposium recorded at CSM
2013, San Diego, California.

Delivery of Physical Therapy Services for Individuals With Critical Illness

February 2013 Volume 93 Number 2 Physical Therapy f 257

http://ptjournal.apta.org/content/93/2/suppl/DC1
http://ptjournal.apta.org/content/93/2/128/suppl/DC1


tion21 outlines values and perspec-
tives related to physical therapy
education and is intended to be a
resource for the assessment of phys-
ical therapist professional education
programs. The APTA Physical Ther-
apist Clinical Education Princi-
ples22 outlines outcomes standards
for physical therapist graduate per-
formance in 29 categories. These
documents and some of their con-
tent related to the physical therapist
management of patients in the ICU
are outlined in Table 1. Of note in

Table 1 is the suggestion that achiev-
ing entry-level competency with
patients who are acutely ill requires
10 to 12 weeks of clinical education.

One barrier to achieving this entry-
level competency is the availability
of sites for clinical education. It can
be difficult for physical therapist
education programs to place stu-
dents in clinical experiences in acute
care due, in part, to staff shortages in
this area and concerns from poten-
tial clinical instructors about main-

taining productivity.23 It is the
responsibility of practicing physical
therapists to make every effort to
provide clinical experiences and
serve as clinical instructors in order
to sustain and promote the ongoing
involvement of physical therapists in
acute and critical care. One method
to increase the feasibility of provid-
ing clinical experiences is the use of
a 2:1 model in which 1 physical ther-
apist supervises 2 students concur-
rently. This method can increase the
number of clinical placements and
may enhance development of stu-
dent skills compared with a 1:1
model without detracting from pro-
ductivity or other nonclinical time.23

Additionally, the use of human sim-
ulation as a supplement to patient
interaction may assist in teaching
physical therapist students the skills
needed to treat patients in the ICU.
Shoemaker et al24 described the use
of a human simulation laboratory
that included a mannequin equipped
with frequently encountered lines
and tubes, a monitor with telemetry,
and a ventilator screen with patient
data altered during a session to cre-
ate a more realistic environment.
Although costly, simulation systems
may be a useful tool to augment
learning in preparation for clinical
practice in the ICU.

Clinical Competence of Physical
Therapists Practicing in Acute
and Intensive Care
Although physical therapist educa-
tion can provide the foundation for
practice in the ICU, it is still the
responsibility of the practitioner and
the institution to ensure patient
safety by allowing only competent
clinicians to provide patient care.
Physical therapist licensure ensures
that practicing physical therapists
have met a base level of prerequisite
training and knowledge. Clinical
competencies aim to identify
whether a practitioner possesses and
can apply knowledge and skills to

Table 1.
Documents and Their Content Related to Physical Therapist Management of Patients
in the Intensive Care Unita

Document ICU-Related Skills

APTA Minimum Required Skills of Physical
Therapy Graduates at Entry-Level20

Perform screening of all systems
Read single-lead electrocardiogram
Perform measures of postural alignment and

positioning
Perform cardiovascular and pulmonary tests,

including assessment of heart rate, respiration
(rate, pattern, and quality), blood pressure,
oxygen saturation, response to exercise, and signs
and symptoms of hypoxia

Measure and monitor response to intervention
Ensure patient safety and perform emergency

procedures, including CPR
Provide breathing retraining; interventions to

improve strength, power, and endurance of
ventilatory muscles; airway clearance techniques;
and positioning to maximize ventilation and
perfusion

Apply and adjust supplemental oxygen

A Normative Model of Physical Therapist
Professional Education21

Explain systemic factors that determine blood
pressure

Describe oxygen transport, the oxyhemoglobin
dissociation curve, and factors that regulate
oxygen uptake at cellular level

Describe the effects of bed rest
Describe the pathophysiology of major body systems
Identify the psychological and emotional response to

illness
Describe medical and surgical management of

cardiac and pulmonary conditions (may include
ventilators, but they are not specifically
mentioned)

Describe pharmacological management

APTA Physical Therapist Clinical Education
Principles22

Students practice a skill set to translate didactic
course work into clinical practice

Acutely ill/high-risk experience with a focus on
cardiovascular/pulmonary and integumentary
systems requires 10–12 weeks to achieve an
outcome of entry level

Be self-directed with current knowledge and seek
assistance in unfamiliar/uncomfortable areas

a ICU�intensive care unit, APTA�American Physical Therapy Association, CPR�cardiopulmonary
resuscitation.

Delivery of Physical Therapy Services for Individuals With Critical Illness

258 f Physical Therapy Volume 93 Number 2 February 2013



practice safely and effectively in a
specific role.25 Health care profes-
sions, including nursing26 and phar-
macy,27 use competencies in the ICU
to increase proficiency and deter-
mine whether an individual pos-
sesses the skills and knowledge to
practice safely in the setting. Harris28

outlined a critical care competency
program for physical therapists at
Yale–New Haven Hospital, devel-
oped by the facility’s senior physical
therapists with input from ICU phy-
sicians and nurses. Objectives of the
competency are outlined in the
Appendix. Additional published or
standardized competencies may help
guide ongoing clinical training
within individual facilities.

Acute Care Physical Therapist
Specialist Certification and
Residency
The significance of clinical experi-
ence cannot be overlooked. The
experienced physical therapist can
provide care that differs from that of
a less experienced clinician. In the
area of cardiac and pulmonary phys-
ical therapy, more experienced (eg,
�7 years of experience) clinicians
demonstrate a more developed and
multidimensional knowledge base
and more refined approaches to clin-
ical decision making, and they are
better able to integrate context into
practice.29 To recognize advanced
knowledge and skills, the American
Board of Physical Therapy Special-
ties offers board certification in 8
specialty areas of physical therapist
practice. Despite the distinct body of
knowledge and unique skill sets and
behaviors that physical therapists in
the acute care setting possess,30

there is currently no available board
certification in the areas of acute
care or critical care. Physical thera-
pists who work in these settings
often specialize in the area of prac-
tice in which they most often treat
patients such as cardiovascular and
pulmonary, geriatrics, or neurol-
ogy.31 Although these areas of certi-

fication are often quite relevant to
the knowledge and expertise needed
to treat patients in these subspecialty
areas of acute care, they may not
adequately reflect the unique knowl-
edge and skills possessed by physical
therapy practitioners across the
acute and critical care arenas.

In medicine, physicians complete
specialty residency and fellowship
programs to advance their training in
specialty and subspecialty areas. Sim-
ilarly, APTA credentials physical
therapy residency and fellowship
programs in areas such as orthope-
dics, neurology, and geriatrics. There
are currently no physical therapy res-
idency or fellowship programs in the
areas of acute care or critical care.
Efforts in the acute care physical
therapy community are ongoing to
describe the specialty skills of a ther-
apist in this environment,30,31 with
the ultimate goal of achieving spe-
cialist certification and facilitating
the development of residencies and
fellowships.

Development is needed across the
continuum of learning for all physi-
cal therapist students and physical
therapists in the area of critical care.
It is the responsibility of those prac-
ticing in acute care to increase avail-
ability of clinical education sites,
facilitate the development of clinical
competencies and continuing educa-
tion, and participate in advocating
for and developing acute and critical
care residencies, fellowships, and
specialist certification. Only by advo-
cating for our own specialty practice

will we continue to provide safe and
effective care to patients with criti-
cal illness and further the autono-
mous practice of physical therapists
in the ICU.

Impact of Rehabilitation for
Patients With Critical Illness
on Physical Therapy and
Occupational Therapy
Personnel Resources
A reasonable concern when discuss-
ing physical therapist practice in the
ICU or the implementation of an
early mobilization program is the
potential impact on personnel
resources. In studies specifically
describing early mobilization of
patients undergoing mechanical ven-
tilation, the addition of dedicated
physical therapists and occupational
therapists to the medical ICU,15 to a
mobility team,16 or to a specialized
respiratory ICU32 has been
described. From the available litera-
ture,8,15,16,32 it is clear that more than
one person is needed to safely mobi-
lize a patient who is critically ill and
undergoing mechanical ventilation.
Table 2 shows the composition of
published mobility teams. The num-
ber of team members and the prac-
titioners who compose each team
varies, but, in all examples, a physi-
cal therapist is included. This find-
ing, along with a history of literature
illustrating the positive impact of
physical therapy intervention on
patients in the ICU,19,33,34 suggests
that the physical therapist should be
an integral member of the critical
care team.

Table 2.
Composition of Mobilization Teams

Institution Team Members

University of Chicago8 Physical therapist, occupational therapist

Wake Forest University16 Physical therapist, nursing assistant, critical care nurse

Johns Hopkins University15 Physical therapist, occupational therapist, rehabilitation assistant

LDS Hospital32 Physical therapist, respiratory therapist, registered nurse, critical
care technician
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In a health care environment
focused on saving costs, it may be
tempting to rely solely on bedside
nurses to mobilize patients. How-
ever, this reliance may not be pref-
erable, as nurses have increasing
demands on their time,35 and when
mobilizing patients with critical ill-
ness, physical therapists achieve a
higher level of mobilization than
nurses.36 In addition, patients under-
going critical illness are at risk for
muscle atrophy,37 deconditioning,38

and cardiopulmonary compromise,38

all of which are managed by physical
therapists trained to evaluate and
treat these impairments,39 particu-
larly as they relate to functional
mobility. To provide physical ther-
apy services or create a mobility
team for patients undergoing critical
illness, hospital administration needs
to decide whether the hiring of addi-
tional therapists is necessary or
whether patient needs can be met by
reallocating those currently on staff.

Making this determination can be
challenging and warrants further
study. Schweickert et al8 described a
randomized controlled trial in which
patients in the intervention group
received physical therapy and occu-
pational therapy early (beginning 1.5
days after intubation) in the course
of mechanical ventilation. Ninety-
five percent of the patients in the
control group received physical ther-
apy and occupational therapy inter-
vention in the course of hospitaliza-
tion—it just occurred later (7.4 days
following intubation). Patients in the
control group demonstrated inferior
functional outcomes compared with
those patients in the intervention
group. So, perhaps, by intervening
earlier, the demand on a physical
therapist’s time is offset by improve-
ment of function early in the hospital
stay, decreasing the need for physi-
cal therapy intervention later in the
hospital stay. However, other studies
describe an increased number of
physical therapy sessions during hos-

pitalization16 and physical therapy
and occupational therapy sessions
during ICU stay15 in those who par-
ticipated in an early mobilization
program. These data suggest that
additional physical therapists and
occupational therapists may be
required to meet the needs of
patients who may benefit from early
mobilization.

If, indeed, an increase in the number
of personnel is required to provide
adequate physical therapy services
in the ICU, implications for cost
should be assessed. Morris et al16

compared the cost of care between
patients who participated in an early
mobilization protocol (by a team
composed of a physical therapist, a
critical care nurse, and a nursing
assistant) and the control group.
Although the analysis did not show a
significant difference in total direct
inpatient costs, there was an actual
decreased cost for the intervention
group of more than $500,000. The
cost of salary and benefits for the
mobility team for the duration of the
project was just over $250,000.
Looking at these numbers, the need
for additional resources may be off-
set by the cost reduction associated
with noted decreased ICU and hos-
pital lengths of stay.16 Additional
studies demonstrate increased
ventilator-free days8 and decreased
hospital and ICU lengths of stay15 in
patients who participate in early
mobilization, which would likely be
associated with a decrease in costs.

Although research supports the pos-
itive impact of physical therapy
involvement in managing patients
with critical illness, data on cost and
personnel resources are sparse.
Additional investigations into the
cost implications of adding or reallo-
cating physical therapy resources to
the ICU are needed and may support
efforts to increase physical therapy
involvement.

Prioritization of Patients
Requiring Physical
Therapist Management in
the Acute and Critical Care
Settings
Hospitals report difficulty recruiting
physical therapists to fill vacancies,
and the physical therapist vacancy
rate in 2007 was 11.4%.40 These
vacancies can create an environment
where the demand for patient care
exceeds the available physical ther-
apy resources. In an effort to best
meet the needs of all involved, ther-
apists are tasked with formally or
informally triaging or prioritizing
patients. Prioritization in acute care
may be divided into 2 separate con-
siderations. The first consideration is
prioritizing which patients most
need to be seen across the spectrum
of care. The second consideration is
how the provision of physical ther-
apy is prioritized within the ICU
itself.

Prioritization of all patients in the
hospital setting must be considered.
With decreasing hospital lengths of
stay,41 the focus on timely discharge
can steer physical therapy and occu-
pational therapy resources away
from patients in the ICU and toward
the patients on the step-down units
or regular floor. Consultation and
intervention by a physical therapist
address rehabilitation needs that may
allow the patient to safely discharge
to the home or provide recommen-
dations that will facilitate discharge
to a rehabilitation facility.

Although this is a valuable compo-
nent of the services a physical ther-
apist provides, published literature
describes improved outcomes8,15,16

and decreased ICU and hospital
lengths of stay15,16 for patients who
undergo early physical therapy and
occupational therapy in the ICU.
Therefore, providing physical ther-
apy treatment early in the hospital
stay, when some functional impair-
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ments could be mediated or pre-
vented, will need to be considered
and, perhaps, made equal or higher
priority.

A shift in prioritization also may need
to occur within the ICU itself. In the
patient who is critically ill, func-
tional and cognitive decline can
occur rapidly.42–44 Physical thera-
pists can expand the focus of patient
care to prevention of loss of muscle
strength and endurance, appropriate
posture, aerobic capacity, and more
in conjunction with treating deficits
that may already exist. Interrupting
sedation to allow early rehabilitation
assessment and intervention can
inhibit the development of short-
term deficits8 and may improve long-
term outcomes.

Additionally, the current evidence
has described the impact of early
mobilization on patients with a high
level of function prior to admission
to the ICU.8,16 There is no published
literature describing the impact of
early mobilization on patients with
reduced baseline function. When
considering how best to allocate lim-
ited resources in the ICU, additional
research on the impact of early mobi-
lization in other populations will
help guide therapists toward the
groups of patients most likely to ben-
efit from such an intervention.

Patients experiencing critical illness
are at risk for short-term and long-
term complications that may be ame-
liorated by interventions provided
by a physical therapist. An assess-
ment of methods of triaging and pri-
oritizing patients in the acute and
critical care settings would be of
benefit to identify the current state
of practice and potential barriers to
increasing physical therapy presence
in the ICU. Also, assessing potential
benefit to patients with various lev-
els of baseline functional indepen-
dence may help guide prioritization
within the ICU itself.

Outcome Measures Used to
Evaluate the Effectiveness
of Physical Therapy
Interventions in Patients
With Critical Illness
There is increasing emphasis on the
use of standardized outcome mea-
sures in physical therapy.45,46 Out-
come measures quantitatively cap-
ture a patient’s functional status,46

allow for meaningful reassessment
and determination of effectiveness
of the interventions,47 and facilitate
comparison of outcomes among
patients.48 Despite the benefit of
standardized outcome measures, it
can be difficult to identify measures
that are useful and relevant to the
therapist treating patients in acute
and critical care. The Functional
Independence Measure (FIM) was
developed for use in inpatient acute
rehabilitation but has been used dur-
ing acute hospitalization in its full49

or abbreviated form.8,50 The FIM
assesses both physical and cognitive
disability and is scored on the level
of assistance required to perform
daily activities.

The FIM has been described as a use-
ful measure of function in patients
with respiratory failure.49 However,
various studies have recognized lim-
itations to the use of the FIM in the
acute care setting.47,48 First, not all of
the 18 items on the FIM are those
that are assessed regularly by the
physical therapists in acute care (eg,
sphincter control), and, although the
FIM in its entirety has been estab-
lished as reliable and valid, reliability
of individual components has not
been described.51 Additionally, a
floor effect may be seen if a short-
ened length of stay limits the func-
tional improvement that can be
made.47 In an attempt to better cap-
ture outcomes in the acute hospital
setting, other outcome measures
have been developed.

Physical therapists at the University
of Rochester Medical Center trial
tested a modified FIM developed at
Johns Hopkins Hospital—the Johns
Hopkins Hospital Function Acute
Care Score (JHH-FACS)—and made
changes to it based on the physical
therapists’ feedback.47 The resultant
tool was named the University of
Rochester Acute Care Evaluation
(URACE). Both the JHH-FACS and the
URACE attempt to improve effi-
ciency by using only motor compo-
nents of the FIM and account for
type of assistive device used and dis-
tance of ambulation. The URACE fur-
ther accounts for bed mobility, sep-
arate from transfers, at varying
degrees of head of bed elevation.
Additionally, sensitivity is increased
for changes in ambulation distance
and number of stairs negotiated, par-
ticularly for patients who walk only
short distances or negotiate only a
few stairs. Although the URACE does
account for some of the more subtle
functional changes that may occur in
patients who are acutely ill and may
be useful in this population, it does
not assess changes in patients who
are unable to come to sitting at the
edge of the bed and has not been
assessed for reliability and validity.

Additional outcome measures have
been developed in an attempt to
account for more subtle changes in
patients who are acutely and criti-
cally ill. The Acute Care Index of
Function52 was developed to assess
functional levels at levels performed
by patients in acute care. Making it
more specific to lower levels of func-
tion, it includes rolling in bed. How-
ever, it is not specific to the cardio-
vascular or pulmonary impairments
that are often relevant to the ICU, as
it was developed for patients with
neurological conditions.46 The Phys-
ical Function ICU Test (PFIT) was
developed to target patients in the
ICU who had undergone a tracheos-
tomy to facilitate ventilator wean-
ing.53 This test is more specific to
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patients with pulmonary dysfunction
and includes assessment of endur-
ance and muscle strength but
includes only patients who are able
to stand from a chair.

Physical therapists in acute care tra-
ditionally focus on functional deficits
when managing patients and when
making discharge recommendations,
due, in part, to shortened lengths of
stay and the likelihood that patients
will return home at the time of hos-
pital discharge.54 This focus on func-
tional deficits makes the FIM and
other previously described measures
useful. However, in a study by
Schweickert et al,8 patients were
able to return to functional indepen-
dence without significant improve-
ment in muscle strength. Thus, it is
possible that, while focusing on
function, physical therapists are
overlooking more subtle strength
deficits and the opportunity to pro-
vide intervention that addresses
strength impairments and to refer
appropriately to outpatient services
at time of hospital discharge.

Volitional muscle force can be
assessed at the bedside via manual
muscle testing or handheld dyna-
mometry. The use of manual muscle
tests, such as the Medical Research
Council (MRC) Scale for Muscle
Strength, has been validated55 and
described in the assessment of
patients with critical illness37 and
can predict mortality, ICU and hos-
pital lengths of stay, and duration of
mechanical ventilation.56 Handheld
dynamometry may aid in identifying
the presence of weakness or
changes in strength that are not
noted in manual strength tests.
Handgrip dynamometry can predict
ICU-acquired paresis,57 and hand-
held dynamometry has good inter-
rater reliability when measuring
strength in both upper and lower
extremities in patients with critical
illness.58 The use of both manual
strength tests and dynamometry

require patients to be alert, cooper-
ative, and able to exert maximal
effort and, thus, may not be practical
very early in the course of critical
illness. However, as the patient
recovers, strength testing may be
useful in identifying impairments in
strength that may contribute to the
long-term deficits experienced by
patients following critical illness.5

Various outcome measures are avail-
able to physical therapists assessing
patients who are experiencing criti-
cal illness. Each measure has its own
strengths and limitations, and further
development of a tool to capture
both patient status and the impact of
physical therapy intervention may
be needed. Ultimately, the use of a
combination of functional measure
and strength-specific tool will likely
best capture the impairments and
abilities of patients with critical ill-
ness and assist the therapist with
making appropriate discharge
recommendations.

Issues Related to Physical
Therapist Management of
Patients With Critical Illness
Across the Continuum of
Care
Five years following an episode of
critical illness related to acute respi-
ratory distress syndrome, patients
who have recovered lung function
still experience decreased functional
capacity and quality of life.5 Targeted
rehabilitation management of the
patient post-hospitalization may be
necessary to mediate the long-term
impact of critical illness. Physical
therapists will need to consider their
role in treating patients in post-
hospital settings and the best course
of follow-up for patients following
ICU discharge to improve outcomes.

Studies of follow-up after critical ill-
ness are limited, but a recent publi-
cation described a conference of
stakeholders in long-term outcomes

after ICU discharge.59 Those assem-
bled were physicians, nurses, physi-
cal therapists, occupational thera-
pists, and speech therapists, among
others, representing organizations,
including APTA, with an interest in
the topic. The group acknowledged
that one barrier to appropriate
follow-up care may be a lack of
awareness in both the general public
and the medical community of the
complications associated with criti-
cal illness. There are no studies
investigating the knowledge base of
physical therapists regarding out-
comes from critical illness. A study of
this type may be useful to identify
areas in which further education is
needed and help develop continuing
education programs that target those
who will treat patients after hospital
discharge, including physical thera-
pists working in inpatient rehabilita-
tion, skilled nursing facilities, home
care, and outpatient clinics.

Additionally, patients with impair-
ments must be identified and
referred to the appropriate rehabili-
tation professional. To this end, it
may be beneficial to include physical
therapists in high-acuity (pulmonary,
critical care, cardiac, and thoracic
surgery) physician clinics, following
patients to help with timely and
appropriate referral to outpatient or
other rehabilitation setting.

Finally, physical therapists will be
instrumental in advocating for and
developing programs to address the
needs of patients surviving critical
illness. Pulmonary rehabilitation has
been shown to increase exercise
capacity and decrease hospital read-
mission in patients with chronic
obstructive pulmonary disease.60

Participation in cardiac rehabilitation
has been shown to decrease all-cause
mortality and improve quality of life
in patients with coronary heart dis-
ease.61 These outpatient programs
consist of regular exercise and edu-
cation that are individualized but
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delivered in a group setting over a
period of weeks. A similar program
may be beneficial for patients who
survive critical illness. McWilliams
et al62 described a 6-week outpatient
program consisting of regular exer-
cise and education designed for sur-
vivors of critical illness. Patients who
participated in the program demon-
strated improved functional capacity
as measured by the Six-Minute Walk
Test and an incremental shuttle walk
test and improved scores on an anx-
iety and depression scale.62 Denehy
et al63 described a research protocol
that will evaluate a rehabilitation
program that includes mobilization
during the ICU and hospital stay and
an 8-week outpatient rehabilitation
program after hospital discharge.
The results of this study have yet to
be published. However, the protocol
acknowledges the potential benefit
of enrolling patients into a rehabili-
tation program similar to those pro-
grams currently available to patients
with exacerbation of pulmonary dis-
ease or following an acute cardiac
event.

Four additional studies have investi-
gated the effectiveness of home-
based cognitive and functional
rehabilitation. Improvements in cog-
nitive functioning and functional sta-
tus were described by Jackson et al64

when patients received cognitive,
physical, and functional training
in-home via a telemedicine system.
In a study by Jones et al,65 patients
provided with a 6-week rehabilita-
tion program via a self-directed hand-
book demonstrated improvements
in physical function but no differ-
ences in levels of anxiety and post-
traumatic stress disorder-related
symptoms. Elliott et al66 and Cuth-
bertson et al67 reported no improve-
ments in function66 or health-related
quality of life66,67 when patients
received home-based rehabilitation.
The results of these studies suggest
that rehabilitation may be beneficial
for survivors of critical illness; how-

ever, the specific parameters of such
intervention is unclear. If post-illness
rehabilitation is not effective, as
some of the studies suggest, it is that
much more imperative that patients
receive physical therapy while hos-
pitalized in an effort to prevent func-
tional decline. Further study is
needed in this area to help deter-
mine the most effective course of
rehabilitation for those recovering
from critical illness.

Long-term rehabilitation manage-
ment of patients following critical ill-
ness requires further attention. An
effort to increase awareness and edu-
cation among the general public,
medical community, and rehabilita-
tion professionals is warranted. Addi-
tional considerations are the inclu-
sion of physical therapists in
interprofessional clinics and devel-
opment of exercise programs to
address the needs of those who are
undergoing critical illness or inclu-
sion of these patients in existing
programs.

Conclusion
Research has shown and continues
to demonstrate significant benefits
when patients with critical illness
are engaged in physical therapy
intervention and mobilization early
in the course of hospitalization.
However, multiple issues surround-
ing the execution of these interven-
tions need to be addressed to ensure
safety and availability of the interven-
tion and to assist physical therapists
in making decisions regarding its
implementation and impact on long-
term care. Entry-level physical thera-
pist education programs need to
expose students to information rele-
vant to clinical practice in patients
with critical illness. Clinical sites
must investigate creative ways to
increase offerings of clinical educa-
tion experiences to students. Meth-
ods of assessing competence of prac-
ticing clinicians need to be
developed. It is imperative that the

specialty skills of an acute care prac-
titioner be described in a format that
allows for the development of spe-
cialist certification and advanced
training programs such as residen-
cies and fellowships. Further
research is needed regarding the
allocation of personnel to the ICU.
Physical therapists practicing in the
ICU will benefit from additional pub-
lished information regarding appro-
priate prioritization of patients
across the spectrum of acute care,
including the ICU. The use of out-
come measures in this population
should be emphasized, including for-
mal strength testing as appropriate
and feasible. Additionally, programs
addressing the ongoing rehabilitative
needs of patients who have under-
gone critical illness need to be devel-
oped, along with promoting aware-
ness in both the medical community
and general public of the potential
long-term complications of critical
illness and a physical therapist’s
potential role in addressing these
complications. With thorough and
aggressive investigation of relevant
topics, the resultant improvement in
patient outcomes may be dramatic.

Both authors provided concept/idea/project
design and writing. Dr Kress also provided
data collection and analysis, project man-
agement, and consultation (including
review of manuscript before submission).
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Appendix.
Objectives of Critical Care Competency Programa

Identify the role of rehabilitation services in critical care

Correctly interpret readings from all bedside monitors, as evident by appropriate and timely:

● notification of change in patient status to nursing

● grading of treatment progression

● cessation of examination or treatment

Apply knowledge regarding lines, tubes, and equipment by:

● stating function of lines, tubes, and equipment

● identifying corresponding precautions and contraindications to treatment

● managing lines, tubes, and equipment during examination and treatment

Apply unit-specific considerations

Describe ventilator modes as they apply to a patient’s ability to participate in rehabilitation

Identify ventilator alarms and grade exercise accordingly to allow increase in respiratory muscle
strength without inducing fatigue or respiratory failure

a Adapted from Harris.28
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