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CHAPTER OBJECTIVES

After reading this chapter, the reader will be able to do the following:

* Describe the history of the use of physical agents in medicine and
rehabilitation.

e Explain the role of physical agents as components of rehabilitation
intervention.

e Use evidence to guide the integration of physical agents within
rehabilitation.

e Use physical agents in rehabilitation within different health care
delivery systems.

History of Physical Agents in
Medicine and Rehabilitation

Physical agents have been a component of medical and reha-
bilitative treatment for many centuries and are used across a
wide variety of cultures. Ancient Romans and Greeks used
heat and water to maintain health and to treat various mus-
culoskeletal and respiratory problems, as evidenced by the
remains of ancient bathhouses with steam rooms and pools
of hot and cold water still present in many major Roman and
Greek cities.' The benefits from soaking and exercising in hot
water regained popularity in the late 19th century with the
advent of health spas in Europe in areas of natural hot
springs. Today, the practices of soaking and exercising in
water continue to be popular throughout the world because
water provides resistance and buoyancy, allowing the devel-
opment of strength and endurance while reducing weight
bearing on compression-sensitive joints.

Other historical applications of physical agents include
the use of electrical torpedo fish in approximately 400 BCE
to treat headaches and arthritis by applying electrical shocks
to the head and feet. Amber was used in the 17th century to
generate static electricity to treat skin diseases, inflamma-
tion, and hemorrhage.” Reports from the 17th century

describe the use of charged gold leaf to prevent scarring from
smallpox lesions.”’

Before the widespread availability of antibiotics and effec-
tive analgesic and antiinflammatory drugs, physical agents
were commonly used to treat infection, pain, and inflamma-
tion. Sunlight was used for the treatment of tuberculosis,
bone and joint diseases, and dermatological disorders and
infections. Warm Epsom salt baths were used to treat sore or
swollen limbs.

Although physical agents have been used for their thera-
peutic benefits throughout history, over time, new uses, appli-
cations, and agents have been developed, and certain agents
and applications have fallen out of favor. New uses of physical
agents have been discovered as a result of increased under-
standing of the biological processes underlying disease, dys-
function, and recovery and in response to the availability of
advanced technology. For example, transcutaneous electri-
cal nerve stimulation (TENS) for the treatment of pain was
developed on the basis of the gate control theory of pain
modulation, as proposed by Melzack and Wall.* The gate
control theory states that nonpainful stimuli can inhibit the
transmission of pain at the spinal cord level. Various available
modes of TENS application are primarily the result of the devel-
opment of electrical current generators that allow fine control of
the applied electrical current.

A physical agent usually falls out of favor because the
intervention is found to be ineffective or because more effec-
tive interventions are developed. For example, the superficial
heat that infrared (IR) lamps produce was commonly used to
dry out open wounds, but IR lamps are no longer used for
this application because we now know that wounds heal more
rapidly when kept moist.>® During the early years of the 20th
century, sunlight was used to treat tuberculosis; however,
since the advent of antibiotics to eliminate bacterial infec-
tions, physical agents are rarely used to treat tuberculosis or
other infectious diseases.

Most recently, the use of a number of physical agents has
fallen out of favor. The first of five recommendations in the
American Physical Therapy Association (APTA) Choosing
Wisely initiative, most recently updated in 2015, is “don’t use
(superficial or deep) heat to obtain clinically important, long-
term outcomes in musculoskeletal conditions”” The APTA
clarifies this recommendation with the following statement:

There is limited evidence for use of superficial or deep heat
to obtain clinically important long-term outcomes for
musculoskeletal conditions. While there is some evidence of
short-term pain relief for heat, the addition of heat should be
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12 PART I ¢ Introduction to Physical Agents

supported by evidence and used to facilitate an active
treatment program. A carefully designed active treatment
plan has a greater impact on pain, mobility, function and
quality of life. There is emerging evidence that passive
treatment strategies can harm patients by exacerbating fears
and anxiety about being physically active when in pain,
which can prolong recovery, increase costs and increase the
risk of exposure to invasive and costly interventions such as
injections or surgery.

Looking at this statement carefully, it does imply that heat can
be used to facilitate an active treatment program, as recom-
mended in this book.

In addition, the fifth recommendation of the APTA Choos-
ing Wisely initiative is “don’t use whirlpools for wound man-
agement” The APTA clarifies this recommendation with the
following statement:

Whirlpools are a non-selective form of mechanical debridement.
Utilizing whirlpools to treat wounds predisposes the patient to
risks of bacterial cross-contamination, damage to fragile tissue
from high turbine forces, and complications in extremity edema
when arms and legs are treated in a dependent position in
warm water. Other more selective forms of hydrotherapy should
be utilized, such as directed wound irrigation or a pulsed lavage
with suction.

Based on the evidence and this recommendation, the use of
whirlpools for wound management was deleted from the fifth
and subsequent editions of this book, and details on directed
wound irrigation and pulsed lavage with suction are provided.

Furthermore, spinal traction, particularly for the lumbar
spine, has come into question in recent years because evi-
dence from randomized controlled trials (RCTs) has failed to
prove its benefits and because of concerns that this passive
form of treatment may increase the risk of illness behavior
and chronicity.” Spinal traction is still covered in this book
because, as recently as 2015, over 75% of physical therapists
reported using lumbar traction’ for managing low back pain,
because there is substantial evidence of traction being associ-
ated with effects that may be beneficial in certain patients,
and because the evidence for the efficacy of cervical spine
traction is more positive.

Physical agents also sometimes wane in popularity
because they are cumbersome, have excessive associated
risks, interfere with other aspects of treatment, or have just
fallen out of fashion. For example, the use of diathermy as
a deep-heating agent was very popular over 30 years ago, but
because the machines are large and awkward to move
around and set up, and because this agent can easily burn
patients if not used appropriately and can interfere with the
functioning of nearby computer-controlled equipment, dia-
thermy was not commonly used in the United States until
more recently. With the development of less cumbersome
and safer devices, diathermy is regaining popularity and is
presented in this book as a means of deep heating to facili-
tate an active treatment program and as a nonthermal agent
to promote tissue healing.

This book focuses on the physical agents most commonly
used in the United States at the present time. Physical agents
that are not commonly used in the United States but that were

popular in the recent past, as well as agents that are popular
abroad or are expected to come back into favor as new deliv-
ery systems and applications are developed, are covered
briefly. The popularity of particular physical agents is based
on their history of clinical use and, in most cases, on evidence
to support their efficacy; however, in some cases, their clinical
application has continued despite a lack of or limited support-
ing evidence. More research is needed to clarify which inter-
ventions and patient characteristics provide optimal results.
Further study is also needed to determine precisely what
outcomes should be expected from the application of physical
agents in rehabilitation.

Approaches to Rehabilitation

Rehabilitation is a goal-oriented intervention designed to
maximize independence in individuals with compromised
function. Function is usually compromised because of an
underlying pathology and secondary impairments and is
affected by environmental and personal factors. Compro-
mised function may lead to disability. Rehabilitation gener-
ally addresses the sequelae of pathology to maximize a
patient’s function and ability to participate in usual activities,
rather than being directed at resolving the pathology itself,
and should take into consideration the environmental and
personal factors affecting each patient’s individual activity
and participation limitations and goals.

A number of classification schemes exist to categorize the
sequelae of pathology. In 1980, the World Health Organiza-
tion (WHO) published the first scheme to classify the conse-
quences of diseases, known as the International Classification
of Impairments, Disabilities, and Handicaps (ICIDH)." This
scheme, derived primarily from the work of Wood, is based
on a linear model in which the sequelae of pathology or
disease are impairments that lead to disabilities and handi-
caps.'""” In this scheme, impairment is characterized as an
abnormality of structure or function of the body or an organ,
including mental function. Disability is characterized as a
restriction of activities resulting from impairment, and hand-
icap is the social level of the consequences of diseases, char-
acterized as the individual’s disadvantage resulting from
impairment or disability. Shortly after the ICIDH model was
published, Nagi developed a similar model that classified the
sequelae of pathology as impairments, functional limita-
tions, and disabilities.”” He defined impairments as altera-
tions in anatomical, physiological, or psychological structures
or functions that result from an underlying pathology. In the
Nagi model, functional limitations were defined as restric-
tions in the ability to perform an activity in an efficient, typi-
cally expected, or competent manner, and disabilities were
defined as the inability to perform activities required for
self-care, home, work, and community roles.

The WHO updated the ICIDH model in 2001 to reflect
and create changes in perceptions of people with disabilities
and to meet the needs of different groups of individuals. The
updated version of the ICIDH model is known as the ICIDH-2
or the International Classification of Functioning, Disability
and Health (ICF) (Fig. 2.1)."* The ICF is a classification of
health and health-related domains and is the WHO frame-
work for measuring health and disability at both individual
and population levels. In contrast to the earlier linear model,
the ICF model views functioning and disability as a complex,
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FIGURE 2.1 Model for the International Classification of Functioning, Disability and Health (ICF). (From World Health Organization [WHQ]: ICIDH-2:
International Classification of Functioning, Disability and Health, Geneva, 2001, WHO.)

dynamic interaction between the health condition of the
individual and contextual factors of the environment, as well
as personal factors. It is applicable to all people, whatever
their health condition. The language of the ICF model is
neutral to cause, placing the emphasis on function rather
than on the condition or disease. It is designed to be relevant
across cultures, as well as age groups and genders, making it
appropriate for heterogeneous populations. The ICF is opera-
tionalized through the WHO Disability Assessment Schedule
(WHODAS 2.0).”

@@ Clinical Pearl

The International Classification of Functioning, Dis-
ability and Health (ICF) model views functioning and
disability as a complex, dynamic interaction between
the health condition of the individual and contextual
factors of the environment, as well as personal factors.
The ICF model emphasizes function and considers the
body, the whole person, and the person in society.

The original ICIDH and Nagi models, developed primarily
for use by rehabilitation professionals, were intended to dif-
ferentiate disease and pathology from the limitations they
produced. The new ICF model has a more positive perspec-
tive on the changes associated with pathology and disease and
is intended for use by a wide range of people, including
members of the community, as well as national and global
institutions that create policy and allocate resources for
persons with disabilities. The ICF model has tried to change
the perspective of disability from the negative focus of “con-
sequences of disease” used in the ICIDH model to a more
positive focus on “components of health” The ICIDH model
used categories of impairments, disabilities, and handicaps to
describe sequelae of and limitations associated with pathol-
ogy, whereas the ICF model uses categories of health condi-
tions, body functions, activities, and participation to focus on
abilities rather than limitations.

Consistent with the most recent edition of the APTA’
Guide to Physical Therapist Practice 3.0 (Guide 3.0)," this

book uses the terminology and framework of the ICF model
to evaluate clinical findings and determine a plan of care for
the individuals described in the case studies. The ICF model
reflects the interactions between health conditions and con-
textual factors as they affect disability and functioning. Health
conditions include diseases, disorders, and injuries. Contex-
tual factors include environmental factors, such as social atti-
tudes, legal structures, and one’s community, and personal
factors, such as gender, age, education, experience, and char-
acter. The ICF model is intended to be used in conjunction
with the International Classification of Diseases (ICD), a clas-
sification system used throughout the U.S. health care system
to document and code medical diagnoses.

The ICF model is structured around three levels of func-
tioning: (1) the body or a part of the body, (2) the whole person,
and (3) the whole person in a social context. Dysfunction at
any of these levels is termed a disability and results in impair-
ments (at the body level), activity limitations (at the whole-
person level), and participation restrictions (at the social level).
For example, a person who experienced a stroke may be weak
on one side of the body (impairment). This impairment may
cause difficulty with activities of daily living (activity limita-
tion). The person may be unable to attend social gatherings
that they previously enjoyed (participation restriction).

The ICF model was developed by combining medical and
social models of disability. In the medical model, disability is
the result of an underlying pathology, and to treat the dis-
ability, one must treat the pathology. In the social model,
disability is the result of the social environment, and to treat
the disability, one must change the social environment to
make it more accommodating.

Medical treatment is generally directed at the underlying
pathology or disease, whereas rehabilitation focuses primarily
on reversing or minimizing impairments, activity limitations,
and participation restrictions. Rehabilitation professionals
must assess and set goals not only at the levels of impairment,
such as pain, decreased range of motion, and hypertonicity
(increased muscle tone) but also at the levels of activity and
participation. These goals should include the patient’s goals,
such as being able to get out of bed, ride a bicycle, work, or run
a marathon.
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The Role of Physical Agents in
Rehabilitation

Physical agents are tools to be used when appropriate as
components of rehabilitation. The position statement of the
APTA regarding the exclusive use of physical agents, first
published in 1995 and reiterated in 2005, stated, “Without
documentation which justifies the necessity of the exclusive
use of physical agents/modalities, the use of physical agents/
modalities, in the absence of other skilled therapeutic or
educational interventions, should not be considered physi-
cal therapy”'” In 2015, related to physical agents, as part of
its Choosing Wisely initiative, the APTA specifically stated
with regard to heat, “don’t use (superficial or deep) heat to
obtain clinically important long term outcomes in musculo-
skeletal conditions ... the addition of heat should be sup-
ported by evidence and used to facilitate an active treatment
program.”” Most recently, in 2018, the APTA updated its
position statement on the exclusive use of biophysical agents,
stating, “The use of biophysical agents as a standalone inter-
vention, or the use of multiple biophysical agents with a
similar physiologic effect, is not considered physical therapy
nor is it considered medically necessary without documen-
tation that justifies the use of the biophysical agents for those
purposes”'® In other words, the APTA believes that the use
of single or multiple physical agents alone does not consti-
tute physical therapy.

The use of physical agents as a component of rehabilitation
involves integration with other appropriate interventions.
This integration may include applying a physical agent or
educating the patient in its application as part of a complete
program to help patients achieve their activity and participa-
tion goals. However, because the aim of this book is to give
clinicians a better understanding of the theory and appropri-
ate application of physical agents, the emphasis is on the use
of physical agents, and other components of the rehabilitation
program are described in less detail.

Practitioners Using Physical Agents

Physical therapists, physical therapist assistants, occupational
therapists, occupational therapy assistants, athletic trainers,
physiatrists, chiropractors, acupuncturists, and patients all
apply physical agents. These individuals may have slightly
different goals when applying these interventions and slightly
different training and educational requirements for their use.

Physical therapists commonly use physical agents and
supervise physical therapist assistants in the application of
physical agents. The APTA includes physical agents within the
interventions that define the practice of physical therapy and
notes that when physical agents are used, this should be as a
part of a complete rehabilitation program.'” Training in the
use of physical agents is a required part of entry-level educa-
tion and licensure for physical therapists and physical thera-
pist assistants. The Commission on Accreditation in Physical
Therapy Education (CAPTE), the granting agency for the
accreditation of physical therapist and physical therapist assis-
tant education programs, requires evidence of “content, learn-
ing experiences, and student testing and evaluation” to ensure
competent use of biophysical agents.” The APTA states that
the minimum required skills of a physical therapist graduate
at the entry level include competency in the use of physical
agents such as cryotherapy, hydrotherapy, ultrasound, and

thermotherapy; mechanical modalities such as compression
therapies and traction devices; and electrotherapeutic modali-
ties such as biofeedback, electrotherapeutic delivery of medi-
cations (e.g., iontophoresis), and electrical stimulation.”
When caring for patients, physical therapists are expected to
select and use the most appropriate interventions according
to the best scientific evidence while considering the patient’s
perspective and exercising professional judgment.

Occupational therapists and occupational therapy assis-
tants, especially those involved in hand therapy, also com-
monly use physical agents. In its most recent position paper,”
published in 2018, the American Occupational Therapy
Association (AOTA) referenced a 2014 document supporting
that physical agents and mechanical modalities “may be used
by occupational therapy practitioners as part of a comprehen-
sive plan of intervention designed to enhance engagement in
occupation.” The AOTA discourages exclusive or stand-
alone use of physical agents and mechanical modalities and
promotes their use as adjunctive to “purposeful and occupa-
tion-based intervention activities.””* Occupational therapists
and occupational therapy assistants, under the supervision of
occupational therapists, integrate physical agents and
mechanical modalities into the intervention plan to prepare
clients to complete purposeful and meaningful activities in
the areas of activities of daily living, instrumental activities of
daily living, rest and sleep, education, work, play, leisure, and
social participation, with the overall goal of maximizing func-
tional independence in activities.

The Accreditation Council for Occupational Therapy Edu-
cation (ACOTE), the body that accredits occupational therapy
educational programs in the United States, first introduced
physical and mechanical agents into educational standards in
2006 to go into effect in 2008.” As of 2018, the ACOTE man-
dates that entry-level occupational therapy programs include
in their curricula coursework that prepares practitioners who
can “demonstrate knowledge and use of the safe and effective
application of superficial thermal agents, deep thermal agents,
electrotherapeutic agents, and mechanical devices as a prepa-
ratory measure to improve occupational performance.”® Sim-
ilarly, occupational therapy assistant programs must include
in their curricula coursework that prepares occupational
therapy assistants to understand “the safe and effective appli-
cation of superficial thermal agents, deep thermal agents, elec-
trotherapeutic agents, and mechanical devices as a preparatory
measure to improve occupational performance*® Both occu-
pational therapists and occupational therapy assistants must
know the indications, contraindications, and precautions for
the use of physical agents and mechanical modalities.

As the AOTA notes, it is important for professionals to
understand that an association’s policies and position do not
take precedence over state laws and regulations.” Laws and
regulations regarding the use of physical agents by occupa-
tional therapists vary among states, with many requiring
additional training and experience beyond that offered during
entry-level education. As of June 2019, only 15 states did not
have statutes or regulations regarding the use of physical
agents and mechanical modalities by occupational therapy
practitioners, whereas the remaining states have, pending or
in effect, such statutes or regulations.”® Occupational thera-
pists and occupational therapy assistants who wish to use
physical agents and mechanical modalities in their clinical



practice should check the laws and regulations in the state in
which they practice and are licensed.

ACOTE requires all accredited occupational therapy pro-
grams to address the safe and effective application of superficial
thermal and mechanical modalities for pain management and
improvement of occupational performance. ACOTE first
introduced modalities into educational standards in 2006 to go
into effect in 2008. This education must include “foundational
knowledge, underlying principles, indications, contraindica-
tions, and precautions.” Students must also be able to explain
the use of deep thermal and electrotherapeutic modalities to
improve occupational performance and must know the indica-
tions, contraindications, and precautions for the clinical appli-
cation of these physical agents. ACOTE also requires accredited
occupational therapy assistant programs to recognize the use
of superficial thermal and mechanical modalities as a prepara-
tory method for other occupational therapy interventions.”

The National Athletic Trainers’ Association (NATA) states
that training in therapeutic modalities is a required part of
the curriculum to become a certified athletic trainer for
accredited programs.”*”’ Continuing education in modality
devices is also a component of required athletic trainer con-
tinuing education.”

In addition to having physical agents applied by professionals,
patients can learn about and apply modalities independently. For
example, agents such as heat, cold, compression, and TENS can
be safely applied at home after the patient is instructed in and
demonstrates proper use of the agent. Patient education has
several advantages, including the option for more prolonged and
frequent application, decreased cost, and increased convenience
for the patient. Most important, education allows patients to be
active participants in achieving their own therapeutic goals.

Evidence-Based Practice

If several agents could promote progress toward the goals of
treatment, they are not contraindicated, and they can be
applied with appropriate precautions, selecting which to use
should be based on evidence for or against the intervention.
Evidence-based practice (EBP) is “the conscientious,
explicit, and judicious use of current best evidence in making
decisions about the care of individual patients”"** EBP is
based on the application of the scientific method to clinical
practice. EBP requires that clinical practice decisions be
guided by the best available relevant clinical research data in
conjunction with the clinician’s experience and individual
patient’s pathology and preferences.

© Clinical Pearl

Evidence-based practice (EBP) requires that clinical
practice decisions be guided by the best available rele-
vant clinical research data in conjunction with the clini-
cian’s experience and individual patient’s pathology
and preferences.

The goal of EBP is to provide the best possible patient care
by assessing available research and applying it to each indi-
vidual patient. When searching for evidence, one may encoun-
ter thousands of studies to sift through or very few studies. It
is important to understand which studies constitute the
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highest level of evidence. To use EBP, the clinician should
understand the differences between types of research studies
and the advantages and disadvantages of each. Evidence used
in EBP can be classified by factors such as study design, types
of subjects, the nature of controls, outcome measures, and
types of statistical analysis.”

Study design: Research studies range in quality from the low-
level case report (an individual description of a particular
patient that does not necessarily reflect the population as
a whole) to the high-level meta-analysis of RCTs (the gold
standard of EBP, a quantitative synthesis and summary of
the results from previously published high-quality RCTs
on the same topic). When directly relevant meta-analyses
do not exist on a particular therapy or treatment, system-
atic reviews or individual RCTs are preferred to case
reports and nonrandomized studies. RCTs minimize bias
through blinded, randomized assignment to an interven-
tion or a control group and assessment of outcomes.” A
general overview of study types is presented in Table 2.1.%
This table provides the general hierarchy as accepted by

TABLE 2.1 Levels of Evidence From Highest

Quality to Lowest™

Meta-analyses
(highest quality)

The use of statistical methodology to quantify
the conclusions of many previously
published trials evaluating a particular
treatment or intervention. Studies are
included in the meta-analysis if they meet
predetermined criteria, and the statistical
methods used should be well documented.

Systematic
reviews

An applied, methodical search of existing
literature on a specific treatment and/or
pathology. Studies meeting predetermined
parameters are included, and a narrative
conclusion summarizes the findings.
Systematic reviews should include the
search strategy used when surveying studies
so that the search can be reproduced at a
later date.

Randomized
controlled trials

A preplanned study that uses random
assignment to one of two groups, and
blinding of both the investigators to group
assignment, in order to minimize bias. One
group receives the treatment being evaluated,
and the other group does not. In general, the
group not receiving the active treatment
receives a placebo. The same outcome
measures are performed in each group.

Cohort studies An observational study comparing participants
who receive a treatment, or have certain
features, to participants who do not receive
that treatment, or do not have those

features.

Case-control An observational study comparing a group of

study participants with the same diagnosis or
pathology with a healthy group without the
diagnosis.
Case report A report of the signs, symptoms,

interventions, and outcomes for a single
patient.
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the clinical community, but there are exceptions. For
example, a well-powered observational study run over
several decades could provide stronger evidence for a par-
ticular treatment than a single RCT with a small sample
size. Additionally, not all publications that call themselves
“systematic reviews” are equally rigorous. A high-quality
systematic review should be exhaustive and reproduc-
ible.” It should utilize multiple databases so that all rele-
vant literature is found. It should also include the names
of the databases searched, the search terms and search
strategy used in each database, and the dates the searches
were run, and it should provide a Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram giving the number of studies
initially found in the search and the final studies selected
for inclusion.”

Subject type: Studies with demographic variety that include
male and female participants of varying ages and from
different backgrounds are preferred if the ailment or con-
dition under study affects both sexes across a wide age
spectrum. For example, because low back pain commonly
affects both men and women of a wide range of ages, with
no particular predilection for a specific racial group,
studies on the treatment of low back pain should include
men and women of various ages and various races to make
the results generalizable to the target population. In addi-
tion, studies with many participants having homogeneous
ailments are preferred over small, heterogeneous groups
of participants with varying degrees of ailment, so a study
of many people with acute low back pain is better than a
study of few people with back pain of varying duration.
When an intervention is applied to a group with varying
degrees of ailment, the effectiveness of the treatment may
be difficult to assess. When the sample size is large and all
participants experience the same degree of ailment, the
outcomes are more likely to be valid. Subjects with con-
founding pathologies that may affect the results of treat-
ment should generally be excluded from the study.

Outcome measures: Outcome measures are the assessment
strategies used to determine if a treatment is successful.
Measures should be reliable—reproducing the same or
similar result when repeated, regardless of the test admin-
istrator. Measures should also be valid, appropriately
assessing the property, unit, or characteristic they intend
to measure. Outcome measures can be patient reported,”
such as self-report on a quality-of-life questionnaire, or
clinician measured,” such as the speed at which a patient
completes a timed walk. Outcome measures can assess
functional limitations or the degree of impairment and be
sufficiently generic to use across pathologies or specific to
pathologies with a specific diagnosis.”” When considering
the quality of outcome measurements, it is important that
one consider the reliability and validity of the measure and
whether the measurement will provide meaningful data."

Statistical analysis: Once the outcome data have been col-
lected, a study should report the results of preplanned
statistical analyses. Results are often considered statisti-
cally significant when there is less than a 5% chance that the
findings occurred by chance. This is denoted by “p < 0.05”
Using EBP to guide the selection and application of physi-
cal agents as part of rehabilitation is often challenging. It

TABLE 2.2 PICO Table Used by Clinicians

When Structuring Questions

P Patient or Population The question should apply to a
specific person or group (e.g.,
adults with low back pain; children
with lower-extremity spasticity)

Intervention The question should focus on a
specific intervention (e.g., specified
exercise applied at a specified

frequency and duration)

C Comparison or
Control

The question should compare the
selected intervention with the gold-
standard treatment or no
intervention at all

(@) Qutcome The question should state clearly the
desired outcome from the
intervention (e.g., increased
walking speed, decrease in self-

reported pain)

can be difficult to find published high-quality studies
because high-quality studies are difficult to perform.
Blinding patients and clinicians to rehabilitation treat-
ments may not be possible, outcomes may be difficult to
assess, and it is costly and time consuming to include large
numbers of subjects. A good initial approach to evaluating
the quality of an individual study is to examine the quality
of the question being asked. All well-built questions should
have four readily identifiable components: (1) the patients,
(2) the intervention, (3) the comparison intervention, and
(4) the outcome. These components can be readily remem-
bered by the mnemonic PICO (Table 2.2).

When exploring the literature to find applicable evidence,
one should use the PICO table to structure well-defined
searches. Most databases of the clinical literature rely on the
use of Medical Subject Headings (MeSH) and other special-
ized vocabulary when indexing or inputting the literature.
Translating PICO terms to the specialized language of the
database facilitates a strategic and efficient search. At the end
of each subsequent chapter in this book, case studies present
various pathologies with structured PICO searches for treat-
ment approaches mapped to MeSH terms that you can apply
for yourself in PubMed (Table 2.3). This search will provide
citations with abstracts, and often full-text articles, that are
continuously updated by the National Library of Medicine.

As noted previously, meta-analyses and systematic reviews
typically provide the highest-quality evidence. There are
several specialized databases of systematic reviews and meta-
analyses of medical and rehabilitation-related research,
including the well-respected Cochrane Database of System-
atic Reviews and PubMed Health (Box 2.1). For clinical ques-
tions not included in these databases, individual studies may
be found in other online databases of medical and rehabilita-
tion-oriented publications, such as MEDLINE, which is
accessed via PubMed; CINAHL (Cumulative Index of Nursing
and Allied Health Literature); and PEDro (Physiotherapy
Evidence Database) (Box 2.2). When searching the literature
to find and evaluate the latest and most relevant evidence, it
is important to understand the strengths and limitations of
each database you plan to use. A librarian can suggest the best



TABLE 2.3 Sample Find the Evidence Table

With PICO Elements Mapped to
MeSH Terms

Natural-Language Sample PubMed
Example Search

(“Contracture”’[MeSH] OR
“Contracture”[Text
Word] OR “Therapy,
Soft Tissue’[MeSH] OR
“Tissue Shortening”[Text
Word])

AND “Ultrasonic
Therapy*”’[MeSH] AND
English{lang] AND
“Humans”’[MeSH Terms]

PICO Terms

Patients with
symptoms due to
soft tissue
shortening

P (Population)

| (Intervention) Ultrasound therapy

No ultrasound
therapy

C (Comparison)

O (Outcome) Increased range of

motion

The Cochrane Database of
Systematic Reviews

A collection of systematic reviews
and corresponding editorials
that have been carried out by
highly trained Cochrane Review
Groups

PubMed Health A resource for systematic reviews
provided by the National Library
of Medicine including

Cochrane’s DARE database

A refereed, online library that
publishes systematic review
protocols and systematic
reviews of health care research,
as performed by Joanna Briggs
Library and international
collaboration centers

Joanna Briggs Institute

PROSPERO An international prospective

register of systematic reviews

Epistemonikos A multilingual database of
published research reviews in
the clinical, rehabilitation, and

public health fields

databases for your study question and demonstrate the
various features of the platform so that you can efficiently find
relevant literature.

Most databases have advanced search features. For
example, when searching MEDLINE through the PubMed
interface, you can limit your searches to review articles or
randomized trials only. You can also search by keyword at the
title level to retrieve only citations that include your selected
term or terms in the title. Additionally, in PubMed, articles
related to the last selected citation are suggested to you, and
references within selected articles are hyperlinked to ease the
search and discovery process.
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TRIP Database A clinical search engine that allows
users to structure searches by
PICO terms to quickly locate

high-quality research evidence

PEDro An Australian database with
citations, abstracts, and full-text
articles of more than 23,000
randomized controlled trials, 5200
systematic reviews, and 513
evidence-based clinical practice

guides in physiotherapy

MEDLINE (searchable via  An online database of over 25

PubMed) million citations and abstracts
from health and medical journals
and other news sources

CINAHL A database of studies and

evidence-based care sheets from
over 1300 nursing journals

GuidelineCentral GuidelineCentral is the publisher of
American Medical Association
guidelines. GuidelineCentral
provides a free app and covers a

range of rehabilitation topics.

Clinical practice guidelines can also be good sources of
evidence. Clinical practice guidelines are systematically
developed statements that attempt to interpret current
research to provide evidence-based guidelines to guide prac-
titioner and patient decisions about appropriate health care
for specific clinical circumstances.” Clinical practice guide-
lines give recommendations for diagnostic and prognostic
measures and for preventive and therapeutic interventions.
For any of these, the specific types of patients or problems,
the nature of the intervention or test, alternatives to the inter-
vention being evaluated, and outcomes of the intervention for
which these guidelines apply will be stated. For example,
some guidelines for the treatment of acute low back pain and
for the treatment of pressure ulcers include evidence-based
recommendations for tests and measures, interventions, pre-
vention, and prognosis. Often, such recommendations are
classified according to the strength of the evidence support-
ing them. General clinical practice guidelines used to be
available on the Agency for Healthcare Research and Quality
(AHRQ) National Guideline Clearinghouse (NGC) website,
but funding for this clearinghouse ended, and the clearing-
house closed on July 16, 2018, and has yet to be replaced.
Other repositories and libraries with guidelines include the
International Guideline Library™; the National Institute for
Health and Care Excellence (NICE) United Kingdom-based
searchable website of evidence-based guidance; and the CPG
Infobase, which is the Canadian repository for guidelines."
In addition, GuidelineCentral,”” which provides free access to
thousands of current clinical practice guidelines and guide-
line summaries online and via an app, is currently working
with a handful of other organizations to establish a new non-
profit initiative that will aim to fill the gap left by the sudden
closure of AHRQ’s NGC. This new initiative will include a
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International Guideline Library  The International Guideline
Library contains around 3000
guidelines, which have mainly
been developed or endorsed
by organizational members of
the Guideline International
Network (GIN). The library is
free to access.

National Institute for Health
and Care Excellence (NICE)

NICE guidelines provide evidence-
based recommendations
developed by independent
committees, including
professionals and lay members,
and consulted on by
stakeholders.

CPG Infobase This database contains
approximately 1200 evidence-
based Canadian clinical
practice guidelines (CPGs)
developed or endorsed by
authoritative medical or health

organizations in Canada.

The CEBM website includes
information for health care
professionals on learning,
practicing, and teaching EBM,
as well as definitions of
terminology and calculators.

Centre for Evidence-Based
Medicine (CEBM)

database of quick-reference guideline summaries, along with
a focus on developing a repository of various guideline-
implementation tools (including machine-computable guide-
lines for electronic health records [EHRs]). This new database
will be made available for free to all health care providers in
both web and mobile app formats (Box 2.3).

EBP is accepted practice and should be incorporated into
every patient’s plan of care. However, it is important to
remember that every study cannot be applied to every patient,
and research-supported interventions should not be applied
without considering each patient’s situation. EBP requires the
careful combination of patient preference, clinical circum-
stances, clinician expertise, and research findings.

Using Physical Agents Within
Different Health Care Delivery
Systems

Clinicians may be called on to treat patients within different
health care delivery systems in the United States and abroad.
These systems may vary in terms of the quantity and nature
of available health care resources. Some systems provide high
levels of resources in the form of skilled clinicians and costly
equipment, and others do not. Over the last several years, the
health care delivery system in the United States has tried to
contain the growing costs of medical care and focused on the
cost-effective use of resources. The emphasis on cost-effec-
tiveness is even greater in socialized medical systems, where
there are fewer counterpressures from the for-profit provi-
sion of health care.

To help control costs, services that can be self-adminis-
tered are often not paid for by insurance. For example, since
1997, Medicare has bundled the payment for hot-pack and
cold-pack treatments into the payment for all other services,
rather than reimbursing separately for these treatments,
because hot and cold packs can be administered by patients
independently.* Nonetheless, this intervention may be indi-
cated, and patients may benefit from education on how and
when to apply these agents themselves at home.

Within the context of attending to cost-effectiveness, the
goals of health care continue to be, as they always have been,
to obtain the best outcome for the patient within the con-
straints of the health care delivery system. The clinician
should find and use the most efficient ways to provide inter-
ventions to help patients progress toward the goals of treat-
ment. To use physical agents in this manner, the clinician
must be able to assess the presenting problem and know when
a physical agent is or is not likely to be an effective component
of treatment. The clinician must know when and how to use
physical agents most effectively, which ones can be used by
patients to treat themselves, and which are not likely to be
effective (Box 2.4). To achieve the most cost-effective treat-
ment, the clinician should use evidence-based interventions
and optimize the use of practitioners of varying skill levels
and of home programs when appropriate. In many cases, the
licensed therapist may not need to apply the physical agent
but instead may assess and analyze the presenting clinical
findings; determine the intervention plan; provide the aspects
of care that require the skills of the licensed therapist; and
train the patient to apply, or supervise other personnel in
applying, interventions that require a lower level of skill. The
therapist can then reassess the patient regularly to determine
the effectiveness of the interventions provided and the
patient’s progress toward their goals and can adjust the plan
of care accordingly.

Cost-efficiency may also be increased by providing an inter-
vention to groups of patients, such as group water exercise
programs for patients recovering from total joint arthroplasty
or for patients with osteoarthritis. Such programs may be
designed to facilitate the transition to a community-based exer-
cise program when the patient reaches the appropriate level of
function and recovery. When used in this manner, physical
agents can provide cost-effective care and can involve the patient
in promoting recovery and achieving the goals of treatment.

Assess and analyze the presenting problem.

Know when physical agents can be an effective component of
treatment.

Know when and how to use physical agents most effectively.
Know the skill level required to apply the different physical
agents.

Optimize the use of different practitioners’ skill levels.

Use home programs when appropriate.

Treat in groups when appropriate.

Reassess patients regularly to determine the efficacy of
treatments provided.

Adjust the plan of care according to the findings of
reassessments.



Chapter Review

1. The ICF model assesses the impact of a disease or condi-
tion on a patient’s function. This model considers the
effects of a patient’s health condition, environment, and
personal circumstances on their impairments, activity
limitations, and participation restrictions. The ICF model
looks at the patient on three levels: body, whole person,
and social. Physical agents primarily affect the patient at
the body, or impairment, level. A complete rehabilitation
program should affect the patient at all levels of function-
ing, disability, and health.

2. EBP is the incorporation of research-based evidence into
a patient’s rehabilitation plan. EBP integrates the clinician’s
experience and judgment with the patient’s preferences,
the clinical situation, and available evidence. This book
attempts to include the current, best-quality evidence
available while teaching readers how to conduct indepen-
dent searches to get the most relevant and up-to-date
information when they need it.

3. Physical agents are used in the clinic, at home, and in
various health care delivery systems. Depending on the
system, the selection and application of physical agents
may vary. Reimbursement for applying physical agents is
constantly in flux, and the potential for conflict between
minimizing cost and maximizing benefit can make inter-
vention selection difficult.

Glossary

Clinical practice guidelines: Systematically developed state-
ments that attempt to interpret current research to provide
evidence-based guidelines to guide practitioner and patient
decisions about appropriate health care for specific clinical
circumstances.

Disability: The inability to perform activities required for self-
care, home, work, and community roles.

Evidence-based practice (EBP): The conscientious, explicit,
and judicious use of current best evidence in making deci-
sions about the care of individual patients.

Functional limitations: Restrictions in the ability to perform
an activity in an efficient, typically expected, or competent
manner.

Gate control theory of pain modulation: Theory of pain
control and modulation that states that pain is modulated at
the spinal cord level by inhibitory effects of nonnoxious affer-
ent input.

Hypertonicity: High muscle tone or increased resistance to
stretch compared with normal muscles.

ICF model: International Classification of Functioning, Disability
and Health (ICF) model of disability and health created by
the World Health Organization (WHO) that views functioning
and disability as a complex interaction between the health
condition of the individual and contextual factors, including
environmental and personal factors. ICF uses categories of
health conditions, body functions, activities, and participa-
tion to focus on abilities rather than limitations.

ICIDH model: International Classification of Impairments, Dis-
abilities, and Handicaps (ICIDH) model of disability created
by the World Health Organization (WHO) that was a precur-
sor to the International Classification of Functioning, Dis-
ability, and Health (ICF) model and focused on disability
rather than ability.
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Impairments: Alterations in anatomical, physiological, or psy-
chological structures or functions as the result of an underly-
ing pathology.

Medical Subject Headings (MeSH): The National Library of
Medicine’s controlled vocabulary thesaurus.

Meta-analyses: Systematic reviews that use statistical analy-
sis to integrate data from a number of independent studies.

Nagi model: A linear model of disability in which pathology
causes impairments, leading to functional limitations that
result in disabilities; this was a precursor to the International
Classification of Functioning, Disability and Health (ICF)
model.

Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA): An evidence-based minimum set
of items for reporting in systematic reviews and meta-analyses.
The aim of the PRISMA Statement is to help authors improve
the reporting of systematic reviews and meta-analyses.

Systematic reviews: Reviews of studies that answer clearly
formulated questions by systematically searching for, assess-
ing, and evaluating literature from multiple sources.

Transcutaneous electrical nerve stimulation (TENS): The
application of electrical current through the skin to modulate
pain.
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