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Abstract

Patient adherence i1s an issue that regularly complicates
orthotic treatment. The long history of the orthotic
profession and the multifaceted issues surrounding
patients’ satisfaction with their braces and compliance to
the plans of practitioners are discussed in the following
pages. Success of orthotic interventions is thought to be
linked to the amount of time the patient wears his or her
brace. Reliably measuring compliance has presented repeated
problems for orthotic practitioners. This project condenses
research, first-hand observations and expert opinions to
establish a new method of compliance assessment and
prediction called the Patient Adherence Satisfaction
Survey. Although this is a new concept, some researchers
have already achieved success using similar methods to
predict very specific forms of adherence. When completed,
this newly developed assessment will be the first
generalized method of assessing or predicting patient
orthosis adherence across a wide variety of orthotic

populations.
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Chapter 1: Introduction

Introduction to the topic

Recreation Therapy 1s a broad field of study
encompassing many areas of expertise. The integration of
multiple therapies and medical experts into a
rehabilitation team is fast becoming the new medical
standard. This trend allows Recreation Therapists to
interact and collaborate with a wide variety of
practitioners (Jones, Lombardo, Boyle, 2003).

Some of the main emphases of Recreation Therapy
include increasing the patient’s quality of life, patient
empowerment and strategies for overcoming barriers to
success {(Editor’s Perspective, 2008). Another recurrent
theme in Therapeutic Recreation is the integration of
special populations into activities and components of daily
living. One such population is comprised of patients who,
because of injury, disability or deformity, must wear a
brace (Berke, 2000).

Therapeutic Recreation also values the ability of all
patients to function and perform at their optimal level.

These foundational concepts are shared by many varieties of
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therapy and are also common denominators with the orthotic
profession (Jones, Lombardo, Boyle, 2003). Understanding
the factors involved in orthotic adherence can help
Recreation Therapists, orthotists, and other professionals

provide optimal care to their patients.

Purpose

This study was constructed to explore the underlying
concepts behind orthotic compliance. The research is
organized to educate interested readers about the field of
orthotics, including a broad overview of 1ts history and
development.

The focus of the study, however, is an attempt to
describe the problem of orthotic non-adherence. This
research begins with a summary of the components of
compliance and narrows to an in-depth examination of
clinical studies that are relevant to this issue.

All of this information concerning orthotics,
adherence, and applicable research has been combined in
order to explain the need for a standardized method of
measuring and predicating orthosis adherence. The final

result of this research was the development of a prototype
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adherence assessment survey called the Patient Adherence

Satisfaction Survey (PASS).

Significance of the Study

This study is groundbreaking because it represents a
very thorough exploration of the subject of orthosis
adherence. Even more importantly, the compilation of this
information has contributed to the content of the PASS, the
first adherence predictive survey which is applicable to a
wide variety of patient populations.

Because the PASS represents a new method of measuring
orthosis compliance via prediction, more research will be
required to validate the survey. Although the scope of this
project did not include the validation of this survey, the
research and initial proposal of the PASS represent a new
concept that has never been explored before. The final
product of this project serves as the first step to the
establishment of a regulated orthosis adherence predictive
survey. Because this initial research has been completed,
the PASS can serve as the origin for further study that
could increase professional knowledge about the components

involved in measuring orthosis adherence.



Definition of Terms

Adherence: The World Heath Organization defines
adherence as “the extent to which a person’s behavior
- taking medication, following a diet, and or
executing lifestyle changes, corresponds with agreed
recommendations from a health care provider” (Lynch,
2008) . Adherence 1is often used interchangeable with

the term “compliance”.

Resthetics of orthosis: The appearance of a brace.
Most patients desire their braces to have a minimal

effect on their appearance (Herbert, 2006).

American Board for Certification of Orthotists and
Prosthetists: The certifying body responsible for the

regulation of orthotic professionals (Berke, 2006).

Brace: An orthotic device applied to the body to limit
motion, correct deformity, reduce axial loading or

improve function (Pop, Bochianu & Peianov, 2005). The

12
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term brace is often used interchangeably with the word
“Yarthosis.”

Compliance: term used interchangeably with “adherence”
meaning following the instructions of a health care

provider (FBelbon, *1999).

Comfort: The most frequently mentioned criteria in

studies of compliance (Clark, 1991).

Convenience: The goal of an orthosis 1s to increase
function; the stress of wearing the brace must never

outweigh its benefits (Pop et al., 2005).

Corrective bracing: The attempt to cause a positive
change in the patient via a brace, rather than simply

preventing a negative change (Dickson, 1933).

Electronic orthosis adherence measures: The most
accurate objective form of measuring orthosis
adherence; 1t monitors either heat or pressure to

calculate brace wear time (Lynch, 2008).
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Empowerment: Providing patients with an opportunity to
make meaningful choices about their treatment options

(Lawson, Delmere, & Hutchinson, 2008).

Evidence based practice: The blend of a practitioner’s
experience and education with results of related
research. This is becoming the new medical standard

for treatment (Geil, 2009).

Functional orthoses: Braces that are intended to
improve the patient’s quality of life by enabling
weak, injured, or paralyzed limbs to work successfully

(Dickson, 1933).

Inadvertent non-adherence: Often occurs when patients
believe that they are wearing their brace, but because
it has been incorrectly applied, the corrective
attributes of the orthoses are not in effect

(Lynch,2008).

Intentional non-adherence: Purposeful avoidance of
brace wear often resulting from a fear of attracting

undue attention (El-Sayed et al., 2008).
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Joint alignment: Orthoses are intended to limit
harmful motion and reduce axial loading in order to

protect weak and diseased joints (Pop et al., 2005).

Non-compliance: The act of not following the
prescriptions of a physician or medical authority
(Lynch, 2008). Non-compliance is often used

interchangeably with “non-adherence”.

Non-adherence: The act of not following the
prescriptions of a physician or medical authority
(Lynch, 2008). Non-adherence 1is often used

interchangeably with “non-compliance”.

Orthosis: a straightening or corrective device, most

commonly called braces or splints (Boni, 1999).

7

Orthoses: The plural form of “orthosis,” meaning

multiple braces (Boni,1999).

15
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Orthopedics: A large medical discipline which includes
the field of orthotics. The word literally means

“straightening the child” (Boni, 1999).

Orthotist: The word orthotist means “one who
straightens.” More precisely, an orthotist i1s someone
who 1s trained to perform the fitting, design and
fabrication of devices that provide support or
correction for patients (Pop, Bochianu, & Peianov,
2005) .

Patient surveys: Medical questionnaires used to
efficiently gather patient information. Most currently
in use have not been formally validated, but have been

found to yield valuable information (Herbert, 2006).

Prophylactic orthoses: These braces are worn to
prevent injury, most often used by athletes or those

who have chronic joint weakness (Dickson, 1933).

Rehabilitation orthoses: Braces that are prescribed by
a therapist or physician for temporary use after an

injury (Information from your family doctor, 2002).



Chapter 2: Literature Review

A History of Braces

Orthopedic pathologies such as fractures and
deformities have existed since the beginning of human
history (Dickson, 1933). As a result of this, necessity
has dictated the development of corrective measures.
Depictions of splinting and bandaging can be found within
the artwork of the ancient Greeks and Egyptians. The oldest
discovered straightening device, a wooden splint, was found
preserved on a mummy from the 5™ Egyptian dynasty -
estimated to have originated 2750 to 2625BC (Katsioloudis,
2009) .

Like most branches of modern medicine -~ the beginning
of formal corrective bracing can be traced back to
Hippocrates. Around 400BC, Hippocrates was an advocate for
the reqular use of splints, bandages, specially-made shoes
and braces as corrective treatment options for deformities
of the lower leg and foot - such as club foot (Dickson,
1933).

The i1dea of remolding the body into an anatomically

correct position soon developed into a theme, occurring

17



18

again and again throughout the history of bracing. Another
ancient physician who became famous for his use of
corrective splinting or bracing was Paul of Aegina. In 650
AD, he began the practice of binding strips of wood to his
patients’ torsos in order to diminish curvatures of the
spine (Dickson, 1933).

In the 10" Century AD, Arabian physicians developed
the plaster cast as a method of immobilizing extremities to
facilitate the healing of fractures. This new technique
replaced and surpassed the splint, which had previously
been the only treatment for broken bones. The plaster
casts were more successful because they effectively reduced
the patient’s pain while improving the chances of a damaged
limb repairing correctly. Doctors in Europe would not adopt
this practice until the 18" century (Pop et al., 2005).

Throughout the middle ages, craftsmanship and
ingenuity often revolved around the art of war. Among the
advances stimulated by this motivation came the craft of
fabricating articulated sheets of iron into suits of armor.
Gradually this process was developed into a fine art;
special emphasis was placed on providing protection while
still allowing range of motion in each of the joints. The

fit and design of the armor was of utmost importance since
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an appropriate amount of mobility was often the difference
between a knight’s life and death. Thus, armor can be
thought of as the first emergence of protective bracing
(Dickson, 1933).

Inspired perhaps by these suits of armor, in the 16"
Century AD, Ambroise Pare began to use a similar
overlapping metal plate technique to create padded iron
corsets. He prescribed these corsets to his patients with
trunk deformities in an effort to correct curvatures,
weaknesses and abnormalities, such as scoliosis (Pop et
al., 2005).

By this time, many methods of correction and
straightening had begun to emerge and improve. Jugkin
replaced the iron corsets of Ambroise Pare with walebone
stays in 1691. Corrective or supportive corsets remained in
use through the 18™ century. Many different doctors and
laymen invented designs for a variety of treatments, each
new model becoming more complex and intricate than the one
before (Dickson, 1933).

Nicolas Andry is the father of modern orthopedics. To
describe his concept of treatment via bracing, he invented
the term “orthopedics” which means “straightening the

child”. In 1741, Andry used the famous splinted tree image
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to illustrate the focus of this new medical discipline (See
Appendix A). The tree in the picture is not being forcibly
straightened by the splint it is leaning upon. Instead, the
brace is preventing the tree from becoming even more
crooked as it grows. Andry did not view braces as a
corrective measure, but rather as prevention of further
disability (Boni, 1999).

In 1780, Swiss doctor Jean-Andre Venel founded the
first hospital specifically oriented towards orthopedics.
Venel’s specialty was inventing rehabilitation machines; he
was fond of complicated systems with gears, levers and
pulleys. He used these machines to apply force to the
patients’ limbs or to exercise the patient. Unlike Andry,
He believed that these interventions would have a
corrective effect on his patients. Venel also began
crafting orthotics for his patients’ shoes in order to

correct lower extremity ailments (Boni, 1999).

Orthopedics versus Orthotics.

Until the 1800s, orthopedics was largely a non-
surgical medical discipline. Physicians made corrections to
their patients slowly and from the outside of the body via

mechanical forces applied to the skeletal system. Braces,
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bandages, splints, rehabilitation machines and other
external support methods were the most commonly utilized
tools of the trade (Boni, 1999).

Today, the methods of the first orthopedic doctors
would be referred to as “the conservative treatment
approach”. This distinction began to emerge as surgery
became a more feasible option for the orthopedic physician.

The X-ray was invented in 1895 by the German physician
Wilhelm Conrad Roentgen. It opened up a new world fof the
diagnosis of orthopedic injuries and deformities, and it
was put to good use almost immediately (Shulman, 2006). In
addition to this, the development of anesthesia,
antiseptics and blood transfusion capabilities made surgery
a more viable and popular option (Boni, 1999).

Many fractures, conditions and procedures were named
for the orthopedists who invented or indentified them
during the early days of surgical success and discovery
(Gonzalez, 2005). With these new abilities, surgeons began
to experience higher success rates, and patients had much
improved chances of survival and satisfactory recovery
(Boni, 1999). These methods have continued to improve as
medicine has made advancements over the centuries. The

modern field of orthopedics is largely surgical.
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Orthopedics has grown into a huge field of practice.
In 2006 alone, the orthopedic industry was a 50 billion
dollar business (American Academy of Orthopedic Surgeons,
n.d.). Orthopedic surgical interventions have become so
commonplace and successful that more and more people are
opting for surgeries that would have been considered
optional or unnecessary in the past. Procedures such as hip
and knee replacements among the elderly population have
become so popular that the American Academy of Orthopedic
Surgeons has declared 2000 - 2010 the bone and Jjoint decade

(Boni, 1999).

Recent history of orthotics.

The broad category of orthopedics has gradually
shifted its focus toward surgical procedures over the
centuries. But one group of medical experts has continued
on with the development of non-surgical, conservative
treatment methods. These remaining professionals have
become today’s orthotists.

Orthoses have been evolving and constantly improving
throughout the centuries, progressing from very primitive
splints and iron corsets, to corrective footwear and

rehabilitative braces (Pop et al., 2005).
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The brace-making industry gradually advanced into its
own branch of medicine, called Orthotics as the two
professions began growing apart. The modernization of
orthotics, and the origin of the orthotist as a medical
professional particularly dedicated to brace fabrication
and design, began around the turn of the 20" century

(Dickson, 1933).

Polio.

Poliomyelitis, also called Infantile Paralysis began to
emerge into the public consciocusness in the late 1840's
(Dickson, 1933). 1In particular, the outbreaks of polio in
1916 generated panic and diverted the attention of the
entire medical community. Massive amounts of time,
resources and energy began to be dedicated to the research
and treatment of this devastating disease. The paralysis
and weakness associated with symptoms of polio caused a
renewed interest in external bracing and support methods
(American Academy of Orthopedic Surgeons, n.d.).

Metal and leather were the most common components of
polio braces (Paulsen, La Torre, & Lohman, 1970). Frequent
variations of design were implemented. However, because of

the patient’s reliance on the orthosis for stability and
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weight bearing, most polic braces were bulky and heavy (See
Appendix B). This was necessary in order for the braces to
perform a large proportion of the work associated with
standing and locomotion (Dickson, 1933).

Polio patients experienced mixed reactions to their
orthoses. Now, more than ever before, a stigma of
disability began to be associated with wearing braces. In
most cases, however, polio patients were able to overcome
their emotional and physiological aversion to the braces
and grew to appreciate the sense of security the supports
afforded them (Wilson, 2005).

After long periods of trail and error, orthotists
began to discover more effective brace designs. Experience
has determined that in order for a brace to be helpful to
the patient it must be a lightweight as possible as well as
properly designed and fitted. Braces that do not meet
these criteria can often prove to be a detriment to the
patient rather than an aid (Dickson, 1933).

In the years following the polio outbreaks, metal and
leather orthoses have been gradually replaced with other
materials. In 1967, an orthotist named Simons made the
first short leg braces out of plastic with a Velcro strap

for closure. Soon, based on the success of these new
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lightweight braces, many companies began experimenting with
the manufacturing of laminated orthoses (Paulsen et al.,
1970) .

The ideal materials for an orthosis must possess
strength, rigidity and durability. The old metal and
leather braces possessed these attributes, but their bulk
and weight made patients reluctant to wear them. Modern
orthoses constructed from man-made materials possess all of
the previous features, (See Appendix C) plus, the added
benefits of corrosion resistance, ease of fabrication and

lighter weight materials (Katsioloudis, 2009).

Modern bracing.

With the development of improved orthoses materials,
the purpose and scope of bracing along with the entire
orthotic profession began to transform. Just as orthopedic
surgeries have become more popular as knowledge and success
have increased, more patients were willing to wear modern
orthoses as the materials and fabrication methods improved
(Katsioloudis, 2009).

Three main categories of orthoses have emerged in
recent years. Prophylactic braces are worn in order to

prevent injury. Orthoses in this category are most often
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pre-fabricated in a range of sizes; making them affordable
and easily available. Most often, preventative braces are
worn by athletes or by those who have a chronic weakness or
history of injury in a particular joint (Dickson, 1933).

Functional orthoses are intended to support joints as
the patient participates in activities of daily living.
These braces are made to provide and maintain correct joint
alignment, allowing for optimal efficiency of movement and
muscular contraction (Pop et al., 2005). Functional
orthoses are intended to improve the patient’s quality of
life by\enabling weak, injured, or paralyzed limbs to work
successfully (Dickson, 1933).

Rehabilitation braces are prescribed by a therapist or
physician for temporary use after injury. Most
rehabilitation orthoses are pre-fabricated and then custom
fit to each patient by an orthotist. The fit of
rehabilitation braces is especially important to the
recovery process, because a poorly fitting brace may not
provide the protection that an already weakened joint
needs, and may even be the cause of further harm
(Information from your family doctor, 2002).

Functional and rehabilitation braces are usually the

most successful kinds of orthoses (Dickson, 1933). These
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braces must be prescribed to the patient by a therapist,
physician or other medical expert. The process is intended
to ensure that each patient receives the most appropriate
brace for their needs. An orthotist follows the doctor’s
script and either fabricates or modifies an orthoses that
is compatible with the work it needs to perform and the
patient’s lifestyle or preferences (Dickson, 1933).

Braces are more helpful to some people than others.
External factors such as the patient’s lifestyle, serious
underlying health issues and poor compliance rates can
reduce the effectiveness of even the most well intentioned
orthoses (Information from your family doctor, 2002).

Properly designed braces can become a successful and
indispensible component of a patient’s life, but it must be
recognized that they do have limits. Today, orthoses
account for approximately 30% of the medical arsenal for
the management of deformities and disability; the other two
thirds are treated by surgery and physical therapy
(Dickson, 1933).

Brace-makers often worked independently until the
1990’s. At this time, formal licensure and certification
began to be enforced (Berke, 2000). Orthotics was becoming

a profession, not just a job. The American Board for
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Certification (ABC) of Orthotists and Prosthetists defines
an orthotist as “A health care professional specifically
educated and trained to manage comprehensive orthotic
patient care.” The ABC further explains: “Orthotic care
can include, but is not limited to, patient evaluation,
orthosis design, fabrication, fitting and modification”
(American Board of Certification, n.d.).

Patient safety and a standardized quality of care were
the reasons for the increased regulation of orthotic
professionals. A poorly made brace could inflict permanent
harm on the joint. (Information from your family doctor,
2002) Death could even result from a faulty orthoses - if a
preexisting condition such as diabetic skin ulceration was
made worse by the brace (Berke, 2000).

In order to ensure proper training and accountability,
the field of orthotics has developed from a branch of
medicine into its own specialty, requiring a formal degree
of education, field specific training and a comprehensive
professional evaluation (Berke, 2000). An orthotist is
held to a high standard and trained to provide care
including: the assessment of patients, formation and
implementation of a treatment plan, and the management of

their own practice (American Board of Certification, n.d.).
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Adherence

Braces have been constantly changing, improving and
progressing as the profession of orthotics has matured (Pop
et al., 2005). But even the best orthosis is only
effective if it is actually worn by the patient.

If a patient wears his or her orthosis for the
recommended amount of time, he or she is said to be
complying or adhering to the prescriptions of their health
care provider. The concept of adherence is not limited to
the field of orthotics. The World Heath Organization
defines adherence as “the extent to which a person’s
behavior -~ taking medication, following a diet, and or
executing lifestyle changes, corresponds with agreed
recommendations from a health care provider” (Lynch, 2008).

The terms adherence and compliance are somewhat
interchangeable in medicine (Felton, 1999). However,
adherence is becoming the preferred term because it implies
active participation of the patient rather than passive
submission to the authority of the medical professional.
Both terms may be used in turn, provided the patient
understands that his or her decisions are important aspects
of the treatment success (Morton, Riddle, Buchanan, Katz, &

Birch, 2008).



30

Medical non-adherence

Compliance has proven to be a challenge for many areas
of medicine. Studies have shown than on average, only about
50% of patients with chronic diseases correctly follow
their doctor’s recommendations or prescriptions (Kurrle,
Cameron, & Quine, 2004. This lack of medical non-adherence
is estimated to cost about 100 billion dollars in the US
alone (Lynch, 2008).

Treatment protocols that are not followed and
prescriptions that are rarely used lead to high rates of
frustration among both patients and healthcare providers as
a result of increased recovery times and worsening chronic
conditions (Sperryn & Restan, 1983). Poor adherence rates
also lead to fiscal dissatisfaction of third party payers -
such as insurance companies, since the procedures and
prescriptions they finance are not effective in improving
the health of their patrons (Herbert, 2006).

Non-adherence is not simply a financial issue.
Clinical repercussions are also felt from a lack of patient
compliance. About 206 million physician office visits are
wasted each year because the patients do not follow their
doctor’s orders (Lynch, 2008). These wasted visits

exacerbate the overcrowding of medical facilities by
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inefficiently using the time and resources available to the
patients. Poor compliance rates frequently require more
return visits because the patient’s condition is not
improving as it should. In fact, one of the most common
reasons for therapeutic failure is poor patient adherence
(Kurrle et al., 2004). Non-compliance can often lead to
the worsening of the patient’s condition which in turn can
increase the need for more advanced medical procedures.
This is especially true in patients with a variety of

chronic illness and disorders (Lynch, 2008).

Orthotic non-adherence

Just as non-adherence can be detrimental to other
forms of medical treatment, a lack of orthotic compliance
is considered one of the most common reasons for recurrence
or increase of injury and deformity (El-Sayed, Correll,
Pholig, 2008). The effectiveness of a brace is thought to
be related to the amount of time a patient wears it
(Felton, 19599).

Most braces are not intended to correct deformities or
dysfunction; they are built to prevent the worsening of the
patient’s condition, or the aggravation of other related

symptoms (Boni, 1999). When such braces are not worn, the
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potential exists for the patient’s condition to
deteriorate; this often dictates the necessity of surgical
intervention or more aggressive treatment options
(Polliack, Elliot, Lansberger, McNeal, & Caves, 2001).

Some of the consequences for pocor orthoses compliance
can be devastating to the patient and unduly taxing to
available medical resources (Willams, 2001). Examples of
this include fractures and soft tissue damage due to
increased patient falls, tendinopathies from repeated
movement with poor biomechanics, and early onset
osteoporosis as a result of lack of weight bearing movement
(Herbert, 2006; Hirschmiller, 2009; Polliack et al., 2001).

Patient compliance has been proven to be particularly
low when removable devices are concerned (Armstrong,
Lavery, Wu, & Boulton, 2005). The majority of modern braces
are removable for hygienic reasons. Because of this, non-
adherence - particularly concerning orthoses - is a serious

issue faced by the orthopedic community.

Factors Effecting Orthoses Adherence
Surprisingly, orthosis compliance has traditionally
been very poorly researched (Kurrle, et al., 2004). Very

few studies have been created specifically to test the
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components of orthotic compliance. By 2008, only 8 studies
investigating orthoses adherence had been completed (Lynch,
2008). In many cases, poor patient compliance has limited
the success of an unrelated clinical trial, forcing the
researchers of that study to examine the issue more
closely. This unorganized, often unintentional research has
lead to a comminuted understanding of the underlying issues
behind orthoses adherence. The following sections represent
a collection of the most frequently cited reasons for poor

compliance.

Satisfaction

It has been proven that patients who are satisfied
with their orthoses are more likely to wear them (Herbert,
2006) . Not surprisingly, the opposite has also proven true
- dissatisfaction is one of the most commonly cited reasons
for a lack of patient adherence (Gion, 2004). Studies have
shown that high levels of orthoses dissatisfaction exist
across a variety of orthotic populations (Herbert, 2006).
Satisfaction is, however a vague and unhelpful term for
clinical purposes. Perhaps its opposite, dissatisfaction,
is easier to understand. One component of dissatisfaction

seems to include erroneous preconceived beliefs that are
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held by patients about the effectiveness or usefulness of
their orthosis (Morton et al., 2008). When these hopes or
understandings are not met by the brace, patients feel
disappointment which translates into general discontent

concerning their orthoses.

Meeting goals

A lack of good communication between the practitioner
and patient often contributes to false beliefs that a
patient might hold regarding their orthoses. In reality,
each member of the treatment team has a slightly different
goal in mind for the orthoses to meet (Morton et al.,
2008) .

Patients prefer braces that improve their level of
function with the least possible invasive intervention.
Orthotists expect the orthosis to be biomechanically
correct and well-fitted. The overseeing physician’s top
priority is for the brace to prevent further harm by
limiting skeletal deterioration and minimizing potential
injury (Herbert, 2006).

If a brace meets the goals of the medical members of
the treatment team, it is considered by them to be a

success. However, it is the patient’s satisfaction with the
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brace that ultimately determines whether or not they will
adhere to the orthotist’s recommended wear schedule
(Herbert, 2006).

Taking the extra time to communicate between the
practitioners and the patient is not extravagant when it
can help reduce non-adherence. In the long run, an unworn
brace is a much more significant waste of time and
resources (Sperryn & Restan, 1983). It is important to
identify the patient’s specific goals for the brace early
on in the orthotic treatment process so that unrealistic
expectations will not go unfulfilled, which may lead to
dissatisfaction and the eventual abandoning of the orthosis

(Herbert, 20006).

Convenience

Inconvenience is one of the top reasons for
discontinuation of brace use (Gion, 2004). In order to
achieve optimal orthosis adherence, the patient must feel
that their brace is not so inconvenient that the stress of
wearing it outweighs the benefits. Remember, the goal for
an orthoses is to increase function. A functional brace
should never stop the patient from participation in his or

her activities of daily living (Pop et al., 2005).
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In order to be most efficient, a brace must meet the
unique, individual needs of the patient (Wilson, 2005).
Orthoses for some special population groups such as active
children and athletes need to be adapted to fit their
purposes. Because 0of the frequent pounding footfalls
involved, repetitive movements, such as running, subject
the body to above average forces (Hirschmiiller, 2009). This
high impact repetition magnifies any existing biomechanical
abnormalities the patient may have (Hirschmiller, 2009).
Active populations are particularly demanding of their
orthoses because they require materials that will withstand
high amounts of wear without breaking down and brace
designs that hold the body in optimal biomechanical
alignment (Goodman, 2004).

Patients that have trouble following instructions
require braces that are easier to put on and take off
(Kurrle et al., 2004). Inadvertent non-adherence often
takes place when patients believe that they are wearing
their brace, but because it has been incorrectly applied,
the corrective attributes of the orthoses are not in effect
(Lynch, 2008).

Incorrectly applied braces are a very common form of

non-compliance. It is extremely hard for therapists,
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orthotists and physicians to correct and regulate this
problem because it often goes undetected. Insufficient
tightening of straps and incorrect placement, alignment or
orientation of the brace are the most common components of
inadvertent non-compliance (Michelle Kozac, personal

communication, May 2, 2010).

Empowerment

Studying adherence emphasizes the power of the patient
as a member of the treatment team. All of the correct care
precautions and procedures can be followed and the care
plan can still be compromised, if a concerted effort is not
expended to acknowledge the capabilities of the patient
(Editor’s perspective, 2008).

Patients benefit from the opportunity to make
meaningful treatment choices (Lawson, Delmere, &
Hutchinson, 2008). Far too often, practitioners are
communicatively distant and patients are completely
excluded from the prescription process. Studies have
suggested that patient inclusion in decision-making may
increase adherence (Willams, 2001).

Empowerment: the patient feeling that he or she holds

some amount of personal power over their current situation,
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is an important component of adherence (Lawson, et al.,
2008) . Patients that are included in the process of
selecting their brace may feel more involved with their
treatment, and have more desire for it to succeed (Sheldon,
2008) .

Patient empowerment also increases self-esteem and
feelings of internal locus of control. Research has shown
that poor orthoses compliance rates among adolescent
scoliosis patients correlate with feelings of reduced self
efficacy (Lynch, 2008). The reverse was also found to be
true; in senior adult populations, an increased degree of
self efficiency was associated with elevated orthoses
adherence rates (Kurrle et al., 2004).

Patient education increases the likelihood of elevated
orthoses adherence (Herbert, 2006). Extensive gait training
and brace-care instructions are not only educational, but
help build the patient-practitioner relationship, which
increases the chances of compliance (Willams, 2001). Other
measures that empower the patient while improving orthosis
adherence include: practitioner encouraged patient self-
monitoring, repeated brace-fit follow-up visits, and
intentional discussion of fears and concerns (Kurrle et

al., 2004).
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Comfort

Braces have become more comfortable as they have
improved and progressed throughout the history (Pop et al.,
2005) . However, discomfort is still an important factor
that contributes to poor orthosis adherence rates (Lynch,
2008) . Comfort is the most frequently mentioned criteria in
studies of underlying reasons for compliance (Knutson, &
Clark, 1991).

Patients are more likely to wear comfortable braces
(E1-Sayed et al., 2008). Overall orthosis comfort involves
many factors, most are a function of the overall design of
the orthoses, but some can be adjusted over the lifetime of
the brace as the patient’s needs change.

Orthotic design is not an exact science. Often,
incremental modifications need to be made to fine tune the
brace to the patient’s needs (Deitz, 1997). Following 1is a

brief overview of the components of orthotic comfort.

Skin irritation

Because of their ability to unload pressure areas on
the foot and ankle, orthoses are often used as part of a
multidisciplinary solution to diabetic foot ulcers (Brown,

2008) . However, this ability to change weight distribution
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also has the potential to cause a significant amount of
harm to the patient. Ill-fitting braces can have several
detrimental effects, including skin irritation (Dickson,
1:933) s

Many orthotic patients have altered levels of
sensation in their extremities from diabetes or some other
neuropathic condition (Armstrong, et al., 2005). These
patients are at a high risk of developing pressure sores on
the plantar surfaces of their feet, or ulcers from
increased friction in any other location on their body.

For patients with pre-existing conditions such as
these, a poorly fitted orthosis could result in infection
which may be detrimental to the patient’s health - perhaps
even ending in death (Berke, 2000). Because of this,
orthotists need to take additional care in designing and
fitting braces for patients with reduced sensation or
compromised skin (Aiello & George, 2003).

A properly fitted orthoses will never create undue
friction or skin irritation (Herbert, 2006). However, some
braces do intentionally provide a tactile reminder to the
patient to limit joint motion in a particular direction
(Pop et al., 2005). The slight compression caused by a

brace may also improve joint proprioception, causing a
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reduction in nonspecific pain, and contributing to the
prevention of additicnal injuries (Gravlee, & Vandurme,

2007) .

Joint alignment

Ideally, braces protect weak and diseased joints,
preventing deformity and enabling them to function
(Dickson, 1933). Orthoses also limit harmful motion and
reduce axial loading to extremities (Pop et al., 2005). A
patient is likely to discontinue use of a brace if the
brace does not fulfill one or all of these functions (Gion,
2004) .

A patient may also discontinue use of his or her
orthosis if it too aggressively limits their accustomed
Joint motion. A well-suited and fitted orthosis should not
hamper any of the activities the patient had previously
engaged in (Herbert, 2006). The most important goal of an
orthosis is to improve function by protecting and
stabilizing joints.

The following quote from Loretta Sheldon highlights
the paradoxical ideal of providing proper orthotic support

while maintaining optimal freedom of movement.
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“The key to correcting your patient’'s

specific mobility challenges comes when

you've found the appropriate balance between

the level of support applied by the brace and

the patient's ability to support him or

herself. When the brace 1intervenes only

enough to increase stability and confidence

without getting in the way o¢f the play,

you've met your mark” (Sheldon, 2008, p 15).

Rehabilitative braces are the exception to this
general rule. Some injuries necessitate the restriction or
even immobilization of certain joints for limited periods
to manage healing and prevent further tissue damage
(Gravlee, & Vandurme, 2007.) This immobilization cannot
continue indefinitely because contractures and adhesions
may begin to form in the joint capsule (Powers, 1998.) Even
in the care of recent traumatic injuries, complete joint
immobilization is becoming less frequently recommended. The
new standard for rehabilitative bracing is stabilized
mobilization of the compromised joint (Polliack & Moser,
1998).

In addition to allowing improved joint function, a

properly designed orthosis will provide support in order to
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facilitate biomechanically correct joint alignment (Knutson
& Clark, 1991). This is an important consideration to
ensure optimal sitting, standing, and walking posture
(Novita Physiotherapy, 2006).

A brace that allows or encourages an incorrect
alignment can often displace stress into different areas of
the body, thus negatively impacting previously healthy body
segments (Deitz, 1997). Properly designed orthoses reduce
or prevent movement related injuries, they should never

cause further harm to the patient (Goodman, 2004).

Appropriate materials and design

Modern orthoses are most frequently constructed from
man-made materials. These materials are lighter and more
convenient than traditional metal and leather braces used
before the 1970’s. However, poorly designed braces can
still contain excessive welight, rigidity, and bulk that the
patient finds problematic (Paulsen et al., 1970).

The ability for an orthosis to prevent or correct
excessive or abnormal motion is somewhat dependent on its
size (Kashanian, 2002). Typically, a few areas of the
brace maintain the corrective pressure needed for the

orthosis to be effective. Orthotists can reduce the weight
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of the device as much as possible by cutting out sections
of the brace that are not structurally important to allow
for ventilation and increased comfort (Nowak, Abu-
Hasaballah, & Cooper, 2000).

Orthoses should be as lightweight and durable as
possible (Aiello & George, 2003). Heavy or bulky brace
materials have the capacity to change the patient’s center
of gravity, decreasing proper gait biomechanics (Polliack
et al., 2001). A smooth, effortless gait is the ultimate
goal of a lower extremity brace (Goodman, 2004).

Patients are less likely to be accepting of an
orthosis that requires them to expend more energy than
usual to accomplish their activities (Herbert, 2006).
Dynamic orthosis are lightweight and stable. Typically made
out of laminates or carbon, these braces are made to
efficiently store and return energy within the patient’s
normal gait. This helps with forward motion and can reduce
patient fatigue (Willner & Smits, n.d.).

Optimizing energy expenditure should be a priority of
any brace. Proper alignment and stabilization of the limb
allows for more efficient muscle contraction and decreased
joint stress (Aiello & George, 2003). Such improvements can

help to enhance the patient’s quality of life by
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encouraging them to enjoy participation in a variety of

activities (Hutchinson et al., 2006).

RAesthetics

Patients desire their braces to be a minimally
invasive as possible for one main reason: how the brace
effects their appearance (Herbert, 2006). Patients often
consider the aesthetics of a brace before considering the
level of performance or comfort it affords (Herbert, 2006).
This is a consideration that can sometimes be at odds with
the goals of an orthotist or physician, but it is a very
important aspect of the orthosis to the patient.

Patients have reported that feelings of embarrassment,
or feeling different from those around them made it very
hard from them to wear their brace (Lynch, 2008). Many
patients are more likely to take off their braces during
the most socially important hours of the day (Korovessis,
Zacharatos, Koureas, Megas, 2006).

Orthotic patients are often anxious about the
appearance of their bodies. Some patients reported feelings
of shame when they first began wearing their braces

(Korovessis, et al., 2006). Because of this insecurity,
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they are more sensitive to issues regarding self image
(Herbert, 2006).

Patients with high levels of self-esteem are more
likely to have higher levels of orthosis adherence (Kurrle
et al., 2004). However, studies have shown that the
requirement to wear an orthosis has been enough to induce
emotional distress (Korovessis, et al., 2006).

The appearance of a brace is inherently important to
the patient. Aesthetically pleasing braces can help to
improve adherence rates. If a patient views his or her
orthoses as cumbersome, awkward or ugly, they are much less
likely to exhibit acceptable orthotic compliance (Sheldon,

2008) .

Shoe wear

One factor that influences a patient’s aesthetic
acceptance of their orthoses is the footwear options
available to them. The patient’s ability to select and
wear desirable shoes with their orthoses affects their self
—esteem and, ultimately, the level of adherence they will
achieve (Polliack et al., 2001).

Often, patients with lower extremity orthoses have

difficulty wearing conventional shoes. Modern, plastic
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braces offer more options than their metal and leather
successors because they are intended to fit inside the shoe
(Lewis, 2008). However, the added bulk of the braces makes
it necessary for the patients to buy larger sized footwear
than they would otherwise need (Willner & Smits, n.d.).

Orthotic patients are often encouraged to buy extra-
depth medical footwear. This solution typically meets with
only mixed success. The downfall of medical footwear seems
to be low patient satisfaction. Prescribed footwear
patients have reported that their opinion of medical
footwear is quite low. Possible reasons for this include
poor design and low rates of professional review (Willams,
2001) .

About 50% of patients that wear medical footwear
complain of problems, including: comfort, fit, weight, and
especially appearance of the shoe (Willams, 2001). General
dissatisfaction with prescription shoes leads many orthotic
patients to request the modification of other types of
footwear to suite their needs.

Modified conventional footwear can be effective in
some cases. But when the patient is at risk for developing
pressure sores or has already had complications such as

skin ulcers and infection, the risk of sacrificing
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medically correct shoes for aesthesis 1s often too great

(Brown, 2008).

Social stigma

Many patients do not wear their braces out of fear of
being stereotyped. The idea of calling attention to their
disability, deformity, or injury by wearing a brace causes
these patients to avoid wearing them - even when the
orthoses might increase their level of function. (Wilson,
2005) These patients are desperately trying to avoid being
labeled as “handicapped” (Joe Przybyla, personal
communication, May 2, 2010).

Scoliosis braces, which are usually worn by
adolescents, are particularly notorious for poor compliance
rates. Because scoliosis orthoses are intended to prevent
further curvature of the spine - thus preventing corrective
surgery - orthotists insist on aggressive wear schedules,
often as many as 23 hours a day {(Morton et al., 2008. These
schedules allow only enough time for the patients to take
0off their brace while bathing.

Several studies about orthotic adherence have been
conducted on adolescent scoliosis patients who wear

corrective braces, and these findings have provided an
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insight into the psychology of orthotic patients. One
subject that is repeatedly referred to within these studies
is increased social and relational sensitivity the subjects
feel as a result of their orthoses (Lynch, 2008).

Adolescents with scoliosis braces have been prdven to
feel self-consciocus and nervous about their body image
(Korovessis, et al., 2006). Adolescents are also concerned
with the way their peers interact with them. One of the
biggest fears faced by this demographic is the fear of
being ostracized, bullied or ignored by their peers because
they are viewed as having a disability (Sheldon, 2008).
This emphasis on appearance and relationships makes
teenagers more likely to take off their brace when they are
in public (Lynch, 2008).

Braces are also used frequently for young patients
suffering from clubfoot. These orthoses are intended to
prevent further deformity or to maintain correct alignment
achieved by surgery. Bracing begins very early in the
patient’s life and can continue through childhood and
adolescence.

Research into the effectiveness of pediatric bracing
for clubfoot has discovered that compliance is a limiting

factor in the braces’ success. This was a surprising
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phenomenon because when orthoses for the correction of
clubfoot are first fitted to the patient, the patients are
usually too young to remove the braces on their own.
Results of this study indicated that the parents of the
patients are often intentionally non-adherent. The parents
purposefully avoid putting their child’s braces on when he
or she will be in public because they want to avoid
attracting undue attention. These parents do not comply as
a result of fear that they or their child will suffer from
the stigma of disability (El-Sayed et al., 2008).

Polio sufferers in the early 1900's often had similar
fears. Many survivors of the disease have admitted that
they were terrified at the thought of wearing braces for
the rest of their lives (Wilson, 2005). Because of the
prevalence of images and the publicity campaigns
surrounding polio, orthoses wearers feared being grouped
with a general demographic of disability.

After using their orthoses, however, many patients
with post polio syndrome eventually began to appreciate
them (Dickson, 1933). Soon, based on their ability to walk
and function at a normal level, polio patients were able to

overcome their fears and view their braces as liberating,
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despite their original apprehension and fear of being
viewed as a “cripple” (Wilson, 2005).

It is important for orthotists and other surrounding
medical professionals to appreciate and understand the
significance of a patient’s possible apprehension toward
wearing their brace. Fears and concerns about wearing a
brace are significant indications of non-adherence (Lynch,
2008) . The emotional impact of wearing an orthoses should
not be underestimated, many patients - especially children
and adolescents will be reluctant to wear a brace that will
cause them to be perceived as different from their peers

(Sheldon, 2008).

The Need for Adherence Assessment Tools

Compliance is not only difficult to understand, it is
also difficult to measure. This is one of the reasons so
few studies have been conducted concerning orthosis
adherence (Lynch, 2008).

Unfortunately, the orthotic profession has a dearth of
high level research in general (Geil, 2009). Clinically
applicable research is fundamental to the success of any

profession: no branch of today’s medical industry can rely
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on anecdotal accounts and testimonial information while
expecting to survive (Williams et al., 2007).

Evidence based practice - the blend of a
practitioner’s experience and education with results of
related research, is the new medical standard for treatment
(Geil, 2009). Because of this increasing emphasis on
evidence based practice, orthotists are beginning to
conduct more studies to prove the validity of their
treatment methods.

This increase in research is not necessarily helpful,
however. A gap seems to be forming between the research
that is being produced and practitioners’ abilities to
apply the finding of these studies (Geil, 2009). The
disconnect appears to be linked to particular difficulties
and complications concerning orthotic clinical trials.

Research is especially challenging for professionals
in the orthotic and prosthetic fields for several reasons.
The golden standard of medical studies is the randomized,
controlled trial. In such experiments, the researchers and
subjects have been blinded to the process of the study so
that the results will remain unaffected by bias. Braces,
however, are an external treatment - their components are

readily visible. This makes it difficult, 1if not
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impossible, to disguise their nature to the patients or the
researchers (Geil, 2009).

In addition to these difficulties, finding an adequate
population of subjects for research can be very challenging
because of the extremely individualized nature of orthosis
wear (Michael, 2006). Each patient brings unique
considerations to the treatment table: preexisting medical
conditions, varying levels of activity and degrees of
deformity. Every case requires its own solutions to the
particular problems that patient presents.

Even when adequate research populations can be found,
ethical considerations can often impede proper scientific
methods. Consider, for example, an experiment attempting to
prove that more hours of wearing a certain brace results in
lessened deformity over the course of a 3 year period. 1Is
it acceptable to allow for a control group’s condition to
deteriorate during the time of the study (Felton, 2009)7?

Further barriers to good quality orthotics research
can be found in the relatively insignificant sources of
funding available to practitioners who wish to conduct
clinical trials (Geil, 2009). Because of the lack of
resources, much of the testing for new products or

materials is completed by the companies which manufacture
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them. This in-house testing often remains unpublished, and
cannot be verified by outside experts - thus rendering it
untrustworthy because of the possibility for bias or
slanting of the study results (Ingersoll, 2006).

Many orthotic professionals feel the need or desire
for more clinically applicable research (Geil, 2009). Too
much of the available evidence is only remotely related to
the field of orthotics, and it is stretched to accommodate
the clinical needs of a wide variety of orthotists’ and
prosthetists’ practices (Michael, 2006). In one recent
survey, 98% of the orthotists that responded indicated a
desire for more available research, but only a small number
felt that they possessed the ability or the resources to

conduct a study themselves (Geil, 2009).

Objective measures of adherence

In the real world, compliance is usually just
estimated. Typical clinical methods for estimating
adherence include practitioner’s predictions and
observations, analyzing wear and tear on the brace, and
relying on patients’ self-report, or the witness of family

members (Patwardhan, Gavin, & Havey, 1997).
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The most commonly used method of gauging adherence is
to ask the patient how much they are wearing their brace
(Felton, 2009). These traditional, subjective estimates of
orthosis adherence may be enough for the average clinical
setting, but for the purposes of scientific research, a
more precise method must be used (Felton, 2009).

The amount of time the patient wears his or her brace
could be considered the “dosage” of their treatment (Havey
et al., 1998). The pharmaceutical industry has been the
leading innovator in developing dosage monitoring devices.
An example of this technology is a sensor embedded in the
cap of a pill bottle that records the frequency of presumed
dosage (Felton, 2009).

The orthotic professional community has begun to
develop similar methods in order to detect the amount of
time a patient 1s wearing their brace. Some of the most
promising devices are small sensors imbedded in the brace,
which have proven to be relatively reliable and accurate
(Havey et al., 1998).

A variety of electronic adherence monitors are
currently in development and being tested for reliability

and validity. Early evidence indicates that electronic
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measures are the most accurate and objective method of
measuring orthoses adherence. (Lynch, 2008).

Electronic brace-wear monitors are typically small
enough to be embedded in the frame of the orthosis during
manufacture. This allows the orthotists to incorporate them
into the design for the brace. However, because of the
added expense and their limited availability, they have not
achieved widespread clinical use (Felton, 2009).

There is some variety as to the type of data collected
by electronic monitors. Some measure heat in order to
determine how long the orthoses has been next to the skin,
while other sensors detect pressure variations caused by
the cinching down of buckles and fastener straps (Morton et
al., 2008). These monitors have the added benefit of
detecting if the patient is wearing their brace at the
correct tension (Havey et al., 1998).

The most advanced types of electronic adherence
monitor measure not only the amount of brace wear time, but
also the amount of “up time” or time spent walking around
(Felton, 2009). This reports more accurately the amount of
use the patient gets out of their orthosis, rather than
just the amount of time they are wearing it. This 1is

desirable because it paints a more complete picture of
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patient’s daily habits, which allows the orthotist to
provide optimal care to them (Brown, 2008).

However, even the best electronic compliance measures
do not always report the complete picture surrounding a
patient’s orthosis adherence. It is impossible for the
device to record all of the inveclved situaticnal or
interpersonal variables that contribute to rates of patient
compliance. Because of this, additional methods of
determining patient adherence should be used in order for
the orthotist to gain a complete understanding of his or

her patient (Lynch, 2008).

Patient self-reporting

Often, the extent of an orthotist’s investigation into
his or her patients’ adherence habits is simply a reliance
on self-reported patterns of brace wear (Felton, 2009).
This method is not terribly accurate. However, because of
cost and convenience, it is preferred by many
professionals.

Several studies have attempted to estimate the average
amount of error in patient self-reporting. One such trial
states that the patients had reported wearing their braces

an average of 85-89% of the prescribed time. This was a
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huge overestimation when compared with information from
electronic monitors embedded in their braces. Their actual
average adherence rate was between 33-75% (Lynch, 2008).

Another study which compared the results of electronic
monitoring to the reports of the patients found similar
results. In 2008, Morton et al. reported that subjects
participating in her study were found to overestimate their
adherence rates by as much as 50%. This same study also
discovered that family members are not reliable sources of
compliance information. Parents of teenage scoliosis brace
wearers overestimated their children’s compliance by about
25% (Morton et al., 2008).

Several other studies agree that patients and their
family members are not believable or reliable sources for
measuring orthosis compliance, researchers have yet to
definitively identify the reasons for this inaccuracy
(Korovessis, Zacharatos, Koureas, & Megas, 2006). Some
theories include: forgetfulness on the part of the patient,
fear of disappointing the practitioner, or lack of
understanding between the patient and the orthotist (Morton
et al., 2008).

The subject of patient self-reported compliance

becomes even more complicated when the patient is
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inadvertently not adhering to the prescriptions of the
healthcare professionals, for example, the patient who
wears his knee brace so loosely that it serves no
corrective purpose. This patient will often over report his
or her compliance level. Inadvertent non-adherence also
complicates clinical trials because people that do not
follow their health care professional’s directions well
also tend to struggle with following research instructions
(Lynch, 2008).

Even though self-reported patient compliance is not
the most accurate way for a practitioner to gather
information, it still serves an important purpose. Patients
are constantly conducting their own “natural experiments”
into orthosis compliance by varying their adherence rates
to the prescriptions of healthcare providers. The reactions
and feedback of patients can be very valuable and it is
important for practitioners to listen to what they have to

say (Felton, 2009).

Predicting Adherence
Orthosis adherence is complicated to measure, but
studies indicate that it can be predicted with some success

(Morton et al., 2008). One of the benefits of predicting
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compliance is the opportunity for early intervention. Based
on the results of the predictions, adjustments can be made
to the treatment regimen or the orthosis being used. Such
interventions have the potential to improve future
adherence if implemented in a timely manner (Kurrle,
Cameron, & Quine, 2004).

A study investigating the history of brace compliance
in patients who had been prescribed a load shifting knee
brace, revealed an interesting phenomenon. About 50% of the
participants who reported experiencing dissatisfaction with
their brace within one month of receiving it, had
discontinued use of the orthosis within six months (Gion,
2004). Therefore, the patient’s low satisfaction rates
early on in their brace-wearing experience were precursors
to low compliance rates later on.

A few other clinical trials have been successful at
predicting future orthosis compliance based on the results
of pre-treatment assessment (Kurrle et al., 2004). At this
time, the topic has only been superficially explored. But,
results of these studies suggest that all forms of
adherence estimation are not equal.

In one study, physicians and orthotists were asked to

predict their patients’ adherence based purely on opinion
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and observations. This method of prediction was not
accurate. There was found to be little to no correlation
between the practitioners’ assumed rates of future
compliance and the actual levels of the adherence exhibited
by the patients (Morton et al., 2008).

The downfall of these practitioners’ predictions seems
to be a lack of objective evidence driving the decisions.
More success has since been achieved using assessments that
allow practitioners to quantify the patients’ score, such
as with a point system within a patient survey (Michael,
2006) . Currently, however, no standard method of survey for
predicating adherence has been formulated (Felton, 2009).

Surveys and questionnaires are beginning to be used
clinically to predict orthosis compliance in adolescent
scoliosis patients (Morton et al.,2008). The success of
these surveys suggests that the same method may work well
with patients who wear other types of braces. But, these
results need to be applied with caution. Often, techniques
that thrive with one population of patients do not work as

well when generalized to other groups (Michael, 2006).
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Patient Surveys

A reliable and guantifiable measure to predict
compliance has not yet been fully developed or popularized,
but promising results have come from a few existing patient
surveys (Patwardhan et al., 1997). Some patient surveys,
such as those that measure orthosis satisfaction are
currently being used for clinical applications, although
none of them have been officially validated (Herbert,
2006) .

Questionnaires are commonly used with much success in
the gathering of patient data in other forms of medicine
(Boissonnalt & Badke, 2005). However, the verification of a
compliance survey in the field of orthotics has not been
completed because of the many complications involved.

One reason for the difficulty developing a reliable
survey 1s related to the fact that questionnaires rely on
the patients’ understanding of the guestions and content of
the survey (Lynch, 2008). Because each patient has a
different level of comprehension, the success of the survey
varies with each case.

The development of a regulated questionnaire to
predict compliance is an important research priority in the

field of orthotics (Michael, 2006). Currently, similar
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questionnaires are in use in other branches of medicine.
These questionnaires are not generalized to apply across to
a wide variety of behaviors and diseases (Lynch, 2008).

Use of a regulated assessment tool in the field of
clinical orthotics would help to standardize the recording
of patient compliance prediction at a clinical level.
Another added benefit would be the facilitation of a
uniform administration of the survey questions; this would
help reduce any existing interview bias (Boissonnalt &
Badke, 2005).

Even though the existing compliance prediction surveys
have not been rigorously tested and validated, they have
already yielded some interesting results in research.
Orthotist have used patient questionnaires to make
connections between the compliance of their patients and
the success of their brace in several cases. Results of
these studies have advanced the understanding of optimal
orthosis application (Michael, 2006).

Currently, practitioners fail to identify as many as 1
in 4 non-compliant patients (Morton, et al., 2008). When
the issues underlying the failure of these patients to
comply are not addressed, their non-adherent behavior is

likely to continue. Because of this, medical professionals



are in need of better assessment tools that will help them

predict orthosis compliance (Lynch, 2008).
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Chapter 3: The Patient Adherence Satisfaction Survey

Introduction

The birth of this project stemmed from a curiosity
born in a variety of settings. Hours spent in Physical
Therapy, Occupational Therapy, Athletic Training and
Orthotic clinics as well as academic work in Therapeutic
Recreation all confirmed that orthosis non-adherence causes
great difficulty to a variety of professionals, as well as
to many patients. The complicated and ambiguous nature of
compliance was further confirmed as additional research was
unpacked and assembled for the literature review of this
study.

The idea to design a new assessment came as further
exploration of the subject revealed the lack of gquality
survey tools. Other surveys have been used for similar
purposes in the past, but none of them have been designed
specifically to target orthosis adherence across a wide
variety of patient demographics. (Lynch, 2008) The result
of these discoveries and pages of research is the following
proposed model for patient orthosis adherence assessment

and prediction.
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The PASS

The Patient Adherence Satisfaction Survey {(PASS) is a
medical questionnaire intended to be a prototype for future
adherence prediction surveys. The components of the PASS
were constructed in accordance with the guidelines of
previous successful questionnaires and clinical trials. The
PASS 1s intended to target the patient’s brace satisfaction
and patterns of orthosis use. As discussed previously,
patient satisfaction has been directly correlated with
their orthosis adherence rates. (Polliack & Moser, 1998)

In addition to measuring satisfaction, the PASS also
takes into account the patient’s past pattern of brace-
wear. This component of compliance includes the pattern of
orthosis adherence throughout the patient’s activities of
daily living. The patients’ hobbies, recreation, and
leisure habits define their personalities and indicate the
unique needs the brace must meet for them. (Please see

Appendix D for the PASS and its accompanying scoring sheet)

Format of the PASS
In the designing of the PASS, several factors had to
be considered. One of these variables was the type of

questions to be included in the questionnaire. Because
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studies have shown that patients are not very accurate with
their answers when responding to open-ended questions, all
of the questions in the PASS are close-ended.

(Boissonnault, & Badke, 2005) Patients are instructed to
select the most applicable response from a list. In
addition to reducing accuracy, open-ended questions are
also difficult to quantify. The exclusive use of multiple
choice or ranking questions in the PASS make the outcomes
of the survey easier to understand and more convenient to

apply clinically. (Lynch, 2008)

Using the PASS

The PASS was designed to be completed by the patient
in a clinic setting. The ideal administration of the survey
would take place during a check-up appointment a few weeks
after the initial fitting or following any major
adjustments to the orthosis. The patient, with help from
family members if necessary, would be asked to fill out the
questionnaire as he or she sits in the waiting room before
an appointment.

Although many practitioners are in the habit of
collecting adherence information via face to face

interviews with their patients during appointments,
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extended personal interviews can be highly demanding of the
practitioner’s time because of their tendency to veer from
the subject at hand. (Lynch, 2008) The use of an
assessment tool such as the PASS can help maximize the
practitioner’s time without distracting from the more
important work that needs to be accomplished during an
appointment.

Self-administered medical questionnaires such as the
PASS have a long history of use. Time has proven that such
surveys can be relied upon to yield accurate and wvalid
data. (Boissonnault, & Badke, 2005) Some studies suggest
that due to the lack of interview bias, the results of a
self-administered questionnaire are often more accurate
than an interview. Another reason for this increased
accuracy 1is the fact that patients have been found to be
more willing to submit information in written form, rather
than in conversation. (Boissonnault, & Badke, 2005)

The results of the PASS will provide the practitioner
with a basis for understanding each patient’s feelings
about his or her orthosis. Based on the patient’s PASS
score, the practitioner will be able to place a numeric
value on the patient’s predicted level of orthosis

adherence. Once this score has been established, the
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practitioner can explore the meaning of the results with
the patient.

The PASS system utilizes a combination of closed-ended
questions and personal interview technigques to yield the
most complete results. This method can be used
successfully by providing the patients with the chance to
comment once they are done completing the survey. {(Polliack
& Moser, 1998) The practitioner should ask the patient to
expound on or explain any confusing or revealing answers to
the survey questions. (Boissonnault, & Badke, 2005)

This method of employing a standardized survey and
personalized follow-up discussion ensures that variables
which are unique and individually associated with
predicting orthosis compliance are fully explored. (Lynch,
2008)

Patient surveys have been used successfully to test
the psychological and physical impact of brace wearing.
(Korovessis et al., 2006) Interviews have also been proven
to yield quality information. (Lynch, 2008) The PASS
adherence prediction system will be most effective when it
provides opportunity for both types of assessment to be

used in conjunction with one another.



Chapter 4: Summary, Recommendations and Conclusions

Summary

The Patient Adherence Satisfaction Survey (PASS) represents
a revolutionary idea. The assessment will yield a numerical
score of a patient’s satisfaction and his or her brace-wear
habits. Somewhat similar questionnaires have been used with
initial success but always for a very specific and limited
demographic of patients. The unique advantage of the PASS is
that its gquestions are specifically designed to apply to almost
any type of orthosis and can be answered by a wide variety of

patients.

Developing the PASS

Because the PASS is delving into uncharted waters, its
verification will be a slow and laborious process. Multiple
forms of additional research are needed to determine if the PASS
will be successful at predicting orthosis compliance.

Once the PASS is formally wvalidated, it will be considered
a much more valuable and trustworthy source of information. Many
questionnaires currently in use have not been formally

validated. (Saltzman, Shurr, Kamp, & Cook, 1996), but the need
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for reliable information to drive evidence-based practices

requires that all assessments
before practitioners begin to

(Michael, 2006)

Pilot study

be proven reliable and accurate

rely on the evidence they supply.

The PASS has already been the subject of a pilot study.

The purpose of this initial pilot study was to test the user

friendliness of the PASS. Most studies in the field of

orthotics have very small study populations. The number of

participants included in the PASS pilot study exceeded the

average number of subjects in
Seventeen people participated
therefore, if this had been a
trial would be considered one

subject of orthosis adherence

most orthotic clinical trials.

in the PASS pilot study;
full-fledged study, this simple

of the largest explorations on the

to date. (Michael, 2006)

Subjects used for the pilot study were selected because

they represented a uniform demographic. All were healthy, active

young women who are members of Houghton College varsity athletic

teams, ages 18 - 21. The compliance rates for the subjects were

already known because the athletes involved were required to

wear their braces for all official practices and competitions.
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The type of brace worn by all patients in PASS study is the
ASO, a prefabricated prophylactic lace-up ankle support. (Please
see Appendix E for ASO specifications) Results of the pilot
study were not intended to predict the subject’s compliance
rates but rather to test the usability of the PASS. Subjects
indicated items that were unclear to them and answered the
questions to the best of their abilities.

Results of the pilot study indicated that the subjects
understood the questions involved in the PASS (Please see
Appendix F for an overview of the results of the pilot study).
Participant responses indicated that the population was
relatively satisfied with their orthoses; this was consistent
with information gained in a personal interview with the

subjects.

Revisions

Six medical experts have been consulted in the final stages
of the& PABS revigion. A Sartified Orthotist, bwe-Athletig
Trainers, a Physical Therapist, an Occupational Therapist and a
Physician reviewed the PASS, adding their comments and
recommendations to the research used to construct it.

Since the conclusion of the pilot study, the PASS has

undergone several minor revisions. All changes were made with
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the intention to improve ease of use in clinical applications.
The content of the PASS questions remained largely unchanged,
but in several places the wording was altered to facilitate
patient comprehension and format was refined to improve the
appearance of the survey.

All interviewed practitioners stated that the idea of
predicting orthosis compliance with an assessment was foreign to
them. Cautious optimism seemed to be the most common reaction
when questioned about their projections for the success of the
PASS. Each medical expert stated that patient satisfaction
seemed to be related to patient adherence in his or her
experience. Also, all agreed that the past pattern of a
patient’s adherence to orthoses could be a useful measure when
considering the likelihood of his or her compliance in the

future.

Additional considerations

These preliminary steps toward developing the PASS are in
keeping with standards and suggestions for orthotics assessment.
In addition to further validation research, several other
factors must be taken into account when the final development of

the PASS occurs.
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One of these considerations is the wording on the PASS. A
fourth grade reading level is considered the advisable maximum
for survey questions. (Morton et al., 2008) Some of the
vocabulary utilized by the PASS may exceed that comprehension
level; additional studies will have to be completed in order to
determine if this will be problematic to some populations of
patients.

The recommended number of revisions to a survey is at least
three (Polliack, Elliot, Landsberger, McNeal, & Caves, 2001).
Currently, the PASS has undergone at least that many changes.
Most likely, several more upgrades will be needed to bring the

PASS to the highest possible standard for a clinical assessment.

Recommendations for Further Study

Development of the PASS has just begun. Because
verification has not been completed, the model of the PASS
presented here is only a prototype. Much work lies ahead to

bring the PASS into maturation as a viable clinical assessment.

Establishing validity
In 2008, Anne Morton developed an assessment tool called
the Brace-Belief Questionnaire (BBQ) to predict the likelihood

of adolescents to wear theilr scoliosis orthosis. (Please see
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Appendix G for examples of similar assessment to the PASS,
including the BBQ). Currently, this survey is the assessment
tool that the PASS most closely resembles.

Because of the similarity between the BBQ and the PASS,
Morton’s validation methods can serve as an example for the
development of the PASS’s predictive validity. Future
researchers of the PASS should follow a similar method.

In developing the BBQ, Morton consulted a group of
orthopedists, orthotists, nurses, therapists and psychologists
to generate the content of her survey. Similarly, the PASS has
been constructed based on research from multiple medical fields
and was informally reviewed by six experts. More input from
professionals in related fields would benefit the PASS in the
future, however.

Morton and her group of consultants initially developed an
80 question survey which was then given to a group of 124
patients. Items that had a negative or weak correlation with
actual numbers of brace adherence (established by comparison
with an electric adherence monitor) were eliminated from her
questionnaire.

The content of the PASS will need to be put through a
similar process. A multivariate regression analysis would help

to establish the predictive validity of PASS by determining the
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accuracy with which the components of the PASS predict orthosis
adherence. Investigation into the validity of the PASS should
include the comparison of the patient’s scores to data gained
from already validated objective measures of orthosis adherence
such as objective electronic monitors. Strong correlations
between scores would indicate a successful prediction record of

the PASS.

Suggested methodology

Further research into the PASS’s potential for clinical
applications will need to be completed by medical professionals
with access to an extensive orthotic population. In addition to
further statistical research, the PASS would benefit from more
extensive medical expert consultation as well as patient
feedback. A variety of opinions and viewpoints will help to
highlight weaknesses, strengths, and areas of the PASS that need
to be revised.

Once a statistically and practically successful version of
the PASS has been established, a large clinical trial of the
survey should take place. Ideally, because the PASS was
developed tc be applicable to a wide variety of orthosis

wearers, the patient population should be diverse.
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Currently, no standard exists for interpreting the PASS
scores. There is no pre-defined score levels to tell the
practitioner how likely his or her patients are to wear their
brace. The only way to establish this information is to amass
large amounts of data and analyze the resulting trends.

Future studies researching the usefulness of the PASS will
be interesting and are likely to be surprising. This 1s because
a wide range orthosis adherence predictive survey has never been
formally validated. Morton’s 2008 research in establishing her
BBQ is the most closely related published work to this subject.
Consultation of her methods will prove to be very helpful for
further work with the PASS.

If the PASS successfully emerges from extensive validity
and reliability research, it will still need to be put though
the test of actual, vigorous clinical use. In other words, the
patient adherence survey must be tested for practitioner
compliance. Just like an orthosis that is designed with care but
never worn, the PASS will not be useful if it is too cumbersome

or awkward for use in the real world.

Conclusion
Orthosis adherence has been a neglected subject in the past

(Felton, 1999). Perhaps understanding of this concept will be
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advanced by the research needed to continue the verification of
the PASS as well as the results of the finalized survey itself.

Patients and practitioners must work together to overcome
the effects of non-compliance. If the PASS proves to be a
success, its results may help to unlock the mysteries
surrounding the complicated issue of orthosis adherence in the
future. An increased knowledge of the components of orthotic
adherence will enable members of rehabilitation teams, such as
therapists, nurses and practitioners to better serve and
understand their patients (Sheldon, 2008).

Improved communication has been proven to result in more
successful therapeutic outcomes and increased therapeutic
success leads to a higher level of function (Williams, 2001).
Optimal levels of function can contribute to improved quality of
life (Pop et al., 2005). Understanding patient orthosis
compliance is therefore an important component to improving the
quality of life for the orthotic population.

Orthosis adherence is has proven to be an important topic
for a wide variety of medical personnel and health service
professiocnals. The ability to understand and predict compliance
is an asset to any practitioner’s treatment plan. After the

completion of the validation process, the PASS, or a tool like



80

it, could potentially become the new standard for the prediction
of orthosis adherence.

Therapeutic Recreation professionals will also benefit from
the PASS. The discussion generated by its results will deepen
their understanding of their patients. Understanding the factors
involved in orthotic adherence can help a wide variety of

medical professionals provide optimal care to their patients.
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Appendixes:

Appendix A

TR =i = e

Nicoias Andry {1658-1742) iltusirated
the treaiment of a deformed leg with a
picture of a splinted tree

Figure taken from the first volume and third
oo of Andry's Larthopédie {1741),

Nicholas Andry believed that braces were best used to
prevent further deformation. His famous illustration of
this idea has become an iconic image of orthotic
intervention. Depictions of splinted trees are still

popularly used as symbols of orthopedic and orthotic

practices. (Boni, 1999)
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Appendix B

Photograph of patient walking with polio brace at the Roosevelt Warm Springs

Institute circa 1930. (Dickenson, 1933)

FIGURE 4
Courtesy of the Roosevelt Warm Springs Institute
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Appendix C

Depiction of a mocdern, synthetic orthosis. Such braces are

much lighter and more hygienic than the old metal and

leather braces. (Gravlee, & VanDurme, 2007)
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Appendix D

Following is a copy of the PASS: a newly designed
prototype orthosis adherence prediction questionnaire.
PASS is intended to be used with its accompanying score

card.

The
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Patient Adherence and Satisfaction Survey

I. Patient Demographics

1. Circle your gender: 2. Circle your age group:

Male Female (0-20) (21 — 40)
(41 -60) (61-80+)

3. Select your activity level:

Inactive (0-1 hrs of exercise/ week)

Active (1-4 hrs of exercise / week)

Very Active (5-8 hrs exercise / week)

Elite (10+ hrs of exercise/ week)

4.  Place a check beside the following recreational activities you enjoy:

__ Fishing __Organized Sports ___Hiking / Walking
___Gardening __Video Games __Board games

__ Crafting __Surfing the Web ___Reading

__ Camping ___Golfing __ Other:

__ Hunting __ Canoe / Kayaking

5. Circle any of the above recreational activities you participate in while

wearing your brace.

6. Underline any of the above recreational activities you participate in

without wearing your brace.

99

Patient’s Comments: Are there Practitioner’s Summary: (for
any additional facts we need to office use only)
know about?
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II. Brace Satisfaction

7. Use this scale to give your brace a grade of 0-5
. . 5 =Excellent
for each of the following questions: 4=Very good

3=Good
2 = Acceptable

1=Poor
0 =TUnacceptable

Well padded L Feels natural Unobtrusive

Feels supportive Looks good Fits my needs

No sharp edges Not bulky o Works properly
Not too loose Not too heavy Easy to clean

Not too tight L Easy toputon No rubbing

8. Use this scale to rank the following statements:
S ° 4 = Strongly agree

2= Somewhat agree 3= Agene
1 =Do not agree
[ £ I
My brace is ugly ___ My brace is very comfortable
__ My brace bothers me __ My brace gives me confidence
___People stare at my brace ___ My brace is well designed
__My brace is inconvenient My brace looks nice
___ My brace is uncomfortable ___I function better if I wear my brace

9. What advice would you give a friend who will soon be getting a brace:
____If you must have a brace, get a different kind
___ This type of brace is tolerable, but not ideal
__I'would recommend this type of brace

____This type of brace is the very best

Patient’s Comments: Practitioner’s Summary:
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II1. Patterns of Brace wear

10. How often do you wear your brace?

___Notatall ____ Asmuch as I was told to

___Much less than [ was told to ___Slightly more than I was told to

____Slightly less than I was told to ___Much more than I was told to

___All of the time
11. For what occasions were you told 12. What occasions do you actually

to wear your brace? wear your brace?

___All the time ____All the time

___When I am moving around ____ When I am moving around

____ When I am doing something ___ When I am doing something
physically challenging physically challenging

___Only for these activities: ____Only for these activities:

13. Do you agree with any of the following statements? (check all that apply)
__Tavoid activities that require me to wear my brace
___ Wearing my brace limits my participation in activities
__I'participated in many more activities before I was required to wear my brace
___ I wear my brace frequently when participating in recreational activities
___ Idon’t mind wearing my brace for activities
I participate in a lot more activities now that I wear my brace

___ My brace helps me participate in activities | was never able to do before

Patient’s Comments: Practitioner’s Summary:
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P. A.S. S. Practitioner Score Card

IV.Patient Demographics Patient’s Name:

Scoring directions:

e None of the questions in this section are intended to yield a numerical score.

V. Brace Satisfaction Scoring directions:

o Question 7 — Add all scores

Maximum score is 75 Patient’s score

o Question 8 — Subtract total of first column scores from total of second column

Maximum score is 15 Patient’s score

e  Question 9 — Record score

nd

1 option=0, 2™ option=1, 3" option=2, 4™ option=3

Maximum score is 3 Patient’s score

V1. Patterns of Brace-wear Scoring directions:

e Question 10— Record score

nd

1* option=0, 2" option=1, 3™ option=2, 4™ option=3, 5™ option=4, 6" option=5, 7" option=6

Maximum score is 6 Patient’s score

e Questions 11 & 12 — Add scores together
Both questions: 1% option = 4, 2™ option = 3, 3 option = 2, 4™ option = 1

Maximum score is 8 Patient’s score

e Question 13 — Record score

I* option = -3, 2™ option = -2, 3" option =-1, 4™ option =0, 5™ option =1, 6" option =2,
7" option = 3

Maximum score is 3 Patient’s score

Total PASS Score - Add scores from all questions

Maximum score is 110 Patient’s score
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Specifications of ASO ankle brace

Sturdy elastic dlosure heeps
lages and Mabilizing straps

b ok g

Polyester-cotton  Iaces
strong and resist thrinking

are

Coabile ayered balistic nylon
oot provides ST 3T b

'!PF"I(",’!"‘ HHpesially &t
reinforced eyelets

e

mn ﬂ‘h 13 ‘1’* 15 m

Nmow!w #
Regular foot xa s m I x! x:xi
Wide foo [ m | x xod xxi .
: mmmmmm
- HKanowfoor xx%
Fagulsr foot X8 s m | :ﬂ_
 Wide ok LY m | xi xxl
Laiack Lware [ sue [ uee cucuweereuce JRREERILEE
264031 223181 1" circumference
264032 223182 !mlﬂ 1 |'-1 F measuromant of
264034 223184 medium  317°13° the anikle,
284038 223185 lrge 1MW maasure distance
264038 223188 x-dage 147187 Around the heel
264037 23167 xclage 157167

The tongue 4 constructea of light-weight, yet

durabie Coni Flex material - "breathable and

coaler 1o wear”, This material also fines the

spde back of the boot, providing increesed

comtart 1o the achifles pes e Lomvenent inger lbops sliow
the pationt to fiemly secure
the sEabiizing straps

G

e Ballistic  nylon  stabilizing
straps “lock the heel
oflertvely 1epicating an ankle
taping apphcation.




Appendix F

Details of the PASS pilot study:

Allresponders werefemale
athletes, ages 18- 21

Pilot survey — Brace compliarc d Leisure activity Fall 2009
s  Circleyourgender: Male Fernale
s Circleyouragegroup: {Younggrthanl0O)® (21 -40) (41 -60) 61+}

s Selectyouractivity Level:

Elite (10+-hrs of exercise’ week) ¢

Very Active (3-8 hrs exercize week)

s  Circleany ofthe following recreational activitiesyou enjoy : *“/ least once

Active {1-4 hrs of exercise week)

Inactive (0-1 has of exercise week) )
“ | Eachoption

was selected at

104

- Organized Sports - Computer games - Boardgames
- Gardening - Burfingthe Web - Reading
- Hiking’ Wallang - Crafting - Other:
- Camping - Golfing
N Hslmg 5 C;ano:‘: , For each gusstionthe 3
- Hunting ARy numbers are the Mean,
- / hiedian and Mode of the
s Rate your brace on a scale of (-5: rankings {in that orger)
Tatal mean score:
L=very good 46.41
5= excellent
Cut of perfect
Feclz natural 222 Unobtrusive Seore of 50
locksgood 322 Fits my neads
Not bu 322 Works properly
2 Ezsy to clean

Notubbme

What would you say to a fitend whe is considering getting the same brace? (Circleonel

Daon't doit, get a different kind

Well, its notunbearable

bt

guessif youhave to wear one, thisiz ok

Rank from 1 -3 in order of importance to you:

{1 =most important S=not important at all)

Reasons to hate vour brace:

- @_I would recornmend thiz tvpe ofb@

- Twouldn’twearany other—it'sthe best

1 This was the most common answer ’

Iviean rankings in (§ next to each guestion




»  How much do you wear your brace? (Circle one)
o Notnearly as much as [ was told

© Almost2s much 25 [ am supposed to

c@b’n'hﬂimzeqwedw

¢ When are you supposed to wear your
brace? (Circle one)

+ Do youagreewith any of the following statements? (Circle all that apply}

Idon't do anv recreational actvities thatrequire me to wearmy brace

-

T

This was the most common answer

tdy mors often than the mmmum

ended

Much more than I am supposed to

(Circle one)

¢ All thetime

o Whe vi
¢ Anytime I am domgsomething

=]

physically challenging
ac .

v Tor

hen do you wear your brace?

alot

IfThaveto wearmy brace, it doesn’t count asrecreation

Tusedto do a lot more recreation before I wasrequired to wearmy brace

0o /o 0O\ O

(o]

I do alotmorerecreationnowthat I weara brace

Twomaost
common
BNSWEers

ImshTdidnthaveto wearmy brace forrecreation but that doesn't stopme

o My brace helps me do recreational activities I wasnever able to do before

¢ Circle any afthe following recreational activities you do while wearing your brace:

s  Underline any ofthe above recreational activities you do without wearingy

Gardening

Campmg
Fishmg

Hunting
Computer games

brace.

Only options
chosen for
recreation both
withand
without brace

Surfingthe Web
Crafting

Golfing
Canoe 'Kayaking

Board games

Reading
Other:

All options were
selected at least
once for
recreation without
brace

your
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Appendix G

Following are some examples of questionnaires similar to
the PASS:

Brace-beliefs Questionnaire (Morton et al., 2008)

Answers were options on a 5 point Likert scale, strongly
agree to strongly disagree.

] My parents usually do what doctors tell them to do

e The doctor told me about scoliosis in words I can
understand

e My parents expect me to wear my brace

e T think my scoliosis needs to be treated

e T do not care about my back

e Tt is important that my scoliosis does not get worse
e T will look better after wearing the brace

e The doctor will know the right time for me to stop
wearing my brace

e T do not think the brace will do my back any good

e T think people will probably see my brace beneath my
clothes

e T am not sure I can wear the brace

e T can probably still do the activities I did before I
got the brace

e T plan to tell my closest friends about the brace

I have someone to talk to when I get upset

e T know how long they will ask that I wear the brace
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e I believe the doctor knows what s/he’s doing

e T am afraid that I will need surgery i1f I do not wear
the brace

e T think I will be able to wear the brace until my
doctor tells me to stop

General questions asked in group interview previous to
compliance study (Lynch, 2008)

1. How do you feel in general about wearing a brace for
your back?

2. What makes wearing your brace difficult?
3. What makes wearing your brace easier?
4. When do you not like wearing your brace?
5. When do you like wearing your brace?
6. When have you tried to keep your brace hidden?
a. Who were you with and what situations were you in?

7. What are some of reasons that you may not want to wear
your brace when you are supposed to?

8. What are some of reasons that you may want to wear your
brace when you are supposed to?

Environments

9. What makes it difficult to wear your brace when you are
at home?

10. What makes 1t easier to wear your brace when you are at
home?

11. What makes it difficult to wear your brace when you are
at school?
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12. What makes it easier to wear your brace when you are at

sch

18

a.

14

e

Interpersonal factors

la.
wea

le6.
wea

L7
har

L8
eas

19.
wea

20.
wea

21.
for

22.
for

23.
to

24 .
to

25.
dif

col?

What other places is wearing your brace difficult?

What makes it difficult to wear your brace at

What other places is wearing your brace easy?

In which ways
r your brace?

In which ways
r your brace?

In which ways
der for you to

In which ways
ier for you to

In which ways
r your brace?

In which ways
r your brace?

In which ways

What makes i1t easy to wear your brace at

[place]?

[place]?

do your parents make it harder for vyou to

do your parents make it easier for you to

do

your brothers or sisters make it

wear your brace?

do

your brothers or sisters make it

wear your brace?

do your friends make it harder for you to

do

do

you to wear your

In which ways

do

you to wear your

In which ways

do

wear your brace?

In which ways

do

wear your brace?

your friends make it easier for you to

other teens your age make it
brace?

other teens your age make it
brace?

your teachers make it harder

your teachers make it easier

harder

easier

for you

for you

Are there any other people that make wearing a brace

ficult?



a. In which ways does [person] make wearing your brace
di Fihoul?
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26. I know I asked this guestion in the beginning, but have

you thought of any other reascns you may not want to wear

your brace when you are supposed to that we have not talked

about?

27. What would help you wear your brace more often?

Selected questions from Modified Scoliosis Research
Society-22R Patient Questionnaire (Lynch, 2008)

e What is your current level of activity?
Bedridden

Primarily no activity

Light labor and light sports

Moderate labor and moderate sports

Full activities without restriction

53 8 6 O B

|

e How do you look in clothes?
I Very good
LI Good
0 Fair
[l Bad
1 Very Bad

e Does your back limit your ability to do things around

the house?
Never
Rarely
Sometimes
Often
Very often

Bl EL .

C

e Do you feel that your back condition affects your
personal relationships?

None

Slightly

 Mildly



|

) O 1

O

Moderately
Severely

e Does your back condition limit your going out with

friends/family?
Never
Rarely
Sometimes
Often
Very often

e Do you feel attractive with your current back
condition?

Yes e ry

Yes, somewhat

Neither attractive nor unattractive

No, not very much

Ng, #ot at all

e Are you satisfied with the results of your back
management?

Very satisfied

Satisfied

Neither satisfied nor unsatisfied

Unsatisfied

Very unsatisfied

e Would you have the same management again if you had

the same condition?
Definitely yes
Probably yes
Not sure
Probably not
Definitely not
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Selected questions from: Patient Expectations for
Orthopedic Treatment Questionnaire (lynch, 2008)

What expectations do you have for your treatment? As a result of your treatment, what do you
expect? Put an X in the box that most closely states your expectation.

Definitely | Probably | Not | Probably | Definitely
yes yes sure not not

To have pain relief in my life
now
To look better

To feel better about myself

To be able to sleep more
comfortably

To be able to do more activities
at home

To be able to do more at school

To be able to do more play or
recreational activities (biking.
walking. doing things with
friends)

To be able to do more sports

To be free from pam as an adult

To be free from disability as an
adult

To prevent the scoliosis from
getting worse

To prevent heart or lung
problems




