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10.8.1 INTRODUCTION

When we look at past medical history, we can only find a few definite treatments
that focus directly on their etiology, such as vaccination for some infectious diseases,
vitamin C for scurvy, and, recently, gene therapy. The evidence for presently accepted
treatments in our practice is insufficient; it ranges from a scattered presence to total
absence. Unfortunately, apart from a few dichotomous results, we cannot expect
qualitatively definite results of treatment for all clinical cases. The effect of the
interventions is usually assessed quantitatively, comparing before and after treat-
ment, according to certain outcome measures. The key to solving many of the
problems in medical practice is to establish valid and reliable methods of evaluating

the differences in the outcomes before and after treatment. ‘

I started my postgraduate training as an orthopedic surgeon and then shifted my
career to rehabilitation medicine. I am not, by any standard, an expert in all of the
subjects covered here: clinical epidemiology, biostatistics,and related fields. However,
I have had chances to join teams to organize clinical trials [1, 2]. I would like to
describe the necessary steps for conducting a clinical trial from the standpoint of a
clinician. .

The term evidence-based medicine (EBM), which is the integration of best
research evidence with clinical expertise and patient values, has already established
wide popularity, even in the musculoskeletal field. When we review the clinical trial
trends in the musculoskeletal field, we notice several characteristic points, which are
obviously different from other areas.

In the musculoskeletal field, there are the typical clinical trials that use placebo-
controlled, double-blind methods, such as drug trials for osteoporosis or theumatoid
arthritis. However, if we wish to compare one interventional procedure with another,
the double-blind design is often impossible to do methodologically. Only in an open-
label trial, where patients know about their treatment, is it possible to conduct the
trial under random allocation. With such limitations, we have to suppress various
biases as much as possible. Another point that needs attention is the selection of
outcome measures suitable for musculoskeletal disorders. Even though there are
primary malignant tumors, such as osteosarcoma or a cancer lesion as secondary
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metastasis, which are sometimes lethal, the majority of musculoskeletal disorders
that develop clinical manifestation are not life-threatening but do impair function.
We have to use outcome measures for observing the functional ability of the patients,
not for the numerical laboratory data.

In this chapter I would like to discuss the following:

. Definition of musculoskeletal disorders
. Background of clinical trials
. Methodological assessment for clinical trials

1
2
3
4, Preparation of necessary tools for clinical trials
5. Data analysis and interpretation

6

. RCT and our future direction

10.8.2 DEFINITION OF MUSCULOSKELETAL DISORDERS

10.8.2.1 Musculoskeletal Disorders

The term rmusculoskeletal disorders refers to conditions that involve the supporting
structures of the body, such as the trunk and the bones and joints of the extremities.
In other words, musculoskeletal disorders involve locomotor functions that have
suffered from. trauma, diseases, anomalies, and inevitable aging and are mainly
attended to by orthopedic surgeons.

Musculoskeletal disorders are the most common cause of severe, long-lasting
pain and physical disability affecting hundreds of millions of people in the world.
The extent of such problems and the growing burden is described as “age quake”
instead of earthquake. The impact on society from these disorders, combined with
the recognition that our health care resources need to be used more efficiently, has
led to the orgdnized movement of the “Bone and Joint Decade 2000-2010” [3]. This
umbrella organization is attempting to raise social awareness of the suffering and
pain of musculoskeletal disorders, as well as the growing burden and cost to society
that will come with this age quake. We need to advance clinical research in order
to reduce the burden of musculoskeletal diseases.

10.8.2.2 Aims of Treatment

The aims of treatment for musculoskeletal disorders are not to reduce mortality or
morbidity but to increase mobility and function, to relieve pain, or to improve
quality of life. We have to assess the results of our interventions with a view to the
improvement in disability or functional limitation after treatment. In this field, the
clinical indicators are neither a 5-year survival rate nor an infantile survival rate.
Our aims are to improve the health-related quality of life of the millions of patients
suffering from musculoskeletal disorders such as joint diseases, spinal disorders,
severe trauma to the body and extremities, and deformity and crippling diseases in
children.

When we talk about outcome measures in disability assessment, the key issue to
be discussed is what “function” and “disability” mean and how to measure then.
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10.8.2.3 Concept of “Construct”

Our function or ability is measured in accordance with conceptual “construct” [4],

We cannot measure this function or ability directly.

In the past, orthopedic surgeons mainly evaluated the amount of disease involve.-
ment in view of physiological or biochemical parameters, pathological findings, and
impairments such as range of motion or muscle strength. It was thought that thege

‘indicators were objective and independent of the unreliable responses or feelings
of patients. However, are these indicators truly reflective of the needs of patients
and their families to know how much they can expect as a result of treatment? Their
expectations and questions would be more like, “Can I walk again?” or “Will she
be able to live by herself as before?”

When a certain standardized scale is not available to measure the function or
ability of interests, a new construct, according to a concept for measurement, has to
be made.

Conventional clinical indicators, such as a 5-year survival rate or an infantile
mortality rate, have been recognized as very important health measures in assessing
health conditions in society, but lately, the situation has been changing. The recent
close-up of patient-based outcome measure is deeply related to this trend [5]. We
have to recognize the demand and organize those types of outcome measures for
the individual [6].

10.8.2.4 Assessment of Function and Quality of Life (QOL)

Functional assessment, from the physician’s point of view, has been mainly used to
evaluate problems at the impairment level. Traditionally, orthopedic surgeons have
used clinician-based outcomes such as pain score, measurement of range of motion,
muscle manual test, or X-ray findings. However, due to various biases and poor
judgments of accuracy levels, clinician-based outcomes often affect the clinical
ratings on the functional status of patients [7]. '

For the past two decades, new outcome movements have placed importance on
patient-based functional assessment and measurement of health-related quality
of life [5, 8].

It is because the statistically significant changes of the visual analog scale (VAS)
for pains, from 68 to 42, do not mean any improvement for the patient with chronic
pain. The improvement of knee flexion range of 35° does not answer the questions
from patients and their families.

The end result of health services should take into account the experiences, prefer-
ences, and values of the patients [9]. The discomfort described by patients should
be managed properly. We have to evaluate and treat the patient not the disease.

The so-called health-related QOL became the main target of the outcome mea-
sures related to patients’ values. As well, of course, it is clear that health-related
QOL assessments alone are not enough. In 2001, the World Health Organization
(WHO) proposed a new “health” concept called the International Classification of
Functioning, Disability and Health (ICF) [10], which describes the pluralistic con-
ception of functional disabilities [11]. Based on the ICF concept, for example, we
would assume the problems associated with patients with knee osteoarthritis were
as follows:
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Health condition Osteoarthritis .

Impairment Knee pain, limited joint movement, muscle weakness
Activity limitation Difficulty in mobility-related daily activities
Participation restriction Difficulty in participating in social life

Many items and domains in the outcome measures should be constructed to identify
all the characteristics of subjects, with a view to disability and impairment. Irrgang
and Anderson [12] described the process for developing such a new measure for
health-related quality of life when they designed clinical research related to the
knee. In many cases, several outcome measures must be combined to cover EVery
aspect from functional impairment to quality of life.

10.8.3 BACKGROUND OF CLINICAL TRIALS

10.8.3.1 Meaning of Clinical Trial

Two related statistical factors have to be considered in order to evaluate the quality
of clinical studies. This is essential for the understanding of the quality of studies
based on the level of evidence. First, in clinical trials we deal with human beings as
research objects. Each human being is different; response 1s always uncertain, back-
grounds vary, and mental influence is inevitable. We should compare groups that
are similarly distributed, except for the specific factor that is the target of assess-
ment. Thus, observed differences at the assessments can be directly attributed to the
study targets. Second, we mainly evaluate an extracted specimen of limited numbers
and then extrapolate the conclusion toward the sotirce population. We attribute the
presumption from the sample population to the general population, using statistical
inference techniques. Using the statistics observed in the investigated samples, the
parameters of the source population are estimated. Depending upon these two
premises, we use sampling, randomization, comparison, and other statistical methods.
This is a statistical outlook of the world around us.

10.8.3.2 Estimate and Testing

When we treat a patient, we regard him or her not just as a single case but as a
representative case among many patients with the same disorder. This concept of
patient treatment had already been described by Hippocrates in ancient Greece,
There are two important statistical concepts we should consider, probability and
confidence interval.

The first topic is the probability, that is, P values that the result would arise by
chance. Depending on the choice of cut-off level (P <0.05 or P <0.01), we apply a
different level of “statistical significance” to the trial. If we find a result in the sta-
tistically significant range, we could reject the null hypothesis that there is no real
difference between two groups. But a P value in the nonsignificant range just shows
that either there is no difference between the groups or there are too few samples
toreveal a difference, if it actually exists.

Also, if we repeated the same trial hundreds of times, we would not get the exact
same result each time. We cannot omit an incidence in each trial because we usually
conduct only one trial, but we could find a particular level of difference on average
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with a 95% confidence interval. If we conducted a trial with a much larger sample
size, we would be more likely to show whether a significant result exists or not. The
answer is in the comparison of the 95% confidence limits and the clinical significant
levels. Very narrow 95% confidence limits suggest definitive results and exclude any
clinical obscurity in comparisons. The confidence intervals reveal whether the trials
support the result and to what extent and whether any further studies need to be
done to reinforce the result.

10.8.3.3 Various Biases

The results of a trial consist of three parts: (1) true value, (2) random error (impreci-
sion) by chance, and (3) systematic error (bias) by other factors. We cannot eradicate
random error, but we can eliminate the other biases by using well-designed study
protocols. The goal is to suppress the biases as much as possible and improve the
quality of the trial; different study designs require different steps to reduce system-
atic errors. In clinical epidemiology textbooks, there are various biases pointed out
such as sampling bias, selection bias, and information bias.

Confounding is the distortion of an association between two factors brought
about by the association of another extraneous factor; for example, the association
between lung cancer and alcohol consumption is confounded by smoking. The
methods of controlling confounding in the design of a study are: restrict the partici-
pants to the study, match individuals with other comparison groups, or use random
allocation. In the analysis of a study, restrict once again the participants in the data
to stratify the individuals into subgroups according to categories of confounding
factor and use mulfivariate methods.

10.8.3.4 !,Methods of Clinical Trials

To assess the effectiveness of a certain intervention, it is necessary to compare the
baseline (before state) with the result (after state) of treatment. But generally
speaking, the more abnormal value often shows more improvement.

Detected improvement does not always imply that the intervention was effective.
Several other factors may have contributed to the same kind of improvement; such
possible factors are natural recovery, “regression to the mean” phenomenon, or the
psychological effect called placebo effect. We have to compare with control to get
the true change rates by test intervention.

In most clinical trials called controlled trials, there is a group receiving a certain
treatment and a comparative group. An essential premise of this kind of trial is that
there is genuine uncertainty as to which treatments will be best for the patient. It
is this uncertainty that justifies random allocation of patients after the consent forms
to enter the trial have been given. Therefore, patients should have the targeted
disease and satisfy all the required conditions, that is, inclusion criteria.

10.8.3.5 Types of Clinical Studies

If there were a clinical question about a patient’s management, we should perform
a clinical study, no matter what the study design is. The basic structures of a study
design consist of a combination of some dichotomous divisions.
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1. Experimental (Literventional) Study or Observational Study In experimental
study, a population is selected for a planned trial of a regimen whose effects are
measured by comparing the outcome of the regimen in the experimental group
with the outcome of another regimen in the control group. Observational study
is a nonexperimental study that does not involve any intervention.

2. Comparative or Noncomparative Design In a comparative design, the
study design has a control group to compare with the active group. In a non-
comparative design, there is no control group to compare with the active
group.

3. Intergroup or Intragroup Design This is comparison of interventional effects
among the groups, or comparison in the same single group, before and after
the intervention.

4. Cross-Sectional or Longitudinal Design  This is the directionality of the study.
Data are collected at a single time point or collected at two or more time
points and followed up later. But some cross-sectional studies refer retrospec-
tively to experiences in the past.

5. Retrospective or Prospective Design 'This is a part of longitudinal studies.
Data are collected at baseline points and other points in the past or future.
The timing of data collection is also called concurrent, historical, or mixed.

Considering these dichotomous divisions, a widely used basic study design is a paral-
lel design, which compares the groups, or a cross-over design, which compares the
before and after. In the parallel design, subjects are divided into two or more groups,
each group receives each treatment concurrently, and the results of treatment among
the groups are compared. In the cross-over design, subjects receive two or more
treatments at stated intervals and the effect of treatment, within the same subject,
is evaluated. The cross-over design has the advantage of a smaller sample size than
the parallel design but requires caution to minimize the fluctuating effect of disease
severity (“order effect”) and maintain the stability of patients’ symptoms using a
“wash-out period.”

The randomized controlled trial (RCT) provides the most powerful proof of
treatment efficacy:

Randomized Controlled Trials Subjects are randomly allocated into two or
more groups. The groups are followed up for a specified time period and
assessed in terms of outcomes defined at the start of trials. As the groups, on
average, are identical except for the intervention as study target, any differ-
ences in outcomes are attributed, in theory, to the interventions.

Open label Subjects know which treatment they are receiving.
More Sophisticated Randomized Controlled Trials
Single blind ~ Subjects do not know which treatment they are receiving,

Double blind Neither subjects nor investigators know who is receiving which
treatment.

10.8.3.6 Random Allocation

Blinding patients to which treatments they are receiving is thought to be essentially
Important because the effect of the psychological expectations of the patients are
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suppressed. In drug therapy, blinding is achieved with a placebo as a contro],
However, in certain situations, such as a comparative trial between surgery and
nonsurgery, blinding is not easily possible. Double-blind techniques for surgica]
treatments are tentatively proposed; the anesthesiologists and surgeons in charge
will maintain silence about treatment choices and patients and the persons assessing
the outcomes will not be aware of the treatment choices. Because of the technical
difficulty of being unaware of allocation, we sometimes have to accept that patients
would know the treatment they received.

Random allocation is done immediately after completing the original registration
for a trial with informed consent. However, patients often hesitate to enter a trial
because, at the time of registration, they do not know which treatment is indicated
for them. Zelen proposed a new method called “randomized consent design” in
which random allocation is already performed at the candidate stage of being

involved in a trial. Explanation of informed consent is done only about the allocated
treatment [13, 14].

10.8.4 METHODOLOGICAL ASSESSMENT FOR CLINICAL TRIALS

Because of the explosive increase in health care information, all clinicians must be
careful of scientific evidence regarding efficacy of treatment methods based op
available medical literature. How are we to distinguish the good from the bad among

the flood of information? We need a systematic way to select medical information
including RCTs.

'K

10.8.4.1 Significance of Clinical Trials

The practice of EBM is a process of self-directed, life-long, never-ending learning
for our patients. Clinicians need to have the most up-to-date clinical information.
Our goal is to continuously strive to improve our medical knowledge by scientific
methodology. The introduction of newer information technology and medical
knowledge has improved the practice of medicine. If we can properly manage to
get all of the clinical information from contemporary medical practice, we will be
able to master all of the medical experiences of that same period. The collected
results could be the most verified medical knowledge that we have ever had.

In the musculoskeletal field, in-patients are, in most cases, operated on, but the
majority of out-patients and some in-patients are treated with a combination of
conservative therapeutic methods. We need to develop a systematic strategy for the
indication and selection of various treatments, The accumulated results of RCTs
could be the essential medical information for the most up-to-date treatments.

10.8.4.2 Critical Evaluation of RCTs

Randomized controlled trials are now regarded as having superior clinical signifi-
cance, that is, the gold standard for proper treatment, and are recognized as the
primary way to provide rigorous proof of efficacy. However, considering the mixture
of facts and errors found in the results of studies, we have to check each step of the
trial process, even in the case of RCTs. All trials can be scored on methodological
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quality according to a few criteria. Basically, these criteria consist of four main
categories [15-17]:

1. Design and study population

2. Description of intervention

3. Measurement of outcomes and follow-up
4. Data presentation and analysis

In the recent analyses, these 4 categories were usually further subdivided into a set
of nearly 20 items, each with a given weight [18]. Various scales for quality assess-
ment are now available and after some modifications, those for musculoskeletal
disorders have been employed in several systematic reviews and meta-analyses
[19, 20]. Introduced here is one of the sophisticated examples of a criteria list for
assessing quality of trials in a published article (Table 1).

10.8.5 PREPARING NECESSARY TOOLS FOR CLINICAL TRIALS

On the basis of my personal experience, the next few sections describe the minimum

‘essential steps in conducting a clinical trial (Table 2); the reader should refer to
appropriate textbooks for further reading [21-26]. Recently, this kind of information
has also been available on the Internet; the Resource Center for Randomized Trials
[27] is an example. The Rt;source Center has various activities, and one of the useful
~ services is a Web-based library for accessing information about trials; there
are checklists for trials, consent forms for participants, and patient information
leaflets. Other public information on clinical trials is also provided by the U.S.
government [28].

§

¥

10.8.5.1 Developing Protocol

The first step in conducting a trial is developing the protocol. When the details of
how the trial is to be conducted are determined, it is essential to reduce various
relating biases. Farrell and Spark [29] described a protocol checklist as a detailed
method to use when conducting a trial (Table 3). Developing a protocol takes a long
time, sometimes up to a few years to get funding, secure ethical approval, and orga-
nize a trial collaboration team. I think the best thing for anyone planning a trial for
the first time to do is to refer to some successful protocols. Many protocols are now
available on the Internet. A protocol should clearly show how outcomes will be
measured, data collected, and the analysis conducted.

10.8.5.2 Patients

Use of inclusion/exclusion criteria is important to make it possible for the trial
results to be more reliable. Inclusion criteria are used to identify appropriate sub-
jects, keep them safe, and able to answer the research questions. Exclusion criteria
are also very important in participant recruitment to avoid unnecessary involvement
of inappropriate subjects in the study,
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TABLE 1 Criteria List for Assessing Methodological Quality of Trials

Heading Subheading

Descriptor

Title
Abstract
Introduction

Methods Protocol

Assignment

Masking
(blinding)

Results Participant flow
and follow-up

Analysis

Discussion

|dentify the study as a randomized trial.

Use a structured format.

State prospectively defined hypothesis, clinical objectives, and
planned subgroup or covariate analyses.

Describe

Planned study population with inclusion or exclusion criteria.

Planned interventions: their nature, content, and timing,

Prirmary and secondary outcome measure(s) and the minimum
important difference(s), and indicate how the target sample size
was estimated.

Reasons for statistical analyses chosen, and whether these were
completed on an intention-to-treat basis.

Mechanisms for maintaining intervention quality, adherence fo
protocol, and assessment of fidelity.

Prospectively defined stopping rules (if warranted).

Describe

Randomization (e.g., individual, cluster, geographic).

Aliocation schedule method.

Method of allocation concealment.

Describe

Mechanism for maintaining blind and allocation schedule control.

Evidence for successful blinding. ¢

Provide a trial profile summarizing participant flow, numbers and
timing of randomization assignment, interventions, and
measurements for each randomized group.

State estimated effect of intervention on primary and secondary
outcome measures, including a point estimate and measure of
precision {confidence interval).

State results in absolute numbers when feasible {e.g., 10/20, not
50%).

Present summary data and appropriate descriptive and
interferential statistics in sufficient detail to permit alternative
analyses and replication.

Describe prognostic variables by treatment group and any
attempt 1o adjust.

Describe protocol deviations.

State specific interpretations of study findings, including sources
of bias and imprecision {internal validity) and discussion of
external validity, including appropriate quantitative measures
when possible,

State general interpreiation of the data in light of the available
gvidence.

Source: Modified from Machin et al. [21], with permission.

In spite of application of well-defined inclusion/exclusion criteria, it is commonly
thought that about half of all clinical trials do not achieve their planned sample size
[30]. As a recruitment strategy, necessary sample size is calculated to cover the
expected number of dropout cases. It seems to me that the calculated number of
the sample size is just for reference as an appeal to the cautious aftitude of the
researcher when conducting the trial.
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TABLE 2 Necessary Steps to Conduct Trials in Musculoskeletal Disorders

Developing protocol Aim and goals with using strategies
Simple pragmatic design
Minimal amount of data correction
Random allocation
Ethical considerations

patients Clear inclusion/exclusion criteria
Minimal burden for patients
Recruitment strategies

interventions ' Drug, therapeutic exercise, physical agents, orthosis,
Education or care package
Outcomes ' Assessment of functions and QOL, good questionnaire

Optimal combining outcorne measures
Data management procedures

Time constrained Limited core activity

Staff and thelr training Minimal demand
Sufficient preparation and supporting

TABLE 3 Developing a Protocol for Clinical Trial

Title
Summary :
Background and rationale for the trials
Hypothesis to be tested
Primary outcome(s)
- Secondary outcomes
Inclusion and'sexolusion criteria
Interventions to be tested
Estimated sample size
Information for patients and consent
Analyses plan, concluding dummy table
How patients will be entered into the study, concealment of
allocation
Duration and methods for follow-up
Data collection, including questionnaires
Trial management
Trial supervision
Publication policy
Reference

Source; Modified from Duley and Farrell [23), with permission.

10.8.5.3 Interventions

Treatments in musculoskeletal disorders, apart from surgical interventions, are clas-
sified into “drug therapy,” “therapeutic exercise,” “physical agents,” “orthotics and
devices,” “education or care packages” and “others” When these intervention
methods are indicated in the experimental group, it is important how comparative
methods are selected in the control group. It is impossible to use the double-blind
technique with placebo in musculoskeletal disorders because the comparative
control is obviously different from the experimental content for the trial partici-
pants. The patients already know which treatments have been allocated and only
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the assessors are unaware of the allocation results. This “open-label method” is often
indicated in this field.

10.8.5.4 CQutcomes

The content of outcomes used in clinical trials should be important to patients,
usually the five D’s: death, disease in clinical course, discomfort in symptoms, dis-
ability in activities of daily living (ADL), and dissatisfaction in QOL. There are many
de facto standards for outcome measures in musculoskeletal disorders (Table 4).

Another important point in the use of outcome measures is the timing of applica-
tion. Follow-up periods for outcome measures are categorized as short term (less
than 6 weeks), intermediate term (6 weeks to 1 year), or long term (more than 1
year follow-up). S

In an RCT, the results basically underestimate the difference between the com-
parative groups because the analysis is conducted with a more conservative stand-
point for assessment (an intention-to-treat principle), and that will tend to dilute
the estimate of the true difference. The content of interventions often fluctuates
depending upon its nature, application timing, and patients’ adherence. When the
patients receive the strict treatment, they can expect more obvious efficacy than that
reported.

10.8.5.5 How to Choose Right Outcome Measures

As an example, there is a quick-reference book that summarizes and evaluates more
than 150 outcome measures for each joint of the extremities [39]. As Suk et al’s
handbook does not include the outcomes for spinal disorders, we have to have
proper outcome measures for those, including neck and back problems [40, 41]
(Table 4). '

The necessary information for selecting outcome measures is as follows:

1. Goal of measurement _

2. Nature of measurement: questionnaire, performance rating, physical
properties

3. Specific population for which the instrument was developed

4. Format of measurement: number of items, response options, minimum and
maximum score

5. Issues related to feasibility: time needed to perform the measurement, required
equipment, and training

For clinical researchers, outcome measurements are essential for the advancement
of their studies. To assess the overall quality of an outcome measure, three major
elements should be considered: content of construct, psychometric evaluation, and
clinical utility.

‘The conventional methods of studying the dimensional structure of measures are
principal component analysis and factor analysis; Cronbach’s o. is calculated to
determine the internal consistency of the dimensions. Outcome measures usually
consist of one or more domains that reflect the concept of supposed construct.
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TABLE 4 Widely Used or Highly Qualified Outcome Measures for Musculoskeletal Disorders

» Low back pain
Oswestry low back pain disability questionnaire [31]
Roland—Morris disability questionnaire (RDQ) {32, 33]
+ Rheumatoid arthritis
Health assessment questionnaire (HAQ) [34]
Arthritis impact measurement scale {AIMS) [35-37]
+ Osteoarthritis (hip and knee)}
Western Ontario McMaster University (WOMAC) [38]

(In this section of joint functions, the outcome measures that scored higher than 8 are shown)
» Joint functions [39]
Shoulder Disabilities of the arm, shoulder and hand (DASH)
Flexilevel scale of shoulder function (FLEX-SF)
Oxtord shoulder score
Shoulder instability questionnaire
Shoulder pain and disability index (SPADI)
Simple shoulder test {(SST)
Upper extremity function scale
Elbow Elbow functional assessment scale (EFA)
Liverpool elbow score
Upper extremity function scale
Wrist/hand Boston questionnaire (also known as Brigham and Women’s carpal tunnel
questionnaire)
Cochin rheumatoid hand disability scale
Patients rated wrist evaluation (PRWE)
Sequential occupational dexterity assessment (SODA)
Upper‘extremity function scale
Pelvis —_
Hip AAOS hip and knee score
Functional recovery score
Harris hip score
Oxford hip score
Western Ontario and McMaster Universities OA index (WOMAC)
Knee AACS hip and knee score
Activity rating scale
Fulkerson—Shea patsllofemoral joint evaluation score
Knee outcome survey activities of daily living scale
Knee injury and osteoarthritis outcome score (KOOS)
Kujala patellofemoral score (also know as the AKPS—anterior knee pain scale)
Oxford 12-item knee questionnaire
Western Ontario -and McMaster Universities OA index (WOMAC)
Ankle Foot health status questionnaire
Calcaneus —

It is very important to review, integrate, and consolidate the information with
measuring instruments for cross-cultural use [6].

10.8.5.6 Questionnaires

The clinica] utility of an outcome measure is divided into two parts: patient friendli-
ness (acceptability) and clinician friendliness (feasibility) [42].
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If we want a questionnaire to be user friendly, for both patient and cliniciap,
and to improve clinical utility, the questionnaire has to be refined repeatediy,
The content of the questionnaire must be limited to the minimum amount of infor
mation needed and be designed to be filled out easily. Even in the case of multiple
choice or fill-in-the-numeral forms, there are some problems involved in interpret-
ing the data.

Recently, the content of questionnaires that has only been determined by so-
called expert staff is no longer regarded as sufficient for assessing content validity,
We have to include the opinions of patients during the development process of the
questionnaires in order to check content validity and face validity (these are often
used interchangeably).

10.8.6 DATA ANALYSIS AND INTERPRETATION

10.8.6.1 Sample Size

‘The sample size of a trial is calculated based on the estimate of primary outcome
[43]. T would like to show an example of how to calculate a sample size from the
difference between the two means.

We have to recognize a way of denying null hypothesis, which is always associated
with false-positive and false-negative rates. The former (false positive) is known as
the type I error, that is, significance level o. The latter (false negative) is the type II
error B, and 1 - B is the power. The sample size is given here in the condition of two
groups’ comparison, and randomization in equal group numbers.

2
Sample size N = M
A

£

where Zo, Zp are standardized normal deviates for given o, B, and A is standardized
effect size.

20, = Zygp; o= 0.05 in two-sided, then Z;_op = Zogrs = 1.96

ZP=Z, g apower of 1 ~B =09, then Z, 5= Zog=1.645

A= pA - uBlo; (LA — uB) is difference between the two means, and ¢ is standard
deviation of the endpoint

If you set A less than 0.1, approximately 0.5, or more than 1, it means a small, mod-
erate, or large standardized effect, respectively.

Sample size is noted in the majority of articles on clinical trials. Sample size
depends on whether we want much more power to test the difference among the
groups or we want to estimate the precision of the confidence interval. If we have
an available working hypothesis, we can calculate the necessary sample size accord-
ing to other similar studies. The result of the calculations only indicates the number
required for the data analysis. Usually, we have to add a few more cases, expecting
that there will be some dropouts.
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10.8.6.2 Intention to Treat

Intention to treat (ITT) is a conceptual principle and is not defined as a specific
technical procedure. One widely used procedure is to review the data in detail when
the treatment and follow-up have been completed and all the patient information
has been collected, that is, at the time that all the data has been frozen. Once alloca-
tion has been done, it is the ITT principle to analyze as if the original allocation was
continued, even after the intervention itself was changed. The “last observation
carry-forward” method is able to cover the deficit data when the trial has been in
progress for some time (more than two check points),

However, even such principles cannot be maintained at analysis in the following
cases:

1. Criteria unfit for inclusion, even after allocation
2. Complete loss to follow-up

10.8.6.3 Multiple Comparisons

We must cut down the working hypotheses to one main one. In a usual trial compar-
ing two groups, a statistical test provides a figure of P value as the boundary line
for the verdict of hypothesis. If the calculated P value for the primary endpoint is
less than the predefined line (usually P < 0.05), we will deny the null hypothesis of
no difference between the groups. However, if we use more than one endpoint, there
are more than two comparisons arising (sometimes this situation becomes much
more complex with multiple comparisons). In such a situation, a false-positive rate
is no longer ax100% and increases according to the number of multiple
comparisons.

10.8.6.4 Post Hoc Analysis and Subgroup Analysis

It is the nature of things that the therapy-responder group has a better prognosis
and the nonresponder group has a worse result. That is a typical post hoc analysis.
Grouping allocation should be provided at the beginning and after disclosing the
result, retrograde grouping is not permitted.

At times, clinicians like to know whether certain types of patients show more
obvious benefits from interventions than others, knowing that a sample group of
interest is a mixture of various types of patients. This is the subgroup analysis, for
example, mild or severe cases, young or old patients. Some subgroups could easily
reveal positive effects by chance, even if the overall trial results are negative. A
common mistake is to mix the P value of more than 0.05 in all data-combined
analysis and less than 0.05 in one or more subgroup(s). This may lead to the false
conclusion that a certain subgroup has a favored result by chance, in spite of the
fact that the true result is negative. When you plan a subgroup analysis at the design
stage, advance adjustment in sample size should be considered.

10.8.6.5 Data Synthesis and Combined Result

If there are several numbers of articles available for review, systematic review, is
regarded as an “infrastructure” of the information system supporting EBM practice.
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