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In regards to treatment, the pathway of systematic review is very logical; so the
results provide the most accurate and authoritative guidelines for therapy. To avoid
potential problems in interventional studies (clinical trials), only RCTs should be
included, with complete follow-up information, blinded outcome assessment, and
analysis based on intention to treat. This is applicable to an epidemiological research
in observational studies, but it is still unable to'solve all the problems of biases,

Meta-analysis is defined as a statistical synthesis of the numerical results of some
trials (quantitative systematic review) that all examined the same question. It is a
type of research that attempts to reanalyze and combine the results already reported,
mainly as RCTs.

The assessment of methodological quality for meta-analysis has been recognized
to be very important because even the conduct of an RCT is no guarantee of unbj-
ased outcomes from such a study. Even meta-analysis and systematic reviews should
be scrutinized carefully and analyses based on small studies should especially be
treated with caution.

10.8.6.6 Side Effects

We have to pay sufficient attention to avoid adverse effects. In the case of surgery,
examples of adverse side effects are nerve injury, infection, bleeding, secondary
osteoarthritis, and even death. Some side effects occur even in conservative
therapy. ,

We cannot say that treatment side effects are out of the question, even if there
is no obvious difference in the frequency and degree of adverse effects between the
treatment group and the control group in a certain RCT. An RCT is not an appro-
priate design to assess side effects because an RCT basically suppresses the number
of patients to a minimum and the incidence of side effects is usually low. The role
of the trial steering committee and the data-monitoring committee should be estab-
lished and the range of their responsibilities defined. These committees have to take
necessary actions such as early stopping, considering the results of the interim
analysis, or the frequency and content of side effects. I realize that relatively small
size trials do not often have the side effects and other problems that would stop a
trial, but large multicentered trials have the latent possibility of such troubles.

10.8.6.7 Reporting Clinical Trials

After completing a clinical trial, an important step is to report the results, whether
positive, negative, or equivocal. Selective reporting, in which only positive studies
are published, often distorts a true situation; this practice is called “publication bias.”
When meta-analysis is performed as a clinical trial overview, it is definitely impor-
tant to include all relevant unpublished trials to gain overall results.

The International Committee of Medical Journal Editors, which consists of
several leading medical core journals, decided that clinical trials should be registered
in advance [44, 45]. If clinical trials are not registered in advance, journals might
refuse to publish a report of a trial. This is an important step in avoiding publication
bias and other inappropriate analyses.

Article writing is regarded as a form of communication or “dialog,” even in
the case of a scientific journal; that is the object of our communication. The writer
of an article must be aware of the target audience. Consolidated Standards of
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FIGURE 1 Example flowchart of trial according to CONSORT staternent.

Reporting Trials (CONSORT) is one of the examples of such a checklist or flow-
chart to be used, as well as the instructions for improving the quality of reporting
randomized controlled trials when a paper is to be submitted [46, 47] (Fig. 1). Also
suggested through discussions at a conference was a guideline for reporting system-
atic reviews or meta-analysis referred to as the Quality of Reporting of Meta-analy-
sis (QUOROM). The discussions resulted in the creation of the QUOROM
Statement, which consists of a checklist and flowchart [48].

10.8.7 RCT AND FUTURE DIRECTIONS

At the close of this section, I would like to talk about how to apply the results of
an RCT to daily practice, as well as mention the potential problems when reaching
the limit of a statistical outlook.
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10.8.7.1 Impact from RCT to Daily Practice

Medical practice is a life-long, continuous process of self-learning, and, as clinicians,
we are required to keep up-to-date on various medical developments. Evidence.-
based medicine is our way of integrating individual clinical expertise with the best
available evidence to assist us in making decisions about each patient’s care. Reported
results of RCT's make it possible to cover the majority of our activities systematically,
from daily practice for patient care to writing and reading scientific papers.

Evidence-based medicine is regarded as a new paradigm in medical practice,
equal to the Human Genome Project. However, there is still much confusion and
misunderstanding about the concept and content of EBM; it is often limited to
searching the literature and reading articles, and to serving cost cutters and sup-
pressing clinical freedom. The use of clinical guidelines or the managed care system
is seen as intimidating the discretion of doctors in clinical practice. EBM is also seen
as the fashionable trend of a group of medical academics armed with epidemiologi-
cal and statistical jargon, but there are more serious basic problems behind such a
statistical paradigm.

10.8.7.2 Internal Validity and External Validity

In clinical practice we are always surrounded by a condition called the “gray zone”
[49]. Of course, there are many factors involved in this obscurity. { would like to
focus closer attention on a statistical outlook of the world around us, that is, internal
validity and external validity.

These are concepts relating to the extrapolation of the relationship between
sample and source populations. In an experimental trial like an RCT, internal valid-
ity is high because the difference between the experimental group and the control
group 1s thoroughly controlled only for the target issue, and by chance. However,
external validity is low when the results from the sample with several specific prem-
ises are brought into a general finding in the mother population. On the contrary,
in an observational study, such as a cohort study, there are many confounding factors
involved and internal validity is low in surveyed samples. External validity in an
observational study is high because a real situation in a resource population reflects
just what it is (Fig. 2).

10.8.7.3 Quantitative Study and Qualitative Study

Clinical trials cover a wide range of medical fields and use very diverse methods.
The data used is basically divided into quantitative, such as laboratory data, and
qualitative, based on verbal information collected (mainly used in psychology or
nursing science at present). Behind the methods of investigation and analysis in
these quantitative and qualitative approaches, there is an obvious difference in
concepts [S0].

The general concept for study design consists of the following characteristics
(Table 5):

1. Aims of study
2. Methods of outcome measurements
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TABLE 5 Comparison Between Quantitative Research and Qualitative Research

Quantitative Research Qualitative Besearch

Study design ; Intervention Observation
Methods Survey, experiment Interview
Question setting - Enumeration Classification
Reasoning Deductive Inductive
Sampling method Statistical model Theoretical model
Closeness to the truth Internal validity Credibility

Applicability/generalizability
Consistency
Neutrality

External validity
Reliability
Objectivity

Concept transferability
Dependability
"Confirmability”

3. Selection of subjects
4. Analytic methods and provided results

In a conventional quantitative study, the main strategy is to make up a working
hypothesis and test it. An RCT is a typical example of this type of strategy and is
inseparable from biostatistics for data analysis. To generalize the results from
samples, such as the rejection of null hypothesis in the majority of confirmatory
studies, requires estimating and testing as a basic procedure, The advance of com-
puter technology makes possible the use of multivariate analysis and the ability to
search and verify potential factorial structure, even without a working hypothesis.
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This technique makes it easy to analyze latent factorial structure, which occurs i
some observational studies, from a calculated relationship of how the weight distyi-
bution among explanatory variables accounts for the tendency of objective vari.
ables. Therefore, this exploratory study makes it possible to investigate and verify
risk factors or to produce a model of a certain phenomenon. The distinction between
the term “quantitative” study and “qualitative” study will be more obscure once the
quantitative studies move toward an exploratory nature from a confirmatory one
for testing hypothesis.

On the contrary, a qualitative study does not always follow the deductive logic
of applying the result from a sample to the mother population. Researchers try to
categorize the verbal information received from subjects to establish a coding
system for the data and generalize a new concept in order to build a new theory or
model. It is good enough to select the subjects that fit the aim of a study as one
likes. It would be possible to produce an epochal qualitative study that could
produce a unique, clinically significant theory that would never have been yielded
by a confirmatory study using hypotheses testing. A qualitative study is able to make
progress in building up a new and significant theoretical system [51]. However, good
or bad, theory is totally dependent upon the capability of the researcher.

10.8.7.4 Further Suggestions

+
#

If a certain intervention shows obviously successful results for an otherwise lethal
condition, we do not require RCTs and do not wait for more studies to be con-
ducted. We can get the evidence from the basic sciences, properly designed follow-
up studies, or proper cross-sectional trials.

We need to be careful not to become so skeptical as to assume that if a study is
not an RCT it would have no value or use. We also need to recognize the limitations
of a statistical approach through RCTs. At each step, we continue our efforts to
track down the best evidence to answer our clinical questions and promote cost-
effective prevention and treatment for musculoskeletal disorders.
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% 2. JKOM (Japanese Knee Osteoarthritis Measure) DERBIEE
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# 3. WOMAC (Western Ontario and McMaster Universities Osteoarthritis Index) DERIIEE
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