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INTRODUCTION

Evidence-Based medicine (EBM) can be thought 
of as the careful, explicit and reasonable use of 
patient related evidence (e.g. preferences, special 
needs etc.) in order to facilitate doctors in the se-

lection of the most appropriate medical solution 
per case. It assumes the integration of individual 
clinical expertise with the best available exter-
nal clinical evidence from systematic research 
(Sackett, 2003).

Tons of scientific journals, articles, patient 
guidelines and other related information are 
produced every day from scientific bodies and 

ABSTRACT

Evidence-based medicine (EBM) refers to the careful examination of all the available evidence when 
making decisions about the care of the individual patient. It assumes that well known medical prac-
tices and solutions are combined with the patient’s preferences and necessities in order to provide the 
most appropriate solution per case. The abundance of medical information in the web, the expansion 
of Semantic Web and the evolution of search services allowed the easier retrieval of scientific articles. 
Although the available infrastructure exists and continuously improves in performance, EBM still remains 
a complicated and sensitive process of high importance and has a need for Quality Assurance (QA). The 
purpose of this chapter is twofold: first, to provide an introduction on the concepts of Evidence-based 
Medicine, and second, to stress the necessity for structured methodologies that will assure the quality 
of the EBM process and ameliorate the final recommendations therapy. Since evidences are the building 
blocks of EBM, we capitalize on their quality and provide a critical overview of the existing methodolo-
gies in Quality Assurance of evidences.
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research centers. The development of the Inter-
net and other related technologies made sharing, 
distribution, searching and retrieval of scientific 
information easier than ever.

Clinicians can use the scientific databases 
available on the Internet (PUBMED, Medline 
etc) or the general purpose search engines in 
order to retrieve information quickly and effec-
tively. Moreover, apart from these “pull services, 
modern tools (RSS, mailing lists etc) can “push” 
selected information to their subscribers. Also, the 
development of mobile technologies and wireless 
networks made the distribution of knowledge at the 
point of care easier than ever. A clinician can use 
a smart phone or a PDA to retrieve information at 
the point of care, or in other words “on the move”.

Although significant progress is made in the 
area of the distribution, retrieval and searching of 
information, less is done in the area of its quality 
assurance. Consequently, the increase in informa-
tion quantity had not an analogous impact in the 
quality of medical decisions. As a result the clini-
cian is “left alone” to perform a time consuming, 
costly and error-prone process: the filtering and 
evaluation of the available information.

Truly, not the entire flood of provided knowl-
edge is valid or useful for patient care. The study of 
Lundberg (Lundberg, 1992) on 100.000 scientific 
journals revealed that only 150 of those publica-
tions reported the 90% of all major scientific 
advances and less than 1,000 journals attained 
the 80% of the citations noted by Science Citation 
Index. The need to identify relevant information 
and to critically evaluate the scientific methodol-
ogy and conclusions of the available information 
is obvious.

The purpose of this chapter is bifold. Initially, 
a short introduction in the concepts of evidence 
based medicine is given. This short introduction 
will provide the necessary definitions of EBM in 
order to avoid common misunderstandings and 
incorrect interpretations of the concept. Moreover, 
the importance of EBM for everyday clinical 
practice will be stressed.

In the following section we emphasize on the 
need for structured methodologies for the quality 
assurance and strength of recommendations. We 
focus on the problems that arise in the absence 
of a methodology, which assures the quality and 
relevance of provided information. Finally, we 
provide a critical review of existing methodologies 
in this field. The purpose of this presentation is 
to examine the proposed solutions for the quality 
assurance of the provided evidence as well as the 
provision of some suggestions.

BACKGROUND

evidence-Based medicine (eBm)

Clinicians in their everyday medical practice 
confront an overwhelming number of patients. 
In each medical session made, several questions 
arise concerning the proper prognosis, diagnosis 
and treatment. Moreover the differences between 
each individual patient case require the questions 
to be specialized according to the patient’s medical 
condition, history and personal preferences. Truly, 
the selection of the “proper” treatment for each 
patient depends not only on scientific evidence 
but also from personal factors such as quality, 
personal beliefs and preferences of the patient.

Unfortunately, usually the decisions made 
by the clinicians are not supported by the suit-
able knowledge. The heavy workload and the 
absence of appropriate decision making tools 
hinder the clinicians from the careful processing 
of the available information and the selection of 
the most appropriate solution per incident. The 
lack of trustworthy and up to date information, 
make things even worse. As a result, the clini-
cian is frequently left alone and her decisions 
are not adequately supported. Obviously, it is not 
practical for individual clinicians and patients to 
make these judgments unaided. In this context, 
Evidence Based Medicine (EBM) can be of great 
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help for the clinicians, providing the best possible 
evidence at the point of clinical care.

EBM employs scientific and engineering tools 
and techniques in order to collect medical evi-
dence process them and apply results in medical 
practice. These tools comprise meta-analysis of 
medical literature, risk-benefit analysis, random-
ized controlled trials (RCTs) etc. EBM assesses 
the quality of evidence and evaluates the risks 
and benefits of various treatments. The Centre 
for Evidence Based Medicine defines EBM as 
the “conscientious, explicit and judicious use of 
current best evidence in making decisions about 
the care of individual patients” (Sackett, 2003). In 
other words evidence-based medicine integrates 
individual clinical expertise with the best avail-
able external clinical evidence from systematic 
research.

The algorithm for the practice of evidence-
based medicine can be summarized in the fol-
lowing steps:

• Define of the problem: The first and most 
important step of the whole process. A 
misjudgment in the identification of the 
problem can disorient the clinician, lead 
to irrelevant questioning and consequent-
ly to wrong conclusions and actions. On 
the other side, the proper definition of the 
problem area can narrow the search space 
of the relevant literature and facilitate the 
clinician.

• Select the appropriate clinical questions: 
As previously, the accuracy of the clinical 
questions is crucial. An irrelevant or badly 
formed question will result to an unrelated 
or meaningless answer and a useless fact.

• Track and appraise the best evidences: 
Clinicians must search and utilize the most 
relevant available resources that answer 
the clinical questions, bearing in mind to 
gather both qualitative and quantitative ev-
idences, which properly answer the ques-

tions. The quality of the selected informa-
tion must be assessed, taking into account 
the validity of study results and their rel-
evance to the questions.

• Estimate the clinical importance of the 
evidence and the clinical applicability 
of any recommendation or conclusion: 
In this step information is evaluated ac-
cording to its relevance and applicability 
to the patient’s problem. All evidences that 
are not applicable in a real clinical envi-
ronment must be considered as a second-
ary source of information. Clinicians must 
compare the characteristics of their patient 
to those of the patients in the clinical study 
and verify that the study covered all impor-
tant aspects of the patient’s problem.

• Integrate the evidence, the clinical ex-
pertise and the patient preferences and 
apply results to the clinical practice: In 
cooperation with the patient, the clinician 
discusses the gathered evidence and sug-
gested treatments.

• Summarize and cache records for future 
reference: An optional but highly recom-
mended step in the process that maintains a 
“memory” for the system and builds useful 
knowledge base for the future.

Evidence based medicine is connected with 
some common misinterpretations, which should 
be carefully examined and avoided. A common 
misconception is that evidence-based medicine 
does not take into account clinical experience. 
This belief is wrong since signs and symptoms 
form the basis for the questions asked and guide 
the literature search. Moreover, evidence based 
medicine tries to support and back-up the clinician 
in her decision making process. Another wrong 
belief is that basic investigation and path physiol-
ogy is not important for EBM. In contrast to this 
belief, the process of clinical problem solving fol-
lowed by EBM has as a basic prerequisite a good 



89

Quality Assurance in Evidence-Based Medicine

understanding of pathophysiology. Finally, the 
faulty perception that Evidence-based medicine 
ignores standard aspects of clinical training such 
as the physical examination is contradicted from 
the fact that Evidence-based practice considers the 
physical conditions of the patient while evaluating 
the evidence and also before applying treatment 
to the patient.

In conclusion, it is important to stress the factors 
that influence the adoption and implementation of 
the EBM (Freeman & Sweeney, 2001):

• Clinician’s experiences and personal be-
liefs: The way the evidence is adopted and 
implemented is influenced by the doctor’s 
experiences as well as her formed personal 
beliefs.

• Clinician-Patient relationship: The way 
the evidence is implemented is largely af-
fected by the developed doctor-patient 
relationship, as well as by the specialized 
characteristics and beliefs of the patient.

• Level of care provision: The attitude to-
wards evidence based medicine is different 
between clinicians of primary and second-
ary care.

• Emotional-Psychological Factors: EBM 
is not a “pure” intellectual process from 
which knowledge from studies and medi-
cal journals is transferred to the clinical 
practice. It involves also and an emotional 
part for both doctors and patients. Doctor’s 
sometimes feel anxiety for the appliance of 
the new evidence or on the contrary may be 
neglecting it if the patient seems unwilling 
to follow new kinds of treatments. On the 
other hand, patients sometimes “jump” to 
new evidence and feel anxious to use them.

• Developed Habits: In some occasions, 
both patients and doctors are unwilling to 
follow new treatments and medications.

quality Assurance of 
medical evidence

As already stated, the most important factor in 
the practice of EBM is to assure the quality of 
the evidence employed for supporting the medi-
cal decisions. In this context, it is crucial for the 
clinicians to follow a structured methodology 
and with the use of scientific tools to be able to 
evaluate the quality of evidence. In other words, 
it is necessary to reach the highest level of ob-
jectiveness during the evaluation of the validity, 
suitability, appropriateness, of the evidence used.

Before examining the methods for Quality 
Assurance of EBM, it is necessary to present the 
most widely employed techniques in EBM. These 
techniques originate from science, engineering 
and statistics and their results are the evidence 
for the Evidence based Medicine.

Randomized controlled trials (RCTs) are 
scientific experiments that evaluate the effective-
ness of healthcare services and technologies over 
a population sample. The process assumes that a 
different solution is selected randomly from the 
set of available solutions and is applied to each 
test subject, thus eliminating causality and bias. 
RCTs can be open, blind or double-blind, depend-
ing on what degree the patient and the doctor 
are aware of the treatment. In an open trial the 
patient knows the full details of the treatment and 
a placebo effect is possible. Similarly in a blind 
process, it is possible that the treatment aware 
clinician can give hints to the patient about im-
portant treatment-related details, thus influencing 
the objectiveness of the study. On the contrary, in 
a double-blind trial the clinician is not informed 
on the treatment selected per case and as a result 
she is unable to affect the patient. In all cases, 
the administrator of the experiment is aware of 
all treatment allocations to patient-doctor pairs 
and thus is responsible to integrate the clinical 
results. The advantage of randomized controlled 
trials is that patients are not examined in isola-
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tion but rather in groups (control groups). In this 
way, it is possible to compare results of different 
treatment methods, to evaluate them in reference 
to the group characteristics and to get valuable 
knowledge. The knowledge drawn from RCTs 
comprises clues on the effectiveness of the treat-
ment, its side effects, the parameters that affect 
the treatment performance and is valuable for the 
decision making problem of treatment selection.

The randomness of assignments and the con-
tinuous monitoring of the trial results are necessary 
in order to avoid skewing of the results over the 
population groups. More specifically, a random-
ization procedure will generate a random and 
unpredictable sequence of allocations to patient 
groups at equal probabilities and the allocation 
concealment will guarantee that the group assign-
ment of patients will not be revealed to the study 
investigators prior to definitively allocating them 
to their respective groups.

In risk-benefit analysis the risk of a decision 
and its expected benefits are put in the balance. In 
the sensitive case of patient care, the investigator 
must assure that the amount of benefit clearly 
outweighs the amount of risk. Those studies that 
have a clearly favorable risk-benefit ratio and 
guarantee not to harm the patient, may be con-
sidered ethical.

Meta-analysis is performed on the results of 
several studies that address a set of related research 
hypotheses. The results of the different studies are 
first aligned and then combined thus creating a 
fictional research output on a larger sample. The 
aggregated results have extended coverage and 
control and offer more powerful estimates of 
the true effect size than those derived in a single 
study under a given single set of assumptions 
and conditions. The meta-analysis on a group of 
studies can allow more accurate data analysis.

Clinical trials evaluate the safety and efficacy 
of new drugs, remedies or medical devices. They 
refer to products that have been already tested for 
quality and non-clinical safety. They comprise 
small scale pilot studies in the first step followed 

by larger scale studies when the initial results are 
positive in terms of safety and efficacy. They can 
vary in size from a single center in one country 
to multicenter trials in multiple countries. The 
medical products in a clinical trial are evaluated 
either individually or in comparison to existing 
products and the currently prescribed treatment.

Case-control studies originate from epidemi-
ology and aim in locating the factors that affect a 
medical condition. They are performed on a set 
of subjects with similar properties and compare 
the positive (i.e. cases) and negative subjects (i.e. 
controls) in order to identify the minor differences 
that may affect their difference in condition. Case 
control studies examine the history of subjects and 
in order to locate past exposure to suspect factors 
that reasons their current condition. Although, 
they are easily applicable and require limited 
resources, they lack of large scale design and 
randomness. As a consequence, their conclusions 
are useful but cannot be widely applied in all medi-
cal cases. However, they can be employed in a 
preprocessing step for quickly and inexpensively 
identifying risk factors, and can be followed by 
a more profound analysis with more “credible” 
and comprehensive studies (e.g. randomized con-
trolled studies). Moreover, they can be repeated 
over different population samples and fed as an 
input to a meta-analysis process.

Cohort or panel studies are widely employed 
in social sciences. They examine groups of people 
who are linked in some way, have experienced 
the same significant life event or share a common 
characteristic within a defined period in the past 
(e.g. birth, disease, leave school, lose their job, 
exposure to a drug, etc.) and compare their current 
behavior in a subject of interest (e.g. smoking). 
The analysis of cohort related information can tell 
us what circumstances in early life are associated 
with the population’s characteristics in later life 
and allow us to find what encourages the develop-
ment in particular directions and what can impede 
it. Similarly in medicine, a cohort study attempts to 
uncover the suspected association between cause 
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and disease; the negation of a hypothesis is refuted 
thus strengthening the confidence in the initial 
hypothesis. For this reason, the cohort should be 
identified and monitored a long time before and 
at least a short period after the appearance of the 
disease under investigation. The frequency of 
disease incidents, their severity, the geographical 
and temporal dispersion are some of the facts that 
should be evaluated in the results of a cohort study. 
Conducting a cohort study has a significant cost 
in time, people and money and thus it is a tech-
nique that should be utilized sparingly. Moreover, 
cohort studies are sensitive to erosion and are 
take a lot of time in order to generate useful data. 
Nevertheless, long-term cohort studies produce 
results of high quality, substantially superior to 
those of other techniques and are considered the 
“gold standard” in observational epidemiology. 
Less expensive research techniques can be em-
ployed to prepare the ground for a cohort study 
and further experimental trials can be utilized to 
maintain validity of the conclusions.

Cross-sectional studies refer to the concur-
rent observation of population subsets that expose 
significant differences in independent variables, 
such as IQ and memory. The subjects belong to 
different age groups and are examined at a single 
point in time. Cross-sectional research takes a 
‘slice’ of its target group and bases its overall find-
ing on the views or behaviours of those targeted, 
assuming them to be typical of the whole group.

Apart from the aforementioned techniques, 
evidence can be based on expert opinions (con-
sensus practice guideline), or on literature review 
and do not include a systematic search.

In order to maximize the profit from combin-
ing evidence from medical research in the process 
of medical decision, Evidence based Medicine 
requests that the quality of resulting evidence is 
assessed. For the evaluation of evidence, several 
characteristics are examined:

• Disease and Patient-Oriented Outcomes: 
Outcomes that reflect the patient health 

status (e.g. blood sugar, blood pressure 
etc) and relate to the quality of life of the 
patients (i.e. the help them live longer an/
or better lives) are of higher interest.

• Research Evidence: Evidence that is pro-
vided from original research is valuable 
but should be considered with care.

• Level of Evidence: It is tightly connected 
to the validity and structure of the study 
that produced the evidence. It is used for 
the results of individual studies but applies 
well on evidence that stem from multiple 
studies.

• Strength of a recommendation: Indicates 
the extent to which the conformance to this 
recommendation will do more good than 
harm. The strength (or grade) of a recom-
mendation is based on a body of evidence 
(usually more than one study). Thus, in 
order to determine the strength of recom-
mendation we take into account: the study 
that produced the evidence, the type of out-
comes measured, the consistency and co-
herence of the evidence and the expected 
benefits, harms and costs.

SySTemS fOR qUAlITy 
ASSURANCe Of evIDeNCe

The efficiency of Evidence-based Medicine is 
strongly connected to the appropriateness and 
quality of medical evidence. The multitude of 
research techniques and the abundance of evidence 
make it impossible for a doctor to become aware of 
all the related evidence and moreover to evaluate 
each one of them. As a result several efforts have 
been made in order to standardize and automate 
the quality assurance process for medical evidence 
and several systems have been developed in order 
to justify the quality of evidence.

One of the first efforts was made in 1979 by 
the Canadian Task Force on Periodic Health Ex-
amination (1979) and resulted to a classification 
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of the evidence produced by the different research 
methods. More specifically, evidence supported 
by Randomized Controlled Trials (RCTs) was 
classified as Level I (good), evidence supported 
by cohort and case control studies was classified 
as Level II (fair), and finally, evidence provided by 
expert’s opinion was classified as Level III (poor). 
Consequently, the strength of recommendation 
was directly associated with the level of evidence 
that supported it. For example, a recommendation 
that was supported by Level I evidence was clas-
sified as a “strong” recommendation. The main 
advantage of this early system was its simplicity, 
which made it easy to understand and apply. On 
the other hand, there were many drawbacks, such 
as that it was based on many implicit judgments 
about the quality of randomized controlled trials.

Several systems, which have been developed 
since then attempted to provide alternative clas-
sifications and rate the evidence strength. The 
most important approaches are presented in the 
following.

U.S. Preventive Services Task 
force (USPSTf) System

The U.S. Preventive Services Task Force (USP-
STF) was established in 1984 aiming to provide a 
systematic review of medical evidence. Based on 
the Canadian Task Force System they presented 
their own grading system for the quality evidence 
and the strength of recommendation. As far as 
it concerns the quality of evidence they rated 
separately the individual study and the body of 
evidence and the service as a whole.

The classification of individual studies con-
tained three main levels and several sublevels. 
More specifically:

• Level I referred to studies that contained 
at least one properly designed randomized 
controlled trial

• Level II comprised well-designed stud-
ies from one or more research groups. 

Controlled trials without randomization 
were at the top of this level; cohort or case-
control analytic studies followed; multiple 
time series with or without intervention 
and exceptional results in uncontrolled tri-
als concluded this level.

• Level III comprised the opinions of expert 
committees, the statements of respected 
authorities which were based on clinical 
experience and descriptive studies.

For the assessment of the body of evidence 
three criteria have been proposed, which refer 
to: the internal validity, the external validity, and 
coherence (i.e. consistency among studies and 
with other supporting evidence).

Finally, a three-point scale has been employed 
for rating the overall quality of the evidence. The 
levels were:

• Good: For consistent results from stud-
ies of high quality. Such evidence dem-
onstrates high applicability, direct and 
clinically important positive effects on the 
population.

• Fair: For evidence that demonstrates 
clinically important positive effects, but is 
limited by the number, quality or consis-
tency of the individual studies. Such evi-
dence can be easily generalized to routine 
practice.

• Poor: For those results that do not demon-
strate positive effects on health outcomes. 
Such evidence is based on a limited num-
ber of poorly designed studies, which lack 
of important health outcomes.

At last, the quality of a medical service based 
on evidence is depicted to the strength of the pro-
duced recommendation. For this reason, a 5-level 
rating scale has been suggested:

• “A” was accredited to services, which are 
based on good evidence and will potential-
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ly improve health outcomes. The output of 
these services must be provided to eligible 
patients since their benefits substantially 
prevail over harms.

• “B” was used for services that evidently 
improve health outcomes. Their benefits 
outweigh harms and thus it is advisable to 
be provided to eligible patients.

• “C” refers to those services that can im-
prove some health outcomes, but whose 
balance of benefits and harms is too close 
and thus cannot be a general recommenda-
tion. The decision is left to each individual 
patient and should take her preferences in 
account.

• “D” applies to services that are not recom-
mended for use in asymptomatic patients. 
Usually, evidence shows that these servic-
es are ineffective and their harms outweigh 
the benefits.

• “I” applies to the services for which we 
have insufficient evidence and we are un-
able to recommend for or against their use.

The main strength of the system presented by 
USPSTF is that it provides a clear and direct link-
age between quality of evidence and strength of 
recommendation. Moreover, it is more complete 
than the classification of the Canadian Task Force 
on Periodic Health Examination, since it takes into 
account other elements of evidence apart from the 
study design and it weighs benefits and harms. 
However, it has several limitations, since it is not 
adaptable to prognostic/diagnostic questions and 
it cannot provide recommendations in the absence 
of good evidence. Finally, the assessments do not 
always adjust for the individual patient values.

Oxford Centre for evidence-Based 
medicine (OCeBm) System

The Oxford Centre for Evidence-based Medicine 
(OCEBM) developed another set of Levels of 

Evidence and Grades of Recommendation, which 
was based on the grading system provided by 
the Canadian Task Force on the Periodic Health 
Examination (Ball, Sackett, Phillips, Straus & 
Haynes, 1998). OCEBM defines four main axes 
namely “therapy/aetiology”, “prognosis”, “diag-
nosis” and “economic analysis”, which correspond 
to the broad type of clinical question. Each axe is 
divided into 5 broad levels of evidence ranging 
from 1 (least potential bias) to 5 (most potential 
bias), which mainly take into account the quality 
of design of each specific study. Additional factors 
estimate the outcome assessment (“minus” in case 
of imprecise result) and clinical sensibility (e.g. 
“appropriate spectrum” of patients).

Based on the level of evidence, OCEBM 
defines grades of recommendation strength (or 
grade of recommendation), which intrinsically is a 
mapping of levels of evidence to grades as follows:

• Grade A corresponds to Evidence Level 
1 and comprises studies supported by ran-
domized controlled trials, cohort studies, 
clinical decision rules validated in differ-
ent populations etc.

• Grade B corresponds to Evidence Levels 
2 and 3 and comprises studies such as con-
sistent retrospective cohort, exploratory 
cohort, ecological studies etc.

• Grade C is for case-series studies and 
maps to evidence Level 3.

• Grade D comprises evidence based on ex-
perts’ opinion, physiology, bench research 
or first principles etc.

The main advantages of the OCEBM system 
are the detailed classification of studies accord-
ing to the level of evidence and the horizontal 
partitioning in the four axes that relate to di-
agnosis, aetiology, prognosis and economic 
analysis. However, the high level of detail may 
seem difficult for inexperienced users to follow. 
The main disadvantage of the system is the way 
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the translation of levels of evidence to grades of 
recommendations is made. Thus, no assessment is 
given of the clinical importance of the outcomes. 
Moreover, no balancing of benefits and harms is 
given. Finally, no assessment of the applicability 
of the studies is given.

American College of Chest 
Physicians (ACCP) System

The Consensus Conferences on Antithrombotic 
Therapy of the American College of Chest Physi-
cians (ACCP) has developed guidelines to help 
clinicians make antithrombotic treatment deci-
sions in average patients (Guyatt et al., 2001).

The Levels (quality of evidence) in the ACCP 
system are categorized as follows:

• Grade A: Randomized controlled trials 
(RCTs) with consistent results.

• Grade B: Randomized trials with incon-
sistent results, or with major methodologi-
cal weaknesses

• Grade C: observational studies and gen-
eralization from randomized trials in one 
group of patients to a different group

In the ACCP system, the strength of recom-
mendations is directly connected to the level of 
evidence.). The uncertainty associated with this 
trade-off will determine the strength of recom-
mendations. The strength of the recommendation 
is denoted first using Grade 1 for strong and Grade 
2 for weak recommendations. In this context, if 
experts believe that benefits outweigh risks then 
they will make a Grade 1 (strong) recommenda-
tion. On the opposite, if they are less sure they 
will make a Grade 2 recommendation. The grade 
is followed by the letter which denotes the quality 
of the evidence level (A, B and C), thus creating 
the following possible categories: 1A, 1B, 1C, 
2A, 2B, and 2C.

The main advantage of the ACCP system is its 
simplicity. By simply checking the numeric grade 
the clinician can easily see if it is either a strong 
or weak recommendation. On the other hand, 
evaluating disease prognosis is not practicable with 
this approach. Moreover, this approach has been 
used little outside the antithrombotic therapy area.

Scottish Intercollegiate Guidelines 
Network (SIGN) System

The Scottish Intercollegiate Guidelines Network 
(SIGN) established in 1993 to develop evidence-
based clinical guidelines for the National Health 
Service in Scotland (Harbour & Miller, 2001). 
The guidelines produced cover a wide range of 
healthcare professionals and clinical areas.

The quality of evidence is assessed using levels 
of evidence categorized from 1++ (least likely to 
be biased) to 4 (most likely to be biased). Studies 
are evaluated using critical appraisal checklists. 
These checklists have been originally designed in 
the Method for Evaluating Research and Guide-
lines evidence (MERGE) and are completed by 
clinicians of different background and degrees of 
expertise. Based on the qualitative assessment of 
answers to this checklist, we are able to define 
the evidence’s quality level. Different questions 
are used to appraise the different types of study.

The strength of recommendations is graded 
using a scale from A to D. The grade of recom-
mendation is drawn from the level of evidence 
and clinical judgement. The later includes the 
size and consistency of the body of evidence, its 
applicability, clinical impact and generalisability.

The main advantages of the SIGN system are 
its simplicity, and its potential to discriminate 
between study design requirements for different 
clinical questions. On the other hand, there are 
disadvantages too. The grades of recommendation 
have and unstructured formation. The “considered 
judgement” has many areas to be considered. 
Assimilation of the other factors is not well de-
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scribed. Finally, there is no way of assessing or 
challenging these considerations.

Australian National Health 
and medical Research Council 
(ANHmRC) System

The Australian National Health and Medical Re-
search Council (ANHMRC) provides a framework 
for evaluating the strength of evidence across 
several dimensions (National Health and Medical 
Research Council, 2000), which relate to the type, 
size and randomness of the study.

First, the level of evidence depicts the quality 
of the study design and the scale is as follows:

• Level I: Contains evidence obtained from a 
systematic combined review of all relevant 
randomized controlled trials

• Level II: Is limited into evidence obtained 
from at least one properly-designed ran-
domized controlled trial

• Level III: Has three sublevels compris-
ing evidence obtained from well-designed 
pseudorandomised controlled trials, com-
parative studies with concurrent controls 
and allocation not randomized and com-
parative studies with historical control 
respectively.

• Level IV: Contains evidence obtained from 
case series.

Second, the quality of the evidence is assessed 
using methods that measure the bias of the study 
and its effects on the results. For each study type, 
standard quality assessment methods have been 
developed.

Third, the statistical precision of the evidence 
is assessed. In this context, the magnitude of the 
P-value and the precision of the estimate of the 
treatment effect are important. Similarly, the size 
of the treatment effect (i.e. the distance from 
the null value) is assessed as an indicator of the 
evidence usability.

Last but not least, the system evaluates the 
relevance of evidence as a measure of appropri-
ateness of the outcomes to the specific case. The 
importance for the patient, the duration of effects 
and the applicability of the study findings to dif-
ferent settings and patient groups are examined.

Each recommendation is accompanied with 
a checklist that summarises the data and classi-
fies it according to the dimensions of evidence 
strength (level of evidence, quality of evidence, 
statistical precision,. relevance and size of treat-
ment). The checklist summarizes the results from 
the synthesis of the available evidence. Opposite 
to other systems, there is no single strength of 
recommendation climax.

The main advantage of the ANHMRC system 
is the multidimensional evaluation of the strength 
of evidence. In this manner, it allows clinicians to 
focus on the dimensions that are more important 
to them and to combine more than one dimen-
sion by applying weights to each one of them, 
according to their interest. On the other hand, the 
absence of a single classification system for the 
strength of recommendations is one of the major 
drawbacks of the system. Moreover the system 
does not evaluate fully the applicability of the 
results to individual patients, but covers them in 
a separate guide. Finally benefits, harms and costs 
are not integrated in the process.

U.S. Task force on Community 
Preventive Services (USTfCPS)

The Guide to Community Preventive Services 
(Community Guide) is being developed by the 
non-federal Task Force on Community Preven-
tive Services (Task Force) and is supported by the 
U.S. Center for Disease Control and Prevention 
(CDC) and others (Truman et al., 2000).

USTFCPS provides systematic reviews and 
evidence-based recommendations that can be 
applied on population-level and not on single 
patients. Consequently, the evaluation of pop-
ulation-based interventions differs from that of 
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individually-oriented clinical care interventions, 
which was the subject of all the aforementioned 
systems. The systematic reviews are conducted 
by various teams of researchers. The effectiveness 
and quality of each individual study is assessed, 
the results are extracted and analyzed. To give 
an example, randomized controlled trial (RCT) 
is less critical in population-based research than 
it is in a clinical research. More specifically, it is 
not always ethical or feasible, may have limited 
internal validity, or may have serious threats to 
external validity.

The body of evidence is characterized as 
strong, sufficient or insufficient using as criteria 
the strength of their design and execution, the 
number of available studies and the size and 
consistency of reported results. The suitability 
of study design is based on characteristics that 
protect against potential threats to validity. Fi-
nally, the quality of the study is affected by the 
execution details, such as: the population of the 
study and the descriptions of intervention, the 
population sampling, the exposure and outcome 
measurement, the data analysis method employed, 
the interpretation of results (including follow-up, 
bias, and confounding), etc.

The result of this analysis is to characterize a 
study for having good, fair, or limited quality of 
execution. Decision is based on the number of 
limitations noted, with values close to 0 for good 
execution and 5 for limited execution performance. 
The latter studies are not used to support recom-
mendations. Sufficient or strong evidence can be 
based either on a small number of studies with 
better execution and more suitable design or a 
larger number of studies with less suitable design 
or weaker execution.

Consistency of results is defined as being gener-
ally consistent in direction and size based on the 
opinion of the Task Force. Effect sizes are defined 
to be large, intermediate or small based on the 
opinion of the Task Force. In general, larger effect 
sizes (e.g., absolute or relative risks) are considered 
to represent stronger evidence of effectiveness than 

smaller effects. Expert opinion can be applied by 
the Task Force when other evidence is not avail-
able. The strength of evidence is related directly 
to the strength of recommendations.

One of the main advantages of the Community 
Guide is that it allows the participation of people 
from different backgrounds and perspectives and 
thus helps minimizing institutional and individual 
bias. Moreover, it supports the decision making 
process with different kinds of evidence (e.g. ef-
fectiveness, economic evaluations, etc.) and takes 
into account many factors (e.g., study design, 
study execution, numbers of studies, etc.) when 
assessing the process effectiveness. Its main dis-
advantage is the high complexity. Furthermore, it 
is demanding in time, resources and expertise and 
strongly dependent on the Task Force opinions.

Grade Working Group System

The Grade Working Group takes in account 
more dimensions than just the quality of medi-
cal evidence. It performs data extrapolation, thus 
allowing research outcomes to be employed in 
situations that significantly differ from that of the 
original study. Thus, the quality of evidence used 
to support a clinical decision is a combination of 
the quality of research data and the clinical ‘di-
rectness’ of the data (Atkins, Best & Briss, 2004).

Although these systems have several differ-
ences their aim remains practical the same: Guide 
clinicians and users in the selection of the most 
valid and trustworthy evidence.

CRITICISm Of meTHODOlOGIeS

It is obvious that the lack of a concrete method-
ology for evidence quality assurance has several 
drawbacks and creates many problems. Firstly, 
there is no “common ground” for the evaluation 
of evidence quality, resulting in controversial 
opinions and complicating the decision process for 
the clinician. Secondly, without the justification 
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and documentation provided by these methodolo-
gies the usage of the evidence and its results may 
be wrong. Any scientific results apply to several 
conditions and populations which must be taken 
into account before its application. Also, the 
compliance with such structured methodologies 
provides a common ground-common language for 
the way in which evidence should be evaluated 
enabling knowledge transfer between the clinician 
and healthcare organizations.

The factors that can lower our confidence 
about the quality of evidence (Guyatt et al., 2008) 
comprise of:

• The limitations of the study such as lack of 
blinding, no report of outcomes etc.

• The incapability to justify the causes of 
variability.

• The indirect comparison of population 
samples, methodologies, therapies etc.

• The small size of the sample and the wide 
confidence intervals.

On the contrary, several factors can 
increase our confidence about the 
quality of evidence:

• The magnitude of the effect and the ab-
sence of bias. Observational studies for ex-
ample give low-quality evidence due to the 
large number of unknown parameters that 
could not be measured. However, they are 
based on larger population sample and are 
more resistant to bias. Thus, the evidence 
is stronger.

• If all plausible confounding would de-
crease the magnitude of effect, this in-
creases the quality of the evidence, since 
we can be more confident that an effect is 
at least as large as the estimate and may be 
even larger.

Methodologies and tools used in EBM usu-
ally use statistical inference methods in order to 
generalize the study outcomes and make them 

applicable to a particular population/sample. The 
factors related with each individual patient are 
numerous and consequently the complexity and 
uncertainty in the projection of results is a great 
obstacle that should be handled with skepticism 
(Atkins, 2008). In many cases the knowledge 
retrieved from clinical research cannot answer the 
primary question of what is best for the particular 
case of the patient at hand. Although EBM is not 
meant to replace clinical practice and examination 
it can ideally act as a complement.

In a similar manner, the projection of studies 
results to different populations or time periods 
should remain in question. Also, the variations of 
the quality of studies complicate the generaliza-
tion of results. Moreover, in some medical cases 
(such as surgeries) the randomized controlled trials 
can be considered as unethical. Also, historically, 
certain groups are been under-researched. This 
lack of available research affects the quality of 
evidence and does not allow the generalization 
of results (Rogers, 2004).

Randomized controlled trials are useful for 
examining therapies effectiveness for controlled 
medical conditions (”normal situations”), but for 
complex patient situations the effect of each treat-
ment is difficult to be evaluated. As a result, some 
studies conclude in results of small significance. 
Moreover, RCTs give evidence of high quality but 
are rather expensive. Since research is strongly 
depended on the available funds, several areas 
of research receive less interest than others. For 
example pharmaceutical companies, traditionally 
fund studies that investigate the efficiency and 
safety of drugs, but this is not common for the 
majority of studies. Another obstacle is that not 
all studies are published and consequently are not 
accessible to everyone. This results in leaving 
important parts of the available evidence out of 
the literature, and makes them useless for EBM 
(Friedman & Richter, 2004). Finally, the results 
reported in a clinical trial or study may be higher 
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compared to those of the real clinical practice due 
to closer patient monitoring during trials.

CONClUSION

The chapter provides an introduction to the main 
concepts of Evidence Based Medicine giving 
emphasis on the evaluation of the quality of 
evidence. The main aim of EBM is to provide a 
different paradigm in the everyday clinical prac-
tice, which defines documentation of medical 
decisions, justification and comparative analysis 
of evidence and leads to less error-prone and more 
qualitative medical treatment. Due to the high 
variability of the human factor, attention should 
be taken for the proper evaluation of the provided 
evidence. In this context, we have presented the 
main methodologies from literature that attempt 
to standardize the ways the evidence is evaluated. 
The details, advantages and disadvantages of each 
methodology have been detailed thus providing 
the ground for the compliance and homogenization 
of these systems in the future. Our next step is to 
examine the available semantic technologies such 
as ontologies and other knowledge representation 
models, which can be employed for proper defin-
ing the quality assessment systems and systemati-
cally incorporate them into the evidence based 
medicine paradigm.
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