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    1.1   Introduction: Evidence-Based Decision-Making 
in Health Care 

    1.1.1   The Primary Cause of Things 

 In an early publication over a decade ago  [  1  ] , we proposed that it was necessary to 
approach the then novel and emerging fi eld of evidence-based dentistry from a tele-
ological perspective. To state it in brief, the Aristotelian concept of teleology pro-
poses that we must look for the primary causes of things, acts, or events, and    that 
when such things, acts, or events are initiated and sustained toward a clear and 
defi nable end, then they are “teleological.” In simpler terms, a process or action is 
teleological when it is driven and conducted for the sake of an end that can be out-
lined; that is to say, a teleological process is one that displays a articulated fi nality, 
that has a cogent fi nal cause, a “telos” (Greek for fi nal cause,  t  e  l  o  s ). 

 Aristotle (384 BC–322 BC) identifi ed and discussed two types of fi nal causes. 
He proposed that:

     A process endowed of an “external” fi nal cause was one driven for the sake of, • 
and dependent upon, a primary reason external to itself, such as for example a 
parent acting for ensuring the well-being of the child.  
  By contrast, a process is said to have intrinsic telos (intrinsic cause of fi nality) • 
when it operates for itself, and not for the sake of something external to itself. 
One could cite the example of the crook taking advantage of the rich widow for 
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the simple outcome of enriching himself by tricking her into bestowing upon him 
expensive gifts.      

 Contemporary philosophy of science errs in dismissing the fundamental tenets of 
teleology, since it is evident that its principles could signifi cantly contribute to the 
interpretation of existing observations in a range of fi elds, from behavioral neurosci-
ence to clinical psychology. Furthermore, teleological propositions could help 
advance the fi eld of health care by providing sound emphasis to novel models toward 
increasing the health literacy of the patients, and their compliance to treatment, and 
well as toward yielding more powerful, 1  valid, and reliable modes of treatment 
intervention. 

 Whether one consults the tradition of what has now been called “Western medi-
cine,” or the traditional medical models found in innumerable cultures and societies 
around the world, which are subsumed in the term “alternative medicine,” and 
whether one considers either of these medicines alone or in combination to each 
other, in a “complementary” mode as we now call it, it is clear that there is a funda-
mental fi nality to the action of he who provides health care to another: to assist and 
to cure, causing no harm, while grounded in a moral of conduct that strives to 
respect, to celebrate and to benefi t the life of the person being cared for  [  2  ] . 

 Clearly, the actions of those who provide health care, be they physicians, den-
tists, nurses, or clinical psychologists, have a certain, clear, and distinct extrinsic 
teleological fi nality: the health-care provider actions, decisions, and interventions 
are driven for the sole purpose 2  of ensuring that the patients regain, sustain, or main-
tain his or her physical, mental, and psychoemotional well-being. The health-care 
provider’s action may therefore be either predominantly interventional in nature – 
that is to say, there is a disease process or an illness that needs to be countered so 
that the patient can  regain  physical and mental well-being; or it can encompass 
largely preventative measures that are meant to assist the patient  to sustain and to 
maintain  health and well-being. 

 The fi nality of Western medicine is principally intervention, although clearly not 
totally so— many Western medical interventions (increasingly, one should note in 
fact) are directed toward preventive medicine, but it is the case that the Western 
health-care tradition is called on, predominantly, to cure disease rather than to pre-
vent it. By contrast, non-Western health-care traditions—“alternative medicines,” 
such as the traditional Indian Ayurvedic corpus of medical interventions—generally 
aim to prevent illness primarily, and secondarily, when necessary, to intervene to 
regain the state of non-illness. 

 In part because of this fundamental divergence in the extrinsic teleological 
 primary cause of Western and “alternative” health care, and because of the distinct 
philosophical traditions, Western medicine has come to rely more on continual 

   1   The term “power” is intended here from the perspective of statistical signifi cance and clinical 
relevance.  
   2   Of course, assuming that the fundamental tenets of ethical behavior are verifi ed and enforced.  
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novel developments in experimental evidence than on rigid and outdated tenets. 
By contrast, “alternative” medicines are grounded primarily on centuries-old 
 knowledge and tradition, which now are tested, characterized, and confi rmed by 
sound experimental designs. 

 Thus has evolved the misgiving that whereas Western medicine is based on 
research evidence, “alternative” medicines are not. Indeed, it has also been 
charged that “alternative” medicines cannot, perhaps can never be based on research 
evidence for the simple reason that “alternative” medical procedures and protocols 
have not, and in some instances cannot be subjected to “mainstream” experimental 
methods  [  3  ] . That is, of course, a fallacy of the like of proving that something can-
not be proven not to be round because it is not round to begin with. 

 What we know today in the Western world as Western medicine has grown and 
evolved from our Western scientifi c tradition, and it is what it is because of its foun-
dations in Western culture and the Western view on science, health, and disease. 
It gathers experimental evidence to prove or to disprove hypotheses in support of 
further growth and evolution that particular—one could say biased—view of health 
and illness. 

 By contrast, “alternative” medicines have arisen from distinct philosophical tra-
dition and are ground in views and tenets of health and illness that are different, 
sometimes diametrically opposed to the Western view. To subject “alternative” 
medicines to the criteria of the Western tradition is as ill-conceived as the reverse: 
to subject the Western medical tradition to the test of “alternative” medical  schemata. 
Whereas we, in the West, will seek to characterize molecular pathways, proteomic 
signatures and profi les, and cell lineages; “alternative” scientifi c traditions will seek 
to capture the essence of the totality of the balance among the multiple aspects—
mind and body—that constitute the individual and determine his/her state of health 
or ill-health, ease or disease. 

 To be overly simplistic, one could state that the Western view on the health 
sciences might be that the primary cause of a disease process might be certain cel-
lular, biochemical, or molecular events gone wrong. Therefore, the primary cause 
of health care might be to identify, by means of stringent experimental work, what 
the responsible biological events might be so that then, based on that research 
evidence, they can be targeted in focused and directed therapeutic interventions. 

 By contrast and by opposite, the “alternative” medicines view would suggest 
that the primary cause of a disease might be the imbalance among certain energies 
(cf. Qi in Traditional Chinese Medicine) among certain organs or bodily regions or 
systems. Therefore, the teleological drive behind health-care intervention might 
be a complex and well-articulated, individualized program, which might include 
certain manipulations (e.g., acupuncture), medicaments (e.g., infusions), or self-
directed interventions (e.g., Tai Chi). 

 Recent decades have witnessed an attempt by many to bring together these two 
fundamentally distinct tradition for the ultimate benefi t of the patient. The Western 
tradition has become increasingly well-versed in “integrative medicine” and 
 “systems biology,” in an effort to elucidate, based on the traditionally Western 
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hypothesis-driven “scientifi c process” the fundamental tenets of mind–body 
interaction. 3  

 Be that as it may, what is clear is that health care is an evolving science. Whether 
we consider it from the current Western perspective, or the “alternative” views held 
in non-Western cultures, the challenge of procuring interventions to our fellow 
humans, for the purpose of preventing disease, maintaining and sustaining health, or 
countering an illness and regaining health, is always dependent upon our training, 
skill, and expertise. Whereas we receive our training during our formative years, we 
are called to sharpen our skills and expertise continuously through a process of 
continuing education. We continued improvement of our clinical judgment rests 
upon our sustained effort to update our knowledge base with the best newly avail-
able information, and our continuously improved clinical decisions depend upon the 
extent to which we utilize the informational evidence at our disposal to ensure effec-
tive and effi cacious preventive or treatment interventions. 

 In other words, and to return to the primary cause of the point brought forth here, 
the extrinsic teleologic determinant of our service to our fellow human beings, the 
external fi nal cause of our providing health care, whether in the Western medicine 
context or in the context of “alternative” medicine, is to proffer benefi t to them in 
the form of maintaining, sustaining, or regaining health. That is achieved, regardless 
of the medical tradition we espouse, depending to a large extent on our training, and 
on how well we keep sharpening our skills and expertise by ensuring updates of the 
best and most reliable new information and evidence. 

 We could say therefore that, whether we are trained in Western health care or in 
“alternative” health care, we must update our skills and expertise continuously only 
with the best available evidence in order to ensure that we provide effective and 
effi cacious care to our patients. The external fi nal cause, the  prima causa , 4  from a 
teleological viewpoint, of our updating our skills and expertise with the best avail-
able evidence is to perfect our clinical decision-making.  

   3   It is interesting to note that Ancient Rome, which signifi es the foundations of the cultural traditions 
in the West, already recognized the need to consider the health of the mind and the health of the body 
(cf.  mens sana in corpore sano , a healthy mind in a healthy body). Of course, the medicine of Rome 
(e.g., Galen, 129 AD–ca. 210 AD) rested upon the medicine of ancient Greece (e.g., Hippocrates 460 
BCE–ca. 370 BCE) and was sustained throughout the Middle Ages and the Renaissance in Europe. It 
was perhaps not before the Swiss scientist Paracelsus (1493–1541) that a movement against this tradi-
tion began to be clearly articulated in the West, despite the fact that his hermetical views were that 
sickness and health in the body relied on the harmony of man (microcosm) and Nature (macrocosm). 
While, Paracelsus is considered by many as one of the “fathers” of Western medicine, his views that 
because everything in the universe is interrelated, benefi cial medical substances are to be found in 
herbs, minerals, and various alchemical combinations thereof that will be benefi t in preventive dis-
ease, and in regaining health. We are part of, Paracelsus argued, the universe, one coherent organism 
that permeates with one uniting life-giving spirit, and our health derives from and depends upon our 
interrelationship with its entirety. Within the span of a hundred years, Western thought underwent a 
remarkable transformation, leading to the work of Malpighi, Tissot, Jenner, Koch, Pacini, and many 
others that paved the way to today. The point to note, however, is that the drive to reductionism, which 
appears to be predilected in the West at present, is not the only valid perspective upon the health sci-
ences, and in fact was not the Western approach to health care a few hundred years ago, when indeed 
it was considerably more affi ne to the modes of health care we today label as “alternative.”  
   4   The primary cause.  
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    1.1.2   Based on the Evidence Versus Evidence-Based 

 It is argued that the Western view of delivering health care is superior because it 
rests on research evidence. This, one might argue is a fallacy as well, simply because 
there is good research evidence and there is bad research evidence. If research evi-
dence is tainted by a suboptimal research methodology, if bias and error abound, if 
data are misanalyzed and misinterpreted, then it is possible and even probable that 
the utilization and integration of that evidence in the clinical decision-making pro-
cess will result in, at best, a useless and, at worst, a harmful intervention for the 
patient. It is critical that the research evidence we utilize to sharpen our skills and 
expertise be the best available   . 

 That, in and of itself, seems self-evident and routine: do we not have a reliable, 
albeit complex, responsible, albeit overburdened, effi cient, albeit imperfect system 
of peer review to assess and to determine the quality of the research evidence, which 
we might eventually integrate in our clinical decision? Indeed, we do—but, it is pre-
cisely because of its inherent complexity that our system overburdens the reviewers 
and more often than not leads to imperfect reviews, incomplete assessments, and 
biased evaluations of research, that we face the real risk of encountering all too often 
peer-reviewed published evidence that is laced with errors, bias, and weaknesses. 

 Should we be so fortunate to have the time materially to scrutinize each report so 
as to eliminate what is not acceptable due to excessive error and bias, and keep only 
what is the best available evidence to update and to sharpen our skills and expertise, 
then we would indeed do great service to our patients. Short of that, short of ensuring 
that we only integrate into our clinical decisions the best available evidence, we put 
our patients at risk, and we contradict the very oath we hold dear of “do not harm.” 

 The medical literature is gargantuan. Even if we had the expertise to do so, we 
could not exhaustively peruse the published reports in the manner just outlined, and 
still have the material time to take care of our patients. Therefore, we would become 
selective on which report we are going to peruse. By doing so, inevitably, we insert 
into the very process the gravest fault of all research: the bias of selection. By select-
ing what report we shall consider in our perusal, we de facto select the kind of evi-
dence we will be willing to utilize in the process of sharpening our skills and 
expertise: we de facto taint the very process of our clinical decision-making with a 
bias that is inappropriate because it is not related to the condition of the patient, to 
the intervention we are considering, or to the outcome sought. 

 That is to say, health care based on the evidence suffers from an unalienable bias. 
It is thus inappropriate and can even be dangerous to the well-being of our patients. 
By contrast, when a systematic process of synthesis is applied to the entire body of 
the available evidence, such that the acceptable evidence can be obtained, from 
which a consensus of the best available evidence can be derived, evidence-based 
health care is procured, which the optimal and safest manner to update skills and 
expertise to provide effective and effi cacious health care. In brief, the best available 
evidence emerges from a concerted process of systematically synthesizing and ana-
lyzing all of the available evidence that pertains specifi cally to the patient under 
consideration, the interventions under consideration, and the clinical outcome under 
consideration. 
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 Evidence-based Western medicine, therefore, entails making fully informed clin-
ical decisions that integrate not only the patient’s medical history and clinical test 
results but also the training of the clinician, and his/her skills and expertise updated 
by the consensus of the best available research evidence, itself derived from a sys-
tematic process of research synthesis. To exactly the same extent, evidence-based 
complementary and alternative medicine (CAM)  [  4  ]  utilizes and integrates the 
patient’s information, with the clinician’s training, skills and expertise, as well as 
the consensus of a research synthesis process that yields the best available evidence 
for judicious clinical decision-making that relies upon comparative effectiveness 
and effi cacy research and analysis for practice (CEERAP)  [  5  ] .   

    1.2   Research Synthesis 

    1.2.1   Introduction 

 The essence of the science and role of research synthesis in the context of CAM can 
be rendered by the following two quotes:

     The French moralist and essayist, Luc de Clapiers, Marquis de Vauvenargues • 
(August 6, 1715 to May 28, 1747), stated in his  Réfl exions et Maximes  that … il est 
plus aisé de dire des choses nouvelles que de concilier celles qui ont étés dites : that 
is to say—it is easier to say new concepts than to reconcile those things that have 
been said. That is precisely the purpose and ultimate goal of research synthesis for 
evidence-based medical practice: to reconcile research evidence toward obtaining 
the best available evidence for effective and effi cacious treatment intervention.  
  The British physicist John William Strutt, the 3rd Baron and Lord of Rayleigh • 
(November 12, 1842 to June 30, 1919) also said that “… the work which deserves, 
but I am afraid does not always receive, the most credit is that in which discovery 
and explanation go hand in hand, in which not only are new facts presented, but 
their relation to old ones is pointed out…”. In the vast and complex domain of 
alternative and complementary medicine, that is particularly the case: that is, the 
clinical importance and relevance of juxtaposing new facts and evidence to cen-
tury-old non-Western medical tradition.       

    1.2.2   Protocol 

 Research synthesis follows the scientifi c method  [  6–  10  ] , which can be outlined in 
brief as follows:

   Statement of the hypothesis and research question  • 
  Crafting of the research approach to test the hypothesis and answer to the research • 
question (i.e., research design, sampling issues, tools of measurement)  
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  Presentation of the fi ndings and summary of the results by means of descriptive • 
statistics  
  Statistical analysis of the data  • 
  Inferences, discussion of limitations and intervening variables, identifi cation of • 
future research toward further testing the hypothesis and answering the research 
question in greater details    

    1.2.2.1   The Question 

 Firstly, it is critical to set the question of the research at hand and to realize that a 
research question, when stated in the affi rmative, is nothing but the study hypothe-
sis. Thus, for instance, one could set out to test the research query of whether or not 
Ayurvedic intervention can prevent the onset of ulcerative colitis by stating the fol-
lowing research question:

    • Is Ayurvedic intervention effective and effi cacious in preventing the onset of 
ulcerative colitis?     

 In the same vein, the research hypothesis will become:

    • Ayurvedic medicine is effective and effi cacious in preventing the onset of ulcer-
ative colitis.     

 When a piece of research is built and crafted to answer specifi cally one such 
research question, it is qualifi ed as a hypothesis-driven study. The search for the best 
available evidence, which is obtained through the research synthesis design, is 
hypothesis-driven because it addresses a specifi c type of research question that is 
rendered by the acronym P.I.C.O. (patient, interventions under consideration, out-
comes). The more specifi c nature of the comparative effectiveness question as it 
entertains as well timeline and settings considerations engenders a more specifi c 
acronym from those studies: P.I.C.O.T.S.  [  5,   10,   11  ] . 

 The P.I.C.O. and P.I.C.O.T.S. research questions direct the search for evidence 
about the which intervention under consideration may, or may not be more effective 
or effi cacious 5  for the particular patient population targeted in the study, and in light 
of the specifi c clinical outcome of interest. In that regard, the P.I.C.O. and P.I.C.O.T.S. 

   5   The distinction between the “effectiveness” and the “effi cacy” of a clinical intervention is critical 
at this juncture. The US Federal Coordinating Council for Comparative Effectiveness Research 
Report to the President and the Congress, dated June 30, 2009, stated that “…because it (compara-
tive  effectiveness  research) …[applies]… to real-world needs and decisions faced by patients, cli-
nicians, and other decision makers [generally including assessment of risks, costs vs. benefi ts]…”. 
By contrast, in “… effi cacy  research, …the question is typically whether the treatment is effi ca-
cious [i.e., works clinically] under ideal, rather than real-world, settings …[and]….[t]he results … 
are … not necessarily generalizable to any given patient….” Simply stated, whereas the former 
pertains to risk, benefi ts and cost assessment, the effi cacy pertains to whether or not a given clinical 
intervention works clinically, and brings about the clinical outcome sought.  
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questions drive the process of search and analysis of the  best available  evidence by 
means of the research synthesis design. 

 In brief, the P.I.C.O. and P.I.C.O.T.S. questions defi ne and determine the sample of 
publication to be scrutinized to obtain the  available  evidence, the tools of evaluations 
that serve to assess the  best  evidence, the statistical analysis required to establish reli-
ability and validity of the results, and the inference of the fi ndings for immediate impli-
cation to clinical practice. The P.I.C.O. and P.I.C.O.T.S. questions also set the criteria 
for deductive reasoning leading incremental progress of research in the future. 

 The question is crafted based on descriptors of:

   The clinical problem and patient population (P)  • 
  The clinical interventions (I) under  • 
  Consideration/comparison/contrast (C), and  • 
  Clinical outcome (O) of interest: PICO. The PICO question may undergo minor • 
changes and alterations, as per the specifi c research question: it may examine a  
  Predictive (P), rather than a comparative model (hence, PIPO); or it may • 
incorporate  
  Elements of time (T) and  • 
  Settings (S) (hence, PICOTS, PIPOTS)    • 

 In brief, the method of science instructs that the creation of new knowledge that 
is obtained through research is driven by the scientifi c method. The scientifi c method 
consists of a series of sequential steps that arises from a theory, a hunch, or a simple 
observation.  

    1.2.2.2   The Methodology 

 Secondly, it is important to note the two principal domains of methodology, as they 
pertain to the research synthesis process. On the one hand, the sample of a research 
synthesis design consists in the peer-reviewed and non-peer-reviewed published 
research literature, as well as unrecorded observations. Thus, the term “available” 
underscores the fact that we limit the subjects of study in a piece of research synthe-
sis investigation, in the same manner as any other piece of research, to the accessible 
sample: that is to say, the accessible research literature that specifi cally targets 6  the 
question under study. 

 Unpublished evidence and evidence that is published in non-peer-reviewed jour-
nals are often excluded from a research synthesis design, in part, because it is 
exceedingly diffi cult to obtain these types of evidence in a valid and reliable man-
ner. The literature available through the proceedings of scientifi c meetings, disserta-
tions, and non-peer-reviewed journals is termed “gray literature” and is likewise 
most often excluded from research synthesis endeavors. In brief, it is argued that the 

   6   This approach to sampling is in no way different than what is done in a clinical trial, where the 
investigator determines and establishes before hand what is the accessible and what is the target 
sample of the study.  
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evidence that has not been sifted through the widely accepted peer-review process 
is likely to be fraught with issues of validity, quality, and bias, which will interfere 
with the research synthesis process. 

 The research synthesis process is most often focused, otherwise indicated, on 
peer-reviewed literature. The search for that sample is obtained by utilizing the 
medical subject headings (MeSH terms) and keywords that can be derived from the 
P.I.C.O./P.I.C.O.T.S. question. That is, the attention given to crafting a superior 
P.I.C.O./P.I.C.O.T.S. will determine the quality of the sample. 

 The search is actualized by accessing the National Library of Medicine (Pubmed-
Medline,   www.ncbi.nlm.nih.gov/pubmed    ), and usually at least two other search engines 
(e.g., Cochrane,   www.cochrane.org    ; Bandolier,   www.jr2.ox.ac.uk/bandolier    ; EMBASE, 
  www.embase.com    ; Center for Review Dissemination;   www.york.ac.uk/inst/crd    ; 
Google scholar; etc.). 7  The purpose of the multiple search is to ensure comprehensive 
inclusion of all of the available literature within the confi nes of the inclusion/exclusion 
criteria dictated by the research synthesis process, while at the same time minimizing 
as much as possible dangers of selection bias and systematic sampling errors. 

 It must be underscored that some degree of publication bias cannot be avoided 
simply because, as a general rule, papers that are statistically signifi cant, whether 
they demonstrate clinical relevance or not, tend to be preferentially published in the 
scientifi c literature, compared to reports that demonstrate clinical relevance but fail 
to reach statistical signifi cance. The problem of publication bias is inherent to our 
present system of scientifi c literature and is an unavoidable issue of the research 
synthesis process, which is generally discussed as a limitation of the utilization of 
the best available evidence in considerations of the clinical relevance of the fi nd-
ings, and clinical decision-making  [  5–  10  ] . 

 As noted, a well-stated P.I.C.O./P.I.C.O.T.S. question will reveal imbedded key-
words for the literature of interest. When the sample of literature thus obtained is 
very small, a reconsideration of the P.I.C.O./P.I.C.O.T.S. question will be required 
to make them broader, and therefore encompassing of a larger segment of the avail-
able research bibliome. 8  That is so, principally, because a research synthesis proto-
col on a sample of literature that is less than 5 may lead to meaningless analyses and 
interpretations. By contrast, when the resulting sample of literature is very large, 
then inclusion and exclusion criteria must be set to restrict the search outcome in 
order to make it more specifi c to the P.I.C.O./P.I.C.O.T.S. question. 

 It actually may occur that the sample of literature that is produced by the initial 
search remains gargantuan, following and despite stringent inclusion and exclusion 
criteria. Then, a process of random sampling of the resulting literature subpopula-
tion may be confi dently entertained, and the research synthesis design may be 
 conducted on a random sample, in a process akin and identical to that used to obtain 
a random sample of subjects in an experimental design or a clinical trial. 

   7   The following section “resources” list a few search engines specifi c to complementary and alter-
native medicine.  
   8   The bibliome is the body of pertinent research literature available for any given systematic review 
(SR): the term systematic review indicates the report produced from a research synthesis.  

http://www.ncbi.nlm.nih.gov/pubmed
http://www.cochrane.org
http://www.jr2.ox.ac.uk/bandolier
http://www.embase.com
http://www.york.ac.uk/inst/crd
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 Furthermore, the sampling process in research synthesis suffers from the same 
threats and limitations as the process of sampling in other research designs (i.e., 
observational designs, experimental designs, randomized clinical trials). For exam-
ple, the threat of selection bias adulterates the sampling process in experimental 
studies when sampling is driven by convenience rather than by chance. Sampling of 
the literature suffers likewise from selection bias, when, for instance, our evaluation 
capabilities (i.e., critical reading, assessment tools) fail to be all-inclusive, including 
such barriers as include language, search engine, library availability, among others. 
That is another facet of the publication bias noted above. 

 On the other hand, the second major domain of methodology in the research 
synthesis designs pertains to the assessment of the level and quality of the evidence. 
As the sample process described above yields the  available evidence , the assess-
ment of the quality of the evidence uncovers the  best evidence . 

 The goal of research synthesis is to obtain the best research evidence pertaining 
to any given scientifi c question, and making available and accessible. At issue, 
therefore, lie the specifi c defi nition and the practical quantifi cation of the term 
“best.” Two contemporary schools of thought can be succinctly described as such:

   On the one hand, there are those who defend the original proposition that a rank-• 
ing system can be arbitrarily devised to evaluate the strength of the results of a 
study purely on the basis of the nature of the design.  
  On the other hand, some argue that the best research is that which most strictly • 
adheres to the fundamental tenets and standards of research methodology, design, 
and analysis.    

 The fi rst system inevitably establishes one research design as superior, and 
another as inferior, and has evolved in a pictorial representation, that is, as we have 
stated elsewhere  [  7–  10  ] , as ludicrous as it is useless to the pursuit of the  best avail-
able  evidence. 

 To represent a ranking system graphically, such as a pyramid, which places clini-
cal trials about the top, and animal studies about the bottom, is to ignore two impor-
tant facts about health-care research:

    1.    Animal studies are a sine qua non to clinical trials—every and any intervention 
clinical trial on a group of patient cannot be initiated unless the proper safety and 
toxicity studies have been run on animal models.  

    2.    Clinical trials encompass in fact a family of research protocols that begin with 
fundamental mechanistic studies on human materials, that is why, even at that 
very early stage, the National Institutes of Health 9  refers to this research as 

   9   NIH in fact categorizes several types of clinical trials, including  Prevention trials : prevent a dis-
ease, prevent a disease from returning;  Screening trials : better detect certain diseases or condi-
tions;  Diagnostic trials : fi nd better tests or procedures for diagnosing a particular disease or 
condition;  Treatment trials : test experimental treatments, new drugs, surgery, or radiation therapy; 
 Quality of life trials : improve comfort and quality of life for individuals with a chronic illness (i.e., 
Supportive Care trials);  Compassionate trials : (Expanded Access trials): provide partially tested, 
unapproved therapeutics to patients with no other options.  
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 “clinical research” continue on testing with animal subjects and, only when 
deemed safe, are tested for effi cacy and for effectiveness with human normal 
subjects fi rst, only then is a sample of patients tested (clinical trial, Phase III), 
and ultimately with a larger group of patients across study centers (Phase IV)   . 10      

 The level of evidence pyramid simply ignores these facts, and in a wantonly 
oversimplifi ed approach—some would say—assigns a rank close to the best to any 
study that tests an intervention on patients. This is achieved by means of a checklist, 
the consolidated standards of reporting trials (CONSORT)  [  5–  11,   13  ] . Originally 
developed over a decade ago  [  13  ] , it continues to suffer from its fundamental fl aws 
even in its most recent upgrade and revision  [  14  ] , and varied applications and modi-
fi cations, including the 22-item checklist for evaluating the conduct of randomized 
controlled trials in livestock with production, health and food-safety outcomes 
(REFLECT)  [  15  ] , the statement developed to ensure the developed the strengthen-
ing the reporting of observational studies in epidemiology (STROBE)  [  16,   17  ] , or 
for strengthening the reporting of genetic association studies (STREGA; strega-
statement.org)  [  18–  20  ] . 

 In the exact same mode, the STandards for Reporting Interventions in Clinical 
Trials of Acupuncture (STRICTA) were developed, published in the original format 
about a decade ago  [  21  ] , and revised recently  [  22  ] . To this end, a collaboration 
between the STRICTA Group, the CONSORT Group, and the Chinese Cochrane 
Centre was established, and a panel of experts consulted. A consensus was obtained 
for the revised the STRICTA checklist to include 6 items and 17 subitems, which 
probe the acupuncture rationale, the details of needling, the treatment regimen, other 
components of treatment, the practitioner background, and the control or comparator 
interventions. The revised STRICTA benefi ts from a set of clear explanations of 
the criteria for each item, as well as examples of good reporting for each item. The 
revised STRICTA checklist is intended for use in conjunction with both the 
CONSORT statement and its extension for non-pharmacological treatment  [  22  ] . 

 In the case of Ayurvedic medicine, concerted efforts have been deployed to uti-
lize and to integrate CONSORT criteria  [  23,   24  ] , but they have met with fundamen-
tal diffi culties because of the characteristic complexities of the multimodal facets of 

   10   According to Pocock  [  12  ] , at least fi ve different degrees or levels of clinical trials can be identi-
fi ed, the fi rst two of which, certainly, fi t in the descriptive narrative of experimental mechanistic-
type research, and thus consistently fall short a ranking above observational studies in the pyramidal 
representation of the “level of evidence”: Phase 0—human microdosing studies, designed to test 
whether or not the drug or agent behaves in human subjects as was expected from preclinical stud-
ies; Phase I—fi rst stage of testing in a small sample of human healthy volunteer subjects ( n  < 100) 
to verify the treatment’s safety (pharmacovigilance), tolerability, pharmacokinetics, and pharma-
codynamics; Phase II—larger, but still limited, study ( n  < 300) with volunteer normal subjects and 
patients to test how the effi cacy of the treatment (IIA studies test dose requirements; IIB verifi es 
effi cacy at the prescribed dose[s]); Phase III—large multicenter studies ( n  > 3,000) aimed at being 
the defi nitive assessment of  effi cacy and effectiveness , usually in comparison with current “gold 
standard” treatment; Phase IV—“post marketing surveillance” trial, aimed at detecting rare or 
long-term adverse effects over a much larger patient population and longer time period than pos-
sible in a Phase III trial.  
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this mode of integrative medicine.    As of late, it was recognized 11  that individual 
standards of a nature similar to CONSORT, STROBE, and STRICTA are needed for 
all systems of traditional complementary and alternative medicine, including 
Ayurveda  [  25,   26  ] . 

 In the assessment of the level of evidence, the very top level of the pyramid is 
given to the systematic reviews, perhaps because early on in the establishment of 
research synthesis in evidence-based and comparative effectiveness research, it was 
presumed that systematic reviews in the health sciences ought to incorporate clini-
cal trials exclusively. 

 The level of evidence is established on the basis of the type of study design that 
was used to generate the evidence under evaluation. Typically, a hierarchy is gener-
ated as follows (cf. US Preventive Services Task Force):

    • Level I : Evidence obtained from at least one properly designed randomized con-
trolled trial.  
   • Level II - 1 : Evidence obtained from well-designed controlled trials without 
randomization.  
   • Level II - 2 : Evidence obtained from well-designed cohort or case–control ana-
lytic studies, preferably from more than one center or research group.  
   • Level II - 3 : Evidence obtained from multiple time series with or without the inter-
vention. Dramatic results in uncontrolled trials might also be regarded as this 
type of evidence.  
   • Level III : Opinions of respected authorities, based on clinical experience, descrip-
tive studies, or reports of expert committees.    

 The UK National Health Service uses a similar system with categories labeled A, 
B, C, and D:

    • Level A : Consistent Randomized Controlled Clinical Trial, cohort study, with 
clinical decision rule validated in different populations  
   • Level B : Consistent Retrospective Cohort, Exploratory Cohort, Ecological Study, 
Outcomes Research, case–control study; or extrapolations from level A studies  
   • Level C : Case-series study or extrapolations from level B studies  
   • Level D : Expert opinion without explicit critical appraisal, or based on physiol-
ogy, bench research or fi rst principles    

 In more recent years, since the fast emergence of systematic reviews, it is gener-
ally accepted that systematic reviews have a level of evidence that is even higher 
than I or A—a level “super-I/A.” The complication of course arises at present, when 
one considers that the science of research synthesis continues to evolve, such that 

   11   The Institute of Ayurveda and Integrative Medicine (I-AIM) collaborated with the South Asian 
Cochrane Network to organize a workshop to develop standards for reporting Ayurveda clinical 
trials (cf. South Asian CONSORT meeting, Christian Medical College, Vellore, India, January 12, 
2010; Professor Darshan Shankar, Hon. Adviser for Indian Systems of Medicine to the Member 
(Health), Planning Commission of India, Chair). STRACT was proposed as the possible name for 
the CONSORT-like checklist of standards for reporting Ayurveda clinical trials.  
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multiple systematic reviews on a given clinical questions can now be pooled into 
what has been referred to as complex systematic reviews, and as clinically relevant 
complex systematic reviews (CRCSR)  [  27  ] . 

 The initial attempt to quantify the CONSORT checklist was the Jadad scale  [  28  ] , 
which overwhelmingly suffers from low reliability (i.e., unsatisfactory inter-rater 
and intra-rater reliability, unsatisfactory Cohen k coeffi cient of agreement) and con-
struct or content validity, as discussed elsewhere  [  7–  10  ] . Nevertheless, proponents 
of the assessment of the level of evidence purport to establish the  best available  
evidence based on those criteria alone. 

 We and others have proposed that the  best available  evidence is not what stands 
atop a pyramid, but rather the research evidence that emerges from top-quality 
research: that is, research that satisfi es the fundamental and widely accepted stan-
dards of superior research methodology, design, and data analysis. High-quality 
research answers the research question and tests the hypothesis in a scientifi c 
approach that is the most sound possible, considering all the limitations, intervening 
variables, and other possible confounders. Therefore, high-quality research, whether 
it is a clinical trial, an observational study, or an experimental design, whether it 
addresses Western medicine, Chinese medicine, or Ayurvedic medicine, will be of 
high-quality if it satisfi es the criteria and standards of sound research methodology, 
design, and analysis; and in that regard, it promises to generate the  best  evidence. 

 What really is important is not so much  what  type of research was done, but  how  
it was conducted. That only determines the excellence of the evidence produced 
 [  7–  11,   13  ] . 

 That is the view espoused by the second school of thought about how to obtain 
the best available evidence. The best evidence is not to be inferred by a checklist, 
but rather quantifi ed on the basis of stringent and commonly shared criteria of 
excellence. 

 Increasingly, systematic reviews address the concern of the quality of the evidence. 
Usually, it is obtained by means of an in-house tool developed ad hoc, and only briefl y 
described. Increasingly, however, well-constructed instruments to assess the quality of 
the evidence are used that are psychometrically tested for reliability and for validity 
and that generate continuous, or semicontinuous, score measurements  [  29–  31  ] . 

 Specifi cally with respect to evaluating the quality of systematic reviews, Shea 
and colleagues developed and characterized the assessment of multiple systematic 
reviews instrument (AMSTAR), through a process of factor and cluster analyses of 
previously existing instruments for this purpose (e.g., Overview Quality Assessment 
Questionnaire, OQAQ; Sacks’ checklist; quality assessment of studies of diagnostic 
accuracy included in systematic reviews, QUADAS)  [  32,   33  ] . This process resulted 
in the identifi cation of 11 domains that are essential for high-quality systematic 
reviews:

   “A priori” design provided  • 
  Duplicate study selection and data extraction  • 
  Comprehensive literature search  • 
  Status of publication (i.e., gray literature) used as an inclusion criterion  • 
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  List of studies (included and excluded) provided  • 
  Characteristics of the included studies provided  • 
  Scientifi c quality of the included studies assessed and documented  • 
  Scientifi c quality of the included studies used appropriately in formulating • 
conclusions  
  Methods used to combine the fi ndings of studies  • 
  Publication bias  • 
  Confl ict of interest    • 

 The AMSTAR was recently updated, revised, and made stringently quantifi -
able  [  31  ] .  

    1.2.2.3   The Design 

 The third main point of the protocol of a scientifi cally driven research process is the 
design. The design of studies aimed at obtaining the best available evidence for the 
effectiveness and effi cacy of clinical interventions are, by defi nition, research syn-
thesis designs. The elements of these designs are the very components we have 
outlined to this point. When research designs in general and research synthesis 
designs in particular are planned and conducted correctly, they must produce quan-
tifi able measures, which can be analyzed statistically.  

    1.2.2.4   The Analysis 

 Thus, the fourth and critical step in the pursuance of comparative effectiveness and 
effi cacy is the analysis of the data. Over a decade ago, it became apparent that stan-
dards must be established for the appropriate reporting of meta-analytical analyses, 
especially when these pertained to the identifi cation of the best available evidence 
for health care. The Quality of Reporting of Meta-analyses (QUOROM) statement 
 [  34  ]  presented in 1999 as a checklist, and a fl ow diagram to outline the optimal fl ow 
of presentation of the abstract, introduction, methods, results, and discussion sec-
tions of a report of a meta-analysis. They were structured and organized into 21 
headings and subheadings, which had the advantage of providing a set of guidelines 
for investigators, but were often arduous to understand and follow for the neophytes   . 
In a recent development, QUOROM was revised and improved, and presented as the 
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 
statement in 2009  [  35,   36  ] . Whereas longer and more complex than CONSORT, 
PRISMA 12  consists of a 27-item checklist and a four-phase fl ow diagram, which is 
actually more user-friendly than QUOROM. 

 It is customary to think of research synthesis and meta-analysis as one and the 
same. But, whereas research synthesis is the structure by which the investigator 

   12     prisma.org      

http://prisma.org
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obtains the systematic review, the meta-analysis is one of the protocols that the 
investigator will utilize judiciously to obtain one specifi c aspect of analysis of the 
data of the systematic review. There may be instances where a meta-analysis is not 
needed, or impossible to conduct in a given systematic review. That, in and of itself, 
does not diminish the value of the systematic review product, and the strength of the 
evidence it presents  [  6,   7  ] . 

 In and of itself, meta-analysis is simply a statistical protocol, a combinatorial 
process of analysis that is extraordinary sensitive to several properties of the data. 
Two principal properties deserve mention in the context of this discussion are het-
erogeneity/homogeneity of outcome, and data quality

    1.    Clinical outcomes, whereas they may seem to clear and crisp measurable enti-
ties, more often than not can be quantifi ed in more than one way. The heteroge-
neity in outcome measure is one clear danger for the validity of any meta-analytical 
reasoning, because it speaks directly to what, really, are we combining together, 
what really are we making overall inferences about. There are statistical tests that 
we must run on the outcome measurements that establish whether or not homo-
geneity is verifi ed (cf. Cochran Q and its transformation as the I 2  test)—that is to 
say, whether or not the extent of outcome measure heterogeneity is within the 
level of confi dence and is, in fact, not statistically signifi cant  [  37  ] .  

    2.    The data pooled together into a meta-analysis be from reports that are deemed of 
good quality. If the data in the input are all of high quality, then the variability 
due to residual inexplicable error will be small, and the effect, if there is one, will 
be apparent and clearly statistically signifi cant. If, on the other hand, the data that 
are used in the meta-analysis originate from studies that are fraught with serious 
quality issues, then each of these sets of data will carry into the meta-analysis its 
contribution of residual inexplicable error, and the total overall variability will be 
large and negate the ability of a statistically signifi cant overall effect to become 
apparent over this residual error “noise.” Similarly, albeit not as dramatically, if 
a meta-analysis should incorporate some solid and good studies and a few stud-
ies with serious quality issues, the contribution of the former to the variability 
due to residual inexplicable error will be small, but the contribution of the latter 
to the overall error will be disproportionately large. That will, more often than 
not, mask a statistically signifi cant overall effect.     

 For that reason, many—most, but not all—investigators argue in favor of a two 
process of data analysis for systematic reviews:

   One school of thought that argues in favor of including all—bad and good—stud-• 
ies in a meta-analysis, akin perhaps to including all—good and bad—materials in 
the construction of a skyscraper. Should we be surprised if a high proportion of 
meta-analyses conducted in this manner evince no statistical signifi cance overall?  
  The other school of thought proposes to establish fi rst the quality of the research • 
evidence by acceptable sampling analysis  [  6,   7,   31  ] . Then, based on these assess-
ments, eliminate the studies that demonstrate excessive fl aws, as determined by 
the score of the quality of evidence assessment tools (i.e., acceptable sampling 
analysis). For the studies that remain, test for homogeneity, and if no signifi cant 
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heterogeneity is noted with the accepted studies, then run the meta-analysis. The 
forest plot thus generated has the best likelihood of evincing overall signifi cance, 
if there is one to be shown. Stated in statistical terms, it is necessary to perform 
both acceptable sampling and homogeneity analyses in order to ensure power of 
a meta-analysis.    

 The question remains as to what might be the recommended statistical approach 
to follow when performing a CRCSR, a synthesis of several systematic reviews. 
Following assessment of quality (e.g., R-AMSTAR, 30), and acceptable sampling, 
the CRCSR must be tested for homogeneity, as noted. If homogeneity is estab-
lished, then meta-analysis will be permissible. But, from a purely statistical stand-
point, our current conceptualization of the meta-analytical protocol pertains to 
coalescing data obtained from primary studies (e.g., clinical trials), not secondary 
studies (i.e., systematic reviews) that themselves present their own individual meta-
analyses. The current attempts to generate “cumulative meta-analyses” as the sim-
plistic additive product of a new meta-analysis generated every time a new piece of 
evidence emerges 13   [  38,   39  ]  appear to be incongruent with statistical theory on sev-
eral grounds  [  40  ] . For example, the suggested approach implies repeated analytical 
testing of data set ( n ), as the data set grows to include the new piece of evidence 
( n  + 1). As stated, the principles do not proffer any limit to these repeated testing 
events, which seem at prima facie to incorporate the same bias 14  one fi nds upon 
performing repeated  t  tests. Further exploration of the theoretical tenets that impinge 
upon cumulative meta-synthesis is urgently needed, and lest cumulative meta-anal-
yses accumulate in the literature needlessly.  

    1.2.2.5   The Consensus Inference 

 The question that researchers ask pertains to whether statistically signifi cant differ-
ences obtain. Then, somehow, forest plot summary data and confi dence intervals, 
which are coalesced and analyzed group data, are transformed by means of the 
magical—it may seem—process of interpretation and inference into clinical 
 relevance, a consensus inference. 

   13   In cumulative meta-analysis studies are added one at a time in a specifi ed order (e.g., according 
to date of publication or quality) and the results are summarized as each new study is added. In a 
graph of a cumulative meta-analysis each horizontal line represents the summary of the results as 
each study is added, rather than the results of a single study. That is to say, a cumulative meta-
analysis is actually a series of meta-analyses, where each analysis in the sequence incorporates one 
additional study. While cumulative meta-analysis is most often used to track evidence over time, it 
is also be used to show how the evidence shifts and changes in time.  
   14   In the case of repeated  t  test, this bias lends the analysis increasingly less powerful, by “chipping 
away” from the level of signifi cance,  a  as follows:  p (Type I error) = 1 − (1 −  a ) c , thus when  c  = 1 
(one comparison) then  p  = 1 − (1 − 0.05) 1  = 1 − (0.95)1 = 0.05; but if we were to perform 3 “cumula-
tive”  t  tests, then  c  = 3 and  p  = 1 − (0.95) 3  = 0.14. It is probable that the level of signifi cance of a 
cumulative meta-analysis would be biased in a similar manner, based on probability distributions.  
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 The consensus statement must be clear statement of the clinical implication and 
relevance of the research synthesis and meta-synthesis. It must present clearly the 
strength of the clinical recommendation thusly conceptualized. The GRADE 
(Grades of Recommendation, Assessment, Development, and Evaluation) approach 
is an instrument for grading the quality of underlying evidence and the strength of 
clinical recommendations  [  31,   32  ] . In a similar vein, the AGREE (Appraisal of 
Guidelines and Research and Evaluation, Europe) is an instrument developed to 
provide a basis for defi ning steps in a shared development approach to produce 
high-quality clinical practice guidelines revised based upon the best available evi-
dence  [  33,   34  ] . 

 Case in point is a recent systematic review of clinical trials and quasi-experimen-
tal studies aimed at testing certain among the plethora of the Ayurvedic medicine 
pharmacopoeic herbs that might contribute to a decrease in cholesterol and there-
fore reduce the risk of ischemic heart disease (P.I.C.O.). For this particular investi-
gation, the pertinent literature was searched in the National Library of Medicine, the 
National Center for Complementary and Alternative Medicine, Ovid, and EBSCO 
Information Services at three time points (T). Three standardized reviewers were 
used to ascertain the inter-rater reliability of the quality of evidence assessments. 
Both issues of effectiveness and effi cacy were examined and led to the overall con-
sensus inference that Ayurvedic herbs can signifi cantly benefi t patients with hyper-
lipidemia  [  41  ] . In a similar vein, a retrospective meta-analysis of observation studies 
conducted on 85 Ayurvedic herbal interventions with reported anticancer effi cacy 
pointed the fact that herbs with  Katu ,  Tikta ,  Kasāya Rasa  (i.e., bitter, pungent, and 
astringent taste),  Usna Virya  (i.e., hot biopotency), and  Katu Vipāka  (i.e., catabolic 
active metabolites), and herbs with dry, coarse, light, and sharp biophysical proper-
ties are endowed with both effective and effi cacious anticancer properties  [  42  ] . 

 In brief, perhaps the single most important use of the science of research synthe-
sis and research meta-synthesis in the health sciences, including complementary 
and alternative medicine, pertains to empowering the clinician to make fully 
informed decisions for treatment that rest not only on the patient’s wants and needs, 
clinical tests and history, or the clinician’s experience and personal awareness of the 
available research, but, as well, on the best available evidence. It is important to 
stress the summative quality of this sine qua non: in addition to all the previous, 
which equate the best current clinical practice, reliance on the science of research 
synthesis and meta-synthesis signifi es adding to the decision-making process the 
best available evidence. Hence, the need to have reliable instruments to assess and 
to establish the strength of the clinical relevance and recommendations for the 
uncovered  best available  evidence. 

 Whereas both the GRADE and the AGREE instruments are laudable efforts in 
the direction of fostering the growth and expansion of research synthesis and meta-
synthesis, they also suffer from inherent psychometric weaknesses. Therefore, we 
have endeavored in the process of expanding the GRADE tool (Ex-GRADE 15 ) in an 

   15   Chiappelli et al.  [  5  ] ; Phi et al.  [  45  ] .  
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effort to emphasize not only in dual applicability to systematic reviews and to 
CRCSR but also in the solid conceptualization it offers of the strength of the clinical 
recommendation the instrument proffers. The information produced by the research 
synthesis process, and by the Ex-GRADE evaluation of the thusly obtained  best 
available  evidence, can then be safely utilized in clinical decision-making for effec-
tiveness and effi cacy  [  9,   10  ] . 

 As stated above and in absolute terms, effi cacy refers to whether or not a clinical 
intervention tested in the context of a clinical trial yielded valid and replicable out-
comes. In lay language, we might say that effi cacy tells us whether or not the treat-
ment “worked,” and it does so because of its inherent dependence upon the effort the 
investigator in constructing the research project correctly, and fractionating as much 
as the random error as possible. In that regard, effi cacy establishes the replicability 
of the clinical outcome. By contrast, effectiveness relates to the experiential reality 
of the clinical practice and pertains to whether or not the intervention minimizes 
risk, maximizes benefi t, and yields these outcomes at the lowest (or at least the most 
reasonable) cost. It is fair to say that effectiveness does not pertain to a clinical trial 
study per se, but rather to the pragmatic implementations of its fi ndings to the intri-
cate complexities of clinical treatment. Considerations of effectiveness seeks to 
evaluate costs, benefi ts, and harms of clinical interventions, such as complementary 
and alternative medicine in general and Ayurvedic medicine in particular to prevent, 
diagnose, treat, and monitor a clinical condition or to improve the delivery of care. 
Its purpose of is to assist consumers, clinicians, purchasers, and policymakers to 
make informed decisions that will improve health care at both the individual and 
population levels  [  43,   44  ] .   

    1.2.3   Resources ( Appendix ) for Complementary and Alternative 
Medicine 

 It should be evident from the discussion above that, as the body of scientifi c infor-
mation in health care and in complementary and alternative medicine grows, and 
because of differing criteria of establishing the quality of research reports, the sci-
entifi c literature is becoming replete with multiple systematic reviews that pertain to 
the same original clinical question, but that may differ in their conclusions. This 
observation leads to the realization that the science of research synthesis is itself 
growing. Therefore, it is important that resources be identifi ed that guide the search 
for, and the interpretation of the  best available  evidence. 

 One such resource is CAMline is an evidence-based website on complementary 
and alternative medicine (CAM) for health-care professionals and the public. It rep-
resents a successful collaboration of conventional and CAM organizations, inter-
ests, and expertise (  www.camline.ca/index.html    ). Other similar resources are 
provided in the  Appendix .   

http://www.camline.ca/index.html
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    1.3   Conclusion 

 In the preceding paragraphs, we have touched upon the salient fundamental ele-
ments of the evidence-based process in complementary and alternative medicine. 
We have proposed that in the domain of the science of research synthesis, we must 
engage in the gargantuan task of establishing methodologies, designs, modes of 
statistical analysis, and appropriate inferential criteria for the process of synthesis of 
systematic reviews into “meta-systematic” reviews. We need to go beyond the cur-
rent protocols of research synthesis that pertain to primary research reports, and 
develop and validate new and effective procedures for “research meta-synthesis” for 
the evaluation of the best available evidence now existing in the form of systematic 
reviews. We have identifi ed established protocols, and uncovered new and novel 
avenue of emergence of this rich and active fi eld. 

 Specifi cally, we have proposed the thesis of this chapter is that CAM is enriched 
by the systematic approach of comparative effectiveness and effi cacy research and 
analysis for practice (CEERAP). We discussed the implications and applications of 
EBDM in CAM, the systematic nature of the CEERAP process toward EBDM, and 
the pitfalls and limitations of this approach as it pertains specifi cally to Ayurvedic 
medicine.       

      Appendix 

 Evidence-Based    Complementary and Alternative Medicine Online Resources 
Prepared by Linda Murphy and Jennifer Hoock for W8 at STFM 2007 (available 
from   www.fmdrl.org/index.cfm?event=c.getAttachment&riid=1487    ) 

      Free Online Full-Text and/or Bibliographic Databases on CAM 

    AGRICOLA (Agricultural Online Access) AGRICOLA is created by the US • 
National Agricultural Library. It includes citations about herbs and medicinal 
plants and includes references from the Herb Research Foundations’ HerbalGram. 
Production of electronic records began in 1970, but the database covers materials 
in all formats, including print works from the fi fteenth century. Some records are 
linked to online full-text documents. URL:   http://agricola.nal.usda.gov/      
  CAM on PubMedCAM on PubMed was developed jointly by NLM & NCCAM. • 
CAM on PubMed provides journal citations related to complementary and alterna-
tive medicine (CAM). It is a subset of all citations found on the NLM’s PubMed. 
The subset contains over 220,000 citations from mid-1950 to the  present. The  subset 
restricts retrieval to specifi c CAM topics. Individual citation displays holding 

http://www.fmdrl.org/index.cfm?event=c.getAttachment&riid=1487
http://agricola.nal.usda.gov/
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 information, and some of which provide direct access to free full-text of articles. 
URL:   http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&itool=toolbar      
  Cochrane Collaboration Complementary Medicine Field Funding was awarded • 
in 1996 to the University of Maryland Program of Complementary Medicine to 
establish the Cochrane Collaboration Complementary Medicine Field. Their 
main function is to construct a database of all the known RCTs (published or 
unpublished, in all language) that pertain to CAM. Approximately 5,800 CAM 
RCTs and over 230 systematic reviews have been identifi ed. URL:   http://www.
campain.umm.edu/ris/risweb.isa      
  HerbMed The public site of HerbMed is a free, searchable database produced by • 
the Alternative Medicine Foundation, Inc. It is updated only two times a year. 
The new herbs and updates of existing herbs are only available on the profes-
sional version, HerbMedPro, and it is available for licensing or subscription 
(  http://www.herbmed.org/licensing.asp    ). HerbMed aims to provide access to the 
scientifi c data underlying the use of herbs for health. Information is provided for 
each herb on evidence for activity, warnings (including contraindications, adverse 
effects, and interactions), preparations, mixtures, mechanisms of action, and 
other information. URL:   http://www.herbmed.org/      
  ICL (Index to Chiropractic Literature) This is a free web-based database funded • 
by the Association of Chiropractic Colleges. Librarians from 13 different chiro-
practic colleges contributed to its indexing. This database indexes 41 chiroprac-
tic journals using terms from MeSH and CHIROSH from 1985 to the present. 
URL:   http://www.chiroindex.org/#results      
  Memorial Sloan-Kettering Cancer Center This information resource, presented • 
by our Integrative Medicine Service, provides evidence-based information on 
herbs, botanicals, and other products. URL:   http://www.mskcc.org/mskcc/
html/11570.cfm      
  NIH The Offi ce of Dietary Supplements (ODS) The ODS provides a web- searchable • 
database of funded research and scientifi c papers on dietary supplements. It con-
tains two databases called CARDS and IBIDS. The International Bibliographic 
Information on Dietary Supplements (IBIDS) database provides access to biblio-
graphic citations and abstracts from published, international, scientifi c literature on 
dietary supplements. Computer Access to Research on Dietary Supplements 
(CARDS) is a database of federally funded research projects pertaining to dietary 
supplements. URL:   http://dietary-supplements.info.nih.gov/index.aspx      
  OSTMED: The Osteopathic Literature Database A bibliographic index to the • 
osteopathic medicine literature. Sponsored by the American Osteopathic 
Association and the American Association of Colleges of Osteopathic Medicine, 
OSTMED is produced by the Gibson D. Lewis Health Science Library of the 
University of North Texas Health Science Center at Fort Worth and the A.T. Still 
Memorial Library of the Kirksville College of Osteopathic Medicine. OSTMED ®  
contains selected journal and book citations from the 1800s through 2003. 
Unfortunately, since fi nancial support ceased January 31, 2004, citations are no 
longer being added to the database. URL:   http://ostmed.hsc.unt.edu/ostmed/
index.html      

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&itool=toolbar
http://www.campain.umm.edu/ris/risweb.isa
http://www.campain.umm.edu/ris/risweb.isa
http://www.herbmed.org/licensing.asp
http://www.herbmed.org/
http://www.chiroindex.org/#results
http://www.mskcc.org/mskcc/html/11570.cfm
http://www.mskcc.org/mskcc/html/11570.cfm
http://dietary-supplements.info.nih.gov/index.aspx
http://ostmed.hsc.unt.edu/ostmed/index.html
http://ostmed.hsc.unt.edu/ostmed/index.html
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  The Trip Database: “It is produced by TRIP Database Ltd.” The TRIP database • 
searches sources of medical information, including publications on evidence-
based medicine, query-answering services, guidelines, E-textbooks, medical 
images, patient information leafl ets, and peer-reviewed journals in PubMed. 
URL:   http://www.tripdatabase.com/index.html         

      Systematic Reviews 

    Bandolier Complementary and Alternative Therapies Bandolier Complementary • 
and Alternative Therapies provides EBM health-care-related issues to medical 
professionals and consumers. Health topics include the nature of evidence, herbal 
medicine and supplements, acupuncture, homeopathy, massage, and safety con-
cerns. The site provides abstracts of systematic reviews, meta-analyses, or other 
studies about CAM. The content is “tertiary” publishing, distilling the informa-
tion from secondary reviews of primary. Currently it contains over 100 summa-
ries on the effectiveness of CAM. URL:   http://www.jr2.ox.ac.uk/bandolier/
booth/booths/altmed.html      
  The Cochrane Library Developed by the Cochrane Collaboration, the Cochrane • 
Library supplies high-quality evidence to inform people providing and receiving 
care, and those responsible for research, teaching, funding, and administration at all 
levels. The database is updated quarterly on the Internet. The Library consists of 
Systematic Reviews, Abstracts of Reviews of Effectiveness, Register of Controlled 
Trials, the Methodology Reviews, and the Cochrane Methodology Register. The 
Library contains over 5,700 reports of RCTs and over 80 systematic reviews in CAM. 
URL:   http://www3.interscience.wiley.com/cgibin/mrwhome/106568753/HOME      
  PEDro: an initiative of the Centre for Evidence-Based Physiotherapy (CEBP) • 
PEDro is the Physiotherapy Evidence Database. It has been developed to give 
rapid access to bibliographic details and abstracts of randomized controlled trials 
and systematic reviews in physiotherapy. Most trials on the database have been 
rated for quality to help users quickly discriminate between trials that are likely 
to be valid and interpretable and those which are not. Reliability of the PEDro 
scale for rating quality of randomized controlled trials has been published in 
Physical Therapy 83(8):713–721, 2003 August. Abstract can be viewed at   http://
www.ptjournal.org/info/pt_abs.cfm    . PEDro also contains evidence-based clini-
cal practice guidelines. URL:   http://www.pedro.fhs.usyd.edu.au/index.html         

      Fee-Based EBCAM Online Resources 

    The Natural Medicines Comprehensive Database A comprehensive database that • 
provides evidence-based, clinical information on natural products. It is designed 
for medical professions and updated daily. Product Search is available at the top 
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of every page. It can be browsed or fi nd general data on a selected product. It can 
also be searched by scientifi c name, common name, brand name, or by ingredi-
ent. URL:   http://www.naturaldatabase.com      
  Natural Standard (electronic resource): the authority on integrative medicine The • 
database provides evidence-based information about complementary and alter-
native therapies. It contains three subdatabases: herbs and supplements, condi-
tion center, and alternative modalities. For each therapy covered by Natural 
Standard, a research team gathers scientifi c data and expert opinions. Validated 
rating scales are used to evaluate the quality of available evidence. Information 
is incorporated into comprehensive monographs designed to facilitate clinical 
decision-making. All monographs undergo blinded editorial and peer review 
prior to inclusion. URL:   http://www.naturalstandard.com/         

      CAM Curriculum Resources 

    EDCAM: Educational Development for Complementary and Alternative • 
Medicine Provided CAM curriculum resources that were developed and reviewed 
by the EDCAM grant team and advisory panel along with expert consultants in 
the fi eld of CAM and medical education. URL:   http://www.amsa.org/humed/
CAM/index.cfm      
  Stress reduction, relaxation, and wellness: “This module describes a workshop • 
that would provide medical students with healthy coping skills and introduce 
lifelong self-care techniques for stress reduction, relaxation, and wellness. Both 
didactic and experiential learning are emphasized, particularly in the area of 
mind-body medicine.” URL:   http://www.amsa.org/humed/CAM/A.doc      
  Introduction to Evidence-Based Complementary and Alternative Medicine: • 
“This module provides guidelines and resources for basic introduction to the 
various medicines practiced around the world, collectively referred to as comple-
mentary and alternative medicines (CAM). Epidemiology, usage, and terminol-
ogy are emphasized.” URL:   http://www.amsa.org/humed/CAM/B.doc      
  The Core Curriculum CAM Integration in ten categories: “The curriculum • 
resource materials were developed and reviewed by the AMSA Foundation’s 
EDCAM Grant Team and Advisory Panel along with expert consultants in the 
fi eld of CAM and medical education.” URL:   http://www.amsa.org/humed/CAM/
resources.cfm      
  Nutrition and Lifestyle: “This module provides guidelines and resources for edu-• 
cation to medical students about the medical aspects of nutrition and lifestyle and 
their effects on health.” URL:   http://www.amsa.org/humed/CAM/C1.doc      
  Mind–Body Medicines: “This module provides guidelines and resources for • 
education to medical students about mind-body medicines and the scientifi c and 
clinical basis for their usage.” URL:   http://www.amsa.org/humed/CAM/C2.doc      
  Alternative Systems of Medical Thought: Traditional Chinese Medicine, Kampo, • 
Tibetan Medicine, and Acupuncture: “This module provides guidelines and 
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resources for education to medical students about alternative medical paradigms 
evolving in Asia and the clinical practice of traditional Chinese medicine (TCM), 
kampo, Tibetan medicine, and acupuncture.” URL:   http://www.amsa.org/humed/
CAM/C3.doc      
  Alternative Systems of Medical Thought: Yoga, Ayurveda, Native American, • 
and Yoruba-Based Medicines: “This module provides guidelines and resources 
for education and background on alternative systems of medicine including Yoga 
and Ayurveda, and also introduces other systems that emphasize attunement with 
the environment such as Native American medicines and Yoruba medicine.” 
URL:   http://www.amsa.org/humed/CAM/C4.doc      
  Alternative Systems of Medical Thought: Homeopathy and Flower Essences • 
(updated 5/03): “This module provides guidelines and resources for education to 
medical students about homeopathy and provides a brief introduction to fl ower 
essence therapy.” URL:   http://www.amsa.org/humed/CAM/C5.doc      
  Bioenergetic Medicines: “This module provides guidelines and resources for • 
education to medical students about medical therapies using low-level energetic 
fi elds known commonly as energy medicine.” URL:   http://www.amsa.org/
humed/CAM/C6.doc      
  Pharmacologic/Biologically Based: Herbal Medicines: “This module provides • 
guidelines and resources for education to medical students about plants used 
as medical therapies in herbal medicine, and introduces basic principles of 
naturopathy and aromatherapy.” URL:   http://www.amsa.org/humed/CAM/
C7.doc      
  Pharmacologic/Biologically Based: Nutrition, Dietary Supplements and • 
Vitamins: “This module provides guidelines and resources for education to med-
ical students about nutrition from a biochemical aspect. It includes background 
on dietary supplements, vitamins, and minerals.” URL:   http://www.amsa.org/
humed/CAM/C8.doc      
  Manipulative Therapies: Chiropractic and Osteopathy: “This module provides • 
guidelines and resources for education to medical students about osteopathy and 
chiropractic, practices employing manipulative therapy.” URL:   http://www.
amsa.org/humed/CAM/C9.doc      
  Manipulative Therapies: Therapeutic Massage: “This module provides guide-• 
lines and resources for education to medical students about manual therapies 
including touch therapy, massage, and other medicinal approaches using hands, 
touch, and/or body awareness. It includes background on other movement and/or 
educational approaches such as Feldenkrais, Trager, Alexander Technique, deep 
fascial realignment like Rolfi ng, and massage therapies used in other systems 
such as Ayurveda and traditional Chinese medicine.” URL:   http://www.amsa.
org/humed/CAM/C10.doc      
  CAM Clinical Interviewing: “This outline describes suggested activities for • 
 students to learn how to incorporate holistic principles into their clinical skills of 
interacting with patients. Divided into four main categories, the CAM clinical 
interviewing components of the curriculum should emphasize CAM history 
 taking, holistic interviewing, patient-centered care, and cultural competency. 

http://www.amsa.org/humed/CAM/C3.doc
http://www.amsa.org/humed/CAM/C3.doc
http://www.amsa.org/humed/CAM/C4.doc
http://www.amsa.org/humed/CAM/C5.doc
http://www.amsa.org/humed/CAM/C6.doc
http://www.amsa.org/humed/CAM/C6.doc
http://www.amsa.org/humed/CAM/C7.doc
http://www.amsa.org/humed/CAM/C7.doc
http://www.amsa.org/humed/CAM/C8.doc
http://www.amsa.org/humed/CAM/C8.doc
http://www.amsa.org/humed/CAM/C9.doc
http://www.amsa.org/humed/CAM/C9.doc
http://www.amsa.org/humed/CAM/C10.doc
http://www.amsa.org/humed/CAM/C10.doc


26 F. Chiappelli

An additional introduction to alternative medical methods of clinical diagnosis is 
also provided.” URL:   http://www.amsa.org/humed/CAM/D.doc      
  Integrative Medicine Field Study: “This module provides suggested activities • 
and resources for students interested in moving beyond didactic and experiential 
work in CAM. As part of the integrative medicine fi eld study course, AMSA 
suggests four independent and self-directed exercises to complement the existing 
curricula: CAM research, literature searches, community service, and mentor-
ship.” URL:   http://www.amsa.org/humed/CAM/E.doc      
  The Consortium of Academic Health Centers for Integrative Medicine (CAHCIM): • 
The Center is supported by a grant from the Philanthropic Collaborative for 
Integrative Medicine. Their membership currently includes 36 highly esteemed 
academic medical centers   http://www.imconsortium.org/cahcim/members/home.
html    . Their mission is “to help transform medicine and health care through rigor-
ous scientifi c studies, new models of clinical care, and innovative educational 
programs that integrate biomedicine, the complexity of human beings, the intrin-
sic nature of healing, and the rich diversity of therapeutic systems.” URL:   http://
www.imconsortium.org/      
  Core competencies in integrative medicine for medical school curricula: a pro-• 
posal. Acad Med. 2004 Jun;79(6):521–531. Review.PMID: 15165971 [PubMed—
indexed for MEDLINE]  
  Curriculum in Integrative Medicine: A Guide for Medical Educators. May 2004 • 
“The Consortium of Academic Health Centers for Integrative Medicine Education 
Working Group developed a set of competencies for undergraduate medical 
 education (medical school level) that was published in the June 2004 issue 
of Academic Medicine: Core Competencies in Integrative Medicine for 
Medical School Curricula: A Proposal URL:   http://www.imconsortium.org/img/
assets/20862/AcademicMedicine1.pdf     As a follow-up, the EWG project leaders 
developed and disseminated a curriculum guide that provided specifi c examples 
and illustrations from Consortium institutions regarding how medical schools 
can approach the implementation of the    recommended competencies. The Guide 
for Medical Educators is no longer available in print, but all materials may be 
downloaded. The EWG is presently writing a follow-up article to this guide that 
will highlight these innovative curricula and provide additional examples from 
newer Consortium member schools.” URL:   http://www.imconsortium.org/img/
assets/20825/CURRICULUM_fi nal.pdf      
  Northwest AHEC Online    Professional Curriculum on Herbs and Dietary • 
Supplements These online courses specifi cally designed for Physicians,  physician 
assistants, nurses, advanced practice nurses, pharmacists, dietitians, nutritionists, 
other interested health-care professionals and health professions students-in-
training (including residents, fellows, and postdoctoral students). The goal is to 
improve knowledge, confi dence, and communication with the use of herbs and 
dietary supplements. The curriculum has    been approved for a maximum of 14 h 
of continuing education credit. URL:   https://northwestahec.wfubmc.edu/learn/
herbs_ce/index.cfm         
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      Free Online Journals and Newsletters 

    Alternative Health News Online, URL:   • http://altmedicine.com/FrameSet.asp      
  BMC Complementary and Alternative Medicine from Vol. 1, 2001 to the present. • 
URL:   http://www.pubmedcentral.nih.gov/tocrender.fcgi?journal=10&action=archive      
  British Medical Journal: As of March, 2007, it published and collected over 140 • 
articles on Complementary Therapies. URL:   http://bmj.com/cgi/collection/
complementary_medicine      
  Dietary Supplements/Food Labeling Electronic Newsletter, URL:   • http://www.
cfsan.fda.gov/~dms/infonet.html      
  Evidence-based Complementary and Alternative Medicine from Vol. 1, 2004 to • 
the present. URL:   http://www.pubmedcentral.nih.gov/tocrender.fcgi?journal=241
&action=archive      
  Natural Standard Monthly Newsletter URL:   • http://www.naturalstandard.com/      
  NCCAM Newsletter, URL:   • http://nccam.nih.gov/news/newsletter/           
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