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Preface 
 

The concepts of health, illness and healing have evolved over the centuries. But it was 
always a concern of humanity to eliminate suffering and prevent death. The resources 
used for these purposes were evolving as knowledge about the nature of the diseases 
improved. Modern medicine achieved amazing progresses but, in recent years, many 
patients have expressed their dissatisfaction with the conventional healthcare because 
of its increasingly technical approach, morbidity by the side effects of treatment and 
the absence of cure for certain diseases. 

Complementary therapies (CTs) are practices, products or systems for health that are 
outside the domain of conventional medicine (also called Western or allopathic 
medicine), used either to treat illnesses or to promote health and well-being.  Defining 
CTs is difficult, because the field is very broad and constantly changing. The list of 
what is considered CT changes continually, and therapies whose safety and 
effectiveness are demonstrated may become part of conventional medicine. 

The number of patients who question their general practitioners about CTs increases 
continuously. These therapies complement the conventional medicine by fulfill 
demands not attended by the standard approach and by diversify the conceptual chart 
of medicine.  An approach oriented for a broader meaning of cure (physical, mental, 
emotional, social and spiritual) should combine in a coordinated way treatments from 
conventional medicine and CTs for which there is some high-quality evidence of 
safety and effectiveness. 

Modernly, this is achieved by the "Integrative Medicine" approach. This is aligned to 
the concept of patient-centered healthcare, which is the provision of what an 
individual needs particularly. It is a model of care that promotes patient recovery at all 
levels. However, there are several issues still unanswered in the field of CTs, that 
include:  How does it work? Will it interact with conventional medical treatments 
already in use? What objective benefits can be expected? Do the potential benefits 
outweigh the potential risks? How long must the treatment last? 

In order to walk towards a balanced situation in the field of CTs, we need to ask and 
answer questions that generate useful directions. Using a SWOT analysis (Strengths, 
Weaknesses, Opportunities, Threats), we may risk to frame the current scenario and to 
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project the possible future of CTs. Besides the here listed strengths, opportunities, 
weaknesses and threats, there must be many others. 

1. STRENGTHS are characteristics that give to the issue an advantage. This item has 
to do with survival. Key questions for this issue include: What are our advantages? 
What other people see as our strengths? What we do exceptionally well? What 
valuable assets do we have? We may identify at least two major Strengths of CTs: the 
public preference and the ancient tradition. 

1.1. Public Preference. The interest in CTs among patients is increasing worldwide. 
One of the main reasons is a growing trend for patients to take a more proactive 
approach to their own health. Patients also focus self-care to prevent diseases and 
improve quality of life. Also, some individuals feel some frustration with the 
dominant health care system. The patients expect that the health services respect and 
support their willing about CTs, following the model of patient-centered care. Many 
people are prone to pay for CTs out-of-pocket to be treated in a more holistic way. 

1.2. Ancient Tradition. Many CTs have originated hundreds or thousands years ago, 
and have successfully survived till our days. This only fact may be viewed as a proof 
of value of these techniques, which deserves the due respect. The ancestral root of 
many CTs produces a great appeal for the ancient knowledge they save. 

2. WEAKNESSES (or Limitations) are characteristics that place the issue at a 
disadvantage. This item has to do with maintenance. Key questions for this issue 
include: What do we do badly? What should we avoid? There are weak links in the 
chain? What could we do better? From what we are criticized? Where are we 
vulnerable? We may identify at least two major Weaknesses of CTs: the “mystique” 
language and the unpredictability of outcomes. 

2.1. “Mystique” language. Communication is a weak point in CTs. The concepts of the 
techniques are often elaborate, transcending biophysical models and employing the 
principles of salutogenesis. Terms as “prana” and “chi”, among many others, don’t 
correlate to modern biologic concepts. This gap reinforces the skepticism among 
scientists. Also there are some misunderstandings, such thinking that "every natural 
product must be healthy", hiding the fact that, as with any medical treatment, there 
can be risks with some CT. 

2.2. Unpredictability of Outcomes. The lack of uniformity on the patients’ responses 
to CTs is responsible for many reports of bad results on researches. Many CTs work 
well for some patients while don’t work at all for others. There may be factors 
determining these differences, which remain still unknown because these factors must 
be beyond the data obtained from randomized double-blind clinical trials.  

3. OPPORTUNITIES are external chances to improve performance. This item has to 
do with growth. Key questions for this issue include: What are the good opportunities 
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ahead? In which emerging trends can we capitalize? What are the opportunities not 
still addressed? We may identify at least two major Opportunities of CTs: better 
general acceptance and the need for low-cost healthcare. 

3.1. Better General Acceptance. The interest in CTs arrived to universities, which 
encourages high level academic studies in this field. Currently, there are many 
valuable scientific journals dedicated to publish articles about CTs. Some respected 
healthcare institutions started to offer many CTs techniques besides conventional 
treatments.   

3.2. Need for Low-Cost Healthcare. All over the world, governments face difficulties 
to maintain the current financial investment in healthcare. At same time, there is a 
growing body of evidence indicating that CTs are making a significant and cost 
effective contribution to the health of the community, especially in chronic disease 
management and prevention of diseases.  

4. THREATS are external elements that could cause trouble. This item has to do with 
development. Key questions for this issue include: Do we have all the necessary skills? 
Deficiencies can make us critically vulnerable? What obstacles ahead can block 
progress? There are changes coming in our field? We may identify at least two major 
Strengths of CTs: the charlatanism by some practitioners and the prejudice and 
disinterest from health professionals. 

4.1. Charlatanism by Some Practitioners. Charlatans may be motivated either by 
greed or ignorance. Anyway, some practitioners of CTs make exaggerated claims 
about curing diseases, and some ask their patients to abandon the conventional 
treatment. For these reasons, many doctors are conservative about recommending 
CTs. Challenges include also the user behavior. Patient may seek CTs for wrong 
motivations, as a shortcut to resolve problems. The results may include from 
disappointment to retardation of clinical investigation, with serious consequences.  

4.2. Prejudice and Disinterest from Health Professionals. Many people ridicule CTs 
even before to collect all information for a critical analysis. The attachment to 
conventions results from the sloth to remain in a comfort zone. As a rule, health 
professionals don't receive training in CTs, so they may not feel comfortable making 
recommendations or addressing questions in this area. Many physicians are familiar 
with acupuncture or chiropractic, but are not quite sure how to respond to patients 
who ask for music therapy or Reiki. 

Based on the above facts, we could propose some actions to support the development 
of CTs and their integration to conventional care. Figure 1 represents the framing of 
the CTs question and illustrates the actions to support a full integration with 
conventional healthcare. 
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Figure 1. SWOT representation for CTs (black squares), strategies for improvement (grey arrows) 
and actions required (dotted squares). 

Strategy A - Maximize success by identifying matching Strengths and 
Opportunities. The main action for this purpose is financial support for research. 
One reason for the lack of research in CTs is that large, carefully controlled medical 
studies are costly. Trials for conventional therapies are often funded by large 
companies that develop and sell drugs. Fewer resources are available to support trials 
of CTs. Governments, universities, independent institutions and professional 
associations must join resources to solve this gap.  

Strategy B - Identify Strengths that may reduce the effect of Threats. The main action 
for this purpose is education of healthcare professionals. Because of the increased use 
of CTs, all health professionals need to be familiar with this subject so they can assist 
clients to make informed decisions in the use of these therapies. Although many health 
professionals are developing a favorable opinion toward CTs, they commonly have 
difficulty to supply orientation for patients about benefits and risks, limitations and 
characteristics of the techniques, due to lack of training.  The body of evidences about 
the efficacy and the security of the diverse modalities of CTs is dynamic and request 
constant updating by the health professionals.  

Strategy C - Identify Opportunities that may reduce the effect of Weaknesses. The 
main action for this purpose is establishing common ground. CTs must be integrated 
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to conventional healthcare in a cooperative, non-competitive way. Advances in 
physiologic knowledge will act as a bridge linking the biologic facts with the proposals 
of CTs. For many complementary therapies is almost impossible to conduct this type 
of study, due to the difficulty in creating a control group. Alternative ways to validate 
CTs must be explored. 

Strategy D - Minimize failure by identifying matching Weaknesses and Threats. 
The main action for this purpose is standardization of procedures. There is no 
standardized system for credentialing CTs practitioners, as a whole, to provide 
services. The extent and type of credentialing vary greatly among regions and from 
one CT profession to another. In different countries, a same product may be labeled as 
food supplement or as medication. A safe, ethical, efficacious treatment with CTs can 
only be offered when fully incorporated into conventional healthcare. An orthodox 
clinical diagnosis must be established, to make sure that not only the symptoms are 
being treated, but also their causes. 

To conclude, we foresee an epoch when CTs may complete the definition of health 
adopted by the World Health Organization (WHO): "a state of complete physical, 
mental and social well-being, and not merely the absence of disease or infirmity." This 
definition was adopted during the founding of this entity in 1948, and has not been 
modified since then. In the late 1970s, the WHO created the Traditional Medicine 
Program. Since then, the WHO expressed its commitment to encourage Member States 
to formulate and implement public policies for integrated and rational use of 
traditional medicine and CTs in the national health care as well as the development of 
scientific studies. 

We hope the information from the present book can collaborate in some manner with 
the ongoing process of evolution of the paradigms related to concepts of health, 
disease and healing.  

 
Marcelo Saad, MD, PhD  

Acupuncturist at Hospital Israelita Albert Einstein 
Director of S. Paulo Medical College of Acupuncture, 

S. Paulo  
Brazil 

 
Roberta de Medeiros, Biologist, PhD  

Full Professor of Physiology at Centro Universitario S. Camilo 
S. Paulo  

Brazil 
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Chapter 1 

Complementary Therapies – Considerations 
Before Recommend, Tolerate or Proscribe Them 

Roberta de Medeiros and Marcelo Saad 

Additional information is available at the end of the chapter 

http://dx.doi.org/10.5772/50446 

1. Introduction 

According to the World Health Organization, "health is a state of complete physical, mental 
and social wellbeing, not merely the absence of disease or infirmity." This definition was 
adopted at the founding of this organization in 1948 and has not been modified since then 
[1]. By this definition, clinical and conventional surgical treatment, in their strict sense, 
would not encompass everything the patient needs to balance your health. When applied 
alone, conventional health treatment may bring limited results, adverse effects from the 
interventions, and the high inherent cost. Many symptoms are multi-factorial and the role of 
the psyche is crucial. In such cases, many complementary interventions have great potential 
to alleviate these symptoms. 

In recent years, many patients have shown dissatisfaction with conventional medicine due 
to its more technical approach, the morbidity by side effects of the treatment, and absence of 
cure for some diseases. In this scenario, complementary therapies have become an attractive 
option for many patients. The growing interest of patients by complementary therapies is 
due to [2]: evidences linking many diseases to some lifestyle; patients focusing more their 
welfare; and their desire to consume fewer drugs. At the same time, physicians and health 
services are progressively having more positive attitudes about to complementary therapies. 
The CT aim to optimize physical symptoms, quality of life and emotional aspects, and to 
prevent or delay the onset of some diseases. There are many advantages resulting from the 
use of CT: it emphasizes the well-being and global healing (not just symptoms or diseases), 
encourages the patient to actively participate in their healing process, and supports the 
concept that treatment is possible even when the cure is not. 

An estimated 30 to 62 percent of adults in the United States use CT [3]. A lack of consensus 
on the definition of CT has led to inconsistencies among the reports of various surveys on 
CT prevalence and patterns of use. Educated individuals tend to use CT more than poorly 
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educated individuals [3]. This goes against the idea that using CT is a non informed choice 
resulted from ignorance. This chapter will discuss controversies related to complementary 
therapies and the ways to increase their integration to the present biomedical model. The 
following topics will be addressed: 

• Concepts 
• Elements that may limitate the use of ct  
• A special word on the placebo effect 
• A special word on herbal treatment 
• Roles of the involved personages 
• Integrating conventional and complementary healthcare 
• A framework for rational decision 
• Conclusions 

2. Concepts 

In this field, the most used term is Complementary and Alternative Medicine (CAM). We 
instead prefer the term Complementary Therapies (CT), not only because it is simpler, but 
also because the adjectives “complementary” and “alternative” should not be used together 
in one expression. “Complementary” therapies are used together with conventional 
medicine, unlike “alternative” therapies, which are used in place of conventional medicine. 
In addition, the “medicine” from CAM is compromising, suggesting a parallel model. 
However, in practice, CT and CAM are used almost as synonyms, without harm for the 
overall comprehension.  

These terms refer to a broad range of healing philosophies (schools of thought), approaches 
and therapies that mainstream Western (conventional) medicine does not commonly use, 
accept, study, understand, or make available [3]. CT are therapeutic products or practices 
which are not currently part of the conventional curative approach, but whose safety and 
efficacy have been scientifically studied. CT compose a group of diverse health care systems, 
practices, and products [4]. Many CT are also called holistic, because generally they consider 
the whole person, including physical, mental, emotional and spiritual aspects. 

There are many definitions of CT, none of them perfect. The National Center for 
Complementary and Alternative Medicine (NCCAM, a department from National Institutes 
of Health, from USA) defines them simply as a group of diverse medical and health care 
interventions, practices, products, or disciplines that are not generally considered part of 
conventional medicine [5]. Broadly, CT are practices and ideas that are outside the domain 
of conventional medicine in several countries and defined by its users as preventing or 
treating illness, or promoting health and well-being. These practices complement 
mainstream medicine by satisfying a demand not met by conventional practices and 
diversifying the conceptual framework of medicine [6]. 

Defining CT is difficult, because the field is very broad and constantly changing. There is 
much debate over accurately defining CT and as more therapies and practices appear (or re-
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emerge) in popular culture, and as more gain scientific merit and become conventional 
treatments, definitions continue to evolve [7]. The list of what's considered CT changes 
continually and therapies whose safety and effectiveness are demonstrated will become part 
of conventional medicine. For instance, several orthodox pharmaceuticals including anti-
inflammatories and diuretics have been found from traditional herbal medicines. 

3. Elements that may limitate the use of CT 

Efficacy: Three concepts related to testing healthcare interventions must be differentiated 
[8]: 

• Efficacy is the extent to which an intervention does good in ideal circumstances. The 
question is: “Can it work?” The answer is given by explanatory trials 

• Effectiveness refers to whether an intervention does good under usual healthcare 
practice. The question is: “Does it work in practice?” The answer is given by 
management trials 

• Efficiency refers to the effect of an intervention in relation to the resources it consumes. 
The question is: “Is it worth it?” The answer is given by cost benefit trials 

Studies in complementary therapies follow a different dynamic from that of studies with 
drugs. Figure 1 (adapted from Kienle [9]) illustrates this reality. Some characteristics of CT 
treatments and modalities make it difficult to apply the traditional RCTs or treatment 
effectiveness studies used in conventional medicine. Some study designs that might be used 
to address some of these characteristics including [3]: N-of-1 trials, preference RCTs, 
observational and cohort studies, case control studies, studies of bundles or combinations of 
therapies, attribute-treatment interaction analyses, and qualitative research. It is difficult or 
impossible to conduct double-blind trials with some modalities. The concept of blinding in 
which the patients and the treating clinicians participating in clinical trials do not know 
what treatment the patient is receiving is an important way to minimize expectation effects 
and biases on the part of both the patient and the clinician. For most CT modalities, 
however, blinding is very difficult or impossible. 

 
Figure 1. In the model proposed by Kienle [9], the investigation of complementary therapies follow the 
opposite flux of that one followed by the investigation of conventional pharmacotherapy. 
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Finally, when considering scientific evidence about the efficacy of any treatment, one must 
remember that "absence of evidence" (meaning that currently there are no adequate studies) 
is different from "absence of effect" (meaning that studies have failed to show adequate 
improvement). This classification is dynamic, as new studies being published periodically 
and bringing new information. 

Safety: It is always important to remember that natural therapy is not synonymous of safe 
therapy. The general opinion that CT are harmless, healthy, pure, biological and without 
adverse events is a myth. There are varying degrees of potential patient harm that can result 
from either conventional medical practices or CT [3]: 

• Economic harm, which results in monetary loss but presents no health hazard; 
• Indirect harm, which results in a delay of appropriate treatment, or in unreasonable 

expectations that discourage patients and their families from accepting and dealing 
effectively with their medical conditions; 

• Direct harm, which results in adverse patient outcome. 

Legislation: CT are unregulated in most countries, and there is an urgent need to develop 
policies in order to minimize the risks and maximize the benefits of CT use [10]. CT must 
ideally be provided by a qualified practitioner, preferably registered and certified, with 
adequate training background, good skills and knowledge. The provider must be competent 
to provide CT services of quality. A surveillance system for malpractice must be established. 
In different countries, the same product can be labeled as a dietary supplement (available in 
stores) or medication (available at drugstores). 

Cost-Benefit: CT have a potential for reducing costs in health because they are relatively 
non-expensive and avoid high technology, among other motives. Obviously, immediately 
after their introduction, there is a small increase in cost, which is added to the sum of 
treatments. The cost-benefit may appear later, by saving money with further healthcare. A 
number of systematic reviews of economic evaluations of CT have been published. These 
reviews almost universally conclude that the economic outcomes of some CT therapies are 
encouraging, but that more and better quality studies are needed. A recent study [11] 
showed that patients whose general practitioner has additional CT training have 0–30% 
lower healthcare costs and mortality rates, depending on age groups and type of CT. The 
lower costs result from fewer hospital stays and fewer prescription drugs. 

Risk-Benefit Analysis: There is also little research on how the public understands the 
information in terms of risks and benefits and how such perceptions support decision 
making process. Considerable misinformation is dispersed by vendors and on the Internet. 
A significant percentage of CT use is unsupervised and engaged in as self-care [3]. A 
majority of patients who use CT do not disclose such use to their physicians. 

Adams et al [12] tracing some guidelines for risk-benefit analysis, invites us to consider: 

• Severity and acuteness of illness 
• Curability with conventional treatment 
• Degree of invasiveness, associated toxicities, and side effects of the CT 
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• Quality of evidence of safety and efficacy of the desired CT treatment 
• Degree of understanding of the risks and benefits of CT treatment 
• Knowledge and voluntary acceptance of those risks by the patient 
• Persistence of the patient’s intention to use CT treatment 

So, the efficacy is just one of the factors that must be considerate. CT would be used even 
without solid evidence of efficacy if: 

• The condition is highly prevalent (e.g., diabetes mellitus). 
• The condition causes a heavy burden of suffering. 
• The potential benefit is great. 
• Some evidence that the intervention is effective already exists. 
• Some evidence that there are safety concerns exists. 

Physician must also consider a balance between efficacy and safety, classifying treatments as: 

• effective and safe (having adequate scientific evidence of efficacy and/or safety or 
greater safety than other established treatment models for the same condition). CT 
belonging to this group surely must always be used.  

• effective, but with some real or potential danger (having evidence of efficacy, but also 
of adverse side effects). CT belonging to this group may sometimes be used, under close 
supervision.  

• unknown effectiveness, but safe (having insufficient evidence of clinical efficacy, but 
reasonable evidence to suggest relative safety). CT belonging to this group may 
sometimes be used, under close supervision. 

• ineffective and dangerous (proven to be ineffective or unsafe through controlled trials 
or documented evidence or as measured by a risk/benefit assessment). CT belonging to 
this group may never be used. 

4. A special word on placebo effect 

The placebo effect is the therapeutic effect produced by something that objectively has no 
activity on thetreated condition [13]. It corresponds to a physical or psychological benefical 
change that occurs in response to factors that can be considered a placebo, such as an 
inactive substance made to resemble a drug (as a flour tablet), a false equipment or 
procedure (as acupuncture needle which does not penetrate effectively into the skin) or a 
therapeutic experience or a symbol (such as doctor-patient relationship in the "white-coat 
effect"). 

In any health treatment, the following factors are at stake: (a) specific elements (such as 
acupuncture needling); (b) undetectable and incidental elements (such as patient's beliefs, 
contextual factors and meaning, the listening and speech process); and (c) items not related 
to treatment (such as the natural course of disease or spontaneous regression). The placebo 
effect is in the second group, comprising the non-specific effects present in any doctor-
patient relationship, including: attention, empathic concern, examinations, qualifications of 
health status and monitoring. 
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The dynamic set of all these treatment elements impacts over the patient's anxiety and the 
relationship he makes with the disease. As each therapy has these elements, even surgery is 
a field in which the placebo effect may be present in some degree [13]. So, to say that a CT 
"is no better than placebo" does not mean that this therapy is ineffective. 

All facets of the placebo effect can not be explained by a single theory. Several explanations 
take into account the inter-relations between mental processes (expectations) and brain 
(neurophysiology). Currently, two theories have been more involved: the classical theories 
of conditioning and expectation [14]. Studies on the placebo effect have assisted in 
understanding the influence of mind over body. Placebo analgesia (caused by the injection 
of saline solution) elicits the production of endogenous opioids. It can be reversed by opioid 
antagonists such as naloxone. [13]. 

The randomized controlled trial was designed to test new drugs and it is based on 
physiological biomedical assumptions. In an essay on drugs, some elements such as 
speaking and listening are taken as incidental factors separate of the objective effect of 
pharmacological treatment. On CT, both incidental and biological phenomena are 
intertwined and can be equally important (Figure 2). A factor that is also at stake is the 
performative efficacy. This is based on the power of belief, mentalizing, the expectation of 
the symbols and their meanings. Complementary therapies, therapeutic rituals tend to have 
an especially powerful performative efficacy. This could amplify the extension of the non-
biological effects. 

 
Figure 2. Representation of the importance of specific physiological effects, non-specific effects and 
non-biological effects on conventional and on complementary therapies. 
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on the assumption that only the needling is effective treatment in acupuncture. Thus, 
patients in the control group receive almost everything except the real needling. As other 
elements of treatment (such the diagnostic process of Chinese medicine that involves 
listening and speaking) also have practical effect, this design is inappropriate because the 
two groups are getting these other elements. Consequently, the difference between the 
groups may underestimate the total therapeutic effect of acupuncture [15]. 

By studying the placebo effect in complementary therapies, Kaptchuk [16] divided the 
factors that may modulate this effect in groups: (a) patient characteristics (expectations, 
preference for participatory interventions); (b) the therapist characteristics (the image of 
"savior" that he can pass to the patient by an enthusiastic attitude); (c) therapist-patient 
interaction (when both share beliefs, generating empathy in clinical consultation); and (d) 
the nature of the disease (good results in situations with subjective symptoms, chronic 
conditions with variable course influenced by selective attention and affective disorders. 
Examples include chronic pain, fatigue, headache, arthritis, allergies, hypertension, 
insomnia, asthma, digestive disorders, depression and anxiety). 

5. A special word on herbal treatment 

CT are perceived by general population as more "natural" and less aggressive. Although the 
side effects of CT are generally smaller, they are not negligible. For example, many botanical 
products contain active ingredients potentially harmful [17]. Herbal medicines may have 
adverse events, which are attributable to irregular quality of the products, as well as 
unwanted interactions (with drugs or other supplements). As many supplements are not 
categorized as drugs, their manufacturers are not required to prove they are safe and 
effective (although supplements must have a safety record). The lack of reliable and 
consistent products is a challenge to the research and clinical practice. 

• The main problems regarding use of herbal treatment is listed below [18]: 
• Contamination with heavy metals: mercury, arsenic and lead are the most commonly 

detected  
• Contamination with agriculture inputs: insecticides, fungicides and herbicides.  
• Contamination with pathogenic microbes and poisonous mycotoxins  
• Absence of laws to regulate and commercialize with proof of efficacy and safety. 
• Variation in the amount of active ingredients (related to purity and standardization).  
• Variation on the origin (local harvest, harvest, plant species, etc.).  
• Unlike vitamins and minerals, herbal supplements are composed of many active 

compounds 

Health professionals and providers of CT involving herbal medication should follow the 
national pharmacovigilance legislation [10]. At other side, manufacturers and 
importers/distributors of CT medication products could be a source of information on 
adverse events involving their products. Some countries have included this source of 
information as part of their regulatory framework. Manufacturers should report directly to 
the national pharmacovigilance centre or to the regulatory authority. 
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Herbal medications must bring wrote information equivalent to conventional remedies, 
such as precise therapeutic claims and corresponding level of evidence, quality control on 
production, precautions and adverse events, interactions and contraindications, posology 
and methods of administration, and considerations for children, pregnant or lactating 
women and the elderly [10]. 

6. Roles of the involved personages 

There is a challenge to provide ethical, medically responsible counseling and provision of 
CT that respects and acknowledges the patient’s values. For the proper use of a CT is 
necessary for the physician, the patient, the therapist and the health services to play their 
expected roles. Table 1 provides a description of these expected obligations. 

 

Role of the 
Health Care 
Service 

- Focus on the patient's interest, according to a humanized care giving. 
- Allow and encourage the use of CT in an open and evidence-based way. 
- Disseminate guidance on the nature of these treatments and their 

features. 
- Inform the patient about potential risks and benefits, on realistic 

expectations. 

Role of the 
physician 

- Actively ask the patient about past and current use of CT. 
- Educate and encourage patients to use CT when indicated. 
- Help the patient to interpret texts found on CT elsewhere. 
- Respect and support the wishes and values of the patient. 

Role of the CT 
therapist  

- Have written policy and procedures in place to avoid any 
misunderstandings. 

- Contact local council to check out health and safety requirements. 
- Ensure adequate data storage and protection when retaining client 

information. 
- Check about professional indemnity insurance with your professional 

body. 

Role of the 
patient 

- Do not stop conventional treatments on your own. 
- Inform your assistent physician which CT is being used. 
- Request information from reliable sources. 
- Find the indication of a therapist of confidence. 
- Supplements should be from a reliable source. 
- Be aware that different patients respond in different ways . 

Table 1. Description of the expected roles for the proper use of CT in health services. 

Patients as informed clients: Clients may identify reliable information by their purpose, 
relevance/accuracy, sources, updated information, and objectivity [10]. For example, is the 
information intended to educate the consumer or sell a product? Also, good information 
meets the needs of the consumer and is relevant to his/her lifestyle and situation. It should 
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not give unrealistic recommendations and should be written in a language that is easy to 
understand and does not contain obvious errors such as misspellings and grammatical 
mistakes. Credible information states clearly who is responsible for the information, who is 
financially supporting the information and where the information comes from (i.e. the 
original source). It should be clear whether the information is opinion-based or factual. A 
good source of information provides unbiased and balanced information. Such information 
should be honest about areas of uncertainty and enable consumers to make therapy choices 
that are in his/her best interest. In case of commercial information, relationships to product 
manufacturers, for example, should be clearly stated. 

Motivations to use CT: The motivations for using CT are numerous, but a major contributor 
appears to be the pursuit of wellness. Many patients appear to use CT for this goal and not just 
the treatment of disease. Besides well-being, patient may be seeking cure for a disease, 
symptom control. It is important that patient expectations be realistic about the results under 
the current knowledge. Certainly it will be always a wrong motivation to search a CT only 
based on “fashion”. There is a natural selection that leads people to use CT. People with a low 
taste for medical interventions might be more likely to choose CT. Also patient may seek better 
practices (less overtreatment, more focus on preventive and curative health promotion).  

7. Integrating conventional and complementary healthcare 

An unconventional therapy may be used alone, as an alternative to conventional therapies, 
or in addition to conventional therapies. This third trend is referred to as an integrative 
approach. Health care that integrates CT therapies with conventional medicine has been 
termed “integrative medicine” by many. Whatever term is used, the goal should be the 
provision of comprehensive care that is safe and effective, care that is collaborative and 
interdisciplinary, and care that respects and joins effective interventions from all sources. 
This comprehensive approach should be based on customization based on patient needs and 
values, being the patient as the source of control.  

The boundaries between CT and conventional medicine are constantly evolving, since 
interventions such as hospice care or relaxation and breathing techniques in childbirth that 
were once considered unconventional are now widely accepted. CT interventions are being 
incorporated into integrative medicine practices located in conventional medical care 
settings.  

As the quantity and quality of research in CT is growing, there is a more open attitude to CT 
among conventional health professionals. Guidelines and consensus statements issued by 
conventional medical organizations have recommended some CT, which are increasingly 
practiced in conventional medical settings, particularly acupuncture for pain, and massage, 
music therapy, and relaxation techniques for mild anxiety and depression. Some forms of 
CT are being incorporated into services provided by hospitals; covered by health 
maintenance organizations; delivered in conventional medical practitioners’ offices; and 
taught in medical, nursing, and other health professions schools. Insurance coverage of CT 
therapies is increasing and integrative medicine centers and clinics are being established. 
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Comprehensive health care must go beyond the conventional clinical and surgical 
treatment. Ideally, it should also involve changes in the patient's lifestyle (nutrition, exercise, 
stress management, etc..), associated with multidisciplinary treatments (physiotherapy, 
psychotherapy, etc..) and complementary therapies (CT) (Figure 3). This ideal model should 
include both conventional medical and CT approaches to health promotion, disease 
prevention, and the treatment of illness that have been shown to be safe and effective. 

 
Figure 3. Illustration of an ideal model of integrative health approach 

An example of successful use of CT in a general hospital was published by Dusek [19]. The 
adoption of CT had a significant impact in promoting analgesia with a reduction in pain 
score by an average of 50%. The techniques used were relaxation, acupuncture, acupressure, 
massage, therapeutic touch, music therapy, aromatherapy and reflexology. 

Education in CT is an important field for all health professionals. Although many non-
conventional therapeutic modalities have already passed through scientific analysis, there is 
still much ignorance and prejudice from health professionals. For those in conventional 
practice, it is important to learn about CT to appropriately interact with and advise patients in 
a manner that contributes to high-quality, comprehensive care. Health profession schools (e.g., 
schools of medicine, nursing, pharmacy, and allied health) incorporate sufficient information 
about CT into the standard curriculum at the undergraduate, graduate, and postgraduate 
levels to enable licensed professionals to competently advise their patients about CT. 

Education is also important because patient prone to use CT may search it independently of 
approval of the physician. Patient must feel safe and comfortable to bring this discussion to 
the clinical visit. Otherwise, there is the risk of seeking a non-orthodox treatment without 
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the knowledge of the assistant physician. The lack of guidance by the physician may lead to 
harming results. Physician and patient, in joint decision, may choose CT that are safe and 
have some potential benefit. 

8. Future steps 

The NCCAM (already cited) proposed these 3 goals for the period 2011–2015: advance the 
science and practice of symptom management; develop effective, practical, personalized 
strategies for promoting health and well-being; and enable better evidence-based decision 
making regarding CT use and its integration into health care and health promotion. To 
achieve it, the institution stated these strategic objectives [5]: 

• Advance research on mind and body interventions, practices, and disciplines. 
• Advance research on CT natural products. 
• Increase understanding of “real world” patterns and outcomes of CT use and its 

integration into health care and health promotion. 
• Improve the capacity of the field to carry out rigorous research. 
• Develop and disseminate objective, evidence-based information on CT interventions. 

It will be important to understand how CT and conventional treatments interact with each 
other and to study models of how CT and conventional medical treatments can be provided 
in integrated and coordinated ways. Unfortunately, little information is available about the 
outcomes and the effectiveness of various models of integration.  

Many critics of CT argue that some of them are explained by theories that do not follow the 
current biomedical model. The fact is these CT were born in the past and reflect the 
worldview of that time. But a model is just a way to explain a phenomenon and make it 
teachable. This model might make sense in that epoch, and we must understand the theory 
of CT under the light of this sense. If it does not fit the current model, there should not be 
immediately discarded. In the past, conclusions were drawn from the intensive observation 
of nature, and they have insights we could not draw today. 

Thus, old theories have considerable value, although they may have gross errors (for example, 
on anatomy and physiology). One way to reconcile this dilemma could be the realization that 
current conventional model best explains mechanical (materials) problems, while CT best 
explain functional disorders (which are actually related to most of the medical appointments). 
An allegory for this would imagine that if human beings were a computer, the current 
biomedical model would better take care of the hardware, whereas CT better fix the software. 

9. A framework for rational decision 

The increasing use of CT by patients, health care providers, and institutions makes it 
imperative that physicians consider their ethical obligations when recommending, 
tolerating, or proscribing these therapies. Table 2 proposes a framework for rational 
decisions about CT based on different scenarios. Note that no isolated factor (such as 
efficacy) is the only one to be scaled. The decision about a CT will be based ultimately on the 
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judgment of the components of this matrix. For example: when a technique has not proven 
efficacy, but it can improve the quality of life of patient, it should not be discarded 
immediately. It could not be used for therapeutic purposes, but to enhance well-being. For 
such, it is necessary the technique be not harmful and be aligned to the values of the patient. 
This is the case of techniques such Reiki and Bach Flower Remedies.  
 

 Use broadly this CT 
without major 

concerns

Use this CT in some 
cases with close 

supervision

Avoid use this CT 
and counter-indicate 

it 

Efficacy (mechanisms of 
action) 

Totally known Partially known Totally unknown 

Effectiveness (effect in 
practice) 

Well documented for 
the condition treated

Some evidences for 
the condition treated

Unknown results for 
the condition treated 

Efficiency (cost-benefit 
ratio) 

Certainly worthy Potentially worthy Not worthy at all 

Safety No possible direct 
harm

Potential harm Documented major 
harm

Risk-benefit ratio Patient has incurable 
burdened disease 

Patient has chronic 
burdened disease

Patient has mild self-
limited disease 

Legislation Board or council 
regulations

Acknowledged by 
some agencies

Marginal situation 
before health agencies 

Patient characteristics Adequately informed, 
motivated and/or 
expectant

Moderately informed, 
motivated and/or 
expectant

Badly informed, 
motivated and/or 
expectant 

Physician 
characteristics 

Partnership on a real 
patient-centered care 

Respect to the will of 
patient, but 
suspicious about CT 

Very uncomfortable 
with these patients 
values 

Healthcare service (HS) 
characteristics 

CT offered inside HS CT referred from HS CT not linked at all 
with a HS 

Practitioner 
characteristics 

Well trained, board 
certified, good 
experience

Some training , 
informal certification, 
some experience

Self trained, no 
certification, 
unknown experience 

Objective (Purpose) Realistic (e.g. 
searching for 
wellbeing)

Unrealistic (e.g. stop 
all conventional 
remedies)

Impossible (e.g. to 
cure advanced cancer) 

Combination with 
conventional treatment 

Full compatibility, no 
conflict if used 
simultaneously 

Some paradigm 
conflict between 
conventional and 
complementary

Use of CT demands 
abandonment of 
conventional 
treatment 

Table 2. A framework for rational decisions when recommending, tolerating or proscribing a CT 
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10. Conclusions 

There is a growing interest of patients by complementary therapies (CT), the therapeutic 
products or practices which are not currently part of the conventional curative approach, 
but whose safety and efficacy have been scientifically studied. Defining CT is difficult, 
because the field is very broad and constantly changing. Health care that integrates CT 
therapies with conventional medicine has been termed “integrative medicine”. There is a 
challenge to provide ethical, medically responsible counseling and provision of CT that 
respects and acknowledges the patient’s values. For the proper use of a CT is necessary for 
the physician, the patient, the therapist and the health services to play their expected roles.  

This chapter proposes a framework for rational decisions when recommending, tolerating or 
proscribing a CT, based on different scenarios. A matrix of factors that must be considered 
includes efficacy (mechanisms of action); effectiveness (effect in practice); efficiency (cost-
benefit ratio); safety; risk-benefit ratio; legislation; patient characteristics; physician 
characteristics; healthcare service characteristics; practitioner characteristics; objective 
(purpose); and potential of combination with conventional treatment. Based on these 
elements, the decision may be: (a) Use broadly this CT without major concerns; (b) Use this 
CT in some cases with close supervision; or (c) Avoid use this CT and counter-indicate it. 
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Chapter 2 

Integrating Complementary and  
Conventional Care Using Quality  
Use of Medicines as a Framework 

Trisha Dunning 

Additional information is available at the end of the chapter 

http://dx.doi.org/10.5772/50445 

1. Introduction 

“Tis impossible to separate the chance of good from the risk of ill.” 
(Hume 1998). 

Complementary and Alternative Therapy (CAM) use is increasing: prevalence of use in the 
general population ranges between 50 and 80% globally (World Health Organisation 
(WHO) 2002). High CAM users include people with chronic diseases, women educated to 
high school level or higher, people with poor health, those who are employed and people 
interested in self-care (Lloyd et al. 1993; Eisenberg 1998; Egede et al. 2002; MacLennan et al. 
2002). 

Many people regard CAM as a solution to modern health and social problems such as 
chronic lifestyle diseases, obesity and depression. Significantly, people consider their health 
care options and make choices that are congruent with their life philosophy, knowledge, 
experience, societal norms, and culture. Depending on these factors, they may or may not 
choose to be actively involved in their care and/or incorporate CAM in their health care 
regimen.  

Understanding these factors can help health professionals understand people’s health care 
choices, self-care behaviours, adherence to management recommendations and their 
capacity to be empowered. For example, there is a strong association among health beliefs, 
spirituality and CAM use (Hildreth & Elman 2007). In addition, there is good evidence that 
CAM users adopt health-promoting self-care behaviours, undertake preventative health 
care and believe they are ultimately responsible for their health (Kelner & Welman 1997; 
Garrow et al. 2006; Parsian & Dunning 2009). 
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People using CAM are largely satisfied with their CAM choices and outcomes even if it ‘did 
not work’ (House of Lords Select Committee on Science and Technology 2000). Significantly, 
satisfaction with treatment improves well being. However, ‘satisfaction’ is an elusive 
concept and there are many ways to define and measure ‘satisfaction:’ not all are objective, 
and some are more useful in research than for determining individual satisfaction, including 
with CAM. 

Rittenbaug et al. (2011) developed an 18-item patient-centred CAM outcome measure to 
determine the multidimensional impact of CAM. The items encompass physical, emotional, 
cognitive, social and spiritual domains, which is consistent with holistic CAM philosophy. 
The psychometric properties of the tool were not reported but it is currently undergoing 
further testing. If it is valid and reliable, the tool could be useful in clinical care and research. 
It could enable meaningful comparisons to be made and might go some way towards 
developing a common language. 

2. Integrative medicine 

Some experts regard integrative medicine (IM) as a new evolving care paradigm; however, 
it could reflect a rebalancing process towards the system that operated before the rise of 
‘scientific medicine’ in the early twentieth century. Research suggests most CAM users 
combine conventional and CAM therapies: often several CAM). Likewise, health 
professionals, especially general practitioners (GP) and nurses, combine both types of 
therapies to provide holistic care (Braun & Cohen 2010). The combination of CAM and 
conventional therapies is increasingly known as Integrative Medicine. 

IM focuses on wellness, and the spiritual, environmental, social and lifestyle factors that 
enhance or compromise wellness. IM aims to provide individualised ‘effective and 
compassionate care on many levels’ (Cohen 2005). Researchers and clinicians use a variety 
of definitions of IM, which makes it difficult to compare and apply research findings. The 
definition of IM developed by the Royal Australian College of General Practitioners 
(RACGP) and the Australasian Integrative Medicine Association (AIMA) (2009) was 
adopted for this chapter because it encompasses evidence-based care, practitioner 
responsibility, holistic person-centred care and, is self-explanatory and practical. IM is: 

The blending of conventional and complementary medicines and therapies with the aim of using 
the most appropriate of either or both modalities to care for the person as a whole. 

Although not specifically listed in the RACGP/AIMA definition, health promotion and 
encouraging self-care are central to IM, as they are to CAM philosophy, and increasingly to 
conventional care. Significantly, IM is essentially a transformative process that has four 
main dimensions (Bell et al. 2002; Mulkins & Verhoef 2004): 

1. Access to and availability of a range of therapies to support the individual’s lifelong 
health journey. 

2. Care that considers the individual’s overall health and well being.  
3. Involving the individual in decisions about their health goals and care plan. 
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4. A healing or therapeutic relationship between health professionals and individuals, 
which is essential to achieving optimal outcomes. 

Bell et al. and Mulkins & Verhoef might have intended to include timely communication 
among health professionals and between health professionals and individuals in the fourth 
dimension; however, ‘effective communication’ could be regarded as an essential fifth 
dimension. 

These IM definitions and dimensions reinforce the fact that IM does not aim to reject or 
replace either CAM or conventional therapies: it advocates combining both types of 
therapies when the combination is relevant to the individual’s needs and is safe and 
evidence-based (Kotsirilos et al. 2010). Khorsan et al. (2011) undertook a systematic review 
of IM and identified an extensive and increasing body of literature on the subject that can be 
used to support practice. However, because IM is an emerging field in many countries, there 
may be less evidence for IM than for individual CAM. 

Marshall et al. (2004) used the acronym BEECH to describe IM care: 

• B: Balance between CAM modalities and/or CAM and conventional modalities. 
• E: Empowerment and self-healing. 
• E: Evidence-based care based following the concept ‘first do no harm.’ 
• C: Collaboration between the health professional and the individual and among 

professionals, and respect for the individual’s choices. 
• H: Holistic multidimensional care including promoting optimal healing environments, 

consistent with holistic care.  

Some elements of BEECH are similar to Bell et al. and Mulkins & Verhoef’s IM dimensions. 

3. Does integrative care exist? 

The WHO (2002) described three main levels of CAM integration: 

1. Integrative level where CAM is officially recognised at Government level and 
incorporated into health systems for example, in national medicine policies, product 
regulatory procedures, hospital and community guidelines and is reimbursed under 
health insurance systems. 

2. Inclusive level where CAM is recognised and largely accepted but not fully integrated 
into health systems. 

3. Tolerance level where CAM is not officially part of the national health system. 

Level one integration is rare. For example, CAM is not formally integrated in most hospitals 
in Australia, although IM is becoming more acceptable/common in general practice, aged 
care facilities and some specialist services such as cardiology and cancer. CAM medicines 
are regulated under the same regulatory processes as conventional medicines in Australia 
but they are not funded by the government Pharmaceutical Benefits Scheme, as many 
conventional medicines are. However, some health benefit schemes reimburse members for 
some CAM therapies. 
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As indicated, there is a professional association for IM practitioners in Australia, AIMA, and 
at least two evidence-based Australian IM textbooks were published in 2011 (Phelps & 
Hassed 2011; Kotsirilos et al. 2011). These initiatives demonstrate a response to public 
demand for CAM and increasing health professional acceptance, or at least tolerance, of IM. 
Thus, CAM in Australia, like Canada, the USA and the UK, probably fits into the WHO 
integration levels two or three. 

However, CAM use and IM is more structured and integrated in countries such as China, 
Taiwan, India, and Germany. Some developing countries include CAM within the dominant 
health system, but it is not necessarily systematically integrated. Many people in developing 
countries rely on CAM as first line treatment because conventional care is costly, 
inaccessible, unavailable, or all three. 

In reality, many individuals self-diagnose and select management options to suit their needs 
and many combine CAM and conventional care. They often do not consult or inform CAM 
and/or conventional health professionals about their care decisions. While these behaviours 
are consistent with personal empowerment and choice, they can delay diagnosis or mask 
important symptoms and have adverse outcomes. 

4. Safety, quality and IM 

Safety and quality are key health care issues and need to be considered in all countries and 
at all levels: regulatory bodies, service providers, health professionals and individuals. The 
evidence-base for IM and the way it is delivered and evaluated (outcome measures) are 
important issues to help professionals decide what CAM/IM could meet the public demand, 
respect individual’s choices and people’s right to appropriate information to help them 
make informed health care decisions, but still meet quality and safety standards.  

A consistent approach to delivering health care and standards of care that encompass 
product and professional regulation, professional self-regulation, public and professional 
education, and all types of rigorous research, quantitative, qualitative, evaluation, audit 
and translational, to generate and translate knowledge is needed (Commonwealth of 
Australia 2003). Table 1 provides an overview of some of the inter-related factors that 
affect safety. 

There appear to be four key areas that need to be addressed to ensure CAM is systematically 
and safely integrated: 

1. National policies and regulatory processes including professional regulation. 
2. Processes for defining and monitoring safety and efficacy including pharmacovigilence. 
3. Equitable access to CAM and conventional modalities and IM. 
4. Rational use of CAM and conventional modalities (Bodeker et al. 2005). 

Stakeholder collaboration/engagement is inherent in all four areas and is essential to 
systematically implement IM. Stakeholder consultation/engagement could include 
determining the priorities for action and/or for research concerning CAM and IM in relevant 



 
Integrating Complementary and Conventional Care Using Quality Use of Medicines as a Framework 21 

countries, willingness to share and learn from each other, and willingness to undertake 
rigorous research to determine the benefits, risks and cost implications of IM for individuals 
and health systems. However, it is often difficult to assess benefit and risks from a great deal 
of existing research due to a multiplicity of factors such as methodological flaws, different 
definitions of terms and other confounding factors. Thus, it is difficult to generalise findings 
and/or translate them into clinical guidelines. 

 
Inter-related factor Factors that enhance safety 

Therapies Regulatory processes: government, 
professional and self. 
Evidence base for safety, quality and efficacy. 
Quality control safety monitoring processes 
including international monitoring bodies 
such as the Uppsala Centre. 
Manufacturing processes including product 
labeling.  The label must be readable. 
Appropriate storage and transport and 
disposal procedures. 
Adherence to conventions such as The 
Convention on International Trade of 
Endangered Wild Flora and Fauna. 

Health professional Education and competence to provide and/or 
offer advice about CAM and IM. 
Duty of care to practice within their level of 
knowledge and competence and regulatory 
framework. 
Access to relevant, accurate information 
Managing conflict of interest such as the 
professional prescribing/recommending and 
selling products at the point of care. 
Ability to reflect on attitudes to CAM, 
conventional and or IM. 
Ability to communicate effectively and 
develop therapeutic relationships with the 
people they care for and collegiate 
relationships with other professionals. 
Access to qualified health professional from a 
range of CAM and conventional disciplines. 
Ability to critically review research 
publications and determine how rigor was 
demonstrated in order to make informed 
judgments about the applicably to practice. 
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Inter-related factor Factors that enhance safety 
Environment in which care is provided Infection control procedures. 

Accessible relevant policies and guidelines. 
Able to ensure privacy and confidentiality of 
consultations. 
Overall staff attitudes to CAM, conventional 
care and IM. 
Well signposted. 
Disabled access. 
Meets safety standards and is visually 
appealing and welcoming 

Individual receiving care and/or advice Health status. 
Reasons/goals for using CAM or IM. 
Access to relevant, accurate information. 
Self-care capability and practices. 
Conventional management. 
Relationship with health professional. 
Support base. 
Disclosure of CAM/IM use. 
Health and literacy level. 
Access to relevant, objective information 

The quality of the information provided Relevant to the individual and their literacy 
level and culture. 
Objective 
Accurate. 
Available in a timely and accessible manner. 

Table 1. Overview of some of the inter-related factors that affect safety of complementary, conventional 
and integrative health care. 

Thus, more rigorous research to evaluate IM as well as individual CAM therapies is needed 
to determine safe, cost-effective models of IM and appropriate outcome measures in keeping 
with holistic care. In addition, individual countries may need to: 

• Determine processes for funding and delivering IM services. 
• Determine who could/should be responsible for coordinating IM care. 
• Explore and describe health professional’s roles and scopes of practice and the 

knowledge and competence they require to provide safe evidence based IM. Health 
professional’s role and scope of practice influences the educational preparation 
required for safe practice. 

• Ensure health professionals who provide CAM and/or combine CAM and conventional 
care are appropriately qualified. Although CAM is increasingly being included in 
conventional health professional education curricula, the information may not be at the 
level required to competently deliver CAM or IM care.  
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• Educate CAM users (the population) about IM so they can negotiate informed care 
decisions with health professionals. 

• Establish and maintain effective shared documentation, communication and referral 
processes, including web-based and other electronic media. The social media plays an 
increasing role in education, communication and interdisciplinary collaboration. 

• Systematically monitor outcomes including costs, benefits and adverse events. 

5. Safety and risk 

Many conventional practitioners believe CAM is ‘not effective’ and is ‘risky business.’ In 
addition, 90% of CAM users assume CAM is safe (Sharples 2003). All health care carries 
some risk. Currently more adverse events (AE) are reported for conventional care than 
CAM. Several factors could account for the difference, including different patterns of AE 
reporting. The same AE reporting system applies to both CAM and conventional therapies 
in Australia, but patients are more likely to report CAM AEs than health professionals. 

Safety and risk are complex concepts and cannot be considered in isolation. Risk is inherent 
in everyday life: individuals determine whether they are willing to take/accept risk 
according to their situation and their perception of the degree of risk to them (Komesaroff 
2003). People’s perceptions of risk are subjective and are moderated or exacerbated by past 
experiences, current health status, mood, information including media reports, advertising, 
industry, health professionals, and their health beliefs and attitudes. People accept some risk 
as routine, but often underestimate their personal risk (optimistic bias) (Weinstein 1982; 
Sharot 2011).  

Health professionals’ perception of risk is usually more ‘mathematical’ than the general 
public because of their training. HP’s perception of risk influences the information they 
provide to individuals, the language they use and the emphasis they place on the risks 
associated with health options. However, a health professional’s perception of their personal 
risk is likely to be influenced by opportunistic bias. Significantly, individuals are unable to 
effectively estimate personal risk until they are in their late twenties. 

6. What is risk? 

Definitions and perceptions of risk change as society changes through research, 
technological advances and wealth, but are almost always concerned with harm to 
individuals (patients). The concept of health-related risk has been part of health care since it 
emerged in ancient cultures. For example, the Hippocratic Oath states doctors should ‘first 
do no harm.’ First do no harm is still encompassed in naturopathic philosophy. The 17th 
century Code of Hammurabi described punishments for ‘harmful physician errors.’ The 
punishment depended on to the social status of the patient. 

Pliny the Elder (first century AD) suggested physicians should not learn their skills at the 
expense of the patient. He also introduced the concept of patient responsibility by suggesting 
patients were to blame if they sustained harm as a consequence of neglecting their treatment—
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in modern terminology non-compliance or non-adherence. In the Middle Ages Paracelsus 
noted the dual nature of medicines—ability to cure and ability to kill. Paracelsus’ observation 
could have influenced the decision to include product safety in the safety-risk matrix. 

Modern concepts of risk are based on probability theory that calculates ‘technical risk’ 
objectively (Clarke 2004). Probability theory considers risk in terms of the probability of a 
loss and the degree and severity of the loss. Most modern definitions of risk encompass an 
estimation of the likelihood that an AE will occur and have negative consequences (loss) 
that are significant to the individual. These concepts are an important when considering 
informed consent and medico-legal issues. 

Risk is reported as in several ways: absolute Risk (AR), relative Risk (RR), number needed to 
treat (NNT) or risk/benefit ratio. AR refers to the difference between the outcomes in a 
control group compared with an intervention group in a specified time period. RR refers to 
the absolute risk as a proportion of baseline. Benefits are often expressed as RR and harms 
as the AR. The NNT refers to the number of people who need to be treated for a specified 
period of time to obtain benefit.  

The NNT to cause harm is the inverse of the absolute rate of adverse events occurring in a 
defined period of time. In order to estimate risk, the endpoints must be clearly stated. 
Surrogate endpoints might indicate potential benefit or potential harm.  

7. Adverse events associated with CAM 

The safety and risk profile differs according to the individual CAM therapy/ies, the IM 
combination used and the individual who uses them. Some therapies such as medicines are 
more likely to cause harm than others. Likewise, there is more evidence for some CAM than 
for others. However, it is important for health professionals to realise that lack of evidence 
does not mean there is no evidence, and understand that all of these issues apply equally to 
conventional therapies. 

Estimates of safety and risk for many CAM medicines are based on a long history of safe 
traditional use. The term ‘long traditional use’ is open to interpretation: the European 
Directive on traditional herbal products regards use for at least 15 years within Europe and 
more than 30 years outside Europe as evidence of long traditional use. Most conventional 
medicine manufactures are not expected to fulfill such stringent duration of safe use criteria 
and AEs often emerge after conventional medicines are registered and used in clinical care. 

In addition, modern technology and modern growing, harvesting and extraction techniques 
might mean modern CAM medicines have a different chemical makeup from medicines 
produced using traditional production processes and might be more safe or less safe, but 
such medicines are marketed under the ‘long traditional use’ mantra. These issues are rarely 
discussed but are worth considering and investigating systematically.  

Many potential CAM/conventional interactions are theoretical (Braun 2006) and are hard to 
predict (Ulbricht 2012) but need to be considered as part of the overall care plan and 
monitoring process. People who use CAM often have several concomitant health conditions 
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such as atopic conditions, diabetes and kidney and liver disease that increase the risk of 
AEs. Table 2 outlines key issues associated with pharmacovigiliance and table 3 depicts 
people most at risk of AEs. 
 

Systems level Pharmocovigilince-related processes 
Health system  Degree of product regulation including manufacture and 

pre and post marketing surveillance processes. 
Affordability and accessibility of medicines and products. 
Equitable support for CAM, conventional and IM-related 
research. 
Availability of evidence based guidelines to support 
practice. 
Systems to schedule/register and monitor medicine use 
including adverse events. 
Process to learn from adverse events. 
Marketing processes: in some countries conventional 
medicines cannot be marketed directly to the public. 
Methods of communicating important medicine-related 
information to the public and health professionals. 

Health professionals Education and competence to perform role. 
Engagement in ongoing professional development. 
Licensing, regulatory and self-regulatory processes to 
protect the public. 
Professional liability insurance. 
Communication, documentation, and referral processes. 
Attitudes towards and beliefs about medicines CAM, 
conventional care and IM

Herbal medicines All of the issues covered under health system section and: 
Manufacturing practices including whether the medicine 
was prepared according to the traditional method. 
Processes for identifying, handling, and storing herbs 
including using botanical names. 
Infection control procedures. 
Processes to detect and prevent adulteration and 
contamination of CAM medicines. 
Informative, honest labels. 
Prescribed in appropriate dose, dose intervals and for an 
appropriate time considering indications for use, 
precautions and contraindications and considering 
prescribing for people at high risk of adverse events. 
Produced considering sustainable agriculture methods and 
follow relevant conventions such as The Convention on 
International Trade of Endangered Wild Flora and Fauna. 
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Individual Age.
Physical and mental health status. 
Knowledge and health capabilities. 
Not disclosing herbal medicine use. 
Knows the consequences of polypharmacy. 
Self-diagnosis and self-treatment, which can delay treating 
serious problems. 
Method of storing and handling medicines and disposing 
of unused medicines appropriately. 
Inappropriate use of medicines and CAM e.g. sharing 
medicines with family members and friends. 
Know how to monitor defined outcomes 
Realistic expectations about curing or controlling diseases. 
Realises the cost implications of medicine use. 

Table 2. Inter-related safety and quality issues related to pharmacovigilance. 

 

Take conventional medicines with a narrow therapeutic index such as digoxin and 
warfarin. 
Take high risk conventional medicines such as insulin.
Have renal disease or liver damage, which compromises medicine metabolism and 
excretion. 
Has allergies such as dermatitis and asthma.
The elderly, children, and pregnant and lactating women.
Concomitantly using five or more medicines (polypharmacy).
Uses excess alcohol or illicit drugs.
Lacks sufficient knowledge/information to make appropriate decisions about CAM use or 
receives inadequate or inappropriate advice about CAM. 
Do not advise all the health professionals they consult about their CAM and conventional 
medicine use. 
Acquire CAM products from the Internet or overseas that are not subject to rigorous 
quality control and regulatory processes.  Such products may be contaminated, 
inadequately labeled and/or the herbs may not be correctly identified. 

Table 3. Individuals most at risk of herbal-conventional-food-interactions and other adverse events. 

8. Standards and regulatory processes that aim to improve safety and 
reducing risk 

Standards and regulatory processes are important to risk management strategies. They exist 
to protect the public (O’Keefe & Henderson 2012). In Australia, CAM, which includes herbal 
medicines, homeopathy, essential oils and vitamin and mineral supplements; and 
conventional medicines are regulated by the Therapeutic Goods Administration (TGA); The 
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Office of Complementary Medicines oversees the recall of faulty or dangerous CAM 
medicines.  

All CAM medicines are assessed for safety and the quality of the ingredients but only CAM 
medicines deemed to be high risk are assessed for efficacy. The TGA critically analyses 
clinical trial data the manufacturer supplies to support their claims of safety and efficacy. If 
the TGA accepts the manufacturer’s evidence, high risk medicines are registered and bear 
the words AUST R on the label.  

Manufacturers of lower risk medicines must be able to substantiate their claims that the 
medicine is safe risk but are not required to submit evidence of safety when they apply to have 
the medicine listed. Manufacturers of low risk medicines are not permitted to use terms such 
as cure, treat, manage, and prevent on medicine labels or marketing strategies. Listed 
medicines are designated AUST L on the label. Ingredients included in listed and registered 
medicines must be included on the list of substances approved for use in Australia. Thus, 
medicine labels give some indication about the level of evidence available to support safety 
and efficacy. Other medicine-related quality control processes include labeling, manufacturing 
and advertising regulations and Acts and pre and post market surveillance. 

Other countries have similar regulatory process although they might classify medicines 
differently. Many European countries require evidence to support manufacturer’s claims in 
order for them to be registered. Other related processes include the The WHO International 
Terminologies on Traditional Medicine in the Western Pacific Region (WHO 2007) and the 
European Parliament and Council directive on the use of traditional products, which 
stipulated that herbal medicines must be produced according to good manufacturing 
practices from April 2011 (Efferth & Greten 2011). 

The European Directive contains a number of other recommendations to provide guidance 
for retailers, wholesalers, manufacturers and importers about requirements for medication 
standards about their legal responsibilities. The WHO has produced many other informative 
guidelines and polices to communicate and support safe evidence-based herbal medicine 
use which can be sourced from the WHO website, 

Contamination and adulteration of CAM medicines compromises safety in many countries. 
The Convention on International Trade of Endangered Wild Flora and Fauna (CITES), also 
known as the Washington Convention, was set up to protect vulnerable species form 
extinction. Over 150 countries are signatories to CITES. 

Health professional knowledge and competence also influence safety and quality. CAM 
practitioners are self-regulated and/or regulated through professional association codes, 
standards, policies and continuing professional development processes in most countries 
but few are statutorily regulated. In Victoria, Australia Chinese Medicine practitioners, 
Chinese herbal practitioners and Acupuncturists are required be registered with the Chinese 
Medicine Registration Board: it is likely other states follow Victoria’s lead.  

A number of education providers in many countries, including universities and on-line 
education providers, offer a wide variety of CAM courses at all levels; certificates, diplomas 
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and post graduate degrees. In some countries course providers must meet training 
standards but many people attend short courses that do not adequately prepare them to 
deliver safe informed CAM care. 

9. Quality use of medicines 

Quality use of medicines (QUM) is a useful framework for determining individual treatment 
options and assessing and monitoring risk at all levels of medicine use (Dunning 2004). 

Australia’s National Medicines Policy (NMP) incorporates QUM, which encompasses 
conventional, CAM and non-prescription medicines. Australia's QUM processes have been 
adapted and are used in many other countries such as Canada. QUM essentially puts the 
individual at the centre of care and refers to: 

• Selecting management options wisely. Significantly, QUM and IM are not concerned 
with either/or choices: they espouse holistic care by recommending the best options 
for/with the individual, which may or may not include medicines 

• Choosing suitable medicines if medicines are indicated. Not everybody requires 
medicines to maintain health, which is consistent with CAM philosophies. Wise 
medicine choice encompasses, prevention, lifestyle strategies, and risk management. 

• Using medicines safely and effectively' (Commonwealth Department of Health and 
Aging 2002).  

The extent to which QUM is applied to CAM is largely unknown. Dunning (2004) 
developed a QUM framework for using essential oils (aromatherapy) in nursing practice. It 
is not clear whether aromatherapists and other health professionals are aware of or use the 
aromatherapy QUM framework. The framework could be adapted for CAM generally. 

Although not documented in current QUM policies, QUM encompasses sustainable 
agricultural and carbon reduction practices, which are important considerations, given the 
effects of climate change and the number of endangered plant an animal species, many of 
which are included in CAM medicines in some countries (Taylor 1996). CITES has made a 
major contribution to reducing the risk and saving many endangered plants and animals. In 
addition to its application to medicines use, QUM could serve as a research framework to 
evaluate IM and other CAM. .  

10. Practical ways clinician health professionals can apply QUM  
Health professionals have a responsibility to individualise care, respect people’s choices and 
be non-judgmental about the choices they make. QUM can help health professionals realise 
these responsibilities: 

Applying QUM at the individual patient level involves: 

• Developing active partnerships with individuals, effective communication and 
collaboration processes and using evidence based policies and guidelines to deliver 
consistent care and enable benchmarking.  
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• Engaging the individual in setting care goals and making care decisions, which 
includes providing objective, ethical information about medicines and other care 
options in a language and format the individual can understand and that is culturally 
appropriate.  

• Pharmacovigilence, which encompasses the entire medicine pathway as well as 
appropriate prescribing and monitoring.  

• Monitoring outcomes including the individual’s medicine self-management capability 
and adherence, and adverse event reporting.  

• Documenting CAM use. 

Developing a QUM philosophy 

• Be sensitive to people’s philosophical and cultural views and be aware that they 
probably perceive risks and benefits differently from health professionals. 

• Follow guidelines for using CAM where they exist or seeking and using the best 
available evidence and being able to justify its use. 

• Being appropriately qualified and competent to use, recommend or offer advice about 
CAM. 

• Objectively communicating risks and benefits and management options to the 
individual and in some cases their families or carers. If the person chooses not to follow 
advice, documentation should outline what information was provided and the fact the 
individual elected not to follow the advice. 

• Developing a ‘portfolio of evidence’ that can be used as a reference in clinical areas. 
• Adopting the QUM approach to prescribing, administering, documenting and 

monitoring care. This includes asking about CAM use. One of the most common 
reasons people do not disclose CAM use is because Health professionals do not ask 
about it. Ask questions should be asked in a non-judgmental way. The patient has a 
responsibility to disclose: health professionals can make it easier for them to do so by 
using appreciate body and verbal language, and effective questioning skills. For every 
one problem missed by not knowing, nine others are missed by not looking. 

• Valuing the therapeutic relationship and doing their utmost to develop and sustain 
relationships. 

• Considering the effect of some CAM on other staff, visitors and other people when 
CAM is used in health care facilities for example, vaporising essential oils and playing 
music. 

• Knowing how to report adverse events and reporting any that occur to add to the safety 
and risk profile of CAM and IM. The quality of the AE report is important rather than 
the source of the report. 

• Having processes and policies in place to clean and maintain any equipment for 
example, vaporizers and infection control policies. 

• Documenting the type, dose and duration of the therapy, reason for use, advice given, 
method to monitor outcomes and the expected and actual outcomes. 

• Seeking advice or referring to an appropriate person when do not have the knowledge 
or competence to address the issue. 
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11. Chapter summary 

Safety and health professional responsibility are not new concepts but notions of safety and 
regulatory processes have evolved over millennia. QUM is a useful framework for 
managing CAM and IM at all levels and exemplifies person-centred care, using non-
medicine options where possible and pharmacovigilence  
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1. Introduction 

Health spending continues to rise faster than economic growth in most OECD countries, 
maintaining a trend observed since the 1970s. Health expenditure  reached 9.5% of GDP on 
the average in 2009 [1]. But the evolution of the health spending as a share of GDP is likely 
to stabilize or fall slightly in 2011. This is principally due to lowering health spending as 
governments seek to manage budget deficits. The economic evaluation has played a 
considerable role in this process in many countries such as the United Kingdom, the USA, 
Australia and Canada. Nevertheless, little attention has been given to the evaluation of 
complementary and alternative therapies, whereas their use has increased significantly in 
recent years: In the 2007 National Health Interview Survey (NHIS), in the USA, 
approximately 38 percent of adults reported using complementary and alternative medicine 
(CAM) in the previous 12 months. In the United States, patients are spending $34 billion 
dollars (a significant amount of expenditure) on contemporary and alternative medications 
[2].Among the forms of alternative medication that have been of interest to all parties in the 
health sector is homeopathic medication. Having started in Germany over two centuries 
ago, homeopathic therapy has grown and spread over the years across Europe, America and 
the rest of the world. In most countries the government authorises, registers and supervises 
the health professionals. Regulations vary depending on the country. In some countries, 
there are no specific legal regulations concerning the use of homeopathy, while in others, 
licenses or degrees in conventional medicine from accredited universities are required [3]. 
Doctors of all specializations may without interrupting or altering chemical or any other 
therapy they prescribe to the patient, provide at the same time the homeopathic medicine of 
their choice, while the patient’s organism will be benefited especially with immediate time 
sequence between demand and offer of help. 

In many ways, homeopathic therapy is different from conventional medicine [2]. Generally, 
homeopathic therapy is based on the principle that suggests as follows: Materials that cause 



 
Complementary Therapies for the Contemporary Healthcare 34 

a living organism to experience certain conditions can be used to treat those particular 
conditions for which they cause the given symptoms. This particular principle has an 
ancient origin in the research of Hippocrates [4]. For example, quinine can be used to treat 
the condition of malaria [4]. Here, it is worth mentioning that the above principle is not 
similar with the mechanism of immune response in a living organism. The differences 
concerning the traditions as well as the production and the use between homeopathic and 
conventional medicines have direct implications on the cost as we will see in the next 
paragraphs. Since homeopathy is emerging as a possible complementary or even alternative 
to contemporary medication for the treatment of various conditions, more and more 
resources will continue to be spent on homeopathic therapies and on homeopathic research. 
So, an economic evaluation of homeopathic practice is therefore useful in the direction of 
understanding the economical viability of homeopathic practice [2]. 

2. Homeopathic therapies: Τhe beliefs of costs and effectiveness for 
homeopathic therapies  

2.1. Efficacy: Does homeopathy work and how? Pre-clinical stage evidence 

It needs to be mentioned that homeopathic therapies have no molecule of an active 
ingredient per volume. Since many scientists have had a materialistic training, their 
scepticism about effectiveness is understandable.  

At pharmacology’s rational level, in 1988, the INSERM’s immunologist J. Benveniste 
claimed that IgE antibodies have an effect on certain cell type after being diluted by a factor 
of 10 120[6]. A simple experiment by scientists and professors at the renown Aerospace 
Institute of the University of Stuttgart in Germany is confirming Dr. Jacques Benveniste’s 
1988 assertion that water has an imprint of energies to which it has been exposed [7]. Also, 
electrochemical studies have shown that there is a structural difference in the chemical and 
physical nature of diluted homeopathic carriers from controls [8,9].Nevertheless, these 
results must be verified by other studies. 

Botanical science has also been helpful in evaluating the potential of homeopathy in treating 
organisms. Just like in other studies of homeopathy, modern scientists have been reluctant 
to follow up on incomplete literature that had been done by older generation scientists. 
Recently, two important observations have been made [8]. First, homeopathic substances 
were shown to slightly impact the health of healthy plants by just over 2%. Here, although 
this particular impact was observed to be low, it was statistically consistent. In unhealthy 
plants, the impact of homeopathic substances rose to 20%. Such observations have been in 
agreement with the notion that homeopathic substances (which are usually highly diluted to 
levels of zero molecules per volume) are more effective in sickly organisms than in healthy 
ones [4].  

The effectiveness of homeopathic treatment has also been applied to animals. Here, it has 
been observed that an intoxication of an animal can be reversed by the use of relevant 
homeopathic remedies [10]. A meta-analysis of 105 intoxication trials showed clear, 
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clinically relevant and significantly positive effects for homeopathic treatment [11,112] . 
Also, studies have suggested that highly diluted homeopathic treatments can replace 
missing substances in animals [13-15].  

Nevertheless, according to some authors, despite these encouraging observational studies, 
the effectiveness of the homeopathic prevention or therapy of infections in veterinary 
medicine is not sufficiently supported by randomized and controlled trials [16]. There has 
also been a number of experiments which have suggested against the effectiveness of 
homeopathic treatments. For example, some rat experiments have brought to doubt the 
effectiveness of homeopathic substances in treating diseases [10]. However, since the 
positive results have been reproduced numerous times, some scientists are suggesting a 
pointer towards the efficacy of homeopathic substances. 

2.2. No better efficacy/ effectiveness than the placebo effect in clinical trials and 
safety questions 

In some human observations, people who were taking homeopathic treatment produced 
similar results from those that were taking controls; thus, suggesting that homeopathy is 
primarily a result of the placebo effect [17-20].Over 150 clinical trials have failed to show 
that homeopathy works and the effect of the homeopathic medicine is no better than the 
placebo effect. For example, in an experiment that was done in the UAE, a meta-analysis 
study of about 3500 patients showed a positive homeopathic response in 60 patients and a 
positive placebo response in 55 patients, thus, discrediting homeopathic treatment [4].When 
all the evidence from many trials is pooled together, homeopathy is no better than a placebo. 
Νevertheless, between 1950 and 2009, 142 R.C.T there have been published studies that 
examined a total number of 74 infections . 63 R.C.T. reported a positive result 68 R.C.T. did 
not produce any convincing proof and 11 RCT reported a negative result [21]. The 
Homeopathy Faculty in London recognized 24 census takings having positive results in: 
allergy, diarrhea in children, influenza, post operational ileus, rheumatologic infections, 
seasonal allergic rhinitis , infection of the upper respiratory ducts comprising otitis media 
[19].Some researches claimed that small-scale studies have yielded positive results, but this 
is due to poor methodologies or random effects [22].  

We have to underline that according to all manuals of biostatistics medicine studies of phase 
III and afterward imply millions of persons and multiple centers in order to prove the 
“effectiveness” (and not any longer the “efficacy” of a therapy).This is not certainly the case 
for the majority of clinical trials published . In many fields much smaller unpowered 
samples predominate and studies quality according to Jadad scale is low[21,22].So, it seems 
that there is a generalized need to improve the quality of clinical studies and the problem 
does not concern only homeopathic therapies.  

In the case of innocuousness, even in large samples, there may be harmful side effects where 
there is a very scant probability of appearance. Conversely to the notion of the mean 
effectiveness, innocuousness is mostly an individual affair. So we can understand the 
danger emerging by these small trials to approve the wrong treatment in many cases. Also, 
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this specific outcome (innocuousness), is one of the main reasons of their preference  
acceptable even by the critics. The alcohol that is usually used in homeopathic drugs is 960 

that substantially evaporates and the information transmitted through water is only 4% so 
the probability to cause some reactions in patients is negligible. But even though the hazards 
from homeopathic products are modest in comparison with those of conventional 
medicines, the fast-growing popularity of homeopathy and its increasing use for self-
medication signify the need for continued vigilance to ensure the quality and safety of these 
products .  

Beyond the above arguments mentioned, there are some other problems concerning the 
degree which homeopathic therapies may be adapted to the conventional RCT’s scheme . 
Some of the reasons are that homeopathic therapies treat symptoms and not diagnosis, the 
therapies are mostly individualized. Also, instruments for the quality of life measurement do 
not comprise any items that measure the potential benefits of homeopathy as claimed by 
homeopaths including stess and control management and life attitude. Additionally, especially 
in explanatory oriented clinical studies, where the class of patients suitable for the trial is 
redefined a posteriori, patients proving unsuitable for any reason to follow allopathic 
treatment are excluded. That can produce selection bias in favor of the allopathic treatment. 

2.3. More costly than conventional medicine 

According to many opposites homeopathy is not only less effective but implies also a higher 
cost that is, conventional therapies are dominant therapies under the point of view of health 
economics. We will examine the different cost parameters to see the differences between 
homeopathic and allopathic medicines in such parameters. 

1. Consultation costs. Unlike contemporary medicine, homeopathic treatment is more 
personalized. Before prescribing medications, homeopathic consultants will need to 
review one’s emotional state, his health, among other factors in addition to disease 
symptoms. The above arrangement means that homeopathic practitioners are required 
to spend more hours with their patients when compared with contemporary health 
practitioners. A direct result of such an arrangement is high consultation costs in 
homeopathic practice. However, there is often a low follow up consultation cost. The 
initial high consultation cost is usually fruitful as most patients report better health; 
thus, a low follow up cost. Since many homeopathic practitioners will extensively 
evaluate issues that are often ignored by contemporary health practitioners, their 
patients usually report better health within a short time [25]. Another implication that is 
worth mentionning here is the necessity of specialist practitioners for patients who are 
under contemporary medications. Specialists usually charge high fees as compared to 
ordinary practitioners. Researches by Rossi et al. showed that patients under 
homeopathic medication were in less need of specialists as opposed to patients who 
were under contemporary medication [26] 

2. Medication costs. Usually, homeopathic drugs are prepared by a process that 
thoroughly mixes active ingredients with a solvent through a vigorous shaking process. 
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The process of diluting an active ingredient can be done for an infinite duration of time 
to obtain infinite quantities of medicine; thus resulting in homeopathic medications that 
have no molecule of an active ingredient per volume [2]. The economic implication of 
the above process is that homeopathic drugs can be prepared easily and at a low cost. 
Another factor that makes homeopathic drugs economical is the fact that homeopathic 
drugs are non-patented, generic, and can be easily reproduced. Consequently, costs that 
stem from copyright issues (among other costs that result from patented drugs) are 
eliminated. Also, as already mentioned homeopathy does not have the adverse events 
of conventional medicine implying additional costs. Also, a good part of homeopathic 
medicines according to homeopaths  are preventive for some epidemic infections or 
contagious and they could assist to the better resistance against the prevention.  

3. Diagnostic costs. Another factor that has helped to lower the cost of homeopathic 
medication as compared to ordinary medication is the lower requirement for laboratory 
procedures for patients that undergo homeopathic treatment as some studies indicated 
[25]. However, interpretation of these results are hampered due to the small sample size 
and the large variability between the practitioners. 

3. Homeopathy in different countries: Overal evaluations of cost 
effectiveness  
The high numbers of patients that are currently seeking homeopathic treatment in many 
countries suggest implications for health policy designers. More than a third of patients in 
the US that are suffering from allergy are seeking homeopathic treatment. [3].Among the 
countries that grant homeopathic therapies not of a lesser status we can site France, 
England, Germany, India, Bangladesh, the United States, Canada, Brazil, and many more. 
There has been a 60% growth in the homeopathic market in Europe over 10 years (1995-
2005); from €590million to €930million. 90% of homeopathic products are consumed by 
France, Germany, Netherlands, Spain, Belgium, UK and Poland [26]. Relative to population, 
France and Germany have highest consumption - 59%-[27,28] More than half of the French 
declare that have already used homeopathic medicines, a number which constantly 
multiplies. (39 % in 2004, 53 % in 2010). [29].In India, alternative treatments, including 
homeopathy, are well established and integrated into the healthcare system, with 94 per 
cent of people saying that they have faith in alternative remedies, and 62 per cent trusting 
homeopathy[28]. 15% of the population in Britain trust the homeopathy as a form of 
treatment [32].In Germany in 2006, homeopathic remedies accounted for 3.16% of sold units 
(1.08% of business volume) in the pharmaceutical sector. 0.48% of prescriptions covered by 
public health insurance were for homeopathic remedies [33]. 

On the other hand, despite the extensive use of homeopathy few are the countries that 
reimburse homeopathic medicines. Some homeopathic treatment is covered by the national 
insurance of several European countries, including France, some parts of the United 
Kingdom, Denmark, and Luxembourg. In Austria, public insurance requires scientific proof 
of effectiveness in order to reimburse medical treatments, but exceptions are made for 
homeopathy[34]. In 2004, Germany which formerly offered homeopathy under its public 
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health insurance scheme withdrew this privilege, with a few exceptions. In June 2005, the 
Swiss Government, after a 5-year trial, withdrew insurance coverage for homeopathy and 
four other complementary treatments, stating that they did not meet efficacy and cost-
effectiveness criteria. However, following the result of a referendum in 2009 the five 
therapies were reinstated for a further 6-year trial period starting from 2012[35]. 

In this section,  we will study the existing estimation of how homeopathy is more or less 
costly, less or more effective at the global level of an economy and the related consequences 
on their reimbursement. 

Nevertheless, full-scale economic evaluation of homeopathy is very difficult to take place 
because of organizational, financial and ethical reasons. Systematic reviews to conclude not 
only whether homeopathy works or harms, but also whether its adoption will lead to a 
more efficient use of resources are also very difficult to be undertaken due principally to the 
small number of existing studies by indication.  

Some observational and quasi-experimental studies recorded the outcomes and costs of 
treatment by General Practitioners (GPs) who integrated homeopathy in their practice, 
compared with those who did not: Also, national reports (governmental, federal and health 
authorities reports) conclude on the economic viability of using homeopathic therapies at a 
national level by studying the cost and/or the effectiveness of homeopathic therapies. These 
reports with the exception of the 1991 French Government Report that uses observational 
data have the form of narrative reviews .We will briefly examine these reports. 

A. National reports and statements  

A 1991 French Government Report making use of observational data revealed a significantly 
reduced cost from homeopathic care versus conventional medical care [34]. The totality of 
costs associated with homeopathic care per physicians was approximately one-half of the 
total amount of care provided by conventional primary care physicians. However, because 
homeopathy physicians, on average, saw significantly fewer patients, the overall cost per 
patient under homeopathic care was still a significant 15% less. It is also interesting to note 
that these savings appear to increase the longer a physician has been using homeopathy 
[36].  

The most complete governmental report is that of Switzerland [37]. Drawing cost data of 
participating physicians from Swiss health insurers, this review included all expenditures 
covered from consultation costs (diagnostic and therapeutic procedures), costs for 
medication (directly dispensed or prescriptions), costs for external laboratory analyses, and 
costs for physiotherapy. 

The Swiss report found that total practice costs for physicians who specialized in 
homeopathic medicine had an overall 15.4 percent reduction in overall health care costs 
associated with their practice, as compared with physicians who practiced conventional 
medicine as well as those physicians who practice other "complementary and alternative 
medicine" treatments (but not homeopathic medicine). The report comprises  a highly-
comprehensive narrative review of the wide body of preclinical and clinical and conclude 
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that effectiveness of homeopathy can be supported by clinical evidence and professional 
and adequate application regarded as safe. Reliable statements of cost-effectiveness are not 
available at the moment, but the report states that cost- effectiveness studies on individual 
complementary medical treatments clearly indicate possible savings.  

The Federal Centre of Expertise in Health Care (KCE)of Belgium has edited an analytical 
report, the second more completed national report based on narrative review[38] . This 
report concludes that the fees are higher than the other three non-conventional medical. This 
conclusion is based exclusively on cost data selected by secondary sources (patients) . 
Nevertheless, published economic evaluations are excluded from the review undertaken by 
this report .From a purely clinical perspective, by reviewing 26 systematic reviews , this 
report concludes that there is no evidence of the efficacy of homeopathy (evidence-based 
medicine) beyond the placebo effect. Nevertheless, it is not clear as to the exact exclusion 
criteria that concluded in  26 reviews having initially selected 80 studies retrieved for more 
detailed evaluation.  

A national overview of homeopathy and other CAM therapies conclude for a significant 
improvement in health outcomes and after treatment an increase in days off work [39,37].  

Beyond these reports no other reports use cost and effectiveness criteria to conclude about 
the economic viability of the homeopathic therapies. Recently, the House of Commons 
Science and Technology Committee advised that NHS funding should be stopped “since 
effectiveness of homeopathic medicines has not been proved superior than placebo 
effect”[40]. Despite this report, the Coalition stated homeopathy would continue to be 
funded, with PCTs responsible for making decisions locally.  

The specific report followed a public statement by the National Health and Medical 
Research Council (NHMRC) attesting as a basic source the English report and is of the 
opinion that there is sufficient scientific evidence to conclude that homeopathy is no more 
efficacious than placebo [41]. We are not aware of any other national report or statement at 
this time. 

Canada on the other hand (Canada Health, Ottawa) has established a research program with 
priority to the cost effectiveness evaluation for the natural products of health care such 
homeopathic medicines since it is stated that “the results of an important number of 
metaanalyses permits a cautious optimism [42].  

B. Observational and quasi- experimental studies of the overall cost and effectiveness 

A 1996 study of 130,000 prescriptions confirmed the results of the 1991 French government 
report (see above) and suggested significant benefits and savings as a result of homeopathic 
treatment. This survey also noted that the number of paid sick leave days by patients under 
the care of homeopathic physicians were 3.5 times less (598 days/year) than patients under 
the care of general practitioners (2,017 days/year). These figures suggest further benefit and 
savings to the homeopathic approach to care [43].  
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Smallwood’s report included a study by Swayne et al. published in 1992 which examined 
the prescription costs of 22 doctors in the UK found that practices which included a GP 
using homeopathy prescribed 12% fewer items of medication per patient (including both 
conventional drugs and homeopathic medicines) compared with other local practices. 
Smallwood calculates that if this figure was extrapolated to a national level the number of 
items prescribed would be reduced by 41.5 million [44,45). 

In Belgium, Wassenhoven and Yves studied 782 patients (most of who had serious 
conditions) who were undergoing homeopathic medication [25].  

The findings of Wassenhoven and Yves suggest that ordinary doctors spend as much as 
three times on drugs as compared to their homeopathic counterparts. On the other hand, 
homeopathic doctors spend only a fifth of what is spent by contemporary doctors on 
antibiotics. Such a direction indicates massive savings (about 800 million Euros) that can be 
made if all doctors in Belgium were to prescribe medicines as homeopathic practitioners [25] 

Further details for all these studies as well as for other cost studies are given in Bornhöft et al 
[37].Nevertheless, results of these studies have to be assessed with some caution because of 
some methodological limitations concerning especially their design and need of research to 
confirm the above mentioned results .  

To conclude, in relatively few countries systematic efforts have been undertaken to estimate 
the cost and effectiveness of homeopathy at a national level despite its extensive use. Health 
Technology assessments are few and do not proceed to a systematic review of cost-
effectiveness since the number of these studies by morbidity is too small. Observational and 
quasi experimental studies is well known that do not conveniently ensure the comparability 
of the groups. An attempt to understand the full economic impact of homeopathic practice 
at a macro scale level would have to consider an array of factors that are difficult to analyze 
(e.g consequences on the employment in the manufacturing sector). These are issues that are 
difficult to evaluate. The work of many researchers on the above issue can only be used to 
lay ground for a more detailed and exhaustive research. The evaluation of quality of life 
of the citizens by using adapted quality of life questionnaires and the avoidance at 
national level of adverse events by using homeopathy constitute central points for future 
research.  

4. Cost and effectiveness of homeopathy by indication: A critical review 
of economic evaluation studies 

Methods 

For the assessment of the trial based economic evaluations we have used the International 
Society of Pharmacoeconomics and Outcomes Research (ISPOR) RCT CEA Task Force 
Report. For the other types of studies as well as for the global assessment and their 
comparison with studies of conventional medicine, we have used BMJ guidelines [47]. We 
have compared also these results with results from systematic reviews in conventional 
medicine [48,49]. 
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More analytically, the results of a review [49] of conventional medicine have been used as 
well as the reviews for some studies of the Centre for Reviews and Dissemination of the 
University of York [51] that have been completed by the author in order to compare the 
criteria completion between homeopathic and conventional medicine in the case of Trial 
Based Economic Evaluations. As there are not yet specific guidelines for economic 
evaluations based on observational studies, items from the BMJ Checklist have been 
additionally used to make possible the assessment of all studies. The results of a review [49] 
of conventional medicine studies have been used and completed in order to compare 
statistically the criteria completion between homeopathic [53,66-70] and conventional 
medicine studies [71-79]. We have completed this review by Centre for Review and 
Dissemination Reviews for some studies [50] as well as by author review. 

We have selected only full economic evaluations for our review focusing on special 
indications. Full economic evaluations compare at least 2 different strategies  and measure 
both costs and  health results (cost effectiveness/cost consequences, cost utility and cost 
benefit).Cost-benefit analysis attempt to value the consequences of programs in money 
terms [50]. The cost effectiveness analysis in its classical form, considers a single measure of 
output and the results are presented in the form of a cost effectiveness ratio. An other 
version of the cost effectiveness analysis, the cost consequences analysis presents an array of 
output measures alongside costs without aggregation. In the cost utility analysis the 
consequences are adjusted by health state preference scores [50]. 

Research strategy 

We researched the following electronic databases from January 1999 to January 2012: DARE, 
NHS EED and HTA Medline, EMBASE, AMED, Alt-Health-Watch, and the Complementary 
and Alternative Medicine Citation Index via NCCAM and the National Library of Medicine 
(NLM). Researching has been restricted to English, French and  Greek language journals and 
human studies with the keywords: homeopathy, and costs or cost analysis or cost-benefit, or 
cost-effective or cost utility economic analysis, or economic evaluation.  

Data analysis 

Because of too small sample size of studies selected, in the case of Trial Based Economic 
Evaluations no statistical test has been used to detect any differences between homeopathic 
and conventional medicine studies on the completion of the above mentioned criteria. For 
the assessment of all economic evaluations based on BMJ Checklist, Fisher’s exact mid-p test has 
been used to test the homogeneity between the 2 groups for each quality criteria as well as 
for the total of the quality criteria. Fisher’s exact mid-p test is the mid-p version of Fisher’s 
exact conditional test, only half the probability of the observed outcome is included in the 
mid-p-value [80]. The resulting test is less conservative than Fisher’s exact test, and its 
performance approximates that of an unconditional test. For the statistical analysis R 
software has been used [81]. 

Results 

We have detected 186 records as well as 3 additional records identified by other sources 
(University of Lyon I). 80 duplicates have been detected and deleted. 25 full text articles have 
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been detected and selected   for eligibility (Figure 1) [82]. Eight of these publications   met   the 
criteria of full economic evaluations, whereas the others were partial economic evaluations 
and/ or did not focus on special indications. One of these publications comprises a randomized 
trial, an observational study and a review that we will study separately. So we will study 10 
studies in the total comparing homeopathy with conventional medicine. Three of these studies 
were randomized clinical trials, 3 observational studies   and one study was a review.  

Trials based economic evaluations review 

Details of the 3 studies [52-54] comparing homeopathy with conventional medicine [55-62] 
are given below (Table 1). 
 

Authors , 
country and 
year of 
publication 

Indication Type of 
economic 
evaluation 

Patients groups Health Effects 
of 
Homeopathy 
compared to 
Conventional 
medicine 

Cost of 
Homeopathy 
compared to 
Conventional 
medicine 

Paterson et al, 
(2003),United 
Kingdom[52]  

Dyspepsia Cost 
effectiveness

a. acupuncture 
b. Homeopathy 
c. normal GP 
care 

No significant 
differences 
(a=5%) 

No significant 
differences 
(a=5%) 

Kneis and 
Gandjour,2009, 
Germany[53] 

Acute 
Maxillary 
Sinusitis 

Cost utility  
 

a. Homeopathy 
b. Placebo (no 
active treatment)
 

Significant 
differences in 
favor of 
homeopathy 
(a=5%) 

Significant 
differences in 
favor of 
homeopathy 
(a=5%) 

Thompson et 
al, 2011,United 
Kingdom[54] 

Asthma Cost 
effectiveness

a. Homeopathic 
treatment 
b. Usual care 

No significant 
differences 
(a=5%) 

No significant 
differences 
(a=5%) 

Table 1. Trial Based Economic Evaluations comparing homeopathy with conventional medicine 

Table 2 presents the results of the review. As can be seen, no important deviation has been 
observed between homeopathic and conventional medicine studies. All studies comparing 
homeopathy with conventional therapy (100%) are pragmatically oriented to measure the 
effectiveness versus efficacy with some stricter criteria for inclusion in the third study 
reasonable for this type of intervention (criterion1). Also, 5 out of 8 (63%) of conventional 
studies seem to follow a more pragmatic design oriented to measure effectiveness rather 
than efficacy despite the stricter inclusion criteria of 4 out of 8 studies of conventional 
medicine. Three of these studies are considered as more explanatory [63] since they do not 
use Intention to Treat Approach although this approach in recent years has almost 
universally dominated [64].  
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ISPOR’s criteria[46] Review of 
homeopathic 

medicines studies 
N (%) 

Reviews of 
conventional 

studies  
N (%) 

A. Clinical trial design   

1.Trial design should reflect effectiveness rather than 
efficacy when possible 

3(100) 8(63) 

2. Full follow-up of all patients is encouraged. 3(100) 8(75)* 

3. Describe power and ability to test hypotheses, given 
the trial sample size. 

3(0) 8(25) 

4. Clinical end points used in economic evaluations 
should be disaggregated 

3(100) 8(100) 

5. Direct measures of outcome are preferred to use of 
intermediate end points. 

3(100) 8(100) 

B. Data elements   

6. Obtain information to derive health state utilities 
directly from the study population 

2(50) 8(80) 

7. Collect all resources that may substantially influence 
overall costs; these include those related and unrelated 
to the intervention 

2(33) 8(38) 

C. Database design and management   

8. Collection and management of the economic data 
should be fully integrated into the clinical data. 

3(100) 8(63) 

9. Consent forms should include wording permitting the 
collection of economic data, particularly when it will be 
gathered from third-party databases and may include 
pre- and/or post-trial records 

3(0) 8(0) 

D. Analysis   

10. The analysis of economic measures should be guided 
by a data analysis plan and hypotheses that are drafted 
prior to the onset of the study 

3(0) 8(0) 

11.1 Intention-to-treat analysis 3(100) 8(63)* 

11.2 Common time horizon(s) for accumulating costs 
and outcomes 

3(100) 8(75) 

11.3 Within-trial assessment of costs and outcomes 3(100) 8(100) 

11.4 Assessment of uncertainty is necessary for each 
measure 

3(0) 8(13) 
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ISPOR’s criteria[46] Review of 
homeopathic 

medicines studies 
N (%) 

Reviews of 
conventional 

studies  
N (%) 

11.5 Common discount rate applied to future costs 
and outcomes 

NA** NA 

11.6 An accounting for missing and/or censored data 3(75) 8(100) 

12. Incremental costs and outcomes should be measured 
as differences in arithmetic means, with statistical 
testing accounting for issues specific to these data 

3(33) 8(13) 

13. One or more summary measures should be used to 
characterize the relative value of the intervention 

3(33) 8(63) 

14.1 Sampling uncertainty accounting  1(100) 8(63)* 

14.2 Parameter uncertainty accounting 3(33) 8(38) 

14.3 Protocol-driven resource use are addressed (in the 
design phase) 

3(3) 8(13) 

14.3 Unrepresentative recruiting centers are addressed 3(100) 8(100) 

14.4 Inclusion of study sites from countries with varying 
access and availability of health-care services is addressed

3(0) 8(0) 

14.5 Restrictive inclusion and exclusion criteria are 
addressed 

3(100) 8(63) 

14.6 Artificially enhanced compliance is addressed 3(100) 8(75) 

15. Multinational trials require special consideration to 
address inter-country differences in population 
characteristics and treatment patterns 

NA** 1(0) 

16. When models are used to estimate costs and 
outcomes beyond the time horizon of the trial, good 
modeling practices should be followed.. 

NA NA 

17. Models should reflect the expected duration of the 
intervention on costs and outcomes. 

NA NA 

18. Subgroup analyses (ex post) are encouraged NA NA 

E. Reporting the results   

19. Patient demographics are reported 3(100) 8(63) 

20. Trial setting is reported 3(100) 8(100) 

21. Inclusion and 
exclusion criteria are reported 

3(100) 8(100) 
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ISPOR’s criteria[46] Review of 
homeopathic 

medicines studies 
N (%) 

Reviews of 
conventional 

studies  
N (%) 

22. Protocol-driven procedures 
that influence external validity are reported 

3(0) 8(13) 

23. Intervention 
and control arms are reported 

3(100) 8(100) 

24. Time horizon for the
intervention and follow-up are reported.

3(100) 8(100) 

25. Key clinical findings are reported 3(100) 8(100) 

26. Reporting should distinguish economic data 
collected as part of the trial vs. data not collected as part 
of the trial 

3(100) 8(100) 

27. Amount of missing and censored data
 

3(67) 8(63)* 

28. If imputation methods are used, the method should 
be described. 

1(100) 2(100)* 

29. Methods used to construct and compare costs and 
outcomes, and to project costs and outcomes beyond the 
trial period should be described.

3(100) 8(75) 

30. The results section should include summaries of 
resource use, costs, and outcome measures, including 
point estimates and measures of 
uncertainty 

3(0) 8(0) 

31. Results should be reported for the time horizon of 
the trial (and for projections)

3(100) 8(100) 

32. Graphical displays are recommended for results not 
easily reported in tabular form 

1(100) 6(33) 

* Comparable estimates available from Polsky et al, 2006 

** Not appropriate 

Table 2. ISPOR’s Good Research Practices  

Power calculations, (criterion 3), were not performed in the planning phase of the study in 
none of the studies.(0%) treating homeopathy (however, power calculations were performed 
retrospectively in the first study [52].  

One out of the three studies (33%) of homeopathy and 3 out of 8 (38%) of the studies of 
conventional medicine have measured some additional costs (criterion 7) beyond direct 
health costs. 
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None of the homeopathy (0/3) and conventional medicine studies (0/8) include in the 
consent form wording permitting for economic data collection (although in the study of 
Thompson et al [54] cost data are collected by children’s parents.  

None of the homeopathy (0%) or conventional medicine studies (0%) establish the 
hypotheses with a data analysis plan (criterion 10). No discount rate has been applied, 
(criterion 11.5), as the study period for each participant was 1 year in all studies. 

Whereas all homeopathic medicine studies use p- values for hypotheses tests (100%), and 
respectively 6 out of 8 conventional medicine studies (75%), only one conventional medicine 
study reports confidence intervals for point estimates of all measures (criterion 11.4) and 
none homeopathic study. 

Sensitivity analysis (criterion 14.2) has been used by the one of the three homeopathic 
studies (33%) whereas 3/8 conventional studies (38%) use sensitivity analysis for costs and 
outcomes. All homeopathic studies (100%) and 7 out of 8 of conventional studies (88%),, 
have been well addressed by the design the protocol induced procedures except one study 
of conventional medicine (criterion 14.3) . Nevertheless, in the report of results (criterion 23), 
there is no mention made in homeopathic studies (0%) concerning them as to whether there 
were observed and addressed or not except for one study of conventional medicine (13%) to 
which they have been spotted and measured). 

Finally, the 2 categories of studies present proportional weakness and strengths with the 
biggest differences in favor of conventional medicine focused on aggregated outcomes (2/3 
trials of homeopathy use cost consequences analyses). The trial based economic evaluations 
comparing homeopathy with conventional medicine do not seem to be of lower quality than 
studies of conventional medicine and complete the majority of the ISPOR’s criteria. Also, 
homeopathy clinical trials are for some aspects more adapted to the traditional clinical trials 
guidelines offering better information on patient characteristics and flow [65].Additionally 
they avoid some aspects of explanatory design a more pragmatic design such as stricter 
eligibility criteria and no intention to treat approach. Nevertheless, no definitive conclusions 
can be extracted because of the too small sample sizes. 

4.1. BMJ checklist including all full economic evaluations 

Information for homeopathic studies included in this review is given on Table 3.The quality 
of homeopathic economic evaluation studies seems to constantly progress given that more 
recent studies are characterized by an improved design and more detailed reports, as is the 
case with conventional studies [4]. As can be seen,(Table 4), a significantly superior number 
of homeopathic studies defines clearly the aspect of the economic evaluation (criterion 3). 
Also, details of the subjects from which values were obtained are given more frequently by 
homeopathic studies (criterion 13). On the other hand, conventional studies use more 
frequently sensitivity analyses (criterion 27) as well as incremental analyses and aggregate 
clinical outcomes (criteria 31 and 32), as the majority of homeopathic studies included use 
cost consequences analyses (80%).Finally, both categories of studies present deficiencies 
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concerning the justification of the form of economic evaluation chosen. The overall 
percentage of studies that complete BMJ criteria is 70.6 % for homeopathic studies and 
78.6% for conventional studies. By the mid-p version of Fisher’s exact conditional test we 
conclude that the differences observed between the 2 groups of studies aren’t statistically 
significant. (mid p-value=0.20). Consequently, we accept the homogeneity between 
homeopathic and conventional medicine studies on the BMJ guidelines completion.  

 

Authors year 
of publication 

and country 

Morbidity 
studied 

Type of 
economic 

evaluation 

Patients 
groups 

Cost of 
Homeopathy 

versus 
conventional 

medicine 
 

Health Effects 
of 

Homeopathy 
versus 

conventional 
medicine 

Stagnara et al, 
(2004), 
France [66] 

Bronchiolitis 
(neonatal) 

Cost 
effectiveness 

a. Homeopathy 
b. usual care 
 

Significant 
differences 
(a=5%) 
Less costly 

significant 
differences 
(a=5%) 
More effective 

Veinchtock et 
al, (2000) 
France [67] 

Anxiety 
disorders 

Cost 
consequences  

a. Homeopathy
b. Usual care 

No significant 
differences 
(a=5%) 

No significant 
differences 
(a=5%) 

Trichard et al, 
2005, 
France [68] 

Acute 
Rhino-
pharyngitis 
(Children) 

Cost 
effectiveness 
 

a. Homeopathy
b. Usual care 

Significant 
differences 
(a=5%) 
Less costly 

Significant 
differences 
(a=5%) 
More effective 

Witt et al, 2005, 
Germany [69] 

Headache  
Low back pain 
Depression  
Insomnia 

Cost 
effectiveness 

a. Homeopathy 
b. usual care 
 

No significant 
differences 
(a=5%) 

Significant 
differences 
(a=5%) 
More effective 

Witt et al, 2009, 
Germany [70] 

atopic eczema 
(children) 

Cost 
effectiveness 

a. Homeopathy
b. Usual care 

Significant 
differences 
(a=5%) 
More costly

No significant 
differences 
(a=5%) 

Kneis and 
Gandjour, 
2009, 
Germany [53] 

Acute 
Maxillary 
Sinusitis 

Cost utility a. Homeopathy
b. Placebo  

Significant 
differences 
(a=5%) 
Less costly

Significant 
differences 
(a=5%) 
More effective 

Kneis and 
Gandjour, 2009 
[53] 

Acute 
Maxillary 
Sinusitis 

Cost 
effectiveness 

a. Homeopathy 
b. 
Antibacterials 

Less costly  Significant 
differences in 
favor of 
homeopathy 

 

Table 3. Non randomized studies for homeopathic treatment 
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Items from the BMJ Checklist [47] 

Review of 
homeopathic 

medicines 
studies N(%) 

Reviews of 
conventional 

studies 
N(%) 

Mid p-
value 

Study design 

1.The research question is stated 10(100) 9(100) 0.5 
2. The economic importance of the research 
question is stated 

10(80) 9(78) 0.5 

3. The perspective of the analysis is stated 10(100) 9(67)* 0.04 
4. The rationale for choosing the 
alternatives is stated 

10(90) 9(100) 0.5 

5. The alternatives being compared are 
clearly described 

10(90) 9(100) 0.5 

6. The form of economic evaluation used is 
stated 

10(50) 9(89) 0.07 

7. The choice of form of economic 
evaluation is justified

10(0) 9(11) 0.09 

Data collection 

8. The source(s) of effectiveness estimates 
are stated 

10(100) 9(100) 0.5 

9. Details of the effectiveness study are 
given  

10(100) 9(100) 0.5 

10. Primary outcome measures are clearly 
stated  

10(90) 9(89) 0.5 

11. Methods to value health states are 
stated  

6(100) 9(89)* 0.5 

12. Details of the method of synthesis or 
meta-analysis of estimates are given 

1(100) 5(20) - 

13. Details of the subjects from which 
values were obtained are given  

6(100) 9(56) 0.05 

14. Productivity changes are reported 
separately  

10(60) 9(44) 0.33 

15. The relevance of productivity changes is 
discussed  

10(20) 9(33) 0.31 

16. Quantities of resources are reported 
separately from unit costs  

10(70) 9(78) 0.5 

17. Methods for the estimation of quantities 
and unit costs are described  

10(100) 9(100| 0.5 
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Items from the BMJ Checklist [47] 

Review of 
homeopathic 

medicines 
studies N(%) 

Reviews of 
conventional 

studies 
N(%) 

Mid p-
value 

18. The currency and price date should be 
recorded 

10(90) 9(89) 0.5 

19. Details of any adjustment for inflation, 
or currency conversion are given 

NA 3(75) - 

20. Details of any model used are given  NA** 6(100) - 
21. The choice of the model and its key 
parameters are justified 

NA 6(33) - 

Analysis and interpretation of results 

22. Time horizon of costs and benefits is 
stated  

10(100) 9(100) 0.5 

23. The discount rate is stated  NA 6 (86) - 
24. The choice of discount rate is justified  NA 6(33) - 
25. An explanation is given if costs and 
benefits not discounted  

10(30) 3(0) 0.5 

26. Details of statistical tests and confidence 
intervals are given for stochastic data  

9(56) 3(67) 0.5 

27. The approach to sensitivity analysis is 
given  

10(40) 9(89)* 0.03 

28. The choice of variables for sensitivity 
analysis is justified 

10(40) 9(67) 0.21 

29. The ranges over which variables are 
varied are stated 

10(40) 9(78) 0.08 

30. Relevant alternatives are compared 10(100) 9(100) 0.5 
31. Incremental analysis is reported 10(20) 9(89) 0.003 
32. Major outcomes are presented 
disaggregated and aggregated 

10(20) 9(89) 0.003 

33. The answer to the study question is 
given 

10(100) 9(100) 0.5 

34. Conclusions follow from the data 
reported 

10(100) 9(100) 0.5 

35. Conclusions are accompanied by the 
appropriate caveats 

10(80) 9(100) 0.23 

* Comparable estimates available from Pirraglia et al, 2004 
**Not Appropriate 

Table 4. BMJ Checklist  
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5. Discussion 

To conclude, few are the economic evaluation studies, but not of apparent or significantly 
lower quality than that of conventional medicine. And that despite the fact that the majority 
of the studies of the conventional medicines selected are published in journals with high 
impact factor [71-79]. The majority of homeopathic studies are observational whereas 
randomization is generally accepted as the most objective manner to have comparable 
groups. It is known that we should not generally use observational data to establish or 
attribute a difference between therapies, but they can be used to estimate the economic 
consequences of such a difference [83] 

Nevertheless, some observational studies under evaluation particularly addressed this 
problem and prove that their groups are comparable in basic medico-demographic 
characteristics [66,67]. Also, many of the conventional studies comprised in the BMJ criteria 
evaluation use modeling approaches and one of them is based exclusively on expert opinion 
[78] that is classified in the lowest degree in the hierarchy of evidence. This probably is one 
of the reasons why the majority of these studies use sensitivity analysis in contradiction to 
homeopathic studies as is the dominating method of handling uncertainty in modeling 
studies (being nevertheless complementary and not substitute of the handle of uncertainty 
in stochastic approaches).  

The limitations of these reviews are similar to those of other reviews. First, the only one 
reader was not blinded to journals and article authors, possibly having influenced results. 
To maximize accuracy, data extraction was performed many times -at least twice for each 
paper. Second, the measures of study quality depend on the information reported in an 
article, and no attempt was made to judge the merits of clinical or modeling assumptions 
and model choice made in the analyses. Also, no quality criteria exist for the amount of 
missing data that in some studies of conventional medicine not only surpass 15% of the data 
[85] in some RCT but reach even 79% in a specific study [59].Third, the number of reviewed 
studies was small. Nevertheless, to diminish the coservatiness of the statistical tests for type 
I error we have used Fisher’s conditional mid-p test. Finally, while the strategy for 
identification, review, was rigorous, it is possible that some studies meeting finally the 
criteria of this review were not included [86]. 

6. Conclusions 

Homeopathy is used almost worldwide by an important number of patients. Among the 
countries that grant homeopathic therapies not of a lesser status we can site France, 
England, Germany, India, Baglandesh, the United States, Canada, Brazil, and many more . 
France, England, Germany also are the countries that seem to dominate in the research on 
the efficiency of homeopathy. Some governmental reports support the financing of 
homeopathy based on reviews or on quasi experimental studies, some others are extremely 
negative. The financing or not of the homeopathic therapies by a third payer has clear 
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consequences on the budgets of thousand of citizens who use homeopathy and on the 
accessibility of these therapies by the more vulnerable social categories. Because of their 
popularity, governments should be busy with homeopathy more seriously as well as with 
the framework of homeopathy and what it entails, that is:  

Firstly, Good Manufacturing Practices such as cleanrooms must be applied on homeopathic 
products in order to ensure their quality. 

Also, the need of assessing these therapies so as to find out which is the exact extension that 
truly is beneficial to the state and society making their funding necessary.  

The debate with regard to efficacy/effectiveness and efficiency of homeopathy has 
dominated the scene the last decades. On the other hand, the quality of homeopathic 
economic evaluation studies seems to constantly progress given that more recent studies are 
characterized by an improved design and more detailed reports, as is the case with 
conventional studies. The trial based economic evaluations comparing homeopathy with 
conventional medicine do not seem to be of lower quality than studies of conventional 
medicine and complete the majority of the ISPOR criteria. Also, there are not statistically 
significant differences between studies of conventional and homeopathic medicine based on 
BMJ quality criteria. Certainly, the need for further improvement of both 2 categories of 
studies is obvious .And the greatest problem with homeopathic studies is their limited 
number.Νevertheless, despite objections there emerge serious indications of effectiveness 
and efficiency concerning homeopathic therapies. Yet the health effect ought to be proven 
through further well designed randomized trials. 

Crossover design that allows robust estimates of intraindividual consistency of response 
using placeo-control groups and allows for preference assessments of benefit/tolerability 
ratios seem to be appropriate in case of moderate chronic diseases (e.g. allergy, 
rhumatology).Also, extended cross over designs or Ν of 1 trials seem to be more appropriate 
in diseases where treatments even of conventional medicine are highly individualized (e.g 
autism). 

The trade off between conventional and homeopathic medicine concerning participant 
eligibility criteria is another crucial point of organized trials with homeopathic medicines. 
The development of multiple large and more pragmatically oriented clinical trials would 
make it possible to make viable effectiveness comparisons between specific patient groups. 
Additionally, it will permit to compare the resulting benefit to the avoidance of side effects 
in the case of homeopathic medicines.  

Also, the enrichment of the quality of life questionnaires comprising such items in order to 
measure the potential benefits of homeopathy as claimed by homeopaths, including stess 
and control management and life attitude will be very useful in that they helped surface the 
effects of homeopathic treatments in the well being of citizens. Only by taking into 
consideration all the specific parameters we may a arrive at strong conclusions for the 
efficiency of homeopathy.  
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On a next stage the dimarginalization of homeopathy practitioners and the use of 
homeopathic treatments by all doctors in the fields where their efficiency would have been 
proven, would lead to optimization of medical practices for the benefit of society. 
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1. Introduction 

Traditional Chinese medicine (tcm) pulse diagnosis is one of the four major assessments in 
tcm consultation. Through pulse palpation at three locations, i.e. cun, guan and chi, on both 
wrists, general health condition of a person and a particular organ can be fully recognized. 
Figure 1 illustrates the locations and their corresponding organs. tcm doctor is used to 
combine clinical data collected from pulse assessment and other clinical assessments to 
prescribe treatments to his patient and monitor his prognosis.  

 
Figure 1. Distribution of organs at the six locations (Adapted from [1])  

In view of the increasing popularity of tcm world wide, tcm pulse diagnosis has received 
much attention from the public concerning its scientific and clinical values. Much research 
work has been published since 1950s’ to quantify tcm pulse diagnosis which aims at 
providing scientific base to tcm pulse diagnosis and so substantiating its clinical value. The 
aim of this review is to provide readers with a complete picture of current progression of 
tcm pulse quantification.  

After reading this chapter, readers should be able to  

1. acquire up-to-date scientific evidence on tcm pulse diagnosis quantification; 
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2. analyze strengths and weaknesses of current studies in terms of methodologies and 
statistical approaches; and 

3. highlight future direction of tcm pulse diagnosis quantification.  

The review is divided into five sections. The first three sections discuss and analyze 
qualification and quantification of tcm pulse diagnosis in ancient and recent literatures. 
Statistical approaches to quantify tcm pulse diagnosis are discussed. Section four presents a 
tcm pulse diagnostic framework proposed by the author in 2010 to illustrate the 
interrelationship of pulse conditions and arterial pulse. The last section highlights 
limitations of current studies and recommendations are suggested accordingly.  

2. Qualification of tcm pulse diagnosis  

Qualification of tcm pulse diagnosis means the elements that tcm pulse diagnosis should be 
included in order to have a complete and valid assessment on tcm pulse. Literatures show 
that there is much confusion about the assessment of pulse in tcm, mainly due to the 
ambiguous descriptions of pulse condition in Chinese medical texts [1].  

Pulse itself is objective, but pulse condition is subjective. It is the quality of pulse as felt by a 
tcm doctor, and thus represents the subjective judgment of that doctor. More than 30 pulse 
conditions have been documented in Chinese medical texts. Some of them, e.g. floating, 
rapid, string-like are single pulse condition which describes one element of a pulse 
condition. Others describe more than one element of a pulse condition which is called 
compound pulse condition. For example, replete is the composite of forceful, long, large and 
stiff [2].  

2.1. Description of pulse condition in ancient Chinese medical texts 

Nei Jing [3] describes over 30 types, e.g. large, small, long, short, slippery, rough, sunken, 
slow, rapid, strong, tough, soft, moderate, hurried, vacuous, replete, scattered, intermittent, 
fine, and weak. Mai Jing [4] documents 24 types which are floating, sunken, hollow, large, 
small, skipping, tight, rapid, stirred, slippery, weak, string-like, faint, soft, dissipated, 
moderate, slow, bound, drumskin, replete, intermittent, vacuous, rough and hidden. The 28 
pulse conditions most commonly used in clinical practice come from Bin Hu Mai Xue [5] 
and Zhen Jia Zhen Gyan [6]. They are floating, sunken, slow, rapid, surging, fine, vacuous, 
replete, long, short, slippery, rough, string-like, tight, soggy, moderate, faint, weak, 
dissipated, hollow, drumskin, firm, hidden, stirred, intermittent, bound, skipping, and 
racing.  

Descriptions of pulse conditions in Chinese medical texts are mostly qualitative, and are 
often illustrated by similes and poems. For instance, the slippery is compared to “beads 
rolling” and the string-like is like pressing the string of a musical instrument [5]. A few of 
the descriptions, such as the rapid, the slow, the floating, and the sunken, are quantitative. 
The rapid and the slow describe the rate of a pulse, and can be quantified by the number of 
beats per breath. The floating and the sunken describe the depth of a pulse, and can be 
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quantified by shu, the unit of weight used during the Warring States period (403-221BC) of 
ancient China, with floating corresponding to three shu and sunken nine shu [7].  

Using analogies and poems to describe pulse condition is subject to the interpretation of the 
tcm doctor. For example, the string-like may be described as like pressing the string of a 
musical instrument and the tight as like pressing a rope, but the feeling of a string or a rope 
depends on the sensitivity of one’s fingers. Qualifying words such as “a bit,” “average,” and 
“very” are used to describe the intensity of a pulse. For example, the difference between the 
fine and the faint is that the fine is a little bit stronger than the faint. “A little” is countable, 
but cannot precisely determine how much of this “little” differentiates the fine from the 
faint.  

Descriptions of pulse conditions also overlap [8,9]. Some pulse conditions describe a single 
dimension of pulse. The floating, for example, describes the depth of a pulse, whereas the 
rapid describes the rate of a pulse. Others describe two or more dimensions. The firm means 
string-like, long, replete, surging, and sunken, whereas the drumskin is string-like, large, 
rapid, and hollow. The number of dimensions that a pulse assessment should encompass is 
controversial. Floating or sunken and slow or rapid are the two pairs of dimensions 
suggested in Bin Hu Mai Xue [5]. Nan Jing [7] and Mai Jing [4], in contrast, proposed three 
dimensions: floating or sunken, slippery or rough, and long or short. Nei Jing [3] described 
three dimensions: slippery or rough, slow or rapid, and surging or fine, whereas [2] 
suggested floating or sunken, slow or rapid, and vacuous or replete. 

It is suggested that there are two reasons for the obscurity of descriptions of pulse condition. 
First, tcm doctors are accustomed to assessing pulse by their own perception, rather than on 
a rational basis [10]. Second, there are no concise and precise standards to guide tcm doctors 
in the diagnosis of pulse condition. It is likely that these two reasons are the causes of the 
low inter-rater and intra-rater reliability of pulse diagnosis by tcm doctors found by 
Craddock (1997) and Krass (1990) (as cited in [11]). As evidence-based practice emphasizes 
consistency of outcome [12], the low reliability of pulse diagnosis by tcm doctors reported in 
the literature demonstrates the need to standardize pulse diagnosis in tcm. 

2.2. Eight elements: Milestone for standardizing tcm pulse diagnosis 
qualification  

Zhou Xuehai’s (1856-1906) early attempt to standardize pulse condition is a milestone in the 
quantification of tcm pulse diagnosis. He proposed that each pulse condition should have 
four elements. “Wei Shu Xing Shi Zhe, Zheng Mai Zhi Ti Wang. Qiu Ming Mai Li Zhe, Xu 
Xian Jiang Wei Shu Xing Shi Jiang De Zhen Qie, Ge Zhong Mai Xiang Liao Ran, Bu Bi Ju Ni 
Mai Ming” (as cited in [13], p. 31). He explicitly stated that position, frequency, shape, and 
trend are the four main elements of pulse condition, and that each pulse condition 
description should contain these four elements.  

Various scholars have elaborated on this idea [2,14-18], and have extended the original four 
elements to eight: depth, rate, regularity, width, length, smoothness, stiffness, and strength. 
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Each pulse condition should contain these eight elements with different intensities 
[2,15,17,18].  

Rate is the number of beats per breath. The definition of regularity is similar to that in 
modern medicine, it describes rhythm of a pulse condition. Rate and regularity gives 
information on the nature of a disease, whether heat or cold [19]. Depth is defined as the 
vertical position of a pulse, and indicates the location of a disease, whether interior or 
exterior [19]. Width and length describe the shape of a pulse, where width is defined as the 
intensity of a pulsation and length is defined as the range in which the pulsation can be 
sensed across the cun, guan, and chi [2]. Smoothness is defined as the slickness of a pulse, 
stiffness is defined as the sensation of arterial elasticity, and strength is defined as the 
change in forcefulness of a pulse in response to a change of applied pressure [19]. Width, 
length, smoothness, stiffness, and strength also describe the interaction of a pathogen and 
healthy qi in the body [2]. The eight elements thus provide a basis for qualifying pulse 
condition.  

2.3. Recent works on qualifying tcm pulse diagnosis 

King et al. (2002) [11] developed a measurement scale to standardize tcm pulse diagnosis. 
However, their scale does not reflect pulse condition adequately for several reasons. First, 
the six items included in the scale –depth, width, force, relative force, rhythm, and pulse 
occlusion –are not widely accepted as core items in tcm pulse diagnosis. Appropriate rating 
scales should include the six locations, as a complete tcm pulse diagnosis must include the 
eight elements at the six locations. Second, the definitions of the items are abstract. For 
example, force is defined as the overall intensity of a pulse and relative force is defined as a 
subtler version with overall force. Third, the scale is an ordinal scale that is anchored with 
descriptors to measure the items. For example, depth is measured at three levels: superficial, 
middle, and deep. However, an ordinal scale is not a sufficiently sensitive measure, as there 
are an insufficient number of available response categories to rate the items [20], and the 
words used to describe each ordinal level are not universal. Further, as the items have not 
been well quantified, using an ordinal scale would not reflect the actual sensation perceived 
by a tcm doctor.  

To explore the uniqueness of each of the eight elements in tcm pulse diagnosis, Tang (2010) 
[21] used principal component analysis to explore the uniqueness of each of the eight 
elements in tcm pulse diagnosis. The result demonstrated that rate, regularity, width and 
smoothness represented four unique dimensions while it was not the case for depth, length, 
stiffness and strength.  

The author believes that an appropriate content and rating scale must be chosen to measure 
pulse condition which should be relevant and should adhere to the fundamental concepts of 
pulse diagnosis in tcm. Since only a handful of studies have been conducted to qualify pulse 
condition, a rating scale which can genuinely reflect the sensation of pulse perceived by a 
tcm doctor should be used to minimize the influence of subjective judgment on a rating 
scale at a preliminary stage of qualification.  
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3. Quantification of tcm pulse diagnosis 

In the qualification of pulse condition, the eight elements are measured unidimensionally. It 
is hypothesized that the eight elements are related to the arterial pressure waveform and 
that their intensity is a composite of the physical parameters of the arterial pressure 
waveform. Relating the eight elements to these physical parameters would thus make them 
quantitively measurable. Much research has been carried out on the quantification of pulse 
condition. Measurement of the arterial pressure waveform in the time domain and 
frequency domain are the two main approaches currently used, but due to the disparity of 
research aims, methodologies, and statistical approaches, the results of existing studies in 
this area are incomparable.  

3.1. Time domain 

The time domain is widely used in cardiovascular research [22] and is also popularly used 
in the quantification of pulse condition [23]. Time domain analysis looks at the arterial 
pressure waveform with respect to time, and a time domain graph shows how the arterial 
pressure waveform changes over time. Figure 2 shows a typical arterial pressure waveform.  

 
Figure 2. A typical arterial pressure waveform (Adapted from [2], p.163) 

In time domain, researchers extracted physical parameters from the arterial pressure 
waveform, such as h1, h3, and generate new parameters from them. Yoon et al. (2000) [24] 
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proposed three parameters to measure depth, width, and strength. Depth was measured by 
the hold-down pressure with the relatively largest h1 (Pamax). The maximum average h1 (h1) 
was used to quantify width, and strength was measured by the pressure difference at the 
80% maximum average h1 (Δ80%pamax). These three parameters have gained some 
acceptance as standard parameters for the measurement of depth, width, and strength 
[2,14].  

The advantage of using the time domain for the quantification of pulse condition is that 
most of the physical parameters related to it have physiological meanings. Exploring their 
relationship with the eight elements should thus help to understand the elements from a 
modern medical perspective. 

Many studies have demonstrated the association between the physical parameters of the 
arterial pressure waveform in time domain and the eight elements [2,13,24-31]. Depth has 
been associated with pamax, rate with t, and regularity with the interval between two 
individual arterial pressure waveforms and the consistency of the contour of the waveforms. 
Width has been associated with h4/h1, t1, and h1. The surging has been found to have a 
smaller h4/h1 and t1 and a larger h1. Length has been associated with h1 at cun, guan, and chi. 
The short was observed to have small h1, although association with the other physical 
parameters in the arterial pressure waveform was indiscernible. Smoothness has been 
related to W/t, h4/h1, t1, h5, and h5/h1. A smaller h4/h1 and a larger h5 have been observed for 
the slippery, and h3/h1, h4/h1, and h5/h1 are associated with stiffness. A larger h3/h1 and h4/h1, 

and a smaller h5/h1 have been observed for the string-like. Four types of arterial pressure 
waveform have been identified for the string-like: lower h1 than h3, h3 equal to h1, h3 higher 
than h1, and h3 merged with h1. Strength is associated with a Δ80% pamax. Some of these 
observations have been explained in terms of hemodynamic, For example, the string-like 
was found to be caused by an increase in arterial stiffness and peripheral resistance, whereas 
width was determined by blood velocity, cardiac output, peripheral resistance, the diameter 
of the radial artery, and the spatial movement of the radial artery. Length has been related 
to the rate of arterial dilatation. 

The incongruence of the results of these studies means that their postulations cannot be 
substantiated. Fei (2003) [2] reported that the superficial and deep levels of depth ranged 
from 25 to 175g and 100 to 250g, respectively. According to Xu et al. (2003) [27], the range 
of the superficial, middle, and deep levels was smaller than 100g, 100-200g, and greater 
than 200g, respectively. In these studies, depth is reported as a unit of force, whereas in 
other studies report as a unit of pressure [25,26]. Huang and Sun (1995) [26] reported that 
the superficial, middle, and deep levels ranged from 10 to 40 mmHg, from 50 to 80 
mmHg, and 90-120 mmHg respectively, whereas Chen (2008) [25] reported ranges of 89.8 
to 157.7 mmHg, 151.9 to 222.9 mmHg, and 279.3 mmHg for the superficial, middle, and 
deep levels, respectively. In terms of smoothness, Huang and Sun (1995) [26] 
characterized the slippery as having t1 within the range of 0.07 to 0.09s, h5 larger than 2 
mm, obvious h3, and h4/h1 smaller than 0.50, whereas Fei (2003) [2] found that the slippery 
was characterized as having W/t smaller than 0.20, an h4/h1 smaller than 0.40, and 
h5/h1larger than 0.10.  
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There appear to be four reasons for such inconsistency. First, none of the studies reports the 
surface area of the sensor used. As force varies with the surface area of a sensor with the 
same hold-down pressure, the lack of this information makes the results incomparable. 
Second, the characteristics of the subjects in the studies may have affected the results. Age, 
gender, and weight are all factors that affect pulse condition [2,26], yet these studies report 
no demographic data on the subjects. Hence, it is not possible to rule out that the 
incongruence is due to the diversity of the subjects. Third, there is no protocol that 
standardizes the pulse acquisition procedure, and few of the studies reported the procedure 
that they used to acquire the waveform. To mimic a tcm pulse assessment, the arterial 
pressure waveform is acquired with different hold-down pressure applied to the radial 
artery. Two procedures for pulse acquisition are known. Huang (2007) [13] developed a 
formula to calculate how much hold-down pressure should be used for the superficial, 
middle, deep, and hidden levels of depth in women and men. He also proposed that the 
ratio of actual body weight over ideal body weight is the determinant of the hold-down 
pressure (Table 1).  
 

(Actual weight)/(Ideal weight) 
Hold-down Pressure at Different Levels of Depth 

Superficial Middle Deep Hidden 
< 0.8 50g 100g 200g 300g 
0.8 – 1.0 70g 130g 250g 400g 
1.0 – 1.2 100g 180g 300g 450g 
> 1.2 150g 230g 350g 550g 

Table 1. Weight ratio and corresponding hold-down pressure 

Although several studies have adopted this protocol to acquire the waveform [28,32,33], the 
rationale for quantifying depth in this way is not explicated, and its credibility is thus 
suspect. The other procedure is that of Fei (2003) [2], who applied pressure from 0 g to 250 g 
at 50g intervals for each pulse acquisition. However, the interval of 50 g may be too wide, 
and does not allow for any change in the waveform within this interval.  

Fourth, there is no standard measurement for the eight elements. The majority of the 
aforementioned studies focused on pulse condition rather than the eight elements. 
However, as each pulse condition embraces all eight elements with different intensities, 
even if the other seven elements have the same intensity, variation in one element will lead 
to a different waveform for the same pulse condition. Moreover, the sensation of a tcm 
doctor to the eight elements has not been standardized, and variation among the tcm 
doctors participating in the studies will inevitably have led to different results.  

3.2. Frequency domain 

The frequency domain can be used to analyze pulse condition based on the energy 
distribution of the arterial pressure waveform [34]. A frequency domain graph comprises 
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two parts –amplitude versus frequency and phase versus frequency – and is converted from 
the time domain of the arterial pressure waveform using a transform, which is a pair of 
mathematical operators used to carry out a conversion. Fast Fourier transform is an example 
of a commonly used transform in signal processing. Usually, the amplitude versus 
frequency graph is examined in studies of pulse condition. A graph showing only the 
amplitude and frequency is called a power spectrum (Figure 3). 

 
Figure 3. Example of a power spectrum (Adapted from [34]) 

The y-axis of a power spectrum graph, which is labelled “amplitude” represents the power 
of the frequency, whereas the x-axis shows the “frequency” in Hertz (Hz). A harmonic is the 
frequency component of an arterial pressure waveform.  

The majority of the studies that use the frequency domain to analyze the arterial pulse have 
focused on differentiating diseases [35-37], examining the power spectrum in relation to the 
meridians [38,39], and investigating the relationship among disease, syndrome, and 
channels [23,40-43,45]. Only a few studies have explored the characteristics of the power 
spectrum for different pulse conditions [46,47]. 

Wang and Xiang (1998) [46] discovered that the power spectrum differed markedly for the 
normal, the slippery, the string-like, and the slow-intermittent. In general, the power 
spectrum of all pulse conditions decreased with increasing frequency and the frequency 
range was within 0 to 40Hz. However, the power spectrum of the normal was smoother 
than that of the other three pulse conditions. The slippery had more than ten harmonics, 
whereas the normal had eight harmonics. The string-like and the slow-intermittent had 
three to five harmonics. The frequency of the normal was distributed within the 25Hz range. 
The percentage of energy distributed below 10Hz was 99% for the normal and 97% for the 
string-like, and that distributed below 5Hz was 90.2% for the moderate, 83.7% for the 
slippery, and 60.9% for the string-like. Forty-five percent of the energy was distributed 
below 1 Hz for the moderate and 16% for the string-like. These findings suggest that the 
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frequency of the normal falls within the 1 to 5Hz range, and those frequencies below 1 Hz 
and over 10 Hz may indicate illness. Xu et al. (2002) [47] suggested that counting the 
number of harmonics in the power spectrum could be used to differentiate pulse conditions. 
Their study reported that the slippery possessed three main harmonics that were much 
higher than those of the normal, and the drumskin had two main harmonics. The amplitude 
of the harmonics in the normal decreased with increasing frequency. The reasons for the 
different results for the slippery are the same as those proposed for the time domain 
quantification.  

Both the time domain and frequency domain are based on the arterial pressure waveform, 
but differ in the way in which they interpret it. Although the available evidence supporting 
the applicability of the frequency domain to quantify pulse condition is weaker than that 
supporting the use of the time domain, this may simply due be to the lack of studies on the 
frequency domain. However, the time domain is to a certain extent more advantageous than 
the frequency domain for quantifying pulse condition because the physical parameters in 
the time domain have physiological meanings, which means that the physiological 
implications of the eight elements could be revealed if their relationship with these physical 
parameters were traced. It is thus more prudent and beneficial to adopt the time domain in 
the quantification of pulse condition. 

4. Statistical approaches 

Though regression analysis is commonly used in medical research for function 
approximation and classification [48,49], failure of modelling the relationship of the eight 
elements and the physical parameters [21] suggested that the relationship is not linear. It has 
been suggested that more advanced statistical techniques, such as fuzzy inference and 
artificial neural network (ANN) may be more appropriate for modelling the relationship of 
the eight elements at the six locations and the physical parameters [50-52].  

Fuzzy inference is a modelling technique that is based on fuzzy set theory. Fuzzy set theory 
deals with the degree of truth in a vaguely defined set, where truth is represented as a value 
that ranges from 0 to 1. Lee et al. (1993) [53] used fuzzy inference to assess the health state of 
a subject with renal problems before and after taking herbal medicine. The arterial pressure 
waveform was acquired at the right chi, and the physical parameters in the time domain 
were used to construct the fuzzy model. The results showed that the model could 
successfully predict the prognosis for a patient. The authors thus proposed applying fuzzy 
inference to assess health status using pulse condition. 

ANN is a nonlinear statistical modelling technique commonly used in the modelling of 
complex nonlinear relationships among independent variables and dependent variables 
[49,54]. It resembles regression analysis, but has much more flexibility because it is not 
restricted by any statistical assumptions or prespecified algorithms. In other words, ANN is 
a self-adaptive and data-driven modelling technique [54,55]. The presence of hidden layers 
in the network greatly increases its capacity to deal with various complicated relationship. 
Figure 4 shows the basic architecture of an ANN.  
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Figure 4. Basic architecture of an ANN (Adapted from [56])  

The architecture shown in Figure 4 is commonly used in the type of ANN known as a 
multilayer perceptron. This consists of an input layer, a hidden layer, and an output layer. 
The input layer and output layer also appear in the architecture of linear regression, but the 
distinguishing characteristic of an ANN is the hidden layer in between the input and output 
layers. The number of hidden layers can be manipulated by the researcher until a 
satisfactory result is obtained. The input layer contains input neurons, which represent the 
number of independent variables in the study. The output neurons in the output layer are 
the dependent variables. The number of hidden neurons in the hidden layer(s) and the 
number of hidden layers in the model are determined by trial and error using the sum-
squared error in function approximation and the cross entropy function in classification. The 
cross entropy function can be regarded as analogous to the likelihood function in logistic 
regression [54]. They are the cost functions that determine when to stop training the model. 

Backpropagation is the most popular training algorithm for ANNs. This utilizes the steepest 
gradient descent in a multilayer perceptron to minimize the sum-squared error. The steepest 
gradient descent is a mathematical algorithm that locates the local minimum of a function by 
taking steps proportional to the negative of the gradient of the function at the current point. In 
backpropagation, the weights of the hidden and input neurons are modified according to the 
sum-squared error fed back from the output neurons until the mean squared error is minimized.  

Wang and Xiang (2001) [57] compared the accuracy of fuzzy inference and ANN in 
predicting pulse condition. They reported the successful application of ANN in identifying 
the normal, the string-like, the slippery, and the fine, and showed that ANN had a 87% 
predictive accuracy, which was 12% higher than that of fuzzy inference. Xu et al. (2007) [58] 
compared the predictive accuracy of traditional ANN and fuzzy neural network in 
predicting eight pulse conditions. Three traditional ANNs using backpropagation were 
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developed, each of which had 3 layers: an input layer, a hidden layer, and an output layer. 
The input neurons were seventeen physical parameters of the arterial pressure waveform in 
the time domain and the output neurons were the eight pulse conditions, which were, 
however, not specified. The numbers of hidden neurons used in the three traditional ANNs 
were 10, 15, and 20. The fuzzy neural network was a composite of four sub-fuzzy neural 
networks, and was used to model seventeen physical parameters and the four elements 
(position, frequency, shape and trend) proposed by Zhou Xuehai (1856-1906) (as cited in 
[13]) separately. The four sub-fuzzy neural networks were then combined to predict the 
eight pulse conditions. The three traditional ANNs obtained 86-88% accuracy, but the fuzzy 
neural network outperformed these networks by 4%. They concluded that it was beneficial 
to combine fuzzy inference and ANN to quantify pulse conditions.  

The successful application of these advanced statistical techniques for quantifying pulse 
conditions is encouraging, and at least indicates that the various pulse conditions have a 
physiological basis. However, medical research emphasizes the explanatory power of a 
model, and values statistical techniques with a high explanatory power [59-61]. According 
to these criteria, ANN can be condemned as black box [49], which means that the internal 
knowledge of the system cannot be readily known by researchers [59].  

5. tcm pulse diagnostic framework: Integration of the East and the West 

A dice model has been formulated by Tang (2010) [21] to explain the interconnection and 
interrelation between the arterial pulse and the eight elements of pulse condition at the six 
locations, and between the eight elements at the six locations and health status in tcm. This 
framework serves as the backbone to quantify tcm pulse diagnosis. 

The dice model comprises two levels. Level one includes the arterial pulse and the eight 
elements at the six locations, and level two covers the eight elements at the six locations and 
health status in tcm. More specifically, level one deals with the sensation of the arterial pulse 
as perceived by a tcm doctor, and level two gives an interpretation of the eight elements at 
the six locations to determine health status. These two concepts are interconnected. The 
symbolic meaning of a dice and a dice roll with respect to the arterial pulse and the health 
status in tcm are explicated below.  

5.1. Arterial pulse and the eight elements at the six locations  

It is postulated that the eight elements are influenced by the arterial pulse at the six locations 
(left and right cun, guan, and chi). Depth, rate, regularity, width, length, smoothness, 
stiffness, and strength are the eight elements of pulse condition at the six locations. The 
intensity of each element is determined by the sensation of the arterial pulse perceived by a 
tcm doctor. Thus, the eight elements at the six locations are operationalized as a rating along 
a continuum with Yin and Yang at the extremes.  

Specifically, depth is operationalized as the vertical position of the arterial pulse, and is 
rated along a continuum with the deepest being Yin and the most floating being Yang. 
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Rate is the number of beats in a minute, with the slowest being Yin and the most rapid 
being Yang. Regularity is the rhythm of the arterial pulse, which is categorized as either 
regular or irregular. Width is the intensity of the arterial pulse, with the smallest being 
Yin and the largest being Yang. Length is the range of the arterial pulse that can be sensed 
across cun, guan, and chi, with the shortest being Yin and the longest being Yang. 
Smoothness is the slickness of the arterial pulse, where the roughest is Yin and the 
smoothest is Yang. Stiffness is the elasticity of the radial artery, with the least stiff being 
Yin and the stiffest being Yang. Finally, strength is the forcefulness of the arterial pulse 
relative to the change in pressure applied by a tcm doctor, with the least forceful being 
Yin and the most forceful being Yang. 

5.2. The eight elements at the six locations and health status 

In tcm pulse diagnosis, health status is determined by the pulse condition at the six 
locations, with each location reflecting the health status of a specific organ. Left cun, guan, 
and chi reflect the health status of the heart, the liver, and the kidneys, whereas right cun, 
guan, and chi reflect the health status of the lungs, the spleen, and the kidneys (lifegate). The 
eight elements are the assessment criteria for the health status of the organs. Health status is 
the outcome measure of tcm pulse diagnosis, and is a composite measure of the health 
status of the organs.  

5.3. The dice model 

In the model, a dice is used to embody the intertwining and cascading relationship among 
the arterial pulse, the eight elements at the six locations, and health status (Figure 5). Figure 
5 shows a diagrammatic presentation of the dice model.  

5.3.1. Assumptions 

The dice model is formulated under three assumptions. The first is that the eight elements 
carry the same weight in the assessment of overall pulse condition. Second, the mid-point 
along a continuum indicates the balance of Yin and Yang. Third, the six locations have the 
same weight in determining health status.  

5.3.2. Symbolic meaning 

The dice is analogous to the concept of health in tcm. Health is perceived as the balance of 
Yin and Yang, which in turn relies on the individual functioning and interaction of the 
organs. The six pyramids that make up a dice are thus analogous to the organs at the six 
locations.  

The inside of the dice represents the blood flow within the organs, the combination of which 
constitutes the arterial pulse. Hence, any change in the blood flow from any of the organs is 
reflected in the arterial pulse. By assessing the six pyramids, the health status of the organs 
and thus overall health status can be revealed.  
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Figure 5. The dice model 

Depth Rate

Strength

Smoothness Length 

Width 

Regularity 

Stiffness



 
Complementary Therapies for the Contemporary Healthcare 74 

5.3.3. Position of the six organs 

As has been stated, the six pyramids represent the six locations where the pulse is assessed 
by a tcm doctor. The lungs and the heart, the liver and the spleen, the kidneys and the 
lifegate are arranged in opposite pyramids according to their role in overall health. This 
arrangement is based on the notion that left cun, guan, and chi assess the blood, which is 
Yin in nature, whereas right cun, guan, and chi assess qi, which is Yang in nature. The 
position of the organs arranged in the dice thus adheres to Yin Yang theory.  

5.3.4. The eight elements  

Each pyramid is made up of the eight elements. The enlarged square to the lower right of 
Figure 5 shows the interrelation of the eight elements. Each element is a complementary 
Yin-Yang pair. According to Yin Yang theory, Yin always represents the inside and Yang the 
outside. Thus, the black square indicating the Yin nature of the elements is the core of the 
pyramid, and the white square indicating their Yang nature is the outer part of the pyramid. 

The intensity of the eight elements depends on the arterial pulse. The combined intensity of 
the eight elements thus indicates the health status of the organ denoted by that pyramid.  

5.3.5. Interconnection in the dice model 

The dice model of tcm pulse diagnosis is inspired by the Taiji symbol. The dotted line that 
links the six pyramids together symbolizes the interchanging and dynamic relationship 
among the organs. In the model, the Yin and Yang of each element, the eight elements in 
each pyramids, and the six pyramids of the dice are connected with dotted lines, which 
means that they are Yin and Yang composites and are always interchanging and balancing 
one another. The solid outline of the dice represents the absolute of health, just as the Taiji 
circle represents the world. Health is not expandable or reducible: it is only the health status 
that can be altered, which is determined by the interaction of Yin and Yang in the body.  

5.3.6. Analogy between a dice roll and health status 

To further elaborate the dice model, a roll of the dice is taken as analogous to health status. 
With a balanced or “fair” dice, the probability of rolling each pyramid is equal, because the 
areas and weights of the pyramids are identical. A “fair” dice is thus analogous to a healthy 
status, in which the blood flow within the organs is normal, the wave reflection and wave 
resonance occur in the proper way, the intensity of the eight elements is around the mid-
point of the continuum and forms a regular shape in the middle of the pyramid, and the six 
pyramids are equal and balanced. Yin and Yang are balanced and harmony is attained.  

However, if any one of the pyramids is intentionally altered in terms of its area or weight, 
then the dice is no longer “fair” and can be called a loaded dice. With a loaded dice, the 
probability of rolling each pyramid is unequal, and varies with the area and weight of the 
pyramids. A loaded dice is analogous to an unhealthy status, in which the abnormal 
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functioning of any of the organs affects the wave reflection and wave resonance within the 
circulatory system, blood flow is altered, and thus the weight of the pyramid representing 
that organ is altered. The arterial pulse changes in accordance with the health status of the 
organ, and thus the intensity of the eight elements also changes. The pyramid formed by the 
eight elements is no longer regular, but is smaller or larger and skewed. An imbalance thus 
occurs in the six pyramids, Yin and Yang are imbalanced, and health is compromised.  

5.4. Recent works on validating the framework 

Several works have been done to verify the hypotheses of the framework. Tang et al. (2012) 
[62] conducted a study to validate the content and diagnostic ability of the framework. 
Content validation index was 0.73 which was acceptable. And the criterion validation was 
conducted by comparing the accuracy, sensitivity and specificity of the models generated by 
artificial neural networks. About 80% accuracy was attained among all ANN models. Their 
specificity and sensitivity carried, ranging from 70% to nearly 90%. It suggested that the tcm 
pulse diagnostic framework was valid in terms of its content and diagnostic ability.  

Tang et al. (2012) [63] reported that the nonlinear relationship of the eight elements at the six 
locations and the physical parameters in time domain were successfully established by 
Levenberg-Marquardt algorithm with an r-squared ranged from 0.60-0.86.  

6. Conclusion: What’s next? 

The tcm pulse diagnostic framework is a novel direction suggested by Tang (2010) [21] to 
guide tcm pulse diagnostic quantification. Despite studies [62,63] have been conducted to 
verify the hypotheses in the framework, the results were preliminary and yet verified the 
framework fully. Much more effort has to be made in the future. This session highlights 
limitations of the studies and corresponding recommendations are given.  

6.1. Limitations 

6.1.1. Methodology 

tcm doctors usually assess pulse at the six locations both individually and simultaneously. 
However, pulse acquisition device used was usually a single-probe type, as no validated 
three-sensor pulse acquisition device is available, and the arterial pressure waveforms could 
only be acquired one at a time. Thus, the simultaneous manipulation of pulse at the six 
locations carried out in a typical tcm pulse diagnosis could not be examined.  

The pulse acquisition process was fairly long at about one hour as reported by [62], [63], 
which may have provoked motion artifacts in the subjects that affected the quality of the 
arterial pressure waveforms acquired. Also, the baseline of the arterial pressure waveform 
fluctuated due to the movement and breathing pattern of the subjects, and the feature 
extraction program was insufficiently developed to remove this noise from the waveforms. 
The rescaling of the fluctuating baseline into a horizon would have distorted the arterial 
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pressure waveform and introduced errors into the features extracted. One of the physical 
parameters, peak-to-peak interval, could not be extracted by the program and thus could 
not be used in the modelling. Further, the pulse acquisition device limited the hold-down 
pressure to a maximum of 400 mmHg, but the amplitude of the arterial pressure waveform 
did not decrease in some of the subjects, and thus ∆80%pamax could not be calculated. 

Another limitation is about characteristics of the subject recruited. Those subjects 
recruitment in [62], [63] were rather stable, the intensity of the eight elements was therefore 
confined to a narrow range, and such homogeneity in the samples may have lowered the r-
squared.  

6.1.2. Statistical approaches 

ANN was suggested to verify the relationships in the framework because of their nonlinear 
nature. There are several limitations with this approach needed to be overcome. First, the 
sample size required by the ANN was too large to be recruited in a clinical study, and the 
smaller sample size used may have lowered the effect size of the models. Second, as 
mentioned before, the low explanatory power of ANN does not allow researchers to fully 
analyzing the models generated.  

6.2. Recommendations 

In view of the limitations of the studies, five recommendations are made for further studies 
in this area. 

6.2.1. Methodology  

It is suggested that a validated three-sensor pulse acquisition device be developed so that 
the effect of simultaneous hold-down pressure on the arterial pressure waveforms at cun, 
guan, and chi can be examined. Also, the feature extraction program requires further 
enhancement to extract all of the necessary features from the arterial pressure waveform. 
The development of the feature extraction program is a major part of the study because the 
physical parameters are calculated based on the features extracted by the program.  

6.2.2. Statistical approaches 

A program should be generated that can extract the underlying relationships among the 
physical parameters and the eight elements at the six locations and the relationships among 
the eight elements at the six locations and health status. Increasing the explanatory power of 
the models in this way would provide modern scientific theoretical backing for tcm pulse 
diagnosis and more evidence to support tcm theories.  

Another suggestion is on subject recruitment. More diverse subjects should be recruited to 
verify the models. The models established are preliminary models that demonstrate the 
nonlinearity of the physical parameters and the eight elements, but a larger sample is 
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required to validate them fully. As those studies recruited subjects with stable hypertension, 
the models cannot be extrapolated to patients with severe hypertension or hypotension. It is 
thus recommended to recruit subjects with severe hypertension or hypotension in future 
studies to increase the generalizability of the models. In addition, patients with other 
diseases should also be recruited to examine the models’ ability to differentiate 
hypertension from other diseases. 
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1. Introduction 

Perhaps the greatest challenge faced by advocates of complementary or alternative therapies 
is the lack of a theoretical concept to explain why such techniques can have a therapeutic or 
diagnostic effect. If there is not a theoretical concept or explanation it follows that the use of 
such techniques often cannot be adapted in a methodical or scientific manner. If there is not 
an objective and/or accurate means of identifying the emergence of the health problem then 
there cannot be an objective means of treating the problem. It may also mean that the 
outcomes of such techniques are experiential and unreliable, different practitioners get 
variable results, different techniques or combination of techniques could have adverse side-
effects, etc. The lack of a robust theoretical concept to explain the body’s dysfunction and 
the role of drugs, which are only circa 50% effective in 90% of the population 1, is also a 
fundamental limitation of orthodox biomedicine. No-one has yet been able to explain how 
the body regulates its function. 

Many clinical studies have illustrated that some CAM techniques are able to provide a 
diagnostic or therapeutic effect. Moreover many drugs and medical techniques have their 
origins in what we know as CAM. The therapeutic application of plant extracts, the 
development of penicillin, the use of X-rays, etc; are all derived from naturally occurring 
phenomenae.  
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Any explanation for CAM techniques must fit into established concepts and theories which 
prevail in science. Anything which cannot be thus explained should be discarded in favour 
of more robust explanations. If a technique has a proven diagnostic or therapeutic effect it 
will be adapted for use by the medical profession although perhaps in recent years it has 
become more difficult to introduce new technologies into the major regulated markets i.e. 
due to the increased cost of developing and validating such techniques, lack of basic 
research in non-pharma techniques, and perhaps also opposition from those with 
established market share and hence of vested interests who seek to maintain the status quo. 
Nevertheless if the technology has a commercial significance entrepreneurs will evaluate the 
opportunity, invest and develop the opportunity e.g. light-based techniques are used in 
different forms of optometry. 

Orthodox biomedicine has selectively assimilated CAM research into its realm e.g. the 
pharmaceutical company GSK has been researching polyclonal antibodies which are more 
typically associated with the antibody response in homeopathy, yet despite the 
proliferation/dominance of pharmacological research there is not an accepted understanding 
of the processes which lead to morbidity and mortality. There is no accepted understanding 
of how the body regulates its function 2. Moreover, the requirement for medical care has 
increased by a factor of ten or more in the last 30 years. No-one has yet been able to offer a 
significant explanation for this explosion of morbidity. Despite the emphasis upon vaccines 
and drugs the occurrence of cognitive and physiological dysfunction in society continues to 
increase. Morbidity and mortality are associated with genetic and non-genetic changes. This 
leads us to consider the various factors (i) which lead to genetic change and (ii) which 
suppress the processes which the body requires to maintain its regulated function and 
which we recognise as our health and wellbeing i.e. the effect which viruses and hence of 
vaccines, bacterial infections, psychological or environmental stresses, genetically modified 
foods, and drugs have upon the body’s function.  

In general, drugs are designed to treat the symptoms of disease. As most disease is caused by 
the aforementioned factors it becomes evident that drugs do not and cannot treat the cause of 
disease but instead act upon the biological processes of dysfunction which arise from the 
dysregulation or destabilisation of the body’s function. Drugs modulate, suppress or alter the 
production of metabolites from pathological processes and/or otherwise adapt the use of 
pharmacological entities to modify the body’s function and reduce the symptoms of disease 
and associated causes of discomfort and morbidity. It is perceived that such effects may allow 
the natural process of regulation or homeostasis to be re-established. This overlooks that the 
brain is continually seeking, assessing and computing the means to better maintain or re-
establish the body’s physiological stability i.e. it will in many cases compensate for the effect 
which drugs have on the body’s function. For example (i) psychological traumas influence 
heart function e.g. bereavement, divorce 3, social isolation 4, illnesses. In such cases drugs treat 
the symptoms of dysfunction caused by the trauma. (ii) Diabetes may be the first step in a 
cascade of pathologies leading to heart dysfunction, Alzheimer’s disease, circulatory problems, 
etc. It is ultimately caused by the cognitive dysfunction and altered behaviour 5 which governs 
calorific intake and the expenditure of energy.  
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The idea that autonomic regulation takes the body back to a base or homeostatic state lacks 
validity. Every change to genotype and phenotype makes changes which are to some degree 
reversible or irreversible. Some genetic changes can be reversed, some relatively quickly, 
others more slowly over a longer period, and others may be irreversible e.g. changes to our 
DNA due to viral or vaccinal RNA, may be relatively short-lasting (months), or may last for 
the duration of our lifetime.  

The historical evolutionary pathways of medicine have resulted in what we know as 
physiology and psychology i.e. the function of the body and the brain are studied 
separately. This historical legacy continues to influence the prevailing 
psychological/physiological paradigm and regards the brain’s function to be almost 
completely separate from the body’s function. In recent years there has been greater 
research in the biological processes taking place in the brain however this neuroscientific 
approach often overlooks the significance of visceral pathologies upon brain development, 
brain plasticity and hence upon neural function. In principle, this means that psychology is 
the mirror of physiology i.e. that what we see/experience from our external environment 
influences our internal environment and what we experience in our internal environment 
influences our cognition and behaviour i.e. the development of pathologies influences our 
behaviour (mood, emotional response, the way in which we behave, etc). In other words one 
person’s output or behaviour (or that of external influences) can influence another person’s 
sensory input and their expectations. This can be illustrated if we consider how the medical 
profession benefits from the power of association i.e. when a patient’s ailment has reached 
the stage that they decide to consult their doctor (i) they make an appointment to see the 
doctor who (they perceive and better than anyone else) can improve their health; (ii) they 
travel to their local health clinic confident that this is the place where better health is 
prescribed; (iii) they meet the doctor who receives them in a positive yet sympathetic 
manner, who examines them and advises how their ailment can be cured; (iv) they are 
prescribed a pill or potion which the doctor assures them will alleviate their symptoms; (v) 
they are prescribed time away from the stresses of life. Irrespective of the healing power of 
the pharmaceutical product this is a hugely powerful psychological therapy or placebo 
effect. 

By contrast the psychological environment in a hospital is a more complex and potentially 
more brutal environment. The patient attends the hospital in varying degrees of trepidation. 
The experience is largely negative i.e. they are in varying degrees of ill-health; feel 
vulnerable, lonely and perhaps scared; do not know anyone, and hence mistrust those 
involved in their treatment. The wards in which they reside during their hospital treatment 
often have abnormal levels of natural lighting or ventilation. The beds are often standard 
issue hospital beds which may leave them in some degree of discomfort. They will be 
advised of both positive outcomes and the risk of increased morbidity and the potential of 
mortality although they can expect to receive reassurance from staff. They will see others 
who have been treated leave the hospital in better health but also can expect to see the 
problems faced by other patients. It is a stressful environment lowering the level of the 
immune response which is not conducive to the healing process - hence the current 
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emphasis upon getting patients to recuperate in their home environment at the earliest 
opportunity. 

2. The sensory interface 

We experience our external and internal environments through the sensory 6 and visceral 
interfaces i.e. 

i. Sensory input: light/sight, odour/smell, sound/hearing, taste, touch and voice. 
The sensory perception i.e. of vision, hearing, smell, taste, touch and the vocal 
spectrum; is influenced by the extent of prevailing pathologies.  

ii. Frequency 
• Flashing lights can cause photosensitive epilepsy and migraine but can be also 

adapted to treat photosensitive migraine and dyslexia. They are indications of 
systemic function and dysfunction. 

• The EEG frequency(s) are indicators of the physiological significance of an event e.g. 
 

Frequency Range Effect

Gamma (30-60hz):  taking a picture of our environment; experiencing a smell, 
hearing a sound 

Beta (15-30hz):  coordinated sensory/physical activity  

Alpha (8-15hz):  conscious thought; linking activity to physiological activities 
or objectives such as hunger, thirst, warmth, sleep, 
procreation; recognising danger. 

Theta (4-8hz):  pain is an indicator of an inflammatory response, a precursor 
of damage; the link between conscious thought and systemic 
function/dysfunction. 

Delta (1-4hz):  systemic function and regulation; damage; processes of 
repair; critical illness/coma and sleep. 

Table 1.  

Gamma, Beta and Alpha frequencies function during the wakened hours and hence 
are associated with sensory perception and processing whilst Theta and Delta 
frequencies are evident throughout the 24 hour cycle and hence are associated with 
the body’s physiology. 

Changes to cell morphology are associated with the EEG or resonant frequencies 
e.g. theta frequencies are associated with pain management, altered cell 
morphology, the subconscious thought processes and fixation of memories whilst 
delta frequencies are linked to physical damage (e.g. in the comatose state) and the 
processes of repair (e.g. which require sleep to facilitate or enhance the production 
of essential hormones). They are the evidence for the body’s multi-level function.  
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• Accordingly knowledge of the resonant or frequency-related properties of organs 
and organ systems may be adapted with therapeutic effect e.g. to stimulate healing 
processes, to re-establish homeostasis, to improve sensory perception and 
coordination, to improve the fixation of memories, etc.  
This is an area of research in which eminent Russian researchers have excelled 7,8 

for many years.  

iii. Visceral input: breathing/air, temperature/warmth, acidity/pH, moisture/dry, food/diet, 
and drink. 
These environmental influences are our phenotype: each altering the rate at which 
physiological reactions and extractions proceed. It is through these mechanisms that we 
interact with our environment and deal with adverse influences.  

 
Figure 1. Sensory Input from the External Environment 

The nature, structure and conformation of our genes influences the nature and level of the 
proteins which are expressed however it is our phenotype (influences such as pH and 
temperature) which influence protein conformation, the levels of minerals and cofactors, 
and the rate at which expressed proteins react. 

An adequate level of exposure to light is essential to maintain the levels of calcitriol (vitamin 
D3), bilirubin, nitric oxide and many other neural and visceral processes. Light of specific 
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wavelengths activates many of the physiologically significant proteins 9. The action of light 
stimulating the production of Vitamin D3 influences the function of up to 3,000 of the 
estimated 10-25,000 genes which encode for proteins and the production of an estimated 200 
antimicrobial peptides. 

Light comprises an estimated 85% of sensory input and hence is the predominant way in 
which we experience and perceive our environment. It is therefore the dominant way in 
which we experience the positive and negative (stress) influences. For instance if we see a 
car crash but cannot hear, smell or touch the event it becomes somewhat surreal. It takes the 
combined effect of vision and hearing to transmit the significance of the event and of the 
urgency to act e.g. to extract car passengers from further danger and injury. For instance a 
person who does not have hearing may be oblivious of impending danger even if they see 
the danger unfolding e.g. someone running towards them – with what purpose?  

Light or vision requires other sensory inputs (hearing, smell, taste or touch) in order to 
give significance 10 (see Figure 1). Multi-sensory input is an essential component of the 
body’s complex multi-level function 11 i.e. mono-sensory input on its own cannot convey 
the significance of an event. The spectrum of light absorbed and emitted by proteins 
influences cognition, in particular colour perception and visual contrast (b/w) i.e. of the 
magno- and parvo-cellular pathways. This is often seen in developmental dyslexia in 
which the speed and coordination of sensory processing is altered by prevailing biological 
deficits 12. 

The frequency of sensory input (at EEG frequencies) influences system function i.e. 
networks of organs and cells 13. Visceral input influences the reaction conditions 
(temperature, pH, levels of minerals and vitamins), protein conformation, cell morphology 
and the rate at which proteins react. Altered protein conformation, pH, levels of minerals 
and cofactors influences the spatial distribution of proteins in the cell and ultimately alters 
cell morphology and the function of different physiological systems. The orthodox or 
prevailing understanding of physiological systems 13. 

3. Physiological systems 

Brain function to manage unregulated physiological activity. It does so through a 
mechanism involving the autonomic nervous system which includes an understanding of 
the significance, nature and structure of the physiological systems. 

Historical definition: Cardiovascular, Respiratory, Nervous, Skin, Musculoskeletal, Blood, 
Digestive, Endocrine, Urinary, Male & Female Reproductive  

Amended Definition: Breathing, Blood pressure, Blood Glucose, Blood Volume, Blood Cell 
Content, Digestion, Elimination, Sexual, pH, Temperature, Osmotic pressure, Posture, 
Sleeping, Communication 

This revised understanding of the significance of the physiological systems incorporating 
acid/base regulation, temperature, and sleep allows a greater understanding of how many 
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CAM techniques can be of value i.e. treating the causes of dysfunction; and allows us to look 
critically at the role of pharmaceuticals i.e. which treat the biochemical consequences of 
systemic dysfunction.  

4. Therapeutic sub-types 

Pharmaceuticals are essential components of modern medicine. They block the developing 
pathological processes which are ultimately manifest as symptoms. They block the 
production and/or absorption of key metabolites which influence brain function but they do 
not prevent the onward manifestation of the stress-related processes. There is a distinct 
difference between cause and symptom. If not, how can nutrients (antioxidants, vitamins, 
minerals, cofactors, etc) obtained from diet 18 protect against disease or vice versa i.e. the 
lack of nutrients contribute to the onset of disease(s) 19? 

In addition most pharmaceuticals are mono-biological yet the processes of dysfunction may 
have many causes and have a multi-systemic nature 14,15,16. This is recognised in combination 
drug products e.g. involving a heart drug and diuretic. This revised understanding or 
definition of the physiological systems and sensory input leads us to an improved 
understanding of the role played by many CAM techniques 17. 

i. Systems-based Biofeedback 
Breathing  Buteyko, Meditation ™, Exercise (swimming, walking, running), 
Ayurvedha 
Digestion:  Nutrition/Diet, Ayurvedha 
Elimination:  Colonic Irrigation 
Posture:  Alexander Technique, Chiropathy, Osteopathy, Kinesiology, 
Massage techniques, Pilates, Yoga.  
Temperature:  Sauna, Turkish baths  
and Sleep  

ii. Frequency-based Biofeedback 
Biofeedback, Hemi-Sync, Neurofeedback; Psychological interventions, Cognitive 
Behavioural Therapy (CBT); Hypnosis. 

iii. Sensory-based Biofeedback 
Light20,21: Colour/Light Therapy, Syntonic Optometry, Coloured lenses, Light-based 
biofeedback systems, Ayurvedha 
Sound: Sound-based Biofeedback systems, Sound-based relaxation techniques, 
Music 
Touch: Massage techniques 
Smell:  Aromatherapy 
Taste: 
Vocal:  Biosonics 

iv. CAM Techniques which Lack an Apparent Scientific Rationale 
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4.1. Acupuncture 

As acupuncture can replace the use of anaesthetics e.g. in open-heart surgery, there can be 
little doubt that it adapts a most significant medical concept. It appears likely to be a pseudo-
pharmacological intervention which links the EEG theta frequencies and the production of 
pain masking mu-opioids/cannabinoids 22. The idea that Acupuncture can be explained by a 
network of energy channels or Qi which run beneath the skin’s surface appears to contradict 
orthodox biomedical research findings. If someone undergoes surgery would this interrupt the 
flow of Qi? Nevertheless this flow of energy, or Qi, is influenced by hereditary factors, stress, 
trauma, grief, infection and nutrition. This indicates a link with the autonomic nervous system. 
Furthermore, that acupuncture points are distributed around the body, and also that 
stimulating these biologically active points (singly or in combination) can relieve pain, links 
the function of acupuncture to that of the physiological systems (e.g. breathing, blood pressure 
and digestion), autonomic nervous system, and to cellular and molecular biology. In addition, 
the acupuncture points can be stimulated by different modalities e.g. light, sound 
(Sonopuncture) and micro-currents (Voll electroacupuncture 23, Rydoraku) 

Changes to cell morphology are linked to the EEG or resonant frequencies e.g. delta 
frequencies are linked to physical damage and the processes of repair whilst theta frequencies 
are, arguably, associated with pain management and advanced thought processes. They are 
the clear evidence of the body’s multi-level function. In essence, the lower the frequency the 
greater the indication of physical damage and the need for neuropeptides or mu-opioids. For 
example it takes up to 30 seconds for pain to develop following a significant trauma (e.g. car 
accident, bullet wound, etc). This is indicative of the speed of transmission by the central 
nervous system but also of the rapid response by pain-modulating cannabinoids. Changes of 
cellular morphology have biochemical, structural, resonant and electrochemical properties, 
each in a dynamic relationship with the others. Changes to one parameter will influence the 
stability of the others. In addition the acupuncture points have lower electrical resistance than 
the surrounding skin. This may be evidence of altered local structures e.g. accumulation of 
neuropeptides at acupuncture points 24. 

4.2. Homeopathy 

Arguably this is a pharmacological intervention 25. We cite the example of Materia Medica 
Holding, a major research-based Russian pharmaceutical company which, for more than 10 
years, has developed and manufactured a new class of medicines based upon a homeopathic 
technology i.e. which are based upon the use of ultra low doses of (polyclonal) antibodies. 
Such is the significance of their work, that major and minor pharmaceutical companies have 
established research groups to investigate this potentially fruitful area of research. 

5. Proof of concept 

It is completely disingenuous to dispute the efficacy of CAM techniques especially so when 
such modalities are used throughout the world with clear therapeutic effect. Moreover that 
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such techniques have inherent side-effects indicates that such techniques can have a positive 
or negative effect e.g. side-effects, contraindications or risks are associated with flashing-
light therapies, acupuncture, homeopathy, colonic irrigation, osteopathy etc. There is a 
significant scientific principle involved e.g.  

• Flashing lights can cause photosensitivity but can also be used with therapeutic effect 
e.g. flashing lights can invoke photosensitive migraine and epilepsy but can also be 
adapted with therapeutic effect (Biofeedback) to treat migraine. 

• Reported side-effects with acupuncture include accidental injury to visceral organs and 
nerves, bleeding, muscle spasms, bruising, fainting 26. 

• There are several published reports of patients experiencing extremely dangerous side 
effects as a result of colon hydrotherapy. These side effects include potentially fatal 
electrolyte imbalances and perforations of the colon during the insertion of the colonic tube. 

• The potential of side-effects when combining different CAM techniques which have 
differing modes of action.  

That many get relief from using CAM techniques indicates the value of such techniques 27 
and of the limitations of orthodox biomedicine (which largely ignores the influence of 
phenotype).. Often patients use CAM techniques when orthodox biomedicine fails to 
provide relief or the expected level of medical recovery. CAM techniques are based upon re-
establishing balance and of lowering the overstimulation of the autonomic (or visceral) 
sympathetic nervous system and/or perhaps of raising the understimulation of the 
parasympathetic nervous system. This is increasingly linked to the function of the medulla 
and vagus nerve - polyvagal theory 28,29. This is a different physiological context by 
comparison with pharmaceuticals. It addresses the fundamental cause whereas drugs treat 
only the symptoms of dysfunction. 

6. Virtual scanning 

Light is fundamental to the body’s physiological stability 6,9. It is the medium which delivers 
circa 85% of our sensory input. The benefit of a summer vacation in the sun to recharge our 
metaphorical batteries has long been accepted. Different light frequencies can stimulate 
different physiological processes e.g. the production of calcitriol (Vitamin D), bilirubin, 
nitric oxide 30, etc.  

Virtual Scanning is a cognitive technique which has diagnostic and therapeutic significance. 
It is based upon the light absorbing and emitting properties of proteins. Accordingly (i) by 
measuring the spectrum of light emitted it is possible to determine the levels of proteins 
expressed and the rate at which such expressed proteins react in each pathological process 
(see Appendix 1, example report; and Appendix 3, case studies), (ii) to identify the location 
and state of development of developing pathologies and changes to cell morphology (see 
Appendix 2), and (iii) provide a mono-chromatic light-based biofeedback therapy 31,13 which 
can activate inactivated processes and proteins and hence contribute to improved 
homeostasis and lessened morbidity (see Appendix 4). Such technique holds the prospect of 
being a better and more cost-effective option than genetic screening. 
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Virtual Scanning arose out of research into the medical application of industrial lasers. From 
these origins a research team led by I.G.Grakov established a biological response to a 
waveform i.e. that the body responded to monochromatic light. This led to the development 
of a mathematical model which linked cognitive input, in particular the visual perception of 
colours, to the autonomic nervous system. Ultimately this model (and associated 
algorithms) was developed to include an understanding of the nature and significance of the 
physiological systems - an area of great significance to medicine - because a doctors’ 
consultation is based upon a rudimentary assessment of physiological stability i.e. of 
systemic stability. This has been overlooked by researchers as they seek to adapt a systems-
biology approach (i.e. of bottom-up systems biology) to better understand the vagaries of 
molecular biology. 

It is widely recognised that the visceral organs are organized in systems however the 
prevailing or orthodox explanation (see section 3) has inhibited further research in this area. 
How is it possible to research such phenomena? What tools are available to conduct the 
validating research? Moreover, if the visceral organs are organized in systems/structures, as 
is widely accepted, how are these structures regulated? Systems may not be able to be 
biochemically regulated. This is a major dilemma for orthodox biomedicine which, in recent 
years, has focussed upon genetic research to the apparent exclusion of almost every other 
aspect of biomedical research. For example in their efforts to cultivate cells using artificial 
animal embryos and uterus, leading embryologist Dr Hung-Ching Liu and coworkers found 
that cells began to divide and went to full term but all produced significantly deformed 
embryos. What is not yet known is the process which the brain/body uses to regulate cell 
growth. 

The evidence that twins (identical and otherwise) can have completely different health 
outcomes illustrates that phenotype is far more significant than genotype i.e. that our 
sensory experiences and nutritional habits can be manifest as stress and ultimately as 
greater levels of morbidity and premature mortality. The stresses to which we are exposed 
can overcome our genetic characteristics. 

Each and every medical condition must have a genetic component and an environmental 
component (phenotype) i.e. (i) of proteins expressed, (ii) of the rate at which expressed 
proteins subsequently react with their reactive substrates, and (iii) include the reaction 
conditions (pH, temperature, levels of substrates, etc) which influence the rate at which 
expressed proteins react with their reactive substrates. These reaction conditions 
(physiological systems) influence the rate of every physiologically significant reaction and 
extraction. They are part of the neuro-regulatory system which manages all aspects of the 
body’s function. 

7. Discussion 

This understanding of how CAM techniques function forms the basis for a mathematical 
model of the consequences of cognition, in particular of visual perception, which has been 
linked to the function of the physiological systems 32-34 and the autonomic nervous system 5,6. 
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It includes a first mathematical model of the physiological systems. This has been 
incorporated into a medical technique ‘Virtual Scanning’ 35-37 which has diagnostic and 
therapeutic significance, and which uses cognitive input as the data sets for this particular 
mathematical model. As outlined it may provide a theoretical framework or explanation for 
most CAM techniques. Furthermore this leads us to consider the biological manifestation of 
the laws of physics in which the flow of current i.e. of biophotons, through the body’s 
electromagnetic field(s) has a physiological effect. 

• Different metallic acupuncture needles have a different effect/polarity 38. This is 
especially significant in bimetallic acupuncture needles. 

• The insertion of acupuncture needle stimulates nerve fibres which send a stimulus to 
nerve fibres in the spinal cord and mid brain. This releases endophins which have the 
effect of modulating what we perceive to be pain.  

• In addition the acupuncture effect stimulates the release of beta-endorphin and ACTH 
from the pituitary gland. ACTH stimulates the release of cortisol from the adrenal 
glands i.e. the acupuncture effect is an anti-inflammatory effect acting upon 
inflammatory processes at the cellular level. 

• Altered flow of biophotons i.e. of electrical current.  
i. Greater levels of natural sunlight act to re-establish homeostasis whilst lowered 

levels of natural sunlight act to restabilise homeostasis.  
ii. Different colours influence the energetic characteristics of the electrical current.  
iii. The light emitted by proteins as they react provides a flow of biophotons with 

different energetic characteristics 
iv. Different pulsed/EEG frequency of the electrical current will influence the 

physiological effect 
v. The characteristics of biophotons/light emitted will alter depending upon the 

characteristics of the medium in which the light is being transmitted 
• Altered physiology causes variation to the prevailing electromagnetic field 39 and can 

have a local or systemic effect. 

 
Figure 2. Diagram 
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There is a biodynamic relationship between an electric current (the flow of 
energy/biophotons through the meridians), the local electromagnetic field (a factor of the 
local physiology/ pathology), and the polarity of the needle. In an electric motor an electric 
current in a magnetic field will experience a force however in the body this dynamic cannot 
be similarly expressed. In the body changes to the electric current or flow of biophotons, and 
the polarity of the needle (by selecting needles of different metals or thickness), will 
influence the local electromagnetic field and hence must influence local physiology, in 
particular that of the autonomic nervous system and physiological systems i.e. it can 
influence coordination and function but not the basic structures. The meridians are 
components in a sophisticated electrical transmission system which has outlets along this 
sophisticated electrical circuitry i.e. the acupoints are electromagnetic focal points or plugs 
which have a strong electromagnetic effect. This effect changes when pathologies develop 
within organs and organ systems. 

7.1. Physiological principles 

As outlined, most CAM techniques function at different levels of physiological significance. 
They are applied independently of other CAM modalities – a criticism which is usually 
leveled at orthodox biomedicine! Nevertheless at which level of physiological significance 
can the CAM modality be expected to function? The use of acupuncture e.g. in open-heart 
surgery, clearly illustrates the significance of such technique. Despite this there is not yet an 
accepted understanding of how acupuncture works. In India Ayurvedha is widely used. 
The complexity of such approaches are such that it can only be applied by the most 
experienced, well trained and intelligent practitioners. 

7.2. Clinical applications 

A good diagnosis is essential for any trained practitioner irrespective of their specialism. 
Orthodox medicine lacks an inexpensive screening modality therefore they only find what 
they are looking for. Doctors are fallible. Genetic screening is now being introduced yet such 
technique identifies the genes associated with a medical condition yet this makes the 
erroneous assumption that specific genes or gene groups of gene associations can be 
markers for specific diseases. It is known that in type 2 diabetes the genetic associations 
differ between racial sub-types. It is also known that altered lifestyle e.g. of improved diet, 
exercise and better lifestyles, alters the genetic profile i.e. that phenotype is a more 
significant factor than genotype. The theoretical basis upon which pharmaceutical 
medications is based is gene-based and hence is limited. Every person is different and will 
respond differently to any form of medication. Areas of potential clinical application and 
benefit for phenotype-based approaches include: 

• The use of an appropriate CAM therapy to complement the use of a drug, as in neuro-
oncology. 

• to stimulate the lymphatic system in order to better eliminate neurotoxins produced by 
chemotherapy or radiotherapy 
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• to re-establish the balance of the digestive and eliminatory systems i.e. without 
drugs 

• to suppress overstimulation of the autonomic nervous system e.g. in asthma, hay fever, 
etc. 

• to work alongside nutritional deficits in cases of mineral supplementation. 
• to prevent the onset or progression of stress-related conditions 
• to re-establish synchronized neural activity e.g. in Parkinsonism/as an option to deep 

brain stimulation 40. 
• to re-establish the stability of the nervous structures 41,42. 

7.3. Summary 

It is inconceivable that the human body is not a neurally regulated system. Moreover the 
nature of this regulated system can only be explained by what has hitherto been researched 
in the name of the medical sciences and this must include feedforward by the brain to the 
organs and feedback by the organs to the brain. There must also be a recognition of the link 
between sensory input and its ultimate expression as changes to cellular and molecular 
biology. For there to be a regulated system there has to be an understanding of what exactly 
is the role of the brain i.e. ‘to regulate the body’s function and unregulated physical activity, 
process cognitive input, fix and access memories, and the process which we recognise as 
thought/compute/plan/calculate’.  

Secondly, it is not possible to have a comprehensive approach to the management of health 
unless you address both the fundamental stress-related origins AND the symptoms of 
disease. 

Thirdly, the extent or level of the ailment leads to changes to cell morphology and 
ultimately to the onset of pathologies. Throughout all forms of medicine the same theme 
arises i.e. of balance, of the sympathetic and parasympathetic nervous system, of 
‘hyper’function and ‘hypo’function, fight or flight, nature and nurture, the brain and the 
body, of yin and yang. What we recognise as pathologies is due to ‘autonomic dysfunction’ 
and ultimately to autonomic failure i.e. ‘degeneration’.  

Such a wholistic concept illustrates the theoretical superiority of an integrative approach to 
medicine. The question is no longer whether CAM techniques work but instead (i) to what 
extent do they work and (ii) how viable are such techniques in the hands of trained 
practitioners? Practitioners cannot just apply a frequency or flashing light without an 
appreciation that such techniques have the potential, not just to treat autonomic 
dysfunction, but also to induce dysfunction and side-effects. All forms of medicine must be 
applied by the most experienced, well trained and intelligent practitioners. 

Computer-based techniques have been introduced in all walks of life to improve the quality 
of products and services offered. They are used in manufacturing and in surgical procedures 
to eliminate the variability due to human involvement i.e. ‘doctors are human and humans 
make mistakes’. Virtual Scanning may be such a technology. 
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Appendix 

Example report 

 
 
 
Last Name 

Name   

Sex  Woman 

Age 59 years. 

Weight  77,000 kg. 

Additional information Migraine 

Diagnostics date 31August 2004 (15:03:45) 
 
 
 

BRAIN

Functional Changes:  
Epilepsy:  
Migraine:  
Verterbral Artery Syndrome:  
Consequences of Brain Traumas:  
 

 
 
 

SPINAL CORD

Impairment of Spinal 
Circulation:  
Spinal Arachnoiditis:  
Post-Stress Effects:  
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PERIPHERAL NERVOUS SYSTEM

Chronic Fatigue:
Spinal Osteochondrosis with 
Neurological Effects:  
Allergic Process:  
Hereditary-Degenerative Process:  
Intoxication Effects:  
Polyneuropathy:  
 

 

 
 

EAR

Degenerative Process:  
Chronic Fatigue:  
 

 

 
 

NOSE

Tension of compensatory 
abilities. 
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PITUITARY GLAND

No changes detected. 

 

 
 

THYROID GLAND

Allergic Process:
Abnormalities of Development:  
 

 

 
 

ADRENAL GLANDS

Allergic Process:
Cushing Syndrome:  
Functional Changes:  
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OVARIES

Degenerative Process:  
Allergic Process:  
Post-Stress Effects:  
Ovarian Cyst:  
 

 

 
 

MAMMARY GLAND

No changes detected. 

 

 
 

LIVER

Allergic Process:
Disruption of Bilirubin 
Metabolism:  
Liver Insufficiency:  
Growth of New Cells:  
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GALL BLADDER

Dyskinesia of Biliary Ducts and 
Gall Bladder:  
Chronic Fatigue:  
Post-Stress Effects:  
Tissue Growth:  
Cholangitis:  
 

 

 
 

PANCREAS

Chronic Fatigue: 
Pathology of Islands of 
Langerhans:  
Post-Stress Effects:  
Age-Related Changes:  
Functional Changes:  
Abnormalities of Development:  
 

 

 
 

HEART

Chronic Fatigue:
Cardiosclerosis:  
Myocardial Dystrophy:  
Intoxication Effects:  
Cardiac Insufficiency:  
Cardiac Myopathy:  
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BLOOD AND PERIPHERAL BLOOD VESSELS

Leukopenia: 
Hemorrhagic Vasculitis:  
Idiopathic Hypotension:  
Post-Stress Effects:  
Growth of New Cells:  
 

 

 
 

SPLEEN

Chronic Fatigue:
Hyposplenism:  
Chronic Staying Splenomegaly:  
Splenomegaly:  
Functional Changes:  
 

 

 
 

LUNGS AND BRONCHI

Bronchiectatic disease:  
Post-Stress Effects:  
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SKIN

Eczema: 
Herpes:  
Growth of New Cells:  
Age-Related Changes:  
Degenerative Process:  
Erythema:  
Post-Stress Effects:  
Intoxication Effects:  
 

 

 
 

OESOPHAGUS

Degenerative Process:  
Chronic Fatigue:  
Tension of compensatory 
abilities. 
 

 
 

 
STOMACH

Ulcerative Disease:
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DUODENUM

Allergic Process: 
Growth of New Cells:  
Duodenitis:  
Intoxication Effects:  
Ulcerative Disease:  
 

 

 
 

SMALL INTESTINE

No changes detected. 

 

 
 

LARGE INTESTINE

Degenerative Process:  
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KIDNEYS

Glomerulonephritis:  
Tissue Growth:  
Urolithiasis:  
Functional Changes:  
 

 

 
 

URINARY BLADDER

Chronic Fatigue:
Age-Related Changes:  
 

 

 
 

WOMB AND APPENDAGES

Allergic Process:
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SKELETAL AND MUSCULAR SYSTEM

Age-Related Changes:  
Chronic Fatigue:  
Functional Changes:  
 

 
 

Images of cell morphology 

 
 
 
 

 

Normal cellular processes 
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Inc blood flow/ Inflammation 

 

 

 

Ischaemia 
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Cell hypofunction 

 

 

 

 

Cell hyperfunction 
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Abnormality of a limit of cell division 

 

Old cells 

Examples of diagnostic effect 

1. female, 50 yrs. A VS practitioner with history of lymphoblastic leukaemia. VS 
identified the reoccurrence of the condition although medical tests had shown a steady 
level of leukocytes. As she had previously been treated for leukaemia and her most 
recent test had shown a steady level of leukocytes she discounted the possibility of 
reoccurrence of her lymphoblastic leukaemia. A subsequent medical check identified 
the reoccurrence of leukaemia.  
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2. female, c45 yrs. A lady with fatigue had been receiving acupuncture for several years. 
Medical testing was not able to identify the problems. VS indicated a number of issues 
including the early onset of pancreatic cancer. The lady died of pancreatic cancer 
several years later. 

3. female, 50 yrs with duodenal problem. GP advised that she did not have a problem. 
Virtual Scanning detected process of duodenal ulcer. GP under duress carried out a 
further consultation and again gave a negative report. She was admitted to hospital 
with blood discharges just one week later and spent over one week in hospital being 
treated for a perforated duodenal ulcer. The lady gained a compensatory settlement as a 
result of the misdiagnosis by the GP. 

4. the Medical Director of a reputable hospital in England asked Montague Healthcare to 
illustrate the scope of Virtual Scanning to diagnose the health of a patient. Within 15 
minutes of completing the test Montague Healthcare had advised a list of five medical 
conditions. The results were confirmed by the Medical Director. He commented that his 
hospital did not have the ability to provide such diagnosis. 

Examples of therapeutic effect 

1. female, 59 years, who experienced migraines from the age of 11 until 59 years. 
Increasingly severe migraine attacks - the most recent resulted in her being Admitted to 
hospital in a semi-conscious state.  
The VS health assessment showed indications of migraine, epilepsy, impaired cerebral 
circulation, impaired spinal circulation as a result of vertebral artery syndrome, 
osteochondrosis and idiopathic hypotension. Since starting VS therapy she has not had 
any further migraine symptoms and is now completely free of migraines. In addition, 
several years previously she had a single mastectomy to remove cancer. This involved 
removal of the lymph nodes which resulted in poor drainage and hence swelling of her 
arm. After 4 months Virtual Scanning therapy there was little, if any, remaining 
swelling in her arm. 

2. male, 78 years was dissatisfied with his GP's diagnosis when he consulted him with 
type 2 diabetes, circulatory problems and a swollen foot. He became disillusioned 
with the diagnosis when prescribed antibiotics. After a 6 month course of VS colour 
therapy he has improved stability of blood sugar levels, improved mobility, improved 
circulation, improved energy, and dramatically improved quality of life.  

3. male, c65yrs suffering from dysarthria who could only mumble gutturally for almost 5 
years. His hospital could not identify the problem despite using MRI, checking for 
Parkinsonism and Alzheimers, and finally was unable to assist him. Virtual Scanner 
detected encephalopathy, impairment of cerebral circulation, etc. VS colour therapy 
enabled him to recover the ability to speak clearly within 6 days.  

4. dyslexic female, 11yrs. The first indications of improved writing (distinct) and reading 
were indicated by the third VS consultation. Her end of term report commented that 
her reading ability had been re-assessed as that of a 14yo. Following a change of school 
this child completed her first examinations. Of the 11 examinations 9 were passed at 
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grades 1 & 2 (greater than 70%) whilst the remaining two examinations were grade 3 
(60-70%).  

5. male, 76 years with prostate and asbestos-induced lung cancer. Poor prognosis, 
required assistance to walk. Following chemotherapy and radiotherapy he had severely 
restricted breathing due to fluid on the lungs which required surgical intervention to 
drain fluid from his lungs but which failed to cure the problem of accumulating fluid. 
After a course of VS colour therapy, medical scanning techniques (x-rays) showed the 
complete absence of fluid on his lungs. As a result he no longer had chronic breathing 
insufficiency, he could walk unaided and his overall health was much improved. He 
lived for 1-2 years more than medical expectations. 

Author details 
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1. Introduction 

Humans discovered the effects of the musical auditory stimulation on their own wellness at 
the dawn of the pre-historical age, i.e., during the Cro-Magnon and the Neanderthalian cave 
cultures. Charles Darwin hypothesized that musical auditory stimulation may have been a 
protolanguage in ancient times. Under a cultural perspective, the definition of musical 
auditory stimulation is subtle and not well established, since it has varied through history, 
in different regions, and within societies. The fifteenth edition of the Encyclopædia 
Britannica describes that “while there are no sounds that can be described as inherently 
unmusical auditory stimulational, musical auditory stimulationians in each culture have 
tended to restrict the range of sounds they will admit”. In his 1983 book, Musical auditory 
stimulation as Heard: A Study in Applied Phenomenology, Thomas Clifton affirms that 
“musical auditory stimulation is the actualization of the possibility of any sound whatever 
to present to some human being a meaning which he experiences with his body—that is to 
say, with his mind, his feelings, his senses, his will, and his metabolism” (Clifton, 1983). On 
the other hand, the French musical auditory stimulationologist Jean-Jaques Nattiez has 
affirmed that “the border between musical auditory stimulation and noise is always 
culturally defined — which implies that, even within a single society, this border does not 
always pass through the same place; in short, there is rarely a consensus. By all accounts 
there is no single and intercultural universal concept defining what musical auditory 
stimulation might be (Clifton, 1983). 

Some authors believe that the first ancient musical auditory stimulational rituals, such as 
wooden-drums beating, vocalizing (either as animal voice imitation, or as an extension of 
spoken language) and body swaying and shaking, may represent the oldest form of religion 
and perhaps of medicine, searching and often obtaining a sense of depersonalization and 
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well-being (Révész, 1953). The power of the musical auditory stimulation in eliciting 
physical reactions has been known probably since the ancient Assyrian and Greek cultures, 
although the relationship between musical auditory stimulation and body responses was at 
that times believed to belong to the field of magic. During the Olympic Games in ancient 
Greece, musical auditory stimulationians were paid for playing flute and kithara (a harp-
like string instrument) with the aim of improving athlete's performance (Révész, 1953). In 
that era, Pythagoreans were the first to disclaim the mathematical relationships of musical 
auditory stimulational notes, and Plato, in “The Republic”, wrote that “Musical auditory 
stimulation is most sovereign because rhythm and harmony find their way to the inmost 
soul and take strongest hold upon it, imparting grace, in one is rightly trained”. Musical 
auditory stimulation was mostly based on three distinct “modes” (dorian, lydian, and 
phrygian) in ancient Greece, each further subdivided in two or three sub-modes, 
representative of different musical auditory stimulational scales. This organization was 
strongly related to the feeling, each “mode” being characterized by specific properties (e.g., 
to arouse pity, or fear, or enThereforeiasm — this last word having itself a mystic 
connotation: εν τηεοσ (én Theos), meaning, according to the majority of authors, “having a 
God inside”, or “being in a God-like state”) and sometimes allowing to “heal and purify the 
soul” (Aristotle) (Révész, 1953). In ancient Rome, Plinius reported that Cato recalled a 
melody specific for the treatment of muscular distractions, and Varro another one for the 
treatment of gout (Révész, 1953). In the Middle Ages there was an “epidemic of dances”: 
choreic patients were used to dance continuously for several hours, in the belief that this 
might heal them. The southern-Italy dance “tarantella” was also thought to cure some 
tarantula-spider (Lycosa tarantula, Latrodectes tredecimguttatus and other species) bites 
(Sacks, 2007). 

Robert Burton wrote in his “Melancholy's Anatomy” in 1632: “musical auditory stimulation 
is the more grateful and effective remedy for sadness, fear and mood disorders”. Peter 
Lichtenthal, an Austro-Hungarian scientist and musical auditory stimulationian, wrote in 
his “Dissertation About the Influence of Musical auditory stimulation on the Human Body” 
(1811): “Worthy of the experiment of a physician is, in my opinion, research into the impact 
of musical auditory stimulation on man and, led by philosophical reasoning, use it in the 
treatment of illnesses”. The great German surgeon C.A.T. Billroth (also a good violin and 
cello player), in his “Wer ist musikalish?” published in 1894, attempted first to correlate 
musical auditory stimulational abilities with the anatomy and physiology of the brain [6]. It 
was only in 1899, however, that “The Lancet” published an article by J.T.R. Davison, entitled 
“Musical auditory stimulation in Medicine”, leading to the now growing field of scientific 
investigation in musical auditory stimulation and health (Davison, 1899). In 1914 E. O'Neil 
Kane published in JAMA the first experiment describing the effects of musical auditory 
stimulation in medical procedures, demonstrating that the use of a phonograph within 
operating and recovery room was able to decrease the need for pharmacological analgesia 
and decrease anxiety of patients undergoing “horrors of surgery” (Davison, 1899). In 1918 
Hyde and Scalapino reported, in the first technology-based experiment in this field (e.g., 
EKG recording), that minor tones enhanced pulse rate and lowered blood pressure, whereas 
stirring musical auditory stimulation enhanced both blood pressure and heart rate (Hyde 
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and Scalapino, 19289). In recent years, musical auditory stimulation has been increasingly 
used as a therapeutic tool in the treatment of different diseases, although the physiological 
basis in healthy and ill subjects is still poorly understood. 

There has been considerable recent interest in the cardiovascular, respiratory, and 
neurophysiological effects of listening to musical auditory stimulation, including the brain 
areas involved, which appear to be similar to those involved in arousal. Responses to 
musical auditory stimulation appear to be personal, particularly when skin tingling or 
“chills” occur, which suggests individual reactions to musical auditory stimulation that are 
dependent on individual preferences, mood, or emotion (Koelsch et al, 2005). However, a 
previous study showed consistent cardiovascular and respiratory responses to musical 
auditory stimulation with different styles (raga/techno/classical) in most subjects, in whom 
arousal was related to tempo and was associated with faster breathing (Bernardi et al, 2006). 
The responses were qualitatively similar in musical auditory stimulationians and 
nonmusical auditory stimulationians and apparently were not influenced by musical 
auditory stimulation preferences, although musical auditory stimulationians responded 
more. That original study concerned average responses to musical auditory stimulation 
rather than to dynamic changes during a track, because we used artificial tracks with 2 or 4 
minutes of consistent style and tempo. Changes in tempo and emphasis were less evident, 
which is important for originating “chills.” 

As mentioned, musical auditory stimulation is known to elicit various psychological 
responses, but the effects of musical auditory stimulation on physiological phenomena have 
not been as well studied. Auditory stimulation with musical auditory stimulation lowers the 
heart rate and blood pressure (BP) in human beings (Lee et al, 2005) or spontaneously 
hypertensive rats (Sutoo and Akiyama, 2004), suggesting that musical auditory stimulation 
can affect autonomic and cardiovascular function.  

Overall, comprehending the process which musical auditory stimulational auditory 
stimulation modulates cardiac autonomic regulation will provide further procedures as 
therapies for cardiovascular disorders. In this chapter we summarize concepts regarding 
musical auditory stimulational auditory stimulation and cardiac autonomic regulation. 

2. Musical auditory stimulational auditory stimulation and 
cardiovascular system 

The analysis of texts selected for this review indicated that harmonic musical auditory 
stimulation is able to improve the cardiac autonomic regulation. The literature on the effect 
of musical auditory stimulation on autonomic nervous system (ANS) activity in healthy 
subjects is quite large. On the other hand, the literature on how musical auditory stimulation 
affects individuals with cardiovascular dysfunction is less developed.  

A previous study (Alvarsson et al, 2010) tested whether physiological stress recovery is 
faster during exposure to pleasant nature sounds than to noise. As a main finding, they 
suggested that nature sounds facilitate recovery from sympathetic activation after a 
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psychological stressor. The mechanisms behind the faster recovery could be related to 
positive emotions (pleasantness), evoked by the nature sound as suggested by previous 
research using non audio film stimuli13. Other perceptual attributes may also influence 
recovery. In the study of Alvarsson et al (2010), the ambient noise was perceived as less 
familiar than the other sounds, presumably because it contained no identifiable sources. One 
may speculate that this lack of information might have caused an enhanced mental activity 
and thereby an enhanced skin conductance level compared with the nature sound reported 
by them. An effect of sound pressure level may be seen in the difference between high and 
low noise, this difference is in line with previous psychoacoustic research14 and is not a 
surprising considering the large difference (30 dBA) in sound pressure level. 

Another study investigated the effects of musical auditory stimulation therapy on drugs-
induced cardiac autonomic regulation injury (Chuang et al, 2011). Considering that 
anthracycline is a compound known to induce cardiovascular disorders (Chuang et al, 2011), 
Chuang and coworkers indicated that long-term musical auditory stimulation therapy 
improved heart rate variability in anthracycline-treated breast cancer patients. The findings of 
a previous study also suggest that the parasympathetic nervous system is activated by musical 
auditory stimulation therapy and appears to protect against congestive heart failure events in 
elderly patients with cerebrovascular disease and dementia by reducing the levels of both 
epinephrine and norepinephrine (Okada et al, 2009). Therefore, musical auditory stimulation 
therapy intervention may also help breast cancer patients control the progression and relieve 
symptoms of cardiac damage, which is a result of treatment with anthracycline-containing 
chemotherapy. As a main conclusion, Chuang et al. (2011) suggested that regular musical 
auditory stimulation therapy appears to be useful for promoting autonomic function, although 
further research is necessary to determine whether more (or more frequent) sessions of 
musical auditory stimulation therapy intervention can promote and maintain autonomic 
function after musical auditory stimulation therapy is stopped. 

A very elegant study performed by Nakamura et al. (2007) indicated that in rats musical 
auditory stimulation decreases renal sympathetic nerve activity and blood pressure through 
the auditory pathway, the hypothalamic suprachiasmatic nucleus, and histaminergic 
neurons. Moreover, the authors suggested that only certain types of musical auditory 
stimulation affect renal sympathetic activity and blood pressure in rats. Animals with 
bilateral lesions in the auditory cortex may discriminate a simple sound, suggesting that 
there is another auditory sensing pathway that is not mediated by the auditory cortex 
(Butler et al, 1957) but lesions of the cochleae or the auditory cortex eliminated musical 
auditory stimulation-induced changes in the renal sympathetic activity and blood pressure 
(Salimpoor et al, 2011), indicating that the changes to renal sympathetic activity and blood 
pressure did depend on signaling through the auditory system.  

In the same context, a recent investigation presented the first direct evidence that the intense 
pleasure experienced when listening to musical auditory stimulation is associated with 
dopamine activity in the mesolimbic reward system, including both dorsal and ventral 
striatum (Salimpoor et al, 2011). One explanation for this phenomenon is that it is related to 
enhancement of emotions (Salimpoor et al, 2009). The emotions induced by musical 
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auditory stimulation are evoked, among other things, by temporal phenomena, such as 
expectations, delay, tension, resolution, prediction, surprise and anticipation (Huron and 
Hellmuth Margulis, 2009).  

Another study (Bernardi et al, 2009) reported that the cardiovascular (particularly skin 
vasomotion) and respiratory fluctuations were associated to the musical auditory 
stimulation profile, especially if it contained a crescendo. They also showed that specific 
musical auditory stimulation phrases (frequently at a rhythm of 6 cycles/min in famous arias 
by Verdi) may synchronize inherent cardiovascular rhythms, Therefore, modulating 
cardiovascular control. This occurs regardless of respiratory modulation, which suggests the 
possibility of direct entrainment of such rhythms and allows us to speculate that some of the 
psychological and somatic effects of musical auditory stimulation could also be mediated by 
modulation or entrainment of these rhythms. Furthermore, musical auditory 
stimulationians and nonmusical auditory stimulationians showed similar qualitative 
responses, however, musical auditory stimulationians presented closer and faster 
cardiovascular and particularly respiratory modulation induced by the musical auditory 
stimulation. The same authors suggested that musical auditory stimulation induces 
predictable physiological cardiovascular changes even in the absence of conscious reactions, 
which suggests that these changes may “precede” the psychological appreciation. Their 
finding may explain the apparent discrepancy between individual appreciation (subjective) 
and physiological reactions (common to all subjects despite different musical auditory 
stimulation culture and practice) and provide a rational basis for the use of musical auditory 
stimulation in cardiovascular medicine. 

The studies cited in this chapter present considerable implications for the use of musical 
auditory stimulation as a therapeutic tool, because all subjects, whether musical auditory 
stimulationally trained or not, responded in a similar manner. Musical auditory stimulation 
is used more and more frequently as a therapeutic tool in different diseases (Okada et al, 
2009; Chuang et al, 2011). It is also hypothesized that a distracting effect of musical auditory 
stimulation can prolong exercise by increasing the threshold for pain or dyspnea (von 
Leupoldt et al, 2007). An externally driven autonomic modulation could be of practical use 
to induce body sensation (eg, enhance in heart rate or by skin vasoconstriction), which 
might finally reach the level of consciousness or at least create a continuous stimulus to the 
upper brain centers. This may better explain the efficacy of musical auditory stimulation in 
pathological conditions such as stroke (Särkämo et al, 2008), and it opens new areas for 
musical auditory stimulation therapy in rehabilitative medicine. 

3. Musical auditory stimulation and autonomic nervous system 

The literature on the effect of musical auditory stimulation on autonomic nervous system 
(ANS) activity in healthy subjects is quite large; the literature on how musical auditory 
stimulation affects individuals with ANS dysfunction (especially within the context of 
musical auditory stimulational interventions) is less developed. In both literatures, however, 
changes in physiological activity (e.g., heart rate, blood pressure, electrodermal activity) are 
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often investigated and discussed from one of two distinct (and tacit) perspectives: as either 
(1) the byproducts of arousal, mood, anxiety, and other psychological states that are the 
primary target of study; or (2) definitive barometers of those psychological states. The 
second perspective assumes that statistically significant changes in ANS activity reflect 
meaningful changes in the state of the organism (when in fact they may not). Conversely, 
the first perspective assumes that, since physiological changes are the downstream 
consequences of changes in “central” states, they have only limited diagnostic utility. 
Neither perspective addresses a fundamental issue: that the autonomic nervous system (and 
activity in its targets) is exquisitely linked, bidirectionally, with the central nervous system, 
endocrine system, and immune system. Given that the ANS is both associated with 
physiological health and responsive to musical auditory stimulation, the ANS may serve as 
one path by which musical auditory stimulation exerts its therapeutic effect. The 
implications of such an association have yet to be fully explored. 

The influence of the ANS on the heart is dependent on informations from baroreceptors, 
chemoreceptors, atrial receptors, ventricular receptors, changes on the respiratory system, 
vasomotor system, the renin-angiotensinaldosterone system and the thermoregulatory 
system, among others (Valenti et al, 2007; Valenti et al, 2009a; Valenti et al, 2009b; Valenti et 
al, 2011a; Valenti et al, 2011b; Valenti et al, 2011c). 

This neural control is closely linked to heart rate (HR) and baroreceptor reflex activity (Valenti 
et al, 2007). From the afferent informations, by means of a complex interaction between 
stimulation and inhibition, the responses from sympathetic and parasympathetic pathways are 
formulated and modify the HR, by adapting to the needs of each moment. The heart is not a 
metronome and its beats do not have the regularity of a clock, so changes in HR, defined as 
heart rate variability (HRV), are normal and expected and indicate the heart's ability to 
respond to multiple physiological and environment stimuli, among them, breathing, physical 
exercise, mental stress, hemodynamic and metabolic changes, sleep and orthostatism, as well 
as to compensate disorders induced by diseases (Colombari et al, 2001). 

In general, HRV describes the oscillation of the intervals between consecutive heart beats 
(RR intervals), which are related to the influences of the ANS on the sinus node, being a 
noninvasive measurement that can be used to identify phenomena related to the ANS in 
healthy individuals, athletes and patients with diseases (Task Force, 1996). Figure 1 shows 
rate tachogram obtained from the RR intervals of a normal young adult and a normal 
newborn. It is observed that the HRV is much smaller in the newborn. 

Currently, the HRV indexes have been used to understand various conditions, such as 
coronary artery disease (Carney et al, 2007), cardiomyopathy, arterial hypertension, 
myocardial infarction, sudden death, chronic obstructive pulmonary disease, renal failure, 
heart failure, diabetes, stroke, Alzheimer's disease, leukemia, obstructive sleep apnea, 
epilepsy, headache, among others (Vanderlei et al, 2009). 

A decreased HRV has been identified as a strong indicator of risk related to adverse events 
in healthy individuals and patients with a large number of diseases, reflecting the vital role 
that ANS plays in maintaining health (Task Force, 1996). 
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Figure 1. Spectral analysis of frequencies (Fast Fourier Transform) of a normal young adult (A) and a 
normal newborns (B). The high frequency (HF) component is proportionally smaller in the newborn 
(arrows) as well as the total power. 

HRV is a physiologically grounded, theoretically explicated, empirically supported, 
computationally tractable measure of autonomic (dys)function (Ellis and Thayer, 2010). 
HRV may be recorded noninvasively, inexpensively, and with high fidelity via 
commercially available fitness watches (e.g., Polar RS800; www.polar.fi/en/) and analyzed 
with freeware (e.g., Kubios; http://kubios.uku.fi/). 

Nevertheless, there have been relatively few empirical investigations of HRV and musical 
auditory stimulation compared to mean HR and musical auditory stimulation. HRV is not 
mentioned in either of the major literature reviews of musical auditory stimulation and 
physiological response. A majority of studies have been experimental rather than 
interventional, reporting significant changes in HRV as a function of musical auditory 
stimulational mood, genre, familiarity, or tempo (Bernardi et al, 2006; Ellis and Thayer, 
2010). Only a few reports exist of musical auditory stimulational interventions that have 
included HRV as an index of autonomic function: in pediatric oncology patients, myocardial 
infarction patients, and geriatric patients (Okada et al, 2009). 

According to the studies regarding musical auditory stimulation and autonomic nervous 
system, humans interact with musical auditory stimulation, both consciously and 
unconsciously, at behavioral, emotional, and physiological levels. James (1884) mused that 
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the ANS “forms a sort of sounding-board, which every change of our consciousness, 
however slight, may make reverberate”. While that sounding-board certainly reverberates 
to musical auditory stimulation, it is hoped that the present review begins to illustrate just 
how complex that interaction may be, and the associated implications for future research. 
With respect to experimental studies, it is important to explore how specific features of 
musical auditory stimulation (e.g., its beat, tempo, or pitch level) trigger neurophysiological, 
psychophysiological, emotional, and behavioral responses.  

Skin conductance activity is a sensitive index of autonomic arousal, resulting from 
sympathetic innervation of the skin, and measured by alterations in the conductance of an 
applied current. During the surgical procedures, transient changes in SCA were recorded 
with Ag–AgCl electrodes on the distal palmar surface of the third and fourth fingers of the 
nondominant hand. Similarly, accelerative heart rate response (HRR), a less sensitive index 
of sympathetic and parasympathetic output, was monitored with single-lead chest ECG 
connected to the recording system (ADInstruments, Sydney, Australia). Digital event 
markings were used to identify stimulation intervals and target location for subsequent 
analysis (Gentil et al, 2009). 

Measuring electrodermal activity is one technique that provides readily accessible 
autonomic indices, such as the skin conductance response (SCR). SCR is due to rapid 
fluctuations in eccrine sweat gland activity, which result from the liberation of acetylcholin 
by the sympathetic nervous system (Boucsein, 1992). This measure has the advantage over 
other measures of the autonomic nervous system such as heart rate, since SCR is under strict 
control of the sympathetic branch of the nervous system. Moreover, SCRs have been shown 
to be reliable measures of autonomic expressions of emotions, in domains other than 
musical auditory stimulation. For instance, in both visual (affective picture such as a 
beautiful landscape) and auditory (naturally occurring sounds such as crying baby) 
modalities, SCRs proved to be modulated by valence and to enhance with rated arousal 
(Bradley and Lang, 2000).  

A previous study (Khalfa et al, 2002) indicated that event-related SCRs are sensitive 
measures of musical auditory stimulation-induced emotions. Moreover, results revealed 
that musical auditory stimulational excerpts could induce SCRs that differ according to 
underlying dimensions of emotion. Both fear and happiness were associated with higher 
SCR magnitudes than sadness and peace fulness. The fact that fear and happiness are 
strongly arousing emotions, as compared to sadness and peacefulness, suggests that arousal 
is the relevant emotional dimension as related to SCRs. This is in accordance with the 
literature showing that electrodermal activity is more sensitive to variations in emotional 
arousal rather than to valence (Bradley and Lang, 2000). The arousal effect obtained using 
musical auditory stimulational excerpts parallels the one obtained when slides of affective 
pictures or environmental sounds were employed (Bradley and Lang, 2000). In these 
previous experiments, larger SCR changes were significantly related to enhanced arousal 
ratings, but not to valence rating. In the present experiment, the pleasant emotion of 
happiness was not statistically differentiated from the unpleasant emotion of fear. 
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Another point raised by Khalfa et al (2002) is that SCR magnitudes do not parallel the 
corresponding clarity judgment of the emotion represented. Fearful excerpts eliciting the 
greatest SCRs were not rated as the most intense. Therefore, SCR was not a measure of the 
emotional category and clarity but was dependant upon arousal. 

With respect to interventions with physiological targets (e.g., hypertension, tachycardia), it 
is important to consider that ANS dysfunction is mediated by the central nervous system 
(CNS), and that treatment of the former should be sensitive to the state of the latter. With 
respect to interventions with psychological targets (e.g., depression, anxiety), it is important 
to understand that ANS processes are not merely the downstream flotsam of activity in the 
CNS, but function as part of a sensitive feedback and feed-forward mechanism. Continued 
work within these different paradigms may reveal a common finding: that the ANS serves 
as the final common pathway by which musical auditory stimulation exerts a therapeutic 
effect on health and disease. 

4. Physiological mechanisms 

Based on Lee et al study (2010), white noise exposure above 50 dB enhances sympathetic 
activity. They also found strong correlation between LF/HF ratio (low frequency-high 
frequency ration) and noise intensity. LF/HF ratio corresponds to the sympathetic-vagal 
balance (Dias de Carvalho et al, 2011). Therefore, noise intensity was indicated to influence 
cardiac autonomic regulation. The cardiovascular responses to sound may be conducted 
through many pathways and one example is the startle response mediated by a brainstem 
circuit. The acoustic startle reflex, a well-known effect of loud sounds on cardiovascular 
system, is described as the abrupt response of the heart rate and blood pressure to a sudden 
loud sound stimulation. The typical intensity used to elicit a startle reflex is 110 dB, and the 
intensity is much louder than the environmental noise. However, the cardiac accelerative 
responses that habituated over trials were observed in the subjects evoked by repeated 60 
dB and 110 dB white-noise stimuli. The responses were regarded as startle and defense 
response in humans or a fight/flight reaction in animals. The rise of blood pressure and 
heart rate to acoustic startle stimuli indicated an autonomic function responding to the 
acoustic stimuli (Samuels et al, 2007). Furthermore, cortical centers and also subcortical 
processing centers were thought to be involved in the cardiovascular and hormonal 
responses to a long-term stress activation by the environmental noises even though the 
noise intensity was as low as 53 dB26. 

Indeed, Salimpoor et al (2011) found a temporal dissociation between distinct regions of the 
striatum while listening to pleasurable musical auditory stimulation. The combined 
psychophysiological, neurochemical and hemodynamic procedure that we used revealed 
that peaks of autonomic nervous system activity that reflect the experience of the most 
intense emotional moments are associated with dopamine release in the nucleus accumbens. 
This region has been implicated in the euphoric component of psychostimulants such as 
cocaine (Volkow et al, 1997) and is highly interconnected with limbic regions that mediate 
emotional responses, such as the amygdala, hippocampus, cingulate and ventromedial 
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prefrontal cortex. In contrast, immediately before the climax of emotional responses there 
was evidence for relatively greater dopamine activity in the caudate. This subregion of the 
striatum is interconnected with sensory, motor and associative regions of the brain28 and 
has been typically implicated in learning of stimulus-response associations and in mediating 
the reinforcing qualities of rewarding stimuli such as food (Salimpoor et al, 2011). 

Sutoo and colleagues (2004) hypothesize that musical auditory stimulation is effective for 
rectification of symptoms in various diseases that involve dopamine (DA) dysfunction. The 
loss of striatal DA accounts for most of the symptoms in Parkinson disease (PD), and treatment 
with L-DOPA, the immediate precursor of DA, improves some symptoms in PD. Therefore, 
some symptoms of PD might be rectified by musical auditory stimulation through enhanced 
calcium-dependent DA synthesis. Several studies have examined the effect of musical auditory 
stimulation therapy on symptoms of PD, and their clinical findings support this hypothesis 
(Paccheti et al, 1998). Pacchetti et al (1998) reported a significant improvement in motor 
function, emotional function, and activities of daily living after musical auditory stimulation 
therapy. It is possible that musical auditory stimulation enhances DA synthesis in the 
remaining DAergic nerve cells in the neostriatum and eases some symptoms of PD. In 
addition to PD, abnormally decreased neostriatal DAergic function has also been reported in 
epilepsy, dementia with Lewy bodies, or ADHD cases (Sidorenko, 2000). Therefore, musical 
auditory stimulation might attenuate symptoms of these diseases. 

Previous reports demonstrate that exercise stimulates the calcium metabolic hormone and 
enhances blood calcium levels, thereby increasing DA synthesis in the brain, similar to the 
effect of musical auditory stimulation (Sutoo, 1996). Therefore, cardiovascular function in 
heart failure rats was decreased following exercise (Gao et al, 2007). The effect of exercise on 
blood pressure in spontaneously hypertensive rats was inhibited by pretreatment with 
EDTA, aMPT, or D2 receptor antagonists (Akiyama and Sutoo, 1999). In addition, some 
symptoms of PD or senile dementia are improved by exercise, and symptoms of epilepsy 
are improved by convulsions that have some resemblance to exercise with respect to 
movement (Sutoo and Akiyama, 2003). It is possible that the activities of daily life, such as 
musical auditory stimulation, exercise, or slight stress, enhance DAergic activity, and 
therefore subsequently regulate and/or affect various brain functions, and that this 
mechanism might underlie the improving effect of the activities of daily living on the 
symptoms in various diseases that involve DA dysfunction. Furthermore, unpublished data 
from our group showed in healthy women that acute musical auditory stimulational 
auditory stimulation with classical musical auditory stimulation (Mozart: Pachelbel, 70-
80dB) decreased parasympathetic indices of HRV, such as NN50, pNN50 and RMSSD. 
Those responses are known as parasympathetic withdrawal, similar to the acute effects of 
exercise. Indicating that musical auditory stimulation acutely decreases parasympathetic 
activity and for long term enhance parasympathetic activity. 

5. Brain aspects 

As mentioned before, Nakamura and coworkers (2007) observed that musical auditory 
stimulational auditory stimulation decreases blood pressure and renal sympathetic nerve 
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activity. This effect was based on the hypothalamic suprachiasmatic nucleus (SCN). It was 
previously reported that bilateral electrolytic lesions of the SCN eliminate changes in 
autonomic neurotransmission, blood glucose, and blood presurre caused by 2-deoxy-d-
glucose (2DG), l-carnosine, and odors of grapefruit and lavender oil (Tanida et al, 2005). 
This implicates the SCN, a master circadian oscillator in mammals, in homeostatic control 
through autonomic nerves. The SCN sends multisynaptic sympathetic and parasympathetic 
projections to the pancreas, liver, and adrenal gland, as well as autonomic neural projections 
to peripheral tissues and organs, including the kidneys (Sly et al, 1999). These findings 
suggest that the SCN is a central regulator of autonomic nerve function. Nakamura and 
colleagues (2007) found that the changes in renal sympathetic activity and arterial blood 
pressure due to musical auditory stimulation stimulation disappeared after bilateral lesions 
of the SCN, suggesting that the SCN could mediate the effects of auditory stimulation with 
musical auditory stimulation on cardiac autonomic regulation. The multisynaptic efferent 
projections from the SCN to the medulla oblongata contain autonomic neurons that 
modulate blood pressure. Although the exact descending pathway responsible for the 
autonomic and cardiovascular effects of auditory stimulation with musical auditory 
stimulation remain to be determined, the histaminergic H3 receptor is likely to be a part of 
this pathway. The hypothalamic tuberomammillary nucleus (TMN) contains the cell bodies 
of histaminergic neurons, which release histamine and project to wide areas of the brain, 
including the SCN, which, like many areas of the brain, contains histaminergic H3 
receptors38. Therefore, the neural connection between the TMN and the SCN could be part 
of the neural pathway between auditory stimulation with musical auditory stimulation and 
changes in cardiac autonomic regulation (Nakamura et al, 2007). However, the details of the 
mechanism are not certain, and further study will be needed. 

In relation to electroencephalographic analysis, it is important to mention the Mozart effect. 
The "Mozart effect" refers to an enhancement of performance or change in 
neurophysiological activity associated with listening to Mozart’s musical auditory 
stimulation. The effect can be found in the subsequently improved performance on spatial 
IQ tests (Rauscher et al, 1995). College students who had spent 10 minutes listening to 
Mozart’s Sonata K 448 had Stanford-Binet spatial subtest IQ scores 8-9 points higher than 
students who had listened to a relaxation tape or listened to nothing. The IQ effects did not 
persist beyond the 10-15 min testing session. There have been several studies that replicated 
the Mozart effect, showing that exposure to Mozart produces an enhanced spatial 
performance (Rideout and Laubach 1996; Rideout and Taylor 1997. However, just as many, 
if not even more studies have failed to replicate the Mozart effect (Carstens et al, 1996; 
McCutchen 2000). 

Neurophysiological changes while listening to Mozart were mainly observed using 
electroencephalographic (EEG) power and coherence measures. Changes in EEG power and 
coherence, especially on the right temporal area while listening to musical auditory 
stimulation were reported by Petsche and colleagues (Petsche et al. 1993). In another study it 
was found that in three of seven subjects right frontal and left temporal-parietal coherence 
activity induced by listening to the Mozart sonata (K.448) was carried over into the solution 
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of the spatial-temporal tasks (Sarnthein et al, 1997). This carry-over effect was not present 
after listening to a text. It was further reported that listening to the Mozart sonata 
significantly decreased epileptiform activity in patients with seizures (Hughes et al. 2000). In 
a follow-up study analyzing the musical auditory stimulation of Haydn, Liszt, Bach, 
Chopin, Beethoven and Wagner it was found that Mozart’s musical auditory stimulation 
continued to score significantly higher than the selections from the other six composers 
(Hughes 2000). 

The brain is only part of all mechanism related to musical auditory stimulation-induced 
cardiovascular responses. From this viewpoint it seems reasonable that further research of 
the "Mozart effect" should to a greater extent focus on the influence that modulations in the 
frequency domain have on brain activity. 

6. Concluding remarks 

In this chapter we presented important studies which try to clarify the effects of auditory 
stimulation on cardiac autonomic regulation. Taking into consideration the potential of 
HRV as a clinical method to evaluate and identify health impairments of autonomic changes 
induced by auditory stimulus and is indicated to be used as a tool for early diagnosis and 
prognosis of autonomic dysfunction in subjects exposed to intense sounds for long term, it 
opens a wide path of research and clinical application of this method in individuals under 
that condition. 
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1. Introduction 

It is known that health is determined by physical, mental, social, and spiritual factors. 
During the last decades there has been a considerable increase in the number of studies 
showing positive associations between spirituality-religiosity and health. The most 
important works in that area began it be deeds in the 1980 decade and are increasing 
worldwide. Scientific literature have recorded that spiritual well-being is associated with 
better physical and mental health, according to psycho-neuro-immune models of health. 
Spirituality and religion can help patients, their families and caregivers dealing with illness 
and other stressful life events. 

Concerning physical health, studies show that appropriate religiousness is related to better 
general health and longevity (due to better immunologic function and cardiovascular 
health) and less frequency to health services utilization [1]. In mental health, religiousness is 
related to less chance to develop and faster recovery of: marital disharmony, depression, 
suicide attempt, and drugs and alcohol abuse [1]. There are evidences that persons with a 
well developed spirituality tend to make ill less frequently, to have healthier habits of life 
and, when make ill, develop less depression and recover more quickly. 

Many patients put their suffering into religious frameworks. Religion and spirituality are 
prevalent coping strategies both for physical and for mental illness. For many patients 
religion and spirituality play a significant role in their lives and may help them cope with 
their symptoms. Patients’ personal beliefs may be fundamental to their sense of well-being 
and could help them to cope with negative aspects of illness or treatment. However, 
incorporating spirituality into medical practice continues to pose many challenges. 
Spirituality is often seen as a private and subjective area that lies outside of the therapeutic 
context, but patients’ beliefs can have a substantial impact on construction of the meaning of 
illness, coping behavior, and preferences about treatment. 
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This chapter is intended to present evidences and discuss proposals on how health care 
services can empower spiritual-religious resources of patients in order to they can be used 
as an efficient coping strategy. Concepts will be discussed, such as faith, spirituality, 
religion, and the concept of spiritual-religious coping itself. The characteristics of the 
spiritual-religious coping structure will be described. The spiritual distress due to non-
attended spiritual needs will be discussed, followed by a description of defensive behaviors 
that patients may adopt in these situations. The chapter ends proposing some suggestions 
for health care professionals and services to use these knowledge in practice. 

2. Concepts 

The terms faith, spirituality and religious beliefs have been used interchangeably but have 
significant conceptual differences which may be relevant in trying to understand their 
influence on medical treatment. While many people use the words spirituality and religion 
as synonyms, they are in fact very different. Although these terms are associated, they are 
not interdependent.  

Faith: The concept of faith has never been defined fully and encompasses elements of both 
spirituality and religious beliefs, which may be further modified by culture and personal 
value systems [2]. Faith has a cognitive and an experiential aspect. The cognitive one 
associates “to have faith” with the profession of the learned doctrine. The experiential aspect 
is the inner courage that works as a shelter to help the person to endure difficulties of life. 

Prayer may be defined as an intimate conversation with a higher being for the purpose of 
imploring or petitioning for something or someone. Prayer can be practiced as an individual 
or as a group. It can be practiced inside or outside of the presence of a spiritual healer or 
place of worship. You or your group can pray for yourself or pray for others, even people 
you don’t know (intercession). You can pray near someone or at a distance (remote). You 
can pray with or without the knowledge of the recipient; and that is not to say who you are 
praying to and whether you consistently believe in a transcendent being. 

Spirituality has many definitions on scientific literature. Perhaps the most complete 
associates spirituality to “the aspect of humanity that refers to the way individuals seek and 
express meaning and purpose, and the way they experience their connectedness to the 
moment, to self, to others, to nature, and to the significant or sacred” [3]. Spirituality is a 
complex and multidimensional part of the human experience, as an inner belief system. It 
helps individuals to search for the meaning and purpose of life, and it helps them to 
experience hope, love, inner peace, comfort, and support. Spirituality can be understood as 
the set of beliefs that brings vitality and meaning to the events of life. It is the human 
propensity for the interest for others and for himself. Spirituality can encompass both 
secular and religious perspectives. 

Spiritual Well-Being: The World Health Organization has declared that spirituality is an 
important dimension of quality of life. How someone is faring spiritually affects that 
person’s physical, psychological, and interpersonal states, and vice versa. All contribute to 
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overall quality of life. Thus, it is particularly useful to try to measure spiritual well-being or 
its opposite, spiritual distress. [4]. Aspects of spirituality may have a beneficial effect on a 
variety of health-related physiological mechanisms. In particular, spirituality’s emphasis on 
emotions, for example contentment, forgiveness, hope and love, may positively affect an 
individual’s physical wellbeing. Furthermore spirituality may reduce feelings of negative 
emotions, such as anger, fear and revenge, reducing tension levels. [5] 

Spiritual needs: they commonly identifies three basic concerns [6]: the need to find meaning 
in illness or disability; the need to affirm one’s relationship or connect with others 
(including the Whole or a Supreme One); and the need to realize transcendent values, such 
as hope, faith, thrust, courage, love, and peace. Note that these needs are not necessarily 
religious. Before spiritual needs can be met, they must be recognized. Initially, it consists on 
documenting patient’s religious affiliation, preferred religious practices and patient’s beliefs 
on sources of hope and strength [6]. 

It is not always certain what the precise spiritual needs of a patient might be. Some might 
want help with specific religious rituals. Some might want to talk to members of their own 
faith communities about the meaning of suffering. Still others might want pastoral 
counseling regarding their fear of death. Defining the spiritual needs of patients is a matter 
that is being investigated empirically, but there are, at present, no well-validated research 
instruments for this purpose. Patients report a wide spectrum of spiritual needs, and 
meeting spiritual needs is correlated with patient satisfaction with care and their ratings of 
the quality of medical care [4]. 

Religion is an organized or institutionalized belief system that attempt to provide specific 
answers to mankind’s general spiritual needs and questions [7]. Religion is a specific 
expression of spirituality, which involves elements as doctrine (structure of formal belief), 
myth (narrative religious), ethics (rules for life), ceremonial (organized practices), 
experience (personal commitment), and social institution (church, synagogue, etc.). 
Religion may be seen as multi-dimensional and it is divided it into a number of inner and 
outer dimensions. The inner ones include belief, non-organizational religiosity (private 
prayer), subjective religiosity (importance of religion in one’s life), religious experience, 
religious knowledge and religious well being. The outer dimensions include affiliation or 
denomination, organizational religiosity (participation in church or synagogue activities), 
and religious commitment. The outer aspects may influence the construction of the inner 
ones. 

Even if there are interfaces between religion and health, the primary goal of every 
religious life is beyond the matters of physical, mental, and social well-being. The goals 
are variously designated: salvation in Christianity; the elimination of avidya (mu-myung) 
to achieve the state of One-Mind (Il-shim) in Buddhism; the union of Yin and Yang in Tao 
in Taoism; and achieving the ability of ecstasy to combine the celestial and earthly worlds 
in shamanism [8]. 

Religiosity: it concerns the behaviors and attitudes a person has with respect to a particular 
religion. Measurable items include behaviors such as church attendance, prayer, the reading 
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of sacred texts, and attitudes, such as strength of religious belief [4]. ‘Religiosity’ covers all 
measures of religious belief or religiousness as expressed in membership in religious 
communities, religious behavior and spiritual dimensions of religious belief. Religious 
beliefs represent a specific doctrine system shared by a group of people and defined by 
prescribed rules, value systems and practices of social participation that may mimic formal 
secular counseling, support and psychotherapeutic activities [2].  

Relations between Spirituality and Religion: Many people find spirituality through religion; 
however, some people find spirituality through communing with nature, music, the arts, 
quest for scientific truth, or a set of values and principles [7]. Not everyone is religious, nor 
is religion a requirement for spiritual wellbeing. It is possible to have a well developed 
spirituality without being committed to a religion. The inverse is also true. Spirituality may 
be strong in persons of different religions, as well as in persons with individual beliefs that 
are not fitted in a formal religion. In the opposite sense, a person may have a strong 
religiosity (attending worships regularly), but have a low developed spirituality (by not 
deeply experiencing these aspects). Many people attend religious services diligently without 
relating to spirituality, and many who do not belong to a formal religion seek contact with 
the spiritual. To make this differentiation easier, table 1 confronts the main aspects that can 
be used to differentiate both concepts. Table 1: Confronting the main aspects that 
differentiate Religion and Spirituality (most based on Dein [9]): 

 
RELIGION 
Specific set of beliefs and practices 
Strongly determined by culture 
Community focused organization (from 
outside to inside) 
Observable, measurable, objective 
Formal, orthodox, organized 
Behavior orientated, outward practices 
Authoritarian in terms of behaviors 

SPIRITUALITY 
Feelings of peace and connectedness 
Universal human characteristic 
Individualistic inner experience (from inside 
to outside) 
Less visible and measurable, more subjective 
Less formal, less orthodox, less systematic 
Emotionally orientated, inward directed 
Not authoritarian, little accountability 

Table 1. Confronting the main aspects that differentiate Religion and Spirituality (most based on Dein 
[9]) 

3. Spiritual-religious coping 

Spiritual-Religious (S-R) coping is the use of religious beliefs, attitudes or practices to reduce 
the emotional distress caused by stressful events of life, such as loss or change, which gives 
suffering meaning and makes it more bearable. Religious beliefs and practices are used to 
regulate emotion during times of illness, change, and circumstances that are out of patients’ 
personal control [1].  

Spirituality has an impact on patients’ ability to cope with illness. For many individuals, 
spiritual beliefs and practices provide a source of comfort, supply a font of wisdom to help 
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make sense of what seems otherwise senseless, and prescribe a ritual pathway for 
addressing the basic spiritual questions of meaning, value, and relationship [4]. Aspects of 
religious coping include [7]: 

• Cognitive aspects: the way we make sense of the world around us. They include 
questions such as: “Why do bad things happen to good people?” “What happens after 
death?” 

• Experiential aspects have to do with connection and inner resilience. They encompass 
questions such as: “Am I alone or am I connected to something bigger?” “Can I find 
hope in this difficult situation?” 

• Behavioral aspects have to do with ways in which a person’s spiritual beliefs and inner 
spiritual state affect his or her behavior and life choices. 

The response to life stressors may be directly mediated by S-R factors which provide a 
cognitive framework for providing meaning, which enables a healthier appraisal of those 
stressors through the provision of meaning and coherence. This may provide greater 
psychological resilience in the face of negative life events. Suffering is given a meaning in 
the world religions although there is marked variation in how this is done. It is not 
necessarily seen as destructive or humiliating, to be avoided at all cost [9]. 

Spirituality provides growth in several relationship fields. In the intrapersonal field (with 
himself), brings hope, altruism and idealism, purpose for life and for suffering. In the 
interpersonal field (with others) brings tolerance, unit, and the sense of belonging to a 
group. In the transpersonal field (with a supreme power), awakes the unconditional love, 
worship and the belief of not being alone [10]. 

Spiritual beliefs may assist people in providing a sense of control in understanding, coping 
with and interpreting events or experiences. Previous studies indicate that individuals who 
hold religious beliefs allow an individual to reduce the stressful reactions to events that they 
deem to be uncontrollable by reframing or reinterpreting those events, possibly gaining a 
new meaning and understanding from them [5]. 

It is important to have meaning or purpose in life. This sense of meaning is diminished by 
an illness. This loss and its associated rediscovery were central aspects of both depression 
and spirituality. Spirituality may provide such a sense of meaning through its emphasis on 
liturgy, worship and prayer found in the major religious traditions [9]. Adverse life events 
may be appraised in a different way. Religion provides a meaning context in which 
adversity can be understood. 

Words such as spirituality and religion carry a variety of meanings for different people. Not 
all S-R coping is positive. S-R perceptions and rituality may well be a double-edged sword. 
Although much of the literature is suggestive of an overall positive effect of religion on 
health, at times religious practice might have a deleterious effect. What appears to be 
ultimately important in terms of health outcome is not religious involvement (e.g. church 
attendance) but how people actually deploy their religious beliefs to cope with adversity. 
Table 2 confronts some aspects of positive and negative S-R coping (based on [4];[7];[9] ) 
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 POSITIVE NEGATIVE 
What does it evoke bring out the best in 

individuals, reinforcing active 
problem-solving behavior 

encourage negative avoidance 
strategies based on the beliefs of 
abandonment and punishment  

view of the deity belief in a kind supportive 
God  

distant and uncaring, or 
punishing for transgressions 

effect on life adjustments 
and emotional health 

lower levels of psychiatric 
symptoms; linked with 
improved health-care 
outcomes 

associated with higher 
prevalence of psychiatric 
symptoms; worse medical 
outcomes 

Table 2. Some aspects of positive and negative S-R coping 

4. Effects of spirituality-religion over health 

A relation between better health and religion or spirituality is found in studies covering 
heart disease, hypertension, cerebrovascular disease, immunological dysfunction, cancer, 
longevity, pain, disability, and less frequent health services utilization. Also higher 
religiousness affects behaviors and correlates such as taking exercise, smoking, substance 
misuse, alcohol abuse, burnout, and family and marital breakdown [11]. In mental health, 
higher religiousness is related to less chance to develop the following conditions, and faster 
recovery when they appear: marital disharmony, depression, anxiety, suicide attempt, and 
drugs and alcohol abuse [11]. The benefits are almost always threefold: aiding prevention, 
speeding recovery, and fostering equanimity in the face of ill health.  

Studies on spirituality and mental health have looked at the mechanisms involved in 
spirituality, which may improve mental wellbeing. There is some evidence that positive 
coping styles can be very positive in terms of people’s mental health [5]. Aspects of 
spirituality may have a beneficial affect on a variety of health-related physiological 
mechanisms. In particular, spirituality’s emphasis on contentment, forgiveness, hope and 
love, may positively affect an individual’s physical wellbeing. Furthermore spirituality may 
reduce feelings of negative emotions, such as anger, fear and revenge, reducing tension 
levels. [5] 

The theories that can explain how S-R wellbeing may improve health are various. Some 
involved mechanisms may be the positive cognitive appraisal, the altered status of mind 
during prayer, and congregational benefits from the religious community. 

Cognitive appraisal: Religion provides a source of hope. For instance, in Christianity and 
Judaism, no matter how bad the world is now, the current state will imminently change 
with the coming of a messianic age. The belief in an omnipotent God who supports a person 
through a crisis can be psychologically beneficial. Indirect benefits may surge from faith, 
such as relieving the fear of death among elderly people. Those who are religious often turn 
outwards towards others, away from self -reflection and this may have beneficial effects [9]. 
So, there are many healthy impacts from faith, hope and optimism. 
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Prayer: Some types of prayer may have a known biomedical explanation for their impact, 
based on the connection of body–mind–spirit, or even divine action. Prayer, like meditation, 
can invoke a relaxation response, where measurable impact on the human body can be 
gauged, such as the heart rate slowing, brain waves altering and respiration rates lowering. 
In addition to the relaxation response, psychological mechanisms that may impact a 
person’s health through prayer may include increased social support, hope or decreased 
distress. Also there are psychological factors such as the emotional impact of worship. These 
mechanisms may explain the positive impact of praying for oneself or praying for another in 
their presence or with their knowledge. 

Congregation and Cultural Effects: Religious congregations naturally supply favorable 
conditions for the promotion of physical and mental health, and are a powerful factor that 
modify the individual’s attitudes toward life, death, happiness, and suffering. Many 
theories have been proposed in the literature to explain the reduced health risks amongst 
members of religious communities, including [5];[8];[12]: healthy and abstinent life style; 
religious fellowship protecting people from social isolation; strengthening family and social 
networks; providing individuals with a sense of belonging and self-esteem; and offering 
spiritual support in times of adversity. Individuals’ mental health is often supported 
through engagement with members and leaders of religious congregations. Collective 
religious ceremonies have been been identified with higher community belonging, moral 
standards and self-esteem.  

5. Spiritual distress and defensive behaviors 

Human beings are complex, with physical, mental, and spiritual aspects. Suffering can 
result from issues pertaining to any of these aspects. Spiritual distress is a state of suffering 
due to spiritual causes. For example: a mother having difficulty understanding why a loving 
God would allow her child to die [7]. The spiritual distress refers to the existential anguish 
experienced by patients when their belief system cannot provide relief.  

When patients suffer, they experience a sense of their own vulnerability and finitude, as 
well as a disruption and fracture of their own person and sense of community. As a result, 
the experience of suffering can be an opportunity to experience his own spirituality [13]. 
When well constructed, the belief structure is a source of comfort, welfare, security, 
meaning, idealism and force. Many patients use their beliefs when coping with its illnesses, 
and the cure can be influenced by the positivist reinforcement of the patient.  

In contrast, a dysfunctional belief system may originate negative reactions that harm the 
healthcare evolution. If there is a disruption of the belief system, the spiritual distress can 
surge. It may be expressed by many ways, some of them are below described. 

Attempt To Bargain For Recovery: The belief on the possibility to negotiate with deities, spirits, 
saints, or even God, to achieve a specific outcome results from certain parts of many 
scriptures where a worthy believer has his(her) plea attended. It is very common to see this 
behavior among patients, especially in life-threatening diseases. There is no problem when 
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this attitude brings some hope to patient, but some people may exaggerate at a point of 
impair treatment. 

Belief Of Being Deservedly Affected (Low Self Worth): Concepts associated with the idea of a 
fatalistic karma may put the patient in a “sell out” position, confounding submission to the 
will of God with apathetic waiver to all major happenings of life. An apparent resigned 
attitude may hide other negative values that are guiding the decisions of the patient. 

Diminished Sense of Meaning and Purpose (Demotivation): It is important to have meaning or 
purpose in life. This sense of meaning is diminished by an illness. This loss and its 
associated rediscovery were central aspects of both depression and spirituality. Spirituality 
may provide such a sense of meaning through its emphasis on liturgy, worship and prayer 
found in the major religious traditions. The struggle to recover or sustain meaning, that is, 
the worthwhileness of living, is an expression of the patient’s spirituality [14]. Religion 
provides a source of hope. Spiritual beliefs may assist people in providing a sense of control 
in understanding, coping with and interpreting events or experiences. Individuals with a 
dysfunctional religious beliefs system cannot reduce the stressful reactions to events that 
they deem to be uncontrollable by reframing or reinterpreting those events, possibly gaining 
a new meaning and understanding from them. 

Guilt, Confusion, Religious Stigmas (Disruption): Some religious groups such as Orthodox 
Judaism and Catholicism may engender guilt and thus may be detrimental psychologically 
[9]. A constellation of confounding feelings may paralyze the individual and consume 
energy in a behavior similar to walk in circles. For example, some possible misconceptions 
from people with strong religious views [15]: (a) do not take pain medication (or don’t take 
enough of it) for fear of becoming addicted; (b) pain should be dealt with only in spiritual 
terms, and taking medication for pain relief is relying on something other than God; (c) pain 
should not be relieved because it results in spiritual growth; (d) if you still have pain, then 
your faith is not strong enough. 

Sorrow, Betrayal, Angry to God (Disappointment): The idea of a supportive God, who is with 
you in your suffering, the omnipotent God who supports a person through a crisis can be 
psychologically beneficial. This concept is sometimes linked to the idea of a reward due to 
past good actions. When a person’s pray is not attended, a negative feeling of abandonment 
may surge. 

Subtle Perception of Vulnerability and Finitude (Fear): When patients suffer, they experience a 
sense of their own vulnerability and finitude, as well as a disruption and fracture of their 
own person and sense of community [13]. The fear of loose something (a physical function, 
independence or even the life) may interfere with the emotional balance. 

The consequent defensive behaviors patient can develop under spiritual distress may affect 
clinical treatment and quality of life. Below are described some manifestations of such 
behaviors. 

Naïve Reliability on Religion Omnipotence: Religion would assist people in developing stronger 
coping styles. When religion is used as part of a wider approach to coping this typically 
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provided a beneficial outcome for mental health and reduced mental distress. This is in 
direct contrast to those coping styles which used deferring (where the individual waits for 
God to intervene on their behalf ) [5]. Excessive reliance on religious rituals or prayer may 
delay seeking necessary help for their mental health problems, leading to worsening the 
prognosis of psychiatric disorder. At the most extreme, strict adherence to a ‘religious 
philosophy’ might precipitate suicide as occurred in rare new religious movements. An 
example of a patient's thought inspired by negative coping is given by this phrase: "When 
the Lord wants to take me, He’ll take me whatever I do. I don’t see the need to bother with a 
bunch of new pills.” [16]. 

Sudden Turn to Unusual Religious Practices: Since religious sentiment and sectarianism may 
rise during times of increased personal stress, unusual religious movements may sprung up 
during the times of rapid change and uncertainty. Individuals stressed by life or health 
shifts are more likely to get involved with unusual or innovative or charismatic religious 
movements [17]. The seek for reconnection with religious practices is positive only if it is not 
a desperate action to escape from reality. 

Dependency on Religious Leaders Conduction: Long term involvement in a religious group may 
predispose to dependency on religious leaders. Patients have the legitimate right to consult 
a clergyman before forming an opinion about health issues. But it is dangerous to delegate 
decisions to a third part that represents only the religious view. 

Obsessive Ritualistic Behavior: Formal religious organization and particularly religious rituals 
and religiously based moral or ethical reasoning can be considered as examples of the 
human cognitive capacity to order experience and to seek meaning. This tendency is also a 
healthy human capacity to be promoted. As with the attachment dimension, however, there 
are clinical excesses in the ordering of and attributing meaning or significance to experience 
[14]. Religions which emphasize rituals, such as Islam and Judaism, may predispose to 
obsessional behavior. [9]. Some pathologic expressions of attachment behavior that are 
desperate in nature, require therapeutic action that promotes modulation and containment. 
Therapeutic action encouraging containment of the expression of such attachment needs is 
important to avoid chaos in all aspects of such individuals’ lives, including the religious 
dimensions of their lives. Faith-based efforts to order experience can hypertrophy to the 
degree that rituals lose their spiritual base. [14]. 

Sectarianism, Isolation, Fanaticism: Many devastating effects can be elicited by the over 
dominance of fanatic belief and consequent up rootedness from the instinctive foundation. 
Excessive devotion to religious practices might result in family break-up if the sole 
preoccupation of one spouse is towards religious practice. Differences in the levels of 
religiosity between spouses may result in marital disharmony. Religion can promote rigid 
thinking, overdependence on laws and rules, an emphasis on guilt and sin, and disregard 
for personal individuality and autonomy. 

Refuse to Certain Kinds of Treatment: The beliefs system of the patient can affect clinical 
decisions when particular interpretation interfere with healthcare. Some religious 
assumptions can originate ideas that conflict with treatment, induce spiritual stigmas that 
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create tension, and interfere with the adhesion to the diagnosis and to the treatment [18]. 
Religious views may influence a person’s acceptance of various management approaches 
and her or his treatment goals. Koenig [11] lists four misconceptions about pain 
management that might be held by patients with strong religious views: 1) reluctance or 
refusal to take pain medication (or to take sufficient medication) because of addiction fears; 
2) belief that pain should be dealt with only in spiritual terms, and taking medication for 
pain relief would be relying on something other than God; 3) belief that pain should not be 
relieved because pain may result in spiritual growth; 4) persistent pain may be regarded as a 
sign that the patient’s faith is not strong enough. 

6. Attitudes from health care professionals and services 

To support the utilization of the spiritual resources by the patient, the Joint Commission on 
Accreditation of Healthcare Organizations suggests that each institution must [19]: 
understand and protect the cultural, psychosocial and spiritual values of each patient; 
prepare professionals to understand and respect beliefs and values of the patients; inform 
patients about their rights and how to regarding them; and lend aid that consider and 
respects the beliefs and values of the patient 

Health Care Services must invest on some actions, in order to minimize conflicts between 
religious interests of patients and medical treatment. Some examples are given by the Multi-
Faith Group for Healthcare Chaplancy [20]: training and development; appointments to 
chaplaincy posts; data protection; volunteers; worship and sacred spaces; and bereavement 
services. 

Delgado [6] organized the lay spiritual interventions from health professionals in some 
categories, as: (a) Assessment: ask about faith, practices and symbols; (b) Communication: 
empathic and respectful listening, transmitting these findings to proper professionals; (c) 
Supporting emotionally: watch patients at spiritual suffering risk; empathic presence; be 
trustful; and (d) Supporting physically: create conditions to attend spiritual needs, as time, 
place, resources, privacy. 

Obstacles to implementing spiritual care must not be underestimated, and include [21]: 
education (lack of training); economics (lack of staff or resources); environment (lack of 
space or privacy); personal (sensitivity or own belief systems). To achieve the benefits and 
overcome difficulties, the below discussions lists some suggestions for health care 
professionals and services. More systematically, we discuss a list of actions to promote the 
positive impact of spirituality and religiosity on the health treatment process, which would 
be followed by health care professionals and services (compiled from information from Saad 
[22] and Lucchetti [23]) 

Staff Training On Respect And Tolerance: Deriving from the writings of Freud in Totem and 
Taboo and The Future of an Illusion, clinicians have held religion to be a negative force in 
patients’ lives, leading to guilt, dependency, obsessive behavior and illusory beliefs [9]. But 
health professionals are called both to cure and to care. Care involves recognition of the 
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fragility and vulnerability of every human being as one who deserves our total commitment. 
Important values for this field are compassion, creativity, equanimity, honesty, hope, joy, 
patience and perseverance 

It is important to know the basic precepts of the most prevalent religions in the hospital, 
especially about objections to suspension of treatments, to organs donation, to the necropsy 
and body cremation. Good clinical care includes sensitivity and curiosity about the cultural 
and religious values and beliefs of our patients. While substantial progress has been made in 
incorporating spirituality into the curriculum in a growing number of medical schools, the 
quality and depth of that instruction is quite varied [16]. 

The goal of staff training must be to develop an ability to understand better how one’s 
patient engages illness and interprets therapeutic interventions, without prejudice and with 
an appreciation for the particular cultural and religious perspective brought to the clinical 
encounter by the patient. Even physicians who are not themselves religious can 
acknowledge and be sensitive to the spiritual dimensions of their work. 

An example on how simple may be the training of healthcare professionals is this model 
adopted by our institution. A list of positive attitudes include: Empathy (being present, 
realist and honest); Respect to beliefs of the patient; Consider spirituality as component of 
the well-being; Remember the relation between illness and spiritual suffering; Inform the 
ways for spiritual support of the hospital. A list of negative attitudes: “To prescribe” 
religious activities for health improvement; To impose your religious beliefs to patient; To 
initiate prayers without know appreciation of the patient; To perform task proper of a priest; 
To give deep religious counseling. 

Routine Religious Screening: It is crucial to examine the religious cultural background of the 
patient to understand the personality-particularly in respect to his or her value orientation. 
Always know the religious affiliation of the patient and try to determine the degree of 
observance regarding this religion. Inquiry about sources of hope, actual beliefs, personal 
practices, integration in a religious community, rituals, and importance in health care 
decisions. To ascertain a patient’s spiritual beliefs, physicians may ask a set of questions that 
can be integrated into the patient’s history. It may be done by asking a simple open-ended 
question, “What is your faith or belief? Do you consider yourself spiritual or religious? What 
role does spirituality or religion play in your life? What things do you believe in that give 
meaning to your life”? [24]. 

Treatment planning can usefully involve active attention to patient cues about their faith’s 
importance, consideration of questions in the context of the patient’s spiritual background, 
processing of questions to look for deeper spiritual questions or issues, and asking clarifying 
questions to assure accurate identification of spiritual development. It is important that the 
clinician have accurate information about the family’s worldview to avoid prescriptions that 
might be offensive or undermine key precepts of the family’s faith [25]. One way to begin is 
to ask the patient about what she or he finds meaningful or important in life and whether 
her or his spiritual views have relevance for these issues. It may be helpful to ensure that the 
patient has access to spiritual counselors as well as to a pastoral care team. It may also be 
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beneficial to discuss with the patient and family how their spiritual practices can be 
incorporated into the care provided by the medical team. 

Support Patient Religious Needs: Dein [9] called “The Religiosity Gap” the fact that clinicians 
are far less religious than the patients who consult them. Patients commonly use religious 
strategies to help them cope with their psychiatric symptoms. Clinicians must inquire about 
their patients religious lives in an attempt to facilitate self directed healing. Indeed, some 
studies indicate that patients are keen for their physicians to inquire about religion. 

Trust and good communication are essential components of the doctor-patient relationship. 
Patients may find it difficult to trust you and talk openly and honestly with you if they feel 
you are judging them on the basis of their religion, culture, values, political beliefs or other 
non-medical factors [26]. By encouraging the family’s continuance of healthy religious 
rituals such as prayer, communion, and anointing, the therapist can enhance family coping 
responses and possibly increase the efficacy of treatment [25]. Religion and spirituality are 
not confined to church attendance or affiliation, reading sacred writings, or celebrating Holy 
Days, or even to praying. There are also non-biblical inspirational literature, religious music, 
radio and television programming, books on tape and motivational recordings, religious 
parenting books, and religious books, tapes, and videos. 

When the patient brings religious issues up, the physician should always acknowledge the 
spiritual concerns raised by the patient, respond to the patient, listen respectfully, and refer 
to pastoral or spiritual care when appropriate. Addressing patients’ spirituality is warranted 
because it is associated with clinical outcomes and patient coping, because patients want it, 
and because it can affect their decision making. The spiritual concerns of patients affect 
them as whole persons and in their overall sense of well-being [4]. 

Spiritual approaches to pain management can take many forms, from prayer, to 
participation in religious services and rituals, to therapeutic touch, spiritual healing, 
mindfulness meditation, Reiki, and other strategies. Some of these strategies are explicitly 
religious, whereas others take a more secular spiritual approach. In some cases the strategy 
will have roots in religious tradition but will have been modified to make it more amenable 
to a diverse group of people. For example, mindfulness meditation has roots in Buddhism 
but is typically used in Western culture separately from its traditions within Buddhism. 

Assisting the patient to engage in religious-spiritual activities involves [6]: referring to clergy; 
informing patient about resources; providing religious material; allowing for prayer, 
meditation and other practices; and helping the patient to attend religious services and related 
activities. Barriers to fulfill spiritual needs will always be in one of these groups [6]: personal, 
situational or knowledge related. Also there is the inability to differentiate psychological needs 
from spiritual needs. Many other spiritual activities may be proposed [5]: 

• Belonging to a faith tradition, participating in associated community-based activities 
• Ritual and symbolic practices and other forms of worship 
• Pilgrimage and retreats 
• Meditation and prayer 



 
Spiritual-Religious Coping – Health Services Empowering Patients’ Resources 139 

• Reading scripture 
• Sacred music (listening to, singing and playing) including songs, hymns, psalms and 

chants 
• Acts of compassion (including work, especially teamwork) 
• Deep reflection (contemplation) 
• Group or team sports, recreational or other activity involving a special quality of 

fellowship. 

Guard Your Own Beliefs Discretely: All doctors have personal beliefs which affect their day-to-
day practice. Some doctors’ personal beliefs may give rise to concerns about carrying out or 
recommending particular procedures for patients [26]. The spiritual views of physicians and 
nurses may affect their beliefs about the pain management of their patients. For this reason, 
it may be useful for nurses to reflect on their own spiritual beliefs and values and what they 
mean to the nurse-patient relationship and to the nurse’s beliefs about pain management. 
Some harm is possible if discussion about spirituality causes health professionals to defend 
or assert a particular religious perspective. The patient’s spiritual views, whether secular, 
sacred, or religious, must be respected rather than challenged. 

Health professionals should not normally discuss personal beliefs with patients unless those 
beliefs are directly relevant to the patient’s care. They must not impose their beliefs on 
patients, or cause distress by the inappropriate or insensitive expression of religious, 
political or other beliefs or views. Equally, you must not put pressure on patients to discuss 
or justify their beliefs (or the absence of them) [26]. 

A helpful principle is to inform but not to recommend. For example, it is legitimate for a 
physician to inform patients of the potential health benefits of moderate consumption of 
alcohol, but it is ethically questionable to recommend moderate consumption to a patient 
who abstains from alcoholic beverages for religious reasons. Respect for autonomy requires 
that physicians leave it to such patients and their spiritual guides to determine whether a 
religious practice is worth an elevated health risk [14]. 

When the health professional has strong reservations about the religious or spiritual 
tradition to which the patient adheres and feels that such a referral would constitute a tacit 
endorsement of that religious or spiritual tradition, this fact should be disclosed to the 
patient. A patient’s spirituality should be explored with an open-mindedness and neutrality 
that allows for tolerance of difference and avoids prejudice against (or for) particular 
spiritual or religious beliefs or practices. 

Support from Religious Leaders: Spiritual care for a patient may be [7]: 

• General spiritual care—bringing presence, compassion, understanding, and listening to 
each encounter. This can be provided by anyone at any time. It can traverse all cultural 
barriers by meeting a universal spiritual need without specific discussion about beliefs 
or God. 

• Specific or specialized spiritual care—addressing the individual needs of the patient. 
Simple issues may be addressed by physicians. More complex issues will likely require 
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the expertise of well-trained spiritual care counselors such as chaplains trained in 
Clinical Pastoral Education. 

It is important to assess and consider the value of consultation with or referral to clergy. Yet 
a well-timed religious or spiritual consultation with clergy is often necessary for effective 
and efficient treatment [25]. A chaplain may be seen as the legitimate person to whom 
spiritual issues may be addressed and can provide a model of ‘holistic care’. But chaplains 
require a basic knowledge of health issues to ensure that they can pick up major mental 
illness and refer people for appropriate help. 

Although all clinical settings do not have chaplains, most hospitals have chaplains on staff 
or available within the community. Chaplains who have completed clinical pastoral 
education training have a breadth of background to provide collegial and informed 
assistance in dealing with clinically relevant religious issues with most patients. Although 
chaplains are frequently consulted when approaching end-of-life issues with patients and 
their families, their potential for service is much broader [16]. 

For some traditions, it is vital that prayer and counsel come from fellow members of (or 
even authorities) in that tradition; for other traditions, this is unnecessary. These issues can 
often be avoided by referrals to appropriate persons within the patient’s religious or 
spiritual tradition. Religious congregations are considered an important mechanism in 
molding people in terms of their mental health. Individuals’ mental health is often 
supported through engagement with members and leaders of religious congregations. A 
spiritual community may provide a variety of support, including [5]: 

• Protecting people from social isolation 
• Providing and strengthening family and social networks 
• providing individuals with a sense of belonging and self-esteem, and 
• Offering spiritual support in times of adversity. 

Physicians who anticipate conflicts between their own commitments and the requests of 
their patients (or their patients' families) should discuss with a chaplain or minister of the 
patient's religion the nature of the conflict, and should discuss with the patient or family 
about transference of care to a physician who will not experience such conflict. 

Is This Treatment Really Necessary? Health professionals must honestly reflect to make 
distinction between ordinary versus extraordinary, proportionate versus disproportionate, 
and obligatory versus non-obligatory health care. Economic, social, psychological, and 
moral costs associated with treatment, or by the unlikelihood of achieving health [27]. Some 
little concessions may satisfy the patient and tranquilize the need to accomplish religious 
obligations. Many simple issues are common to practitioners of several religions, as the 
preference of the patient to be attended by a professional of the same sex. Also, patient may 
want to consult a religious leader of his-her denomination before to accept a procedure; this 
should be respected whenever possible. 

For some patients, acknowledging their beliefs or religious practices may be an important 
aspect of a holistic approach to their care. Discussing personal beliefs may, when 
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approached sensitively, help to work in partnership with patients to address their particular 
treatment needs. The staff must respect patients’ right to hold religious or other beliefs and 
should take those beliefs into account where they may be relevant to treatment options [26]. 
It is important to assess whether the treatment plan is consistent with the family’s religious 
beliefs. Clinicians have contact with families at life’s critical transition points. By accurately 
identifying the family’s beliefs, clinicians can work with families to accommodate the 
treatment for the best interest of everyone involved on it.  

Should health professionals recommend that patients participate or cease participation in 
religion or spirituality for their well-being? Here, respect for the religious or spiritual 
adherence of the patient (or for his or her lack thereof) may conflict with what the 
professionals believes is in the therapeutic interest of the patient or with the religious or 
spiritual adherence (or lack thereof) of the professionals. The question is the degree of 
confidence with which a professional can determine that a religious belief, commitment, 
practice, or symbol is correlated with (or the cause of) a positive or negative condition that 
psychotherapy can affect [14]. 

Open discussion with the patient and her or his family about spiritual views and how they 
can be incorporated into the management plan will likely be beneficial for both the patient 
and the team. A person-centered approach is key to ensuring that the patient’s spirituality is 
understood from her or his perspective. For some patients, the best health treatment will be 
that which is consistent with their spiritual or religious views. 

 
Figure 1. A scheme on how balancing the elements of attention to the special needs of patients to 
empower resources on spiritual-religious coping 
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Figure 1 illustrates how to solve the problem of meeting the special needs of patients by 
healthcare professionals and services. The elements that are at stake are the institutions 
(health care and rehabilitation), the people associated with the process (physicians, nurses, 
other professionals) and individual values of patient (religious and spiritual). The forces that 
bind these elements are the scientific research on the subject, the good practices adopted by 
institutions and government policies that support these achievements. 

7. Conclusion 

This chapter is intended to present evidences and discuss proposals on how health care 
services can empower spiritual-religious resources of patients in order to they can be used 
as an efficient coping strategy. It is known that a relation between better health and religion 
or spirituality is found in studies covering several physical and mental conditions. Spiritual-
religious coping is the use of religious beliefs, attitudes or practices to reduce the emotional 
distress caused by stressful events of life, such as loss or change, which gives suffering 
meaning and makes it more bearable. Spiritual distress is a state of suffering due to spiritual 
causes. Generally it may be associated with unfulfilled spiritual needs. The consequent 
defensive behaviors patient can develop under spiritual distress may affect clinical 
treatment and quality of life. Health care services must invest on some actions, in order to 
minimize conflicts between religious interests of patients and medical treatment. We 
discussed a list of actions to promote the positive impact of spirituality and religiosity on the 
health treatment process, which would be followed by health care professionals and 
services. The elements that are at stake are the institutions (health care and rehabilitation), 
the people associated with the process (physicians, nurses, other professionals) and 
individual values of patient (religious and spiritual). 
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1. Introduction 

Human communities around the world have developed health care practices based on their 
interaction with the components of their natural environment. Thousands of years of 
observation and experimentation have helped in developing different empirical medical 
systems that include the knowledge of plants [1-3]. Such knowledge is the subject of 
ethnobotany, which attempts to understand the perceptions, healing strategies, and natural 
resources used to fight diseases or maintain health in traditional medical systems. 

Medical ethnobotany constitutes an important alternative among many other known 
therapies that are practiced worldwide. There is growing recognition that people in different 
parts of the world still use plant-based remedies as primary or complementary medicine 
(see, for example, [4-10]). Particularly in Latin America, Africa, and Asia, traditional 
medicine is part of the prevailing health care system [11]. Using plants for medicinal 
purposes is part of the body of traditional knowledge that is becoming increasingly more 
relevant to discussions on conservation biology, public health policies, and sustainable 
management of natural resources, biological prospection, and patents [12,13].  

The present study explores the aspect of the empirical medicinal use of natural resources, 
including the cultural dimensions that influence the extraction of natural products. A 
quantitative analysis was performed based on the variables used in the study conducted 
with the ranchers who live in remnants of the Atlantic Forest in the State of Rio de Janeiro 
(Southeast, Brazil) [14, 15]. This area includes the so-called Rio das Pedras Reserve, which is 
situated on the Atlantic side of the Serra do Mar, in the Mangaratiba municipality. This 
study addressed the following questions. 1) Do people residing in preserved areas know 
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about and/or use medicinal plants? Because these people reside in an environmental 
preservation area, it is expected that they use plant species therapeutically. 2) How will the 
triangulation of quantitative techniques be able to better assess the relative importance of 
plants in a culture? Considering that the wealth of knowledge/use of medicinal plants by a 
group of people is a complex system, it is believed that the data derived from different 
quantitative techniques may emphasize a plant’s importance in relation to its versatility, 
quantify the percentage of informants claiming the use of a certain plant for the same major 
medicinal purpose, and indicate how homogenous the ethnobotanical information is among 
the informants.  

2. Materials and methods 

2.1. Study area 

The Rio das Pedras Reserve is located in the western region of the State of Rio de Janeiro, in 
the Mangaratiba municipality on the Atlantic slope of the Serra do Mar, next to the Sepetiba 
Bay, between the coordinates 22º59' S and 44º05' W. The reserve has an area of 1,360 hectares 
(13 km2). The access route to the Reserve is km 55 of the BR-101 highway (Rio/Santos), with 
a distance of 110 km from the city of Rio de Janeiro (Figure 1). 

The area has an annual average temperature of 22ºC, an absolute maximum temperature of 
38ºC, and a minimum of 12ºC. The highest rainfall index occurs in the months from 
December to February. The Grande River Basin is the main drainage basin; the Grande River 
is located in a valley with steep slopes (greater than 37º), and the elevations vary from 20 to 
1,050 meters [16]. 

The current Reserve area corresponds to the former Goiabal Farm, an enterprise that 
focused on the cultivation and sale of bananas. The banana shipments were transported by 
boats bound for Rio de Janeiro. According to the report from the historian Alda Marília 
Cerqueira de Pinto (personal communication. 2000), after the death of Mr. Otacílio 
Cerqueira, the owner of the farm, his widow attempted to continue the operation; however, 
much of the banana production was diverted by the sharecroppers who sold their harvest 
directly. Therefore, to pay the debts acquired due to the maintenance of the farm and the 
lack of product requested by the banana buyers from Rio de Janeiro, the farm was sold to 
the French Club Méditerranée (Club Med) in 1986 for the construction of the Village Rio das 
Pedras at Praia Grande. Since then, the sharecroppers who planted the bananas and 
provided half of their production to the owner of the farm as payment for their occupation 
and use of the land became ranchers and have been paid indemnity to vacate the area. 

As the property of Club Méditerranée, the Rio das Pedras Reserve was created in 1992 with 
the intention of preserving the Atlantic Forest from hunters and palm tree harvesters, in 
addition to providing ecological tours for its guests through the implementation of 
ecotourism in its trails [16]. Although Méditerranée Club intended to transform the area into 
a private natural history reserve, it was not officially included in this type of conservation 
unit. Many of the ranchers, who were sharecroppers before the implementation of the 
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Reserve, were compensated and left the region. However, there are still nine families that 
reside in the Reserve, mostly since birth (91%, with 11 men and 12 women in total), and they 
continue planting bananas as a form of subsistence. 

 
Figure 1. Location of the Rio das Pedras Reserve, Mangaratiba, RJ. Modified from a previous 
publication [17]. 

The ranchers from the Reserve are concentrated into two distinct areas: one where six 
families reside, with houses structurally made of bricks, and the other represented by three 
families who live in wattle and daub houses. There is no sewage system or electricity, and 
food is cooked using a wood stove. Water from the waterfall is transported to the houses 
through PVC pipes, but bathing occurs at the source of this water. The garbage produced is 
at times incinerated near the homes, as there is no specific location for this practice. Basic 
provisions, such as salt and sugar, are acquired in the supermarkets of Mangaratiba. 

The banana cultivation is performed by the adults who receive R $3.00 to R $4.00 per box, 
comprising two to three bunches of bananas, and two of the individuals work in the 
Reserve, one as a guide and the other as a gardener.  

2.2. Collection of data and botanical material 

Field expeditions were conducted over one year and five months between November 1999 
and August 2001 in the Rio das Pedras Reserve. During this period, the fieldwork was 
accomplished by visiting all of the resident ranchers in the area of the Rio das Pedras 
Reserve and included participant observation, the application of the free-listing technique, 
interviews, and guided tours. At the beginning of the study, the members of the community 
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were informed about the purpose of the work proposed and were invited to participate in 
the study.  

The free-listing technique helped with the initial approach of the research subject in which 
each collaborator was invited to list the medicinal plants for which they had knowledge/use. 
After this first survey, the key collaborators were intentionally selected because they were 
the “experts” in the use of plants with therapeutic purposes; these key collaborators had 
cited the largest number of plants during the free listing. A sample group composed of six 
collaborators, with an age range from 37 to 60 years of age, including two males and four 
females, was then selected.  

Individual interviews were conducted to obtain greater detail about each of the plants 
mentioned in the free listing and with the possibility of other plants being included. Therefore, 
new meetings were arranged with the key collaborators for structured interviews using direct 
and closed questions and semi-structured interviews using open questions [18]. These events 
were focused on obtaining relevant information about the medicinal use of the plants. 

At the end of each interview, the medicinal specimens were collected with the aid of the 
collaborators through a guided tour to the places where the specified plants grow. At this 
point, new plants could also be incorporated into the list of plants already mentioned during 
the interviews.  

The collected botanical material was identified, herborized in accordance with the usual 
botanical techniques, and were deposited in the ICBA herbarium of the Santa Úrsula 
University (Universidade Santa Úrsula – RUSU), with duplicates in the Herbarium of the 
Botany Department of the National Museum (R), both located in the city of Rio de Janeiro 
(Brazil). 

2.3. Data analysis 

The quantitative techniques that were applied examined the importance of each use of plant 
species according to two principal categories: the total number of uses for each category and 
taxa and the informant consensus. For the total number of uses, the total number of species 
and the uses for each family cited by the ranchers were summed, according to a previous 
report [19]. The techniques included in the consensus among the informants are specified 
below. 

The Relative Importance (RI) emphasizes a plant’s importance in relation to its versatility. It 
was calculated based on the number of properties attributed to a species and the number of 
organ systems on which this species acts, as follows [20]: RI = NCS + NP, where 2 is the 
maximum value obtained by a species for RI (Relative Importance); NCS = the relative 
number of corporal systems, calculated by dividing the number of corporal systems treated 
by a given species [NCSS] by the total number of corporal systems treated by the most 
versatile species [NCSV]; and NP = the relative number of properties, calculated by dividing 
the number of properties attributed to a given species [NPS] by the number of properties 
attributed to the most versatile species [NPSV]. 
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The therapeutic indications cited during the interviews were grouped by body systems 
according to the disease categories proposed by the International Classification of Diseases 
[21]. By means of the consensus of the informants, the importance of a species for a 
determined purpose and the categories that present greater importance to the ranchers 
could be obtained by the calculation of the Fidelity level (FL) and from the Informant 
Consensus Factor (FIC), respectively [19]. 

The Fidelity Level (FL) is calculated by the ratio of the number of informants that claim a 
use of a plant species to treat a particular disease (Np) by the number of informants that use 
the plant as a medicine to treat any given disease (N), as expressed by the formula: FL(%) = 
Np/Nx100 [22]. 

The Informant Consensus Factor (ICF) is calculated as follows: ICF = nur - nt/nur - 1, where 1 
is the maximum value of the ICF when there is a complete consensus between the 
informants; nur = the number of use-reports in each category; and nt = the number of taxa 
used [2]. 

3. Results and discussion 

3.1. Plant resources known/used as therapy by ranchers residing in the 
conservation unit area  

The pharmacopeia of the ranchers is composed of a list of 36 species of plants (Table 1). 
These species belong to 25 families of which five (Asteraceae, Lamiaceae, Araceae, 
Moraceae, and Rutaceae) comprise 46% of the total list (Figure 2). The Asteraceae, 
Lamiaceae, and Rutaceae families are among those with the greatest pharmacopeia 
representation in various regions of the world and include species with ample occurrence 
[20, 23, 24]. They also constitute important families from a cultural point of view and in 
relation to the chemical efficiency of their species; these are factors that, when combined, 
influence and determine the selection of species for medicinal purposes by the local 
populations [25].  

A poorly differentiated overview can be observed when considering the sum of the 
medicinal uses for each family. A more significant ranking of families was obtained and 
included the following: Asteraceae, Lamiaceae, Caricaceae, Araceae, and Crassulaceae 
(Figure 2). From this perspective, the analysis shows that, although Caricaceae and 
Crassulaceae present only one cited species, these species are used for more than one 
medicinal purpose. These families can thus be considered more versatile with regard to the 
range of therapeutic applications, according to the indications from the ranchers.  

Evaluating the medicinal flora in terms of the number of citations per species, the ranchers 
use a large number of species with only one citation (17 spp.) (Figure 3). Therefore, this fact 
can be an indicator that there are species with exclusive uses for certain therapeutic 
purposes, species that are not well known in the community, or even species that face the 
process of deletion from or insertion into the local pharmacopeia. 
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Taxon [Family] Medicinal use Np N FL 

Achyrocline satureioides (Lam.) DC. [Asteraceae] for toothache 
during eruption 

1 1 100 

Alpinia zerumbet (Pers.) Burtt & Smith [Zingiberaceae] as a sedative 1 3 33 
for high blood pressure 2 3 67 

Baccharis trimera (Less.) DC. [Asteraceae] for stomach ache 2 2 100 
for flu 2 2 100 

Bidens pilosa L. [Asteraceae] for hepatitis 2 2 100 
Carica papaya L. [Caricaceae] for bronchitis 1 2 50 
 for flu 1 2 50 
 for constipation 2 2 100 
 for warts 2 2 100 
Cecropia hololeuca Miq. [Moraceae] for bronchitis 1 1 100 
Chamaesyce prostrata (Aiton) Small [Euphorbiaceae] for kidney stones 2 2 100 
Chenopodium ambrosioides L. [Chenopodiaceae] for a wound 1 5 20 
Citrus aurantium L. [Rutaceae] for flu 1 1 100 
Citrus medica var. limonum L. [Rutaceae] for cough 1 1 100 
Coffea arabica L. [Rubiaceae] for headache 1 1 100 
Colocasia esculenta (L.) Schott [Araceae] for anemia  2 2 100 
Costus spiralis (Jacq.) Roscoe var. spiralis [Costaceae] for kidney stones 2 2 100 
Cymbopogon citratus (DC.) Stapf [Poaceae] as a sedative  2 3 67 
 for high blood pressure 1 3 33 
 for flu 1 3 33 
Desmodium triflorum (L.) DC [Leguminosae] for internal inflammation 2 2 100 
 for external inflammation 1 2 50 
Elephantopus mollis Kunth. [Asteraceae] for contusion 1 1 100 
Eugenia uniflora L. [Myrtaceae] for flu 4 4 100 
Euterpe edulis Mart. [Arecaceae] for stomach ache 1 1 100 
Foeniculum vulgare L. [Apiaceae] for diarrhea 2 2 100 
Gossypium hirsutum L. [Malvaceae] for internal inflammation 1 1 100 
Jacaranda jasminoides (Thunb.) Sandwith [Bignoniaceae] for itchiness 1 1 100 
Kalanchoe brasiliensis Cambess. [Crassulaceae] for bronchitis 1 3 33 

for flu 2 3 67 
for a wound 2 3 67 

Matricaria chamomilla L. [Asteraceae] as a sedative 1 1 100 
Melissa officinalis L. [Lamiaceae] as a sedative 1 1 100 

for high blood pressure 1 1 100 
Mentha x piperita L. [Lamiaceae] for flu 1 1 100 

as a dewormer 1 1 100 
Mentha x villosa Huds. [Lamiaceae] for bronchitis 1 2 50 

for flu 2 2 100 
as a dewormer 2 2 100 

Musa paradisiaca L. [Musaceae] for wound healing 3 3 100 
Piper mollicomum Kunth. [Piperaceae] for back pain 2 2 100 
Pistia stratiotes (L.) Schott [Araceae] as eye drops 2 2 100 
Plectranthus barbatus Andr. [Lamiaceae] for the liver 2 2 100 
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Taxon [Family] Medicinal use Np N FL 

Schinus terebinthifolius Raddi [Anacardiaceae] as an antiseptic 1 1 100 
Sechium edule (Jacq.) Sw. [Cucurbitaceae] for high blood pressure 2 2 100 
Solanum capsicoides All. [Solanaceae] for skin boils 1 1 100 
Sorocea guilleminiana Gaudich. [Moraceae] for ulcers (gastritis) 1 1 100 
Stachytarpheta cayennensis (Rich.) Vahl [Verbenaceae] for stomach ache 1 1 100 

for toothache 1 1 100 
Vernonia scorpioides (Lam.) Pers. [Asteraceae] for bronchitis 1 1 100 

for flu 1 1 100 
TOTAL: 25 families/36 taxa/28 therapeutic indications 

Table 1. Relationship of the taxa and their respective fidelity level values for medicinal use according to 
the pharmacopeia of the ranchers of the Rio das Pedras Reserve, in the Mangaratiba municipality, Rio 
de Janeiro state, Brazil. Legend: Np = the number of informants that suggested the use of a species for 
the same purpose; N = the total number of informants that mentioned a plant for any use; FL = the 
fidelity level. 

 
Figure 2. Distribution of the number of species and their respective therapeutic uses for each botanical 
family of the pharmacopeia of the Rio das Pedras Reserve ranchers, Mangaratiba municipality, Rio de 
Janeiro state, Brazil. 
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Figure 3. Number of citations per species of the pharmacopeia of the Rio das Pedras Reserve ranchers, 
Mangaratiba municipality, Rio de Janeiro state, Brazil. 

In general, the species used by the ranchers are widely used even in other regions of Brazil, 
as indicated by such studies as those conducted in the Amazon Basin [26], Roraima State 
[27] the Maranhão Lowlands [28], Acre State [29], São Paulo State [30-32], Bahia State [33], 
and Rio de Janeiro State [10, 34]. These data reveal that, although the ranchers 
geographically inhabit the Atlantic Forest biome, their knowledge/use of species for 
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medicinal purposes was formed based on the species cultivated in their backyards (around 
their houses). Furthermore, these plants, which primarily occur in anthropogenic zones, are 
characterized by species with ample occurrence and distribution in Brazil and have also 
reached different parts of the world in the most differentiated biogeographic regions of the 
Americas, Africa, Europe, Asia, and Oceania. Among these, there are some species that are 
not native to the Brazilian flora yet have a wide distribution in the Brazilian territory, for 
example, the Mentha species, Citrus species, Arabian Coffea L., Colocasia esculenta (L.) Schott, 
Cymbopogon citratus (DC.) Stapf, and Matricaria chamomilla L. 

However, on the issue of the use of non-native species that have wide geographic distribution 
in detriment to the native species of Brazil, it is believed that this choice by the ranchers may 
be a consequence of the involuntary displacement and resettlement process that the families 
face when they leave the region as the result of the area becoming a conservation unit.  

Within this context, the use of species in nearby locations would be adequate due to the 
lower energy expended for the collection of material and also due to the monitoring of the 
land use in the region. According to a previous report [35], the decrease in traditional 
botanical knowledge is related to the distancing of human populations from areas of native 
vegetation, which, in a way, is similar to the reality experienced by the ranchers, given that 
they were no longer able to move freely around the preserved forest areas.  

Another factor to be considered is the proximity of the ranchers to the urban center of the 
city of Mangaratiba. In this sense, a previous report [36] affirms that it would not be the 
proximity to the native vegetation that would interfere with the knowledge and use of 
medicinal plants but the social factors, such as the proximity to urban centers, which would 
exert a negative influence on the knowledge and utilization. According to these authors, a 
proximity to urban centers permits a greater offering of western, academic medicine, which 
competes strongly with the use of plant resources and leads to the reduction of their use by 
traditional communities. 

3.2. Triangulation of quantitative techniques as a tool to determine the relative 
importance of the plants used in traditional therapy 

The medical system of the ranchers is composed of 28 therapeutic indications. The main 
therapeutic indications, i.e., those that constitute the greatest wealth of referred plants, are 
the use of plants for the flu and for bronchitis (Table 1). These medicinal applications are 
also among the main applications in certain previous studies [37-39]. 

The evaluation of the fidelity level (FL) showed that the species that obtained 100% 
agreement among the informants with regard to their use add up to 74%, which is 
equivalent to 39 reported uses for 30 species (Table 1). 

Four species showed great versatility with regards to their use, with RI > 1; these plants are 
indicated for as many as four organ systems: Carica papaya L., Cymbopogon citratus (DC.) 
Stapf, Kalanchoe brasiliensis Cambess., and Mentha x villosa Huds. (Table 2). The use of these 
species also occurs in other locations, as is shown, for example, by the study of popular 



 
Complementary Therapies for the Contemporary Healthcare 156 

medicine [40] in the municipality of Rio Claro, State of São Paulo in which the authors cited 
the use of the male papaya (Carica papaya L.) against cough, flu, and catarrh. 
 

Taxon NCSS NCS NPS NP RI 
Carica papaya 4 1 4 1 2 
Cymbopogon citratus 3 0.75 3 0.75 1.5 
Kalanchoe brasiliensis 3 0.75 3 0.75 1.5 
Mentha x villosa 3 0.75 3 0.75 1.5 
Alpinia zerumbet 2 0.5 2 0.5 1 
Baccharis trimera 2 0.5 2 0.5 1 
Chenopodium ambrosioides 2 0.5 2 0.5 1 
Esculenta Colocasia 2 0.5 2 0.5 1 
Desmodium triflorum 2 0.5 2 0.5 1 
Melissa officinalis 2 0.5 2 0.5 1 
Mentha x piperita 2 0.5 2 0.5 1 
Stachytarpheta cayennensis 2 0.5 2 0.5 1 
Vernonia scorpioides 2 0.5 2 0.5 1 
Achyrocline satureioides 1 0.25 1 0.25 0.5 
Pilosa Bidens 1 0.25 1 0.25 0.5 
Cecropia hololeuca 1 0.25 1 0.25 0.5 
Chamaesyce prostrata 1 0.25 1 0.25 0.5 
Citrus aurantium 1 0.25 1 0.25 0.5 
Citrus medicates to var. limonum 1 0.25 1 0.25 0.5 
Arabian Coffea 1 0.25 1 0.25 0.5 
Costus spiralis to var. spiralis 1 0.25 1 0.25 0.5 
Elephantopus mollis 1 0.25 1 0.25 0.5 
Uniflora Eugenia 1 0.25 1 0.25 0.5 
Euterpe edulis 1 0.25 1 0.25 0.5 
Foeniculum vulgare 1 0.25 1 0.25 0.5 
Gossypium hirsutum 1 0.25 1 0.25 0.5 
Jacaranda jasminoides 1 0.25 1 0.25 0.5 
Matricaria chamomilla 1 0.25 1 0.25 0.5 
Paradisiacal muse 1 0.25 1 0.25 0.5 
Piper mollicomum 1 0.25 1 0.25 0.5 
Pistia stratiotes 1 0.25 1 0.25 0.5 
Plectranthus barbatus 1 0.25 1 0.25 0.5 
Schinus terebinthifolius 1 0.25 1 0.25 0.5 
Sechium edule 1 0.25 1 0.25 0.5 
Solanum capsicoides 1 0.25 1 0.25 0.5 
Guilleminiana Sorocea 1 0.25 1 0.25 0.5 

Table 2. Values of the relative importance of each taxon used as medicine by the ranchers of the Rio das 
Pedras Reserve, Mangaratiba municipality, State of Rio de Janeiro, Brazil. Legend: NCSS= the number 
of corporal systems treated by a given species; NCS = the relative number of corporal systems; NPS = 
the number of properties attributed to a given species; NP = the relative number of properties; RI = the 
relative importance. 
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The organ systems that these plants act upon were observed by analyzing the contribution 
of plant species with regard to the functionality of the pharmacopeia of the ranchers. The 
medicinal species treat diseases grouped into eleven organ systems. Among these systems, 
six are the main systems with regard to the number of species cited: respiratory system 
disorders, infectious and parasitic diseases, digestive system disorders, skin and 
subcutaneous tissues diseases, nervous system disorders, and circulatory system disorders 
(Table 3). In a study conducted in the municipality of Barra do Piraí, Rio de Janeiro State, 
reference is made to plants used in rituals, for flu symptoms, and skin and healing problems 
as the most representative therapeutic indications in terms of the number of species [41]. In 
a study conducted in Santa Maria, Rio Grande Do Sul State, the flu, digestive problems, and 
anti-inflammatory uses are the most common indications [42]. In the semiarid region in 
Northeastern Brazil, a significant number of plants are also used to treat health problems, 
including circulatory, digestive, and respiratory disorders of organ systems [43-45]. Given 
that a larger number of species are used for the treatment of flu, bronchitis, skin diseases, 
and digestive system conditions, there is agreement between the present work and those by 
the above-mentioned authors.  

According to the Informant Consensus Factor (ICF) in terms of the medicinal potential of the 
species cited by the ranchers of the Rio das Pedras Reserve, the organ system with the most 
consensus was related to respiratory system disorders (Table 3). Therefore, the results of the 
ICF point to this medicinal category as the one that the informants are the most confident 
about. All of the other categories obtained the minimum values expected, as the number of 
species was equivalent to the uses. In a previous study [44] in which the same index was 
calculated, respiratory diseases are also among the main disease categories. 

 
 

Organ system nt nur ICF 
Respiratory system disorders 11 15 0.29 
Certain infectious and parasitic diseases 8 8 0 
Diseases of the blood and hematopoietic organs  1 1 0 
Nervous system disorders 5 5 0 
Sensory system disorders [eyes] 1 1 0 
Circulatory system disorders 4 4 0 
Digestive system disorders 7 7 0 
Skin and subcutaneous tissue diseases 7 7 0 
Osteomuscular and connective tissue diseases 1 1 0 
Genitourinary disorders 2 2 0 
Injuries, poisoning, and other consequences of external causes 3 3 0 

Table 3. Consensus for the therapeutic use of plant species among the ranchers of the Rio das Pedras 
Reserve, Mangaratiba municipality, Rio de Janeiro state, Brazil. Legend: nur = the sum of uses recorded 
by each informant for a category; nt = the number of species indicated in the category; ICF = the 
informant consensus factor. 
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4. Conclusion 

The ranchers have a knowledge of plant resources that point to a wealth of species that are 
mostly considered to be non-native to the biome in which they were found: the Atlantic 
Forest. These plants are generally collected in backyards, which can reinforce the 
importance of the environment upon the selection criteria of the species in a pharmacopeia. 
Moreover, when analyzing the list that compiles the pharmacopeia of the ranchers, another 
factor to be considered is the cultural influences that, throughout the history of this people, 
many have contributed to the adaptation of their pharmacopeia to the conditions in which 
they now live, after the creation of the conservation unit.  

Considering the triangulation of quantitative techniques, it is important to emphasize that 
these analyses do not substitute for the careful qualitative analysis conducted with the 
ranchers from the Rio das Pedras Reserve, but they helped to demonstrate that Carica papaya 
L. is a species with the most effective pharmacological potential because it reached the 
maximum value for relative importance. With regard to the fidelity level, a large part of the 
indicated uses for each species achieved the maximum expected value.  

The plants used by the ranchers that are included in the respiratory disease category, which 
is the category that obtained the greatest consensus with regard to use among the 
informants, are the species that deserves a proper pharmacological study. The following 
species fit into this category are: Baccharis trimera (Less.) DC., Carica papaya L., Cecropia 
hololeuca Miq., Citrus aurantium L., Citrus medica var. limonum L., Cymbopogon citratus (DC.) 
Stapft, Eugenia uniflora L., Kalanchoe brasiliensis Cambess., Mentha x piperita L., Mentha x 
villosa Huds., and Vernonia scorpioides (Lam.) Pers.. 

Finally, because of the value that such information held by the local populations about the 
plant kingdom represents for humanity, it is suggested that the application of quantitative 
indices will contribute to a deeper analysis and identification of new inferences in 
ethnobotany. This research highlights the importance of local perceptions and knowledge as 
potential information that can contribute to future applications and, therefore, as a new 
source of medicines from natural products. 
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1. Introduction 

There is growing interest in the use of nutraceutical products which includes probiotics, 
prebiotics and related metabolites with cholesterol-lowering properties to prevent 
cardiovascular diseases (CVDs) [1]. Probiotics are beneficial bacteria that influence the 
health of the host by improving their microbial balance. Modifications of intestinal flora 
have been shown to be beneficial on lipid metabolism in mice [2-6], rats [7-11], guinea pigs 
[12] and pigs [13]. In contrast, studies in humans [14,15] indicated that the role of fermented 
milk products as hypocholesterolaemic agents were inconsistent but more reliable effects 
were documented in the recent clinical studies [16-19]. The cholesterol-lowering effect of 
probiotics was found to be highly strain-specific as different strains exhibited different 
levels of cholesterol-lowering activity [20-22]. Therefore, it is important to identify probiotic 
strains that exhibit excellent cholesterol-lowering ability.  

Cholesterol-reducing mechanism(s) by probiotics remain to be elucidated. Deconjugation of 
bile salt by the bile salt hydrolase (BSH) enzyme and subsequent co-precipitation of 
cholesterol at acidic pH is one of the models frequently used to explain 
hypocholesterolaemic effects of probiotics [21,23]. Other studies have shown reduction of 
cholesterol through assimilation of cholesterol into bacterial cell membrane [24-28], 
adhesion of cholesterol onto bacterial cell surface [28] and through the binding of bile acids 
to bacterial exocellular polysaccharides [29]. A recent study showed the ability of probiotics 
to be able to produce protein(s) with cholesterol-lowering effect [30]. Probiotics are able to 
grow in prebiotics (indigestible carbohydrate) producing short chain fatty acids (SCFAs). 
Butyrate, a SCFA has the ability to inhibit liver cholesterol synthesis [31]. The role of 
probiotics as hypocholesterolaemic agents should be further explored.  
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2. Cardiovascular disease and treatments 

Hypercholesterolemia is the major cause of coronary diseases. Diseases related to 
hypercholesterolemia have been projected to be the number one leading cause of death in 
the world by 2020 [32]. In fact, Roth et al. [33] concluded that the global burden of CVDs 
requires immediate action based on analysis of health examination survey of eight countries. 
An ideal strategy to control this disease is to lower cholesterol through a combination of 
lifestyle and pharmacologic approaches.  

Cholesterol-lowering drugs that are available have different mechanisms of actions. Statins 
(3-hyroxy-3-methylglutaryl coenzyme A reductase inhibitors) are generally able to inhibit 
cholesterol synthesis in the liver and peripheral tissues. They have been extensively studied 
and found to possess better therapeutic effects than other lipid lowering drugs [34]. A recent 
meta-analysis that involved 14 studies with over 90000 patients for 5 years showed that 
statins reduced the risks of major cardiovascular events and overall mortality [35]. Yet, 
another meta-analysis of 11 studies showed no reduction in mortality with the use of statins 
[36]. A similar conclusion was observed in the recent Cochrane review [37]. However, Blaha 
et al. [38] emphasize that statins are critical in patients with increased cardiovascular risk as 
opposed to low-risk patients. This is probably due to the adverse effects related to the use of 
this class of drugs, which include myopathy [39] and cognitive impairment [40-42]. Other 
pharmacological agents that are used in the management of hypercholesterolemia are bile 
acid sequestrants, cholesterol absorption inhibitors, niacin, and fibrates. Nevertheless, these 
drugs have also been associated with many adverse effects that limit treatment compliance 
as well as quality of life.  

Non-pharmacological treatment serves as a supportive therapy to reduce cardiovascular 
risk in otherwise healthy people. The common recommendations are dietary modifications, 
exercise and weight control. Modification of diet will allow lower drug doses that will 
reduce the adverse effects of drugs. Clifton et al. [43] reported that although dietary 
intervention to lower cholesterol had been effective it was underutilized. The idea of 
preventing and lowering hypercholesterolemia using ‘functional foods’ has emerged 
recently. Functional foods are broadly defined as foods that provide additional 
physiological benefits to the consumer beyond basic nutrition [44]. Functional foods that are 
commercially available with health claims of reducing cholesterol levels include oat bran 
fibre, soy protein, fish oil fatty acids, plant sterols and stanols, probiotics and prebiotics [44].  

3. Definitions of probiotics 

Over the years, probiotics have been defined in several ways. The term probiotic was coined 
by Lily and Stillwell [45] to describe growth-promoting factors produced by 
microorganisms. Parker [46] subsequently defined it as organisms and substances, which 
contribute to intestinal microbial balance. However, Fuller [47] pointed out that this 
definition was too broad and redefined probiotic as a live microbial feed supplement, which 
beneficially affects the health of the host animal by improving its intestinal microbial 
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balance. Havenaar et al. [48] considered the definition given by Fuller [47] to be restricted to 
feed supplements, animals and the intestinal tract, and described probiotics as mono or 
mixed cultures of live microorganisms which, when applied to animal or human, 
beneficially affected the host by improving the properties of the indigenous microflora. This 
definition does not restrict probiotic activities to intestinal microflora only, but also includes 
microbial communities at other sites of the body; the probiotic may consist of more than one 
bacterial species and that it can be applied to both human and animal. Salminen et al. [49] 
defined probiotics as microbial cell preparations or components of microbial cells that have 
a beneficial effect on the health and well-being of the host. This definition implies that 
probiotics do not necessarily need to be viable, and are limited to human only. Finally, 
FAO/WHO [50] described probiotics as live microorganisms which when administered in 
adequate amount confer a health benefit on the host.  

4. Characteristics and health benefits of probiotics 

Evidence is emerging that the intestinal flora does not exist as an entity by itself, but is 
constantly interacting with the environment, the central nervous system, the endocrine and 
the immune system [51-54]. There is growing scientific evidence to support the concept that 
maintenance of gut microflora may prevent or treat intestinal disorders [55-57]. Therefore, 
attempts have been made to improve health status by modulating the indigenous intestinal 
microbiota through probiotics [58,59]. However, for probiotics to be effective the selection of 
strains must be based on criteria that are coherent with the claim the probiotic is used for. 
Rational selection and validation of promising microbial strains should be based on 
scientific evidence obtained from in vitro models followed by in vivo studies. The important 
criteria that have been put forward by FAO/WHO [60] in the selection of food probiotics 
include identification of strains using state-of-the-art techniques, ability to tolerate gastric 
juice and bile, maintain stability and most importantly prove to be safe and beneficial to the 
consumer. The most common microorganisms in probiotic preparations that possess health 
benefits are lactic acid bacteria (LAB), mainly lactobacilli and bifidobacteria. Probiotics have 
been reported to improve intestinal tract health, enhance the immune system, reduce 
symptoms of lactose intolerance, decrease the prevalence of allergy, treat colitis and lower 
serum cholesterol levels [61-63].  

5. Hypocholesterolaemic effects of probiotics 

There has been considerable interest in the beneficial effects of lactobacilli and bifidobacteria 
on lipid metabolism since the discovery that fermented milk containing a wild Lactobacillus 
strain has hypocholesterolaemic effect in humans [64]. This study is often quoted as the 
basis for much of the animal and human studies subsequently carried out. The 
hypocholesterolaemic effects of probiotic Lactobacillus and Bifidobacteria strains on mice, rat, 
and human are summarised in Table 1. Taranto et al. [2,3] observed that administration of L. 
reuteri to mice reduced the serum total cholesterol (TC) by 20% and increased the ratio of  
HDL-C  to  LDL-C by  17%. Mice fed L. plantarum PH04 significantly (P<0.05) reduced serum  
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 Probiotic strains       Effects     References 

Mice 
 

L. reuteri 
 
 
 
 
 
 
L. fermentum SM-7 

Serum TC lowered 
 
 
Serum TC lowered 
 
Serum LDL-C lowered 
 
Serum TC and LDL-C lowered 

Taranto et al. (1998, 
2003) 
 
Ngyuen et al. (2007) 
 
Jeun et al. (2010) 
 
Pan et al. (2011) 
 

Rats 
 

A mixture of probiotic 
microorganisms or L. 
acidophilus 
 
 
B. longum SPM1207 
 
 
 
B. longum 
SPM1207(sonication 
killed) 
 
L. plantarum Lp91 
 
 
L. plantarum 9-41-A 

Serum TC lowered 
 
 
 
 
Serum TC and LDL-C lowered
 
 
 
Serum TC and LDL-C lowered
 
 
 
Plasma TC and LDL-C lowered
  
Plasma HDL-C increased 
 
Serum TC and LDLC lowered 
 

Fukushima and 
Nakano (1995, 1996, 
1999) 
 
 
Usman and Hosono 
(2000) 
 
 
Lee et al. (2009) 
 
 
 
Shin et al. (2010) 
 
Kumar et al. (2011) 
 
Xie et al. (2011) 
 

Human 
 

Probiotic-fermented 
milk product 
 
 
 
 
L. acidophilus L1 
 
B. longum BL1 
 
L. acidophilus 
 
 

Serum Total Cholesterol 
Variable data from 1974-1997 
 
Variable data from  
1988-1998 
 
Serum TC lowered 
 
Serum TC lowered 
  
No changes in blood lipid 
parameters 
 

Taylor and Williams 
(1998) 
 
De Roos and Katan 
(2000) 
 
Anderson & 
Gilliland, 1999 
Xiao et al., 2003 
 
Lewis and 
Burmeister (2005) 
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 Probiotic strains       Effects     References 

L. fermentum 
 
 
L. acidophilus and B. 
lactis 
 
L. reuteri NCIMB 30242

No changes in blood lipid 
parameters 
 
Serum TC  
 
 
Serum HDL-C increased 
Serum TC and LDL-C 

Simons et al. (2006) 
 
 
Ataie-Jafari et al 
(2009) 
 
Jones et al. (2012) 

Table 1. Hypocholesterolaemic effects of probiotic Lactobacillus and Bifidobacteria strains in mice, rats 
and humans 

cholesterol by 7% as compared to the control group [4]. The L. plantarum PH04 strain was 
isolated from infant faeces and reported to be able to produce bile salt hydrolase enzyme in 
vitro. In another study, Jeun et al. [5] demonstrated that LDL-C was significantly (P < 0.05) 
lower (by 42%) in mice fed L. plantarum KCTC3928 and fecal bile acid excretion was 
accelerated (45%). They also found expressions of the LDL-receptor and 3-hydroxy-3-
methylglutaryl coenzyme A reductase were marginally affected by feeding L. plantarum 
KCTC3928 but interestingly the gene expression and protein levels of CYP7A1 were 
significantly upregulated [5]. The gene CYP7A1 encodes for cholesterol 7-α-hydroxylase, the 
rate-limiting enzyme in the bile acid biosynthetic pathway in liver and thus controls 
cholesterol and bile acid homeostasis [65]. The increase in cholesterol 7-α-hydroxylase may 
explain the increase in fecal bile excretion and low serum cholesterol level observed by Jeun 
et al [5] since bile acid formation is a major pathway of cholesterol excretion from the body. 
Recently, Pan et al. [6] isolated L. fermentum SM-7 from a fermented milk drink (koumiss) 
and it was found to exhibit acid and bile tolerance and exhibited antimicrobial activity 
against E. coli and S. aureus in vitro. In mice, L. fermentum SM-7 significantly reduced serum 
TC and LDL-C but did not increase HDL-C significantly [6].  The study also showed that 
there was no bacterial translocation in the liver, spleen, or kidney of the treated mice 
indicating safety of the Lactobacillus strain[6].  

In a series of experiments in rats, Fukushima and Nakano [7,8], and Fukushima et al. [9] 
showed that L. acidophilus or a mixture of probiotic microorganisms consistently reduced the 
serum TC. Usman and Hosono [10] also observed a significant reduction in TC and LDL-C 
in rats fed L. gasseri. In a more recent study, B. longum SPM1207 isolated from healthy adult 
Koreans reduced serum TC and LDL-C significantly (p <0.05), and slightly increased serum 
HDL-C in rats [11]. In another study, Shin et al. [10] demonstrated that B.  longum SPM1207, 
although killed by sonication, could significantly reduce serum TC and LDL-C, but with no 
significant improvement in HDL-C when fed to rats for 3 weeks [66].  Kumar et al. [67] 
revealed a 23% reduction in plasma TC, 38% reduction in LDL-C and 19% increase in HDL-
C of rats fed with L. plantarum Lp91, a bile salt hydrolase producing strain. The faecal 
excretion of cholic acid was also found to be significantly higher in the probiotic-fed rats [6].  
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The latest study also consistently showed significant reduction by about 25% and 33% of 
serum TC and LDL-C respectively in rats fed L. fermentum 9-41-A. This strain was also 
isolated from faeces of healthy adults and selected for its probiotic characteristics [6].   

In contrast to animal models, studies in humans conducted between 1974 to 1997 (reviewed 
by Taylor and Williams [14]) and from 1988 to 1998 ( reviewed by de Roos and Katan [15])  
indicate that the role of fermented milk products as hypocholesterolaemic agents was 
equivocal, as the clinical studies performed gave variable results and no firm conclusions 
could be drawn. The contradictory results observed were mainly related to the experimental 
designs especially the use of inadequate sample size and variations in the baseline levels of 
blood lipids [68]. Anderson and Gilliland [16] conducted a randomised, placebo-controlled, 
crossover 10-week study that involved 48 hypercholesterolaemic subjects. The subjects 
consumed milk fermented containing L. acidophilus L1 twice daily. The serum TC of subjects 
who consumed the fermented milk was significantly reduced when compared to those who 
consumed placebo. Xiao et al. [17] used a randomised, single-blind, parallel study for 4 
weeks amongst 32 subjects. Subjects who consumed yoghurt containing B. longum BL1 had 
significantly reduced serum TC and LDL-C as compared to those given placebo yoghurt. 
Lewis and Burmeister [69] however reported that freeze- dried L. acidophilus 
supplementation had no effect on elevated cholesterol subjects using a randomised, placebo-
controlled, crossover 6-week study. Simons et al. [70] in a double blind, placebo-controlled, 
parallel design trial also reported once again no beneficial effects on blood lipids after 
supplementation of L. fermentum for 10 weeks in volunteers with TC of about 4 mmol/L. 
Ataie-Jafari et al. [18] reported that L. acidophilus and B. lactis exhibited cholesterol-lowering 
effect on hypercholesterolemic subjects. They used a placebo controlled, randomised, 
crossover trial for 6 weeks, in healthy subjects with serum TC of 5.17–7.76 mmol/l. The most 
recent study was that conducted by Jones et al. [19] on 114 hypercholesterolaemic adults 
who consumed yoghurt formulated to contain microencapsulated  BSH-active L. reuteri 
NCIMB 30242 twice daily for 6 weeks. This double-blind, placebo-controlled, randomised, 
parallel, multi-centre study showed significant reductions in serum LDL-C (9%), TC (5%) 
and non–HDL-C (6%) over placebo but the serum concentrations of HDL-C remained 
unchanged.  

A meta-analysis based on six studies was conducted by Agerhol-Larsen et al. [72] on the 
hyocholesterolaemic effect of fermented dairy product on plasma cholesterol levels. The 
short term intervention study showed reductions in TC (-8.51 mg/dL) and LDL-C (-7.74 
mg/dL) in subjects who consumed the fermented dairy product when compared to the 
control [72]. Later, Guo et al. [71] conducted another meta-analysis of randomised controlled 
trials that evaluated the effects of probiotics consumption on blood lipids. Their study was 
based on 13 trials of 485 participants with high, borderline high and normal cholesterol 
levels. The results showed that subjects who received probiotics had significantly lower TC 
(-6.40 mg/dL) and LDL-C (-4.90 mg/dL) as compared to those taken placebo. Both the meta 
analyses resulted in a similar observation.  It seems that the hypocholesterolaemic effects of 
probiotics in human clinical trials in the recent years have been more consistent.  
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6. Proposed mechanisms of cholesterol reduction by lactic acid bacteria  
in vitro 

Although studies have shown that some lactic acid bacterial strains have a 
hypocholesterolaemic effect on the host, the mechanism(s) involved is not fully understood. 
Different hypotheses have been advanced to explain the hypocholesterolaemic effect of 
lactic acid bacteria in vitro. There was little or no information on the direct action of cultured 
milk products in reducing cholesterol until Gilliland et al. [24] and Walker and Gilliland [25] 
reported that cholesterol removal in vitro could be due to the active up-take or assimilation 
of cholesterol by the bacterial cell. From then on, the cholesterol assimilation model was 
frequently used to explain the in vivo hypocholesterolaemic effects.  

Based on their findings, Gilliland et al. [24] proposed that the uptake of cholesterol by 
Lactobacillus acidophilus strains occurred only when the cultures were grown in the presence 
of bile under anaerobic conditions. They also found that uptake of cholesterol increased 
with increasing concentrations of bile salts in the media, and the uptake appeared to level 
off at oxgall concentrations greater than 0.4%. Noh et al. [26] noted that cholesterol removed 
from the culture supernatant of L. acidophilus incubated in the presence of bile salt was 
accompanied by an increase in the amount of cholesterol in the cell pellet. Noh et al. [26] 
noticed that cells that were grown in the presence of cholesterol micelles and bile salts were 
more resistant to lysis by sonication, suggesting that assimilation of cholesterol into the 
cellular membrane, resulted in sturdier bacterial cells. This lends support to the idea that cell 
membrane alteration occurred in the presence of both bile salts and cholesterol. They also 
observed that assimilation occurred both at pH 6.0 and without pH control. Similar results 
have been reported for bifidobacteria [73] and lactococci [28]. Kimoto et al. [28] observed 
that both live and heat-killed Lactococcus lactis subsp. lactis biovar diacetylactis N7 were able 
to remove cholesterol from growth media. However, the amount of cholesterol removed by 
live cells was significantly higher than that removed by dead cells. They found that cell 
density and dry weight were higher when the cells were grown in the presence of 
cholesterol, and the rate of cholesterol removal was more rapid during their exponential 
growth phase. Since only living cells can possibly uptake cholesterol into their membranes, 
they concluded that the mechanisms of cholesterol removal by the live strain were due to 
cholesterol assimilation and binding, while removal of cholesterol by dead cells was only 
due to binding onto bacterial cell surface. They also observed a difference in the fatty acid 
distribution pattern for Lactococcus grown with or without cholesterol. Later Taranto et al. 
[74] reported modifications in the lipid profile of L. reuteri grown with cholesterol, while 
Liong and Shah [75] also observed alteration in the fatty acid profiles of lactobacilli grown in 
the presence of cholesterol in the growth medium.  Pigeon et al. [29] suggested that 
cholesterol removal by L. delbrueckii and Streptococcus thermophilus strains were due to 
binding of free bile acids to their cell membranes through exocellular polysaccharide (EPS). 
They found that the strains, which produced the most EPS, bound the greatest amount of 
bile acids, while the strains that produced the least amount of EPS only bound minimal 
amounts of bile acids and conjugated bile acids did not bind to the EPS. They hypothesized 
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that the strains reduced serum cholesterol levels by binding to enhance excretion of free bile 
acids via the faeces. Tol and Aslim [76] also demonstrated a correlation between cholesterol 
removal and EPS production of L. delbrueckii spp. 

However, Klaver and Van der Meer [23] proposed another mechanism of cholesterol 
reduction by lactic acid bacteria. They pointed out that the experimental set up to prove the 
cholesterol assimilation  as hypothesized by Gilliland et al. [24] and Walker and Gilliland 
[25] did not take into   account the effects  of bacterial  deconjugation of  bile salts. They 
suggested that the removal of cholesterol was due to the disruption of the cholesterol 
micelles caused by bile salt deconjugation and co-precipitation of cholesterol with free bile 
salts as the pH of the medium dropped because of acid production during growth of 
lactobacilli and bifidobacteria. This conclusion was based largely on their observation that 
no cholesterol was removed when the growth medium was maintained at pH 6.0, a pH at 
which free bile acids would remain in solution and prevent the precipitation of free bile 
salts. They associated these results to the decreased solubility of free bile acids under acidic 
conditions which in turn reduced the solubility of cholesterol (thus termed co-precipitation 
of cholesterol). Taranto et al. [77] and Ahn et al. [21] also stressed that removal of cholesterol 
was closely related to bile salt deconjugation at low pH. Brashears et al. [27] demonstrated 
that strains of L. acidophilus were able to deconjugate bile salts and remove cholesterol when 
grown at both pH 6.0 and without pH control. On the other hand, strains of L. casei grown at 
pH 6.0 removed very little cholesterol compared to the same strains grown at uncontrolled 
pH. However, examination of cellular membranes of L. casei grown under both conditions 
revealed no cholesterol deposits. Therefore, the authors concluded that removal of 
cholesterol by L.  casei was most likely due to co-precipitation of cholesterol with 
deconjugated bile salts at pH less than 6.0, while removal of cholesterol by L. acidophilus was 
due to assimilation of cholesterol into cellular membranes. Cholesterol reduction may be 
strain specific. 

In an attempt to determine the validity of the hypothesis of assimilation and/or precipitation 
of cholesterol by Lactobacillus and Bifidobacterium species, Grill et al. [78] cultured a strain of 
each species in a medium containing different bile salts. They found that the cholesterol 
removing ability of bifidobacteria varied according to the type of bile salts. In the presence 
of taurocholic acid, the removal of cholesterol was due to bacterial uptake and co-
precipitation, but in the presence of oxgall, only co-precipitation was observed. It seems that 
the composition of bile salt is another important factor in determining the amount of 
cholesterol removed through co-precipitation. Many studies, hypothesised that lactic acid 
bacterial strains are able to remove cholesterol through  a combination of two or more 
mechanisms which includes, assimilation of cholesterol during growth, binding of 
cholesterol to cellular membrane and deconjugation of bile salts [27,75,79-86 ].   

More recently, another mechanism was hypothesized by Kim et al. [30] who found the cell-
free supernatant of L. acidophilus ATCC 43121 to contain proteins that were able to 
significantly reduce cholesterol levels even after heat-treated or controlled at pH 6.0. The 
extract exhibited greatest cholesterol-reducing activity when maintained at pH 4.0. 
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Subsequent analysis identified the up-regulated proteins to be associated with stress 
response, translation, and metabolic processes and also have functions related to the cell 
membranes. Huang and Zheng [87] reported that soluble factors produced by L. acidophilus 
have the ability to inhibit cholesterol absorption in Caco-2 cells by down-regulating the gene 
expression of Niemann-Pick C1-like 1 (NPC1L1). NCPC1L1 protein has been identified as a 
key player in cholesterol absorpstion and a promising target for cholesterol–lowering 
mechanisms [88]. These studies suggest the possibility to alter gut microbiota through 
supplementation of probiotics for reduction of cholesterol absorption. Lee et al. [89] 
investigated cholesterol reducing activity of lactobacilli using genetic and proteomic 
analysis and reported that ccpA which encodes the catabolite control protein to play an 
important role in cholesterol reducing activity of probiotics. They also hypothesized that 
membrane associated proteins play an important role in probiotic cholesterol reduction.   

7. Cholesterol reduction by lactic acid bacteria in vivo 

It has been suggested that assimilation of cholesterol during growth of probiotic lactic acid 
bacteria and binding of cholesterol to their cellular membrane would result in less 
cholesterol available for absorption, leading to reduced serum cholesterol of the host [24]. 
Fukushima and Nakano [7] suggested that the hypocholesterolaemic effects could also be 
due to the ability of probiotic organisms to inhibit hydroxymethylglutaryl coenzyme A 
(HMG CoA) reductase. It is well documented that suppression of HMG CoA reductase is 
correlated with the inhibition of cholesterol synthesis. Short chain fatty acids (SCFA) have 
also been implicated to be involved in the reduction of cholesterol. Hara et al. [90] observed 
that a dietary SCFA mixture and SCFA produced by the fermentation of sugar beet fibre 
significantly reduced plasma cholesterol levels in rats. They suggested that absorbed SCFA 
might have suppressed the cholesterol synthesis rate in the liver and were involved in the 
cholesterol-lowering effect.  Fukushima et al. [9] also suggested that the lowering of 
cholesterol level in rats fed probiotics was probably due to specific SCFA metabolites such 
as propionic acid and butyric acid. Propionate and butyrate are able to reduce hepatic 
cholesterol synthesis [91]. However, researchers acknowledge that deconjugation of bile 
salts by probiotic strains could be an important factor in lowering serum cholesterol through 
interference with the enterohepatic absorption of bile salts and cholesterol.  

8. Enterohepatic circulation of bile acids 

Bile acids are synthesised from cholesterol in the liver and stored in the gall bladder. The 
steroid is conjugated with an amide bond at the carboxyl C24 position to one of two amino 
acids, glycine and taurine [92], before it is excreted into the small intestine. The conjugated 
bile salts are amphipathic in nature and form micelles that facilitate digestion, emulsification 
and absorption of lipids from the small intestine [93]. The conjugated bile salts are readily 
absorbed in the gastrointestinal tract by active transport mechanisms and are returned to the 
liver; this process is known as enterohepatic circulation. A large pool of bile acids 
accumulates and undergoes a number of enterohepatic cycles daily [94].  
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The conversion of cholesterol to bile acids is the major route by which cholesterol is 
metabolized. To date, only two studies have shown the ability of probiotics strains [5,95] to 
be able to up-regulate CYP7A1 an enzyme that catalyzes the conversion of cholesterol to bile 
acids. An increase in CYP7A1 leads to reduction in hepatic cholesterol levels [5,95] and 
increase fecal cholesterol [95] and bile acids [5] excretion in hamsters and mice respectively. 
However, in the intestine, the bile salts may also be deconjugated by probiotics strains 
through bile salt hydrolase activity resulting in free bile salts. Free bile salts are more likely 
to be excreted via the faeces than the conjugated ones [96-98].  

9. Significance of bile salt deconjugation by probiotic strains 

The peptide-like bond between the bile acid and taurine or glycine is not cleaved by most 
proteolytic enzymes, but it is by bile salt hydrolase (BSH), an intracellular enzyme [99]. 
Deconjugation of bile salts in vitro, has been demonstrated by intestinal bacteria, such as 
Clostridium [100], Lactobacillus [101], Streptococcus [101], and Bifidobacterium [100]. The BSH 
enzyme catalyses the hydrolysis of conjugated bile acid to produce free bile salt and the 
corresponding amino acid. The biological function of BSH in these microorganisms remains 
unclear. However, in recent years, BSH has received attention because of its potential 
therapeutic benefits for reducing cholesterol. Upon hydrolysis, the physico-chemical 
properties of bile salts change drastically.  Deconjugated bile acids are less soluble at low pH 
and less absorbed in the intestine and are more likely to be excreted in the faeces [102]. 
Excretion of free bile acids via the faeces is the primary route of elimination of cholesterol 
from humans and other animals [5]. To maintain bile salt homeostasis, more bile acids need 
to be synthesised and this in turn will reduce cholesterol in the body pool as cholesterol is 
the precursor for bile acids. The hypocholesterolaemic effect of lactic acid bacteria in this 
manner is comparable with that of cholestyramine treatment, which like other bile salt 
sequestrants, binds bile salts and prevents them from being reabsorbed [97]. Intestinal 
microflora plays a major role in interfering with the reabsorption of bile acid from the 
intestine, thus, promoting their excretion [97]. Increased faecal bile acid concentrations have 
also been observed in probiotic-fed mice [5,10], rats [7,67] and in human [19]. These studies 
strongly suggest that the deconjugating activity of BSH-active lactic acid bacteria may be 
associated with the hypocholesterolaemic effect.  

The significance of BSH activity other than its hypocholesterolaemic effect, is far from 
understood. However, it has been suggested that certain BSH-active bacteria are able to 
utilise the amino portion of the deconjugated bile salt. Van Eldere et al. [103] reported that 
bacteria that are able to produce BSH may be able to use the amino acid, taurine, as an 
electron acceptor which can improve growth. De Smet et al. [97] suggested that 
deconjugation may be a detoxification mechanism which is of vital importance to the 
Lactobacillus cell. It has also been suggested that BSH is a detergent shock protein that 
protects the bacteria from the toxicity of bile acids in the gastrointestinal tract [104]. Moser 
and Savage [105] reported that BSH activity may be important for the bacteria to survive 
and colonise the gastrointestinal tract. Given the potential importance of the enzyme, genes 
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encoding it may be important targets for genetic manipulation. Although lactobacilli are 
able to deconjugate bile salts to unconjugated primary bile acids, they do not further 
transform the unconjugated bile acids into deoxycholate (secondary bile acids) [21]. This is a 
good probiotic trait because formation of secondary bile acids, which are usually produced 
by intestinal bacteria, may contribute to colon cancer and gallstones. Ooi and Liong [106] 
reported that there has been no study that specifically evaluated the detrimental effects of 
BSH of probiotics in humans and that further studies are required.  

10. Conclusion 

The consumption of probiotics is gaining popularity especially in the maintenance of health 
and prevention of disease. In particular, the role of probiotics as a hypocholesterolaemic 
agent has been explored extensively. Progress has been made in the recent years on the 
selection, identification and characterization of strains that actually fulfill the criteria of true 
probiotic microorganisms and that are able to exert cholesterol reducing effects in vitro. 
However, much remains to be done on the mechanism of action as it has not been very well 
understood. The potential of probiotics in reducing cholesterol levels in animal models have 
been quite consistent in the recent years but but larger and better controlled human trials 
with scientifically substantiated evidence of the benefits are required.  
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1. Introduction 

Neurodegenerative disorders, Primarily, are multifactorial diseases characterized by chronic 
and progressive loss of neurons in discrete areas of the brain, causing debilitating symptoms 
and globally decreasing cognitive function such as dementia, loss of memory, loss of 
sensory or motor capability, decreased overall quality of life and well-being, disability, and 
eventually, premature death. For most neurodegenerative diseases, there is little or no 
treatment; at best, treatments are symptomatic in nature and do not prevent or slow the 
progression of disease. Clearly, an understanding of pathological progression can help to 
identify points of intervention and lead to promising therapeutic approaches. A 
fundamental approach for reducing the burden of neurodegenerative diseases is thus to 
slow or halt progression, and ultimately, to prevent the onset of the disease process. 
Strategies for neurorescue, neurorepair, neuroprotection or treatment are being actively 
pursued by the basic, translational, and clinical research communities.  As our population 
ages, the already enormous impact of neurodegeneration on society will become even larger 
without better prevention and treatment.  

“Dementia” is an umbrella term describing a variety of diseases and conditions that develop 
when nerve cells in the brain die or no longer function normally. The death or malfunction 
of these nerve cells, called neurons, causes changes in one’s memory, behavior and Ability 
to think clearly. In Alzheimer’s disease (AD), these brain changes eventually impair an 
individual’s Ability to carry out such basic bodily functions as walking and swallowing. As 
aged population dramatically increases in these decades, efforts should be made on the 
intervention for curing age-associated neurodegenerative diseases such as AD.  
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AD is considered to be the most widespread variety of dementia (57%-65%) or a condition 
typified by continuous decline of mental aptitudes (1,2). 

AD affects about 5.4 million people in the United States alone, and that number is projected 
to reach 12-16 million by the year 2050 (3). Economically, AD is a major public health 
problem. In the United States in 2011, the cost of health care, long-term care, and hospice 
services for people aged 65 years and older with AD and other dementias was expected to 
be $183 billion, and this figure does not include the contributions of unpaid caregivers (3).  

Currently, an autopsy or brain biopsy is the only way to make a definitive diagnosis of AD. 
In clinical practice, the diagnosis is usually made on the basis of the history and findings on 
Mental Status Examination. 

Symptomatic therapies are the only treatments available for AD. The standard medical 
treatments include cholinesterase inhibitors and a partial N -methyl-D-aspartate (NMDA) 
antagonist. Psychotropic medications are often used to treat secondary symptoms of AD, 
such as depression, agitation, and sleep disorders.  

2. Historical background 

In 1901, a German psychiatrist named Alois Alzheimer observed a patient at the Frankfurt 
Asylum named Mrs. Auguste D. This 51-year-old woman suffered from a loss of short-term 
memory, among other behavioral symptoms that puzzled Dr. Alzheimer. Five years later, in 
April 1906, the patient died, and Dr. Alzheimer sent her brain and her medical records to 
Munich, where he was working in the lab of Dr. Emil Kraeplin. By staining sections of her 
brain in the laboratory, he was able to identify amyloid plaques and neurofibrillary tangles (4). 

A speech given by Dr. Alzheimer on November 3, 1906, was the first time the pathology and 
the clinical symptoms of the disorder, which at the time was termed presenile dementia, 
were presented together. Alzheimer published his findings in 1907 (5).  

In the past 15-20 years, dramatic progress has been made in understanding the 
neurogenetics and pathophysiology of AD. Four different genes have been definitively 
associated with AD, and others that have a probable role have been identified. The 
mechanisms by which altered amyloid and tau protein metabolism, inflammation, oxidative 
stress, and hormonal changes may produce neuronal degeneration in AD are being 
elucidated, and rational pharmacologic interventions based on these discoveries are being 
developed. 

Rapid progress towards understanding the molecular underpinnings of neurodegenerative 
disorders such as AD is revolutionizing drug discovery for these conditions. Furthermore, 
the development of models for these disorders is accelerating efforts to translate insights 
related to neurodegenerative mechanisms into disease-modifying therapies. 

AD or Alzheimer's-type dementia is a progressive degeneration of brain tissue that 
primarily strikes people over age 65. It is the most common cause of dementia and is 
marked by a devastating mental decline. Intellectual functions such as memory, 
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comprehension, and speech deteriorate. Attention tends to stray, simple calculations become 
impossible, and ordinary daily activities grow increasingly difficult, accompanied by 
bewilderment and frustration.  

AD characterized clinically by progressive memory deficits, impaired cognitive function, and 
altered and inappropriate behavior. AD places a considerable and increasing burden on 
patients, caregivers, and society. Aging represents the most important risk factor and dementia 
has become one of the major challenges in our societies due to the universal phenomenon of 
population aging in the world. Brain regions involved in learning and memory processes, 
including the temporal and frontal lobes as well as the hippocampus, are reduced in size in 
AD patients as the result of degeneration of synapses and death of neurons. AD is considered 
as a protein aggregation disorder, based on two key neuropathological hallmarks, namely the 
hyperphosphorylation of the tau protein resulting in the formation of neurofibrillary tangles 
(NFTs), and the increased formation and aggregation of amyloid-beta peptide (Aβ) derived 
from amyloid precursor protein (APP) (6).  

Although the exact underlying cause initiating the onset of AD is still unclear, an imbalance 
in oxidative and nitrosative stress, intimately linked to mitochondrial dysfunction, 
characterizes already early stages of AD pathology. 

3. Etiology of Alzheimer’s Disease (AD) 

The cause of AD is not entirely known, but is thought to include both genetic and 
environmental factors (Multifactorial). A diagnosis of AD is made when certain symptoms 
are present, and by making sure other causes of dementia are not present (DSM-IV criteria). 

The only way to know for certain that someone has AD is to examine a sample of their brain 
tissue after death. The following changes are more common in the brain tissue of people 
with AD: 

1. "Neurofibrillary tangles" (twisted fragments of protein within nerve cells that clog up 
the cell)  

2. "Neuritic plaques" (Abnormal clusters of dead and dying nerve cells, other brain cells, 
and protein) 

3. "Senile plaques" (areas where products of dying nerve cells have accumulated around 
protein). 

When nerve cells (neurons) are destroyed, there is a decrease in the neurotransmitters. As a 
result, areas of the brain that normally work together become disconnected. 

Healthy neurons have an internal support structure partly made up of structures called 
microtubules. These microtubules act like tracks, guiding nutrients and molecules from the 
body of the cell down to the ends of the axon and back. A special kind of protein, tau, binds 
to the microtubules and stabilizes them. 

In AD, tau is changed chemically. It begins to pair with other threads of tau, which become 
tangled together. When this happens, the microtubules disintegrate, collapsing the neuron’s 
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transport system (see the image below). The formation of these neurofibrillary tangles 
(NFTs) may result first in malfunctions in communication between neurons and later in the 
death of the cells. 

In addition to NFTs, the anatomic pathology of AD includes senile plaques (SPs; also known 
as beta-amyloid plaques) at the microscopic level and cerebrocortical atrophy at the 
macroscopic level (see the image below). The hippocampus and medial temporal lobe are 
the initial sites of tangle deposition and atrophy (7). This can be seen on brain magnetic 
resonance imaging early in AD and helps support a clinical diagnosis. 

SPs and NFTs were described by Alois Alzheimer in his original report on the disorder in 
1907 (5). They are now universally accepted as the pathological hallmark of the disease. 

A continuum exists between the pathophysiology of normal aging and that of AD (8). 
Pathologic hallmarks of AD have been identified; however, these features also occur in the 
brains of cognitively intact persons. For example, in a study in which neuropathologists 
were blinded to clinical data, they identified 76% of brains of cognitively intact elderly 
patients as demonstrating AD (9).  

AD affects the 3 processes that keep neurons healthy: communication, metabolism, and repair. 
Certain nerve cells in the brain stop working, lose connections with other nerve cells, and 
finally die. The destruction and death of these nerve cells causes the memory failure, 
personality changes, problems in carrying out daily activities, and other features of the disease. 

The accumulation of SPs primarily precedes the clinical onset of AD. NFTs, loss of neurons, 
and loss of synapses accompany the progression of cognitive decline (8).  

Considerable attention has been devoted to elucidating the composition of SPs and NFTs to 
find clues about the molecular pathogenesis and biochemistry of AD. The main constituent 
of NFTs is the microtubule-associated protein tau (see Anatomy). In AD, 
hyperphosphorylated tau accumulates in the perikarya of large and medium pyramidal 
neurons. Somewhat surprisingly, mutations of the tau gene result not in AD but in some 
familial cases of frontotemporal dementia. 

Since the time of Alois Alzheimer, SPs have been known to include a starchlike (or amyloid) 
substance, usually in the center of these lesions. The amyloid substance is surrounded by a 
halo or layer of degenerating (dystrophic) neurites and reactive glia (both astrocytes and 
microglia). 

One of the most important advances in recent decades has been the chemical 
characterization of this amyloid protein, the sequencing of its amino acid chain, and the 
cloning of the gene encoding its precursor protein (on chromosome 21). These advances 
have provided a wealth of information about the mechanisms underlying amyloid 
deposition in the brain, including information about the familial forms of AD.  

Although the amyloid cascade hypothesis has gathered the most research financing, other 
interesting hypotheses have been proposed. Among these are the mitochondrial cascade 
hypotheses (10).  
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In addition to NFTs and SPs, many other lesions of AD have been recognized since 
Alzheimer’s original papers were published. These include the granulovacuolar 
degeneration of Shimkowicz; the neuropil threads of Braak et al (11); and neuronal loss and 
synaptic degeneration, which are thought to ultimately mediate the cognitive and 
behavioral manifestations of the disorder. 

3.1. Neurofibriliary tangles and senile plaques  

Plaques are dense, mostly insoluble deposits of protein and cellular material outside and 
around the neurons. Plaques are made of beta-amyloid (Aβ), a protein fragment snipped 
from a larger protein called amyloid precursor protein (APP). These fragments clump 
together and are mixed with other molecules, neurons, and non-nerve cells. 

Plaques

Tangles

Neuropathology of Alzheimer’s Disease

 

 
Figure 1. Amyloid plaques. 
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Amyloid precursor protein (APP) is membrane protein that sits in the membrane and extends outward. It is though to
be  important for neuronal growth, survival and repair.   Enzymes cut the APP into fragments, the most important of which for AD is called β-amyloid    

                                   1                                                                2                                                                   3 

1. APP sticks through the neuron membrane. 

2. Enzymes cut the APP into fragments of protein, including beta-amyloid. 

3. Beta-amyloid fragments come together in clumps to form plaques.  

Figure 2. Amyloid precursor protein (APP) is the precursor to amyloid plaque.  

In AD, plaques develop in the hippocampus, a structure deep in the brain that helps to 
encode memories, and in other areas of the cerebral cortex that are used in thinking and 
making decisions. Plaques may begin to develop as early as the fifth decade of life (12). 
Whether Aβ plaques themselves cause AD or whether they are a by-product of the AD 
process is still unknown. It is known that changes in APP structure can cause a rare, 
inherited form of AD. 

Tangles are insoluble twisted fibers that build up inside the nerve cell. Although many older 
people develop some plaques and tangles, the brains of people with AD have them to a 
greater extent, especially in certain regions of the brain that are important in memory. There 
are likely to be significant age-related differences in the extent to which the presence of 
plaques and tangles are indicative of the presence of dementia. 

NFTs are initially and most densely distributed in the medial aspect and in the pole of the 
temporal lobe; they affect the entorhinal cortex and the hippocampus most severely 
(however, Braak et al found that in sporadic AD, tauopathy may appear first in the lower 
brainstem rather than in the transentorhinal region (12). As AD progresses, NFTs 
accumulate in many other cortical regions, beginning in high-order association regions and 
less frequently in the primary motor and sensory regions. 

SPs also accumulate primarily in association cortices and in the hippocampus. Plaques 
and tangles have relatively discrete and stereotypical patterns of laminar distribution in 
the cerebral cortex, which indicate predominant involvement of corticocortical 
connections. 
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Although NFTs and SPs are characteristic of AD, they are not pathognomonic. NFTs are 
found in several other neurodegenerative disorders, including progressive supranuclear 
palsy and dementia pugilistica (chronic traumatic encephalopathy). SPs may occur in 
normal aging. 

Therefore, the mere presence of these lesions is not sufficient to support the diagnosis of AD. 
These lesions must be present in sufficient numbers and in a characteristic topographic 
distribution to fulfill the current histopathologic criteria for AD. There is consensus that the 
presence of even low numbers of NFTs in the cerebral neocortex with concomitant SPs is 
characteristic of AD. 

Some authorities believed that NFTs, when present in low densities and essentially confined 
to the hippocampus, were part of normal aging. However, the histologic stages for AD that 
Braak et al formulated include an early stage in which NFTs are present at a low density in 
the entorhinal and perirhinal (ie, transentorhinal) cortices (12). Therefore, even small 
numbers of NFTs in these areas of the medial temporal lobe may be abnormal. 

4. Amyloid hypothesis versus tau hypothesis 

A central but controversial issue in the pathogenesis of AD is the relationship between 
amyloid deposition and NFT formation. Evidence shows that abnormal amyloid metabolism 
plays a key pathogenic role. At high concentrations, the fibrillar form of Aβ has been shown 
to be neurotoxic to cultured neurons. 

Cultured cortical and hippocampal neurons treated with Aβ protein exhibit changes 
characteristic of apoptosis (self-regulated cell destruction), including nuclear chromatin 
condensation, plasma membrane blebbing, and internucleosomal DNA fragmentation. The 
fibrillar form of Aβ has also been shown to alter the phosphorylation state of tau protein. 

The identification of several point mutations within the APP gene in some patients with 
early-onset familial AD and the development of transgenic mice exhibiting cognitive 
changes and SPs also incriminate Aβ in AD. The apolipoprotein E (APOE) E4 allele, which 
has been linked with significantly increased risk for developing AD, may promote inability 
to suppress production of amyloid, increased production of amyloid, or impaired clearance 
of amyloid with collection outside of the neuron. 

Autopsies have shown that patients with 1 or 2 copies of the APOE E4 allele tend to have 
more amyloid. Additional evidence comes from recent experimental data supporting the 
role of presenilins in Aβ metabolism, as well as findings of abnormal production of Aβ 
protein in presenilin-mutation familial AD. 

Although very popular, the amyloid hypothesis is not uniformly accepted. On post-mortem 
analysis, amyloid plaques may be undetectable in the brains of patients who had severe AD 
but may be present in the brains of elderly patients who did not have dementia (13).  

Dementia severity correlates better with the number of neocortical NFTs than with SPs. The 
tau protein stabilizes neuronal microtubules. Destabilization of the microtubular system is 
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speculated to disrupt the Golgi apparatus, in turn inducing abnormal protein processing 
and increasing production of Aβ. In addition, this destabilization may decrease axoplasmic 
flow, generating dystrophic neurites and contributing to synaptic loss. 

4.1. Granulovacuolar degeneration and neuropil threats  

Granulovacuolar degeneration occurs almost exclusively in the hippocampus. Neuropil 
threads are an array of dystrophic neurites diffusely distributed in the cortical neuropil, 
more or less independently of plaques and tangles. This lesion suggests neuropil alterations 
beyond those merely due to NFTs and SPs and indicates an even more widespread insult to 
the cortical circuitry than that visualized by studying only plaques and tangles. 

4.2. Cholinergic neurotransmission and Alzheimer disease 

The cholinergic system is involved in memory function, and cholinergic deficiency has been 
implicated in the cognitive decline and behavioral changes of AD. Activity of the synthetic 
enzyme choline acetyltransferase (CAT) and the catabolic enzyme acetylcholinesterase are 
significantly reduced in the cerebral cortex, hippocampus, and amygdala in patients with 
AD. 

The nucleus basalis of Meynert and diagonal band of Broca provide the main cholinergic 
input to the hippocampus, amygdala, and neocortex, which are lost in patients with AD. 
Loss of cortical CAT and decline in acetylcholine synthesis in biopsy specimens have been 
found to correlate with cognitive impairment and reaction-time performance. Because 
cholinergic dysfunction may contribute to the symptoms of patients with AD, enhancing 
cholinergic neurotransmission constitutes a rational basis for symptomatic treatment. 

4.3. Oxidative stress and damage 

Oxidative damage occurs in AD. Studies have demonstrated that an increase in oxidative 
damage selectively occurs within the brain regions involved in regulating cognitive 
performance (14).  

Oxidative damage potentially serves as an early event that then initiates the development of 
cognitive disturbances and pathological features observed in AD. A decline in protein 
synthesis capabilities occurs in the same brain regions that exhibit increased levels of 
oxidative damage in patients with mild cognitive impairment (MCI) and AD. Protein 
synthesis may be one of the earliest cellular processes disrupted by oxidative damage in AD 
(15).  

Oxidative stress is believed to be a critical factor in normal aging and in neurodegenerative 
diseases such as Parkinson disease, amyotrophic lateral sclerosis, and AD.  

The apoptotic pattern of cellular death seen in oxidative stress is similar to that produced by 
Aβ peptide exposure, and Aβ neurotoxicity is attenuated by antioxidants such as vitamin E. 
Aβ may induce toxicity by engaging several binding sites on the membrane surface.  
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Several investigators now believe that converging environmental and genetic risk factors 
trigger a pathophysiologic cascade that, over decades, leads to Alzheimer pathology and 
dementia. 

The following risk factors for Alzheimer-type dementia have been identified: Advancing 
age;Family history; APOE 4 genotype; Obesity; Insulin resistance; Vascular factors; 
Dyslipidemia; Hypertension; Inflammatory markers; Down syndrome and Traumatic brain 
injury (16-19). 

In addition, epidemiologic studies have suggested some possible risk factors (eg, aluminum 
(20,21), previous depression) and some protective factors (eg, education (22, 23), long-term 
use of nonsteroidal anti-inflammatory drugs (24). 

5. Genetics causes 

Although most cases of AD are sporadic (ie, not inherited), familial forms of AD do exist. 
Autosomal dominant AD, which accounts for less than 5% of cases, is almost exclusively 
early onset AD; cases occur in at least 3 individuals in 2 or more generations, with 2 of the 
individuals being first-degree relatives (25).  

Familial clustering represents approximately 15–25% of late-onset AD cases and most often 
involves late-onset AD. In familial clustering, at least 2 of the affected individuals are third-
degree relatives or closer (25).  

Mutations in the following genes unequivocally cause early-onset autosomal dominant AD: 

The amyloid precursor protein (APP) gene on chromosome 21 
The presenilin-1 (PS1) gene on chromosome 14 
The presenilin-2 (PS2) gene on chromosome 1 
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All 3 of these genes lead to a relative excess in the production of the stickier 42-amino acid 
form of the Aβ peptide over the less sticky 40-amino-acid form. 

This beta-pleated peptide is postulated to have neurotoxic properties and to lead to a 
cascade of events (as yet incompletely understood) that results in neuronal death, synapse 
loss, and the formation of NFTs and SPs, among other lesions. Nonetheless, the mutations 
that have been found to date account for less than half of all cases of early-onset AD. 

Other than the apolipoprotein E epsilon 4 (APOE E4) genotype, no polymorphisms in other 
genes have been consistently found to be associated with late-onset AD. However, genome-
wide association studies have identified the following additional susceptibility loci (26). 

6. APP mutations 

The observation that patients with Down syndrome (trisomy 21) develop cognitive 
deterioration and typical pathological features of AD by middle age led to the discovery of the 
APP gene on chromosome 21. Simultaneously, a locus segregating with a minority of early-
onset familial AD kindreds was mapped to this chromosome, in the same region as the APP 
gene.  

Subsequently, several missense mutations within the APP gene that resulted in amino acid 
substitutions in APP were identified in these familial AD kindreds. Such mutations appear 
to alter the previously described proteolytic processing of APP, generating amyloidogenic 
forms of Aβ. 

Skin fibroblasts from individuals carrying APP mutations produce increased Aβ 42/43. 
Increased plasma concentration of Aβ 42/43 is also seen in these patients, regardless of age, 
sex, or clinical status. Interestingly, some patients with sporadic AD may exhibit similar 
elevations of plasma Aβ 42/43. 

7. PS1 and PS2 mutations 

Approximately 50-70% of early-onset autosomal-dominant AD cases appear to be associated 
with a locus (AD3) mapped by genetic linkage to the long arm of chromosome 14 (14q24.3). 
Numerous missense mutations have been identified on a strong candidate gene, called PS1. 

At the same time, another autosomal dominant locus responsible for early-onset AD was 
localized to chromosome 1. Two mutations were identified on the candidate gene, 
designated PS2. The physiological role of presenilins and the pathogenic effects of their 
mutations are not yet well understood. 

7.1. APOE 

The gene encoding the cholesterol-carrying apolipoprotein E (APOE) on chromosome 19 has 
been linked to increased risk for AD, principally late-onset but also some early-onset cases. 
The gene is inherited as an autosomal codominant trait with 3 alleles. The APOE E2 allele, 
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the least prevalent of the 3 common APOE alleles, is associated with the lowest risk of 
developing AD (27), with a lower rate of annual hippocampal atrophy and higher 
cerebrospinal fluid Aβ and lower phosphotau, suggesting less AD pathology (28).  

The E3 allele confers intermediate risk of developing AD, with less risk than the E4 allele. 
The E3 allele, which is more common than the E2 allele, may protect tau from 
hyperphosphorylation, and the E2 allele’s effect on tau phosphorylation is complex. 

APOE E4 gene “dose” is correlated with increased risk and earlier onset of AD (29). Persons 
with 2 copies of the APOE E4 allele (4/4 genotype) have a significantly greater risk of 
developing AD than persons with other APOE subtypes. Mean age at onset is significantly 
lower in the presence of 2 APOE E4 copies. A collaborative study has suggested that APOE 
E4 exerts its maximal effect before the age of 70 years. 

Many APOE E4 carriers do not develop AD, and many patients with AD do not have this 
allele. Therefore, the presence of an APOE E4 allele does not secure the diagnosis of AD, but 
instead, the APOE E4 allele acts as a biological risk factor for the disease, especially in those 
younger than 70 years. 

8. Treatment of Alzheimer's disease – From medical chemistry to plants 

The worldwide population and especially the wesearn and U.S. population is getting older, 
and as it ages, AD is becoming an increasingly bigger concern. Within the next 50 years, the 
incidence of Alzheimer's is expected to quadruple, affecting one in 45 Americans. 

Today, there is still no cure for Alzheimer's. People with the disease progressively lose 
memory and the ability to function as Alzheimer's advances.  

Several different types of medications are used to treat the memory loss, behavior changes, 
sleep problems, and other symptoms of AD. These medications won't stop the disease, but 
they can slow down the symptoms for a few months or even years. All of these medications 
can have side effects, which can be even more pronounced in the elderly. 

Early diagnosis and treatment allows AD patients to maintain the highest levels of cognitive 
and functional ability possible.   

Today main pharmacological treatment of AD is Cholinesterase inhibitors (ChEIs), and 
mental exercises are used in an attempt to prevent or delay the deterioration of cognition in 
patients with AD. Here, we will try to shed lights on the important available 
pharmacological treatments and complementary therapies such as Herbal medicine utilized 
on the treatment of AD: 

9.1. Pharmacological treatment 

A. Cholinesterase inhibition 

Numerous lines of evidence suggest that cholinergic systems that modulate information 
processing in the hippocampus and neocortex are impaired early in the course of AD. These 
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observations have suggested that some of the clinical manifestations of AD are due to loss of 
cholinergic innervation to the cerebral cortex. 

Centrally acting ChEIs prevent the breakdown of acetylcholine. Four such agents have been 
approved by the FDA for the treatment of AD, as follows: 

Tacrine 
Donepezil (Aricept, Aricept ODT) 
Rivastigmine (Exelon, Exelon Patch) 
Galantamine (Razadyne, Razadyne ER) 

Of note, tacrine has potential hepatotoxicity and hence requires frequent blood monitoring. 
Since the other ChEIs have become available, tacrine has rarely been prescribed. 

All ChEIs have shown modest benefit on measures of cognitive function and activities of 
daily living. Patients on ChEIs have shown slower declines on cognitive and functional 
measures than patients on placebo. However, ChEIs do not address the underlying cause of 
the degeneration of cholinergic neurons, which continues during the disease. The ChEIs 
may also alleviate the noncognitive manifestations of AD, such as agitation, wandering, and 
socially inappropriate behavior (30).  

Although the usefulness of ChEIs was originally expected to be limited to the early and 
intermediate stages of AD (because the cholinergic deficit becomes more severe later in 
disease and because fewer intact cholinergic synapses are present), they are also helpful in 
advanced disease (31). ChEIs are also helpful in patients with AD with concomitant infarcts 
and in patients with dementia with Lewy bodies. Frequently, AD and dementia with Lewy 
bodies occur in the same patient; this is sometimes called the Lewy body variant of AD. 

The ChEIs share a common profile of adverse effects, the most frequent of which are nausea, 
vomiting, diarrhea, and dizziness. These are typically dose related and can be mitigated 
with slow up-titration to the desired maintenance dose. In addition, gastrointestinal side 
effects may be reduced by using the transdermal patch rather than the oral form of the drug. 
As antimuscarinic drugs are used for the treatment of incontinence, logically, ChEIs might 
exacerbate incontinence. One brief report has supported this hypothesis (32).  

ChEIs prescribed to treat dementia can provoke symptomatic bradycardia and syncope and 
precipitate fall-related injuries, including hip fracture. In a study of older adults with 
dementia who were taking cholinesterase inhibitors, hospital visits for syncope were found 
to be more frequent in patients receiving ChEIs than in control patients (31.5 vs 18.6 events 
per 1000 person-years (33). Other syncope-related events, including hospital visits for 
bradycardia, permanent pacemaker insertion, and hip fracture, were also found to be more 
common in patients receiving cholinesterase inhibitors. ChEI use in older adults with 
dementia is associated with increased risk of syncope-related events; these risks must be 
weighed against the benefits of taking ChEIs (33). 

Anecdotal reports exist of acute cognitive and behavioral decline associated with the abrupt 
termination of ChEIs. In several of these cases, restarting the ChEI did not lead to substantial 
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improvement. These reports have implications concerning the best practice when switching 
a patient from one ChEI to another in this class. Reasons for switching might include 
undesirable side effects or an apparent lack of efficacy. Nonetheless, no published data are 
available to help clinicians know when it would be helpful to switch to another ChEI. 

The common practice of tapering a patient off one CNS-active medication before starting a 
new one should not be followed when changing ChEIs. For example, a patient who was 
taking 10 mg of donepezil should be started the next day on galantamine at a dose of at least 
8 mg/day and possibly 16 mg/day. No current evidence supports the use of more than 1 
ChEI at a time. Centrally acting anticholinergic medications should be avoided. 

It is not uncommon for patients to receive both ChEIs and anticholinergic agents, which 
counteract each other. Medications with anticholinergic effects, such as diphenhydramine, 
tricyclic antidepressants (eg, amitriptyline, nortriptyline), and oxybutynin (commonly used 
for bladder spasticity), can cause cognitive dysfunction. Therefore, a careful listing of the 
patient’s medications is important so that the physician can reduce the doses of, or ideally 
eliminate, all centrally acting anticholinergic agents. 

Cholinesterase inhibitors (ChEIs) are used to palliate cholinergic deficiency. All 4 currently 
approved ChEIs (ie, tacrine, donepezil, rivastigmine, galantamine) inhibit 
acetylcholinesterase (AChE) at the synapse (specific cholinesterase). Tacrine was the first 
agent that was approved for AD, but because of its potential to cause hepatotoxicity, it is 
now rarely used. 

Tacrine and rivastigmine also inhibit butyrylcholinesterase (BuChE). Although BuChE 
levels may be increased in AD, it is not clear that rivastigmine and tacrine have greater 
clinical efficacy than donepezil and galantamine. 

Galantamine has a different second mechanism of action; it is also a presynaptic nicotinic 
modulator. No data exist to indicate that this second mechanism is of clinical importance. 

Donepezil (Aricept, Aricept ODT) 

Donepezil is indicated for the treatment of dementia of the Alzheimer type. Donepezil has 
shown efficacy in patients with mild to moderate AD, as well as moderate to severe AD. It 
selectively inhibits acetylcholinesterase, the enzyme responsible for the destruction of 
acetylcholine, and improves the availability of acetylcholine. Donepezil's long half-life 
provides a long duration of drug availability for binding at the receptor sites. There is no 
evidence to suggest that the underlying disease process of dementia is affected by 
administration of donepezil. 

Dosing recommendations for mild to moderate AD are 5-10 mg given once daily. Patients 
with moderate to severe AD can be given 10 or 23 mg once daily. 

Rivastigmine (Exelon, Exelon Patch) 

Rivastigmine is indicated for the treatment of mild to moderate dementia of the Alzheimer 
type. Initial dosing recommendations are 1.5 mg given twice daily, with a maximum dose of 
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12 mg/day. Rivastigmine is a potent, selective inhibitor of brain AChE and BChE. 
Rivastigmine is considered a pseudo-irreversible inhibitor of AChE. 

While the precise mechanism of rivastigmine's action is unknown, it is postulated to exert its 
therapeutic effect by enhancing cholinergic function. This is accomplished by increasing the 
concentration of acetylcholine through reversible inhibition of its hydrolysis by 
cholinesterase. 

Galantamine (Razadyne, Razadyne ER) 

Galantamine is indicated for the treatment of mild to moderate dementia of the Alzheimer 
type. It enhances central cholinergic function and likely inhibits AChE. There is no evidence 
that galantamine alters the course of the underlying dementing process. The dosing 
recommendation for the immediate-release formulation is 4 mg twice daily. The extended-
release formulation is given at a dose of 8 mg once daily. The maintenance dose after dose 
titration is 16-24 mg/day. 

Tacrine 

Tacrine was the first agent approved for AD. It is indicated in patients with mild to 
moderate dementia. It is associated with hepatotoxicity and is no longer commonly used. 
Tacrine inhibits AChE, the enzyme responsible for the destruction of acetylcholine, and 
improves the availability of acetylcholine. Tacrine inhibits both AChE and BChE; however, 
it is more selective for AChE. 

N-Methyl-D-Aspartate Antagonists 

The only drug in the N -methyl-D-aspartate (NMDA) antagonist class that is approved by 
the US Food and Drug Administration is memantine. This agent may be used alone or in 
combination with AChE inhibitors. 

Memantine (Namenda, Namenda XR) 

Namenda is approved for the treatment of moderate to severe dementia in patients with 
AD. The initial dose for the immediate-release formulation is 5 mg once daily, and it can 
be titrated to a maximum dose of 20 mg/day. The initial dose for the extended-release 
formulation is 7 mg once daily, and it can be titrated to a maximum dose of 28  
mg/day. Side effects include dizziness, confusion, headache, constipation, nausea, and 
agitation. 

B. Treatment of moderate to severe disease 

The partial N -methyl-D-aspartate (NMDA) antagonist memantine (Namenda, Namenda 
XR) is believed to work by improving the signal-to-noise ratio of glutamatergic transmission 
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at the NMDA receptor. Blockade of NMDA receptors by memantine is thought to slow the 
intracellular calcium accumulation and thereby help prevent further nerve damage. This 
agent is approved by the FDA for treating moderate and severe AD. 

Several studies have demonstrated that memantine can be safely used in combination with 
ChEIs. The combination of memantine with a ChEI has been shown to significantly delay 
institutionalization in AD patients (34). Studies suggest that the use of memantine with 
donepezil affects cognition in moderate to severe AD (35) but not in mild to moderate AD 
(36, 37). Dizziness, headache, and confusion are some of the most common side effects of 
memantine.  

A variety of behavioral and pharmacologic interventions can alleviate clinical 
manifestations of AD, such as anxiety, agitation, depression, and psychotic behavior. The 
effectiveness of such interventions ranges from modest and temporary to excellent and 
prolonged. No specific agent or dose of individual agents is unanimously accepted for the 
wide array of clinical manifestations. At present, the FDA has not approved any 
psychotropic agent for the treatment of AD. 

C. Antidepressants and mood modulators 

• Antidepressants, such as citalopram (Celexa), fluoxetine (Prozac), paroxetine (Paxil), 
and sertraline (Zoloft) treat irritability and mood. 

• Anxiolytics, such as lorazepam (Ativan) and oxazepam (Serax) treat anxiety and 
restlessness. 

• Antipsychotic medications, such as aripiprazole (abilify), clozapine (Clozaril), 
haloperidol (Haldol), and olanzapine (Zyprexa) treat hallucinations, delusions, 
agitation, and aggression.  

Antidepressants have an important role in the treatment of mood disorders in patients with 
AD. Depression is observed in more than 30% of patients with AD, and it frequently begins 
before AD is clinically diagnosed. Therefore, palliation of this frequent comorbid condition 
may improve cognitive and noncognitive performance. 

Nyth found citalopram to be beneficial in mood and other neuropsychiatric symptoms in 
patients in the moderate stage of AD (38). Because citalopram can cause dose-dependent 
increases in the QT interval, the FDA recommends using a maximum of 40 mg a day and 
considering 20 mg a day in the elderly (39).  

Weintraub et al (40) and Petracca et al (41) found sertraline and fluoxetine to have no short- 
or long-term benefit in mood over placebo. Similarly, Banerjee et al found that treatment of 
depression with sertraline or mirtazapine provided no benefit compared with placebo and 
increased the risk of adverse events (42).  

Other mood modulators, such as valproic acid, can be helpful for the treatment of disruptive 
behaviors and outbursts of anger, which patients with moderately advanced or advanced 
stages of AD may have. 
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Results of several studies indicate that anticonvulsants (eg, gabapentin, valproic acid) may 
have a role in the treatment of behavioral problems in patients with Alzheimer disease. 
However, a trial of 313 patients with moderate AD found that 24 months of treatment with 
valproate did not delay emergence of agitation or psychosis, did not slow cognitive or 
functional decline, and was associated A variety of experimental therapies have been 
proposed for AD. These include antiamyloid therapy, reversal of excess tau 
phosphorylation, estrogen therapy, vitamin E therapy, and free-radical scavenger therapy. 
Studies of these therapies have yielded mostly disappointing results. 

In the past 10 years, numerous antiamyloid therapy studies have been conducted to 
decrease toxic amyloid fragments in the brain, including studies of the following: 

• Vaccination with amyloid species 
• Administration of monoclonal antiamyloid antibodies 
• Administration of intravenous immune globulin that may contain amyloid-binding 

antibodies 
• Selective amyloid-lowering agents 
• Chelating agents to prevent amyloid polymerization 
• Brain shunting to improve removal of amyloid 
• Beta-secretase inhibitors to prevent generation of the A-beta amyloid fragment 

To date, no phase III study of antiamyloid therapies has shown a combination of acceptable 
efficacy and side effects. 

Growing awareness that tau is a central player in AD pathogenesis has suggested that this 
protein may offer an avenue for therapeutic intervention. Studies are ongoing with agents 
that may prevent or reverse excess tau phosphorylation and thereby diminish formation of 
neurofibrillary tangles (43).  

Free-radical scavenger therapy has also attracted attention, because excess levels of free 
radicals in the brain are neurotoxic. Nonetheless, no study has demonstrated efficacy of free-
radical scavengers in the treatment of the cognitive symptoms of AD. 

Various studies indicate that oxidative stress may be a part of the pathogenesis of AD. In the 
AD, high-dose vitamin E (2000 units per day of alpha-tocopherol) for 2 years slowed the 
progression of disease in patients with moderate AD (44). This benefit presumably resulted 
from the antioxidant effects of vitamin E. 

Subsequent studies, however, have suggested that vitamin E supplementation may increase 
risk of adverse cardiovascular outcomes. Therefore, use of vitamin E is not currently 
recommended. 

Transcranial magnetic stimulation (TMS) has been used to identify therapeutic targets in AD 
and to monitor the effects of pharmacologic agents, and both TMS and transcranial direct 
current stimulation are being explored for a possible therapeutic role in AD. However, 
evidence of therapeutic benefit from these modalities is highly preliminary (45).  
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10. Herbal medicine is the bridge between complementary therapies & 
conventional treatment 

In all cultures, the origins of herbal medicine are lost in the mists of time. There is little 
doubt that humans used herbs for healing well before anything could be written about 
them. At some point in an advancing culture, written documents become the repository for 
knowledge that had been passed on from one generation to the next. Among the earliest 
such documents are those describing the religious beliefs of the people and those describing 
the medical practices. Medical foods are dietary supplements intended to compensate 
specific nutritional problems caused by a disease or condition.  

Effective pharmacological drugs for treating AD are still to be discovered. Current western 
pharmacological approaches against neurodegeneration in dementia develop symptom-
relieving and disease-modifying drugs. Current integrative and holistic approaches of 
Chinese medicine to discovering drugs for neurodegeneration in dementia include (1) single 
molecules from the herbs, (2) standardized extracts from a single herb, and (3) herbal 
formula with definite composition. At present, acetylcholinesterase inhibitors (AChEI) are 
the first group of drugs approved by the FDA to treat mild to moderate Alzheimer's disease. 
Most of these drugs such as huperzine and galanthamine are originally isolated from plants. 
However, AChE inhibitors have limited success as they only improve memory in mild 
dementia but cannot stop the process of neurodegeneration; while memantine possesses 
neuroprotective effects only with a little ability in memory enhancement. There has been a 
major rush among neuroscience research institutions and pharmaceutical firms worldwide 
to search for safer and more effective therapeutic agents for AD. 

However, mounting evidence obtained in vitro and in vivo, suggests that various 
traditionally used plants significantly affect key metabolic alterations culminating in AD-
typical neurodegeneration.  

Beside synthetic drugs, a variety of AD related medicine originates from traditionally used 
plants. In this respect, Ginkgo biloba and galantamine represent the most famous cases. 

Indeed, the majority of recent reports on plants with traditional uses and activities relevant 
for AD originate from the traditional Chinese and Oriental Medicine, as well as from Kampo 
Ayurveda and Mediterranean traditional knowledge. 

11. Ginkgo Biloba – From traditional Chinese medicine to a standardized 
drug 

Originally, Ginkgo biloba (Coniferae) has been traditionally used for respiratory disorders in 
China and to improve memory loss associated with blood circulation abnormalities in Iran. 
This herb has been subjected to numerous investigations regarding its potential in cognitive 
disorders. Standardized extracts, particularly EGb 761, derived from the plants’ leaves are 
successfully used as herbal drug for the improvement of cognitive and memory impairment. 
EGb 761 represents a prototype of plant extracts for attenuating Central Nervous System 
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disorders, due to the fact that both flavonoids and terpenic lactones, which are partly also 
present in numerous other plant extracts, have been identified as the active principles in 
Ginkgo extracts as well as the ample experimental evidence on EGb 761’s protective 
efficiency in vitro and in vivo. The potential of EGb 761 to attenuate the cytotoxic effects of 
Alzheimer's related neurotoxic amyloid peptides when added to the culture medium was 
demonstrated not only in neuronal-like cell lines but also primary neurons, though with 
different efficiency. The impact of Ginkgo extract has been largely attributed to its 
antioxidant activity. The effects of oxidative stress were reduced in lymphocytes and brain 
cells derived of EGb 761-treated AD-transgenic and non-transgenic mice. Recent data, 
however, indicate that Ginkgo biloba extract-761 (Gbe-761) also affects the production of 
neurotoxic beta-amyloid peptides (Aβ), for example, by up-regulating α-secretase activity 
both in cells and animals. 

We speculate that metabolic alterations, mediated by vasodilatory and tropic effects of EGb 
761, might be responsible for this finding. 

Ginkgo biloba extract (Gbe) and two ingredients, bilobalide and ginkgolide B, are presented to 
the CSWG as part of a review of botanicals being used as dietary supplements in the United 
States. (1 of 3 adults in the United States is now taking dietary supplements). Sweeping 
deregulation of botanicals now permits GBE to be sold as a dietary supplement to a willing 
public eager to "improve brain functioning" or "promote radical scavenging activity.". 

Gbe is a well defined product, and it or its active ingredients, the ginkgolides, especially 
ginkgolide B, and bilobalide, has clearly demonstrated biological activity. It can be 
consumed in rather large doses for an extended period of time. Under the Dietary 
Supplement Health and Education Act of 1994, Gbe can be sold legally if it is not labeled or 
accompanied by any therapeutic or health claims. Herbal remedies can be labeled with 
descriptions of their role in affecting physiological structure or function, but must be labeled 
with a disclaimer that the product has not been evaluated by the FDA for cure, prevention, 
or treatment of a disease.  

12. Standardized ingredients of Gbe 

The extract utilized in medicine is standardized in a multi-step procedure designed to 
concentrate the desired active principles from the plant. These extracts contain 
approximately 24% flavone glycosides (primarily composed of quercetin, kaempferol, and 
isorhamnetin) and 6% terpene lactones (2.8-3.4% ginkgolides A, B, and C, and 2.6-3.2% 
bilobalide). Ginkgolide B accounts for Aβout 0.8% of the total extract and bilobalide 
accounts for Aβout 3% of the extract. Other constituents include proanthocyanadins, 
glucose, rhamnose, organic acids, D-glucaric acid and ginkgolic acid (at most 5 ppm 
ginkgolic acids). Much of the curative properties of Gbe are due to the activities of these 
flavonoids.   

Human Exposure: There is potential for ingestion of Gbe to a widespread consumer 
population, since this product is readily available without prescription at a cost highly 



Traditional and Modern Medicine Harmonizing the Two Approaches  
in the Treatment of Neurodegeneration (Alzheimer’s Disease – AD) 199 

competitive with prescription medications. The recommended dose of Gbe is 120 to 160 mg 
daily for persons with intermittent claudication and 240 mg daily for cerebrovascular 
insufficiency, early stage Alzheimer's disease, resistant depression, and impotence.  

13. Galantamine  

Galantamine is an alkaloid known form several members of the Amaryllis family 
(Amaryllidaceae), and the idea for developing a medical product for AD from these species 
seems to be based on the local use of one of these species in a remote part of Europe. It has 
become an important therapeutic options used to slow down the process of neurological 
degeneration in AD. Its development from little known observational studies in the 
Caucasus Mountains (Southern Russia), to the use of this drug in Eastern European 
countries (esp. Bulgaria) in the treatment of poliomyelitis and ultimately to the recent 
introduction onto Western markets in the treatment of AD. Galantamine was first isolated 
from snowdrop (Galanthus spp.) but today it is obtained from Narcissus spp. and Leucojum 
spp. as well as synthetically. According to unconfirmed reports, in the 1950s, a Bulgarian 
pharmacologist noticed the use of the common snowdrop growing in the wild by people 
who were rubbing it on their foreheads to ease nerve pain. Also, some of the earlier 
publications indicate the extensive use of snowdrop in Eastern Europe, such as Romania, 
Ukraine, the Balkan Peninsula, and in the Eastern Mediterranean countries. However, 
Mashkovsky and Kruglikova-Lvov published the first work that establishes the 
acetylcholine esterase inhibiting properties of galantamine isolated from Galanthus 
woronowii. Poliomyelitis was one of the first indications for galantamine, especially in the 
Eastern and Central European, since the compound enhances nerve impulse transmission at 
the synapse. Studies indicating blood–brain barrier penetration of the alkaloid pioneer the 
development of CNS-related indications. Based on the knowledge of galantamine in both 
the peripheral and central nervous system, many countries in Eastern Europe used it as an 
acknowledged treatment in Myasthenia gravis and muscular dystrophy, residual 
poliomyelitis paralysis symptoms, trigeminal neurologica, and other forms of neuritis. A 
crucial step for the success of galantamine as a medicine against AD was based on the 
synthesis developed in the mid-1990s. The scientific rationale for using cholinesterase 
inhibitors in the management of AD is based on the cholinergic hypothesis. Impairment of 
the central cholinergic system represents one hallmark of AD, which is characterized by loss 
of cholinergic neurons in the forebrain and a marked decrease in the activity of choline 
acetyltransferase. Overall, galantamine represents an example for the successful 
ethnobotany-driven development of a natural product into a clinically important drug. 

In the last years, focus on AD drug discovery is shifting away from AChE inhibitors and a 
large number of other targets are currently being explored. 

Ginseng products are popularly referred to as “adaptogen,” which connotes that these 
products purportedly increase to physical, chemical, and biological stress and builds up 
general vitality, including physical and mental capacity for work. Panax ginseng roots are 
traditionally taken orally as adaptogens, aphrodisiacs, nourishing stimulants, and in the 
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treatment of sexual dysfunction in men. The fresh root, can be directly chewed, or soaked in 
various wines for a period of time before drinking or chewing. Ginseng is most often 
availble either in whole or sliced dried form. However, usually ginseng is used at subclinical 
doses for a short period and as such; it does not produce measurable medicinal effects. 
Panax notoginseng is widely used in traditional Chinese medicine (TCM) to improve learning 
and memory. Moreover, protective actions against cerebral ischemia, beneficial effects on 
the cardiovascular system, and haemostatic, antioxidant, hypolipidemic, hepatoprotective, 
renoprotective, and estrogen-like activities. 

14. Galanthus woronowii (snowdrop-Galantamine) 

The delicate white flower and the Bulb of Galanthus woronowii 

  
Figure 3. About this species 

A snowdrop native to Turkey, Russia and Georgia, Galanthus woronowii was named in 
honour of the Russian botanist and plant collector Georg Woronow (1874–1931). It is 
popular in cultivation in Europe, and valued for its wide, green, shiny leaves, whicht 
provide good ground-cover and contrast with the leaves of the commonly grown snowdrop 
G. nivalis. Galanthus woronowii occurs from northeastern Turkey to the western and central 
Caucasus (Georgia and Russia). It is primarily found around the eastern Black Sea coast in 
the ancient provinces of Colchis and Lazistan (the Euxine Province). It occurs at 70–1,400 
metres above sea level, in stony and rocky spots (on calcareous rocks, in gorges, on stony 
slopes and on scree), on river banks, in scrub and at forest margins, and sometimes as an 
epiphyte or on fallen tree trunks, rooting in moss (46-48). 
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15. Cannabinoid therapy 

The scientific literature indicates that cannabinoid therapy may provide symptomatic relief 
to patients afflicted with AD while also moderating the progression of the disease.  

The intracerebroventricular administration of the synthetic cannabinoid prevented cognitive 
impairment and decreased neurotoxicity in rats injected with amyloid-beta peptide (49). 

Additional synthetic cannabinoids were also found to reduce the inflammation associated 
with AD in human brain tissue in culture. In the results of Ramirez et al. 2005 indicate that 
cannabinoids succeed in preventing the neurodegenerative process occurring in the 
AD,"(50). Follow up studies by investigators demonstrated that the administration of the 
nonpsychotropic plant cannabinoid cannabidiol (CBD) also mitigated memory loss in a 
mouse model of the disease (51). Investigators at the Scripps Research Institute in California 
in 2006 reported that THC (Tetrahydrocannabinol (THC) is the active chemical in cannabis 
and is one of the oldest hallucinogenic drugs known) inhibits the enzyme responsible for the 
aggregation of amyloid plaque — the primary marker for AD — in a manner "considerably 
superior" to approved Alzheimer's drugs such as donepezil and tacrine. The investigators’s 
results provide a mechanism whereby the THC molecule can directly impact AD 
pathology," researchers concluded. "THC and its analogues may provide an improved 
therapeutic option for AD by simultaneously treating both the symptoms and the 
progression of the disease (52).  

More recently, investigators at Ohio State University, reported that older rats administered 
daily doses of synthetic cannabinoid  [WIN 55,212-2 (C27H26N2O3.CH3SO3H)] for a period of 
three weeks performed significantly better than non-treated controls on a water-maze 
memory test. Marchalant et al. 2007, reported that rats treated with the compound 
experienced a 50 percent improvement in memory and a 40 to 50 percent reduction in 
inflammation compared to controls (53).  

Previous preclinical studies have demonstrated that cannabinoids can prevent cell death 
by anti-oxidation. Some experts believe that cannabinoids' neuroprotective properties 
could also play a role in moderating AD (54). Campbell and Gowran. 2007, reported that 
"Cannabinoids offer a multi-faceted approach for the treatment of AD by providing 
neuroprotection and reducing neuroinflammation, whilst simultaneously supporting the 
brain's intrinsic repair mechanisms by augmenting neurotrophin expression and 
enhancing neurogenesis. Manipulation of the cannabinoid pathway offers a 
pharmacological approach for the treatment of AD that may be efficacious than current 
treatment regimens (55).  

In addition to potentially modifying the progression of AD, clinical trials also indicate that 
cannabinoid therapy can reduce agitation and stimulate weight gain in patients with the 
disease. Most recently, investigators at Berlin University (2006), reported that the daily 
administration of 2.5 mg of synthetic THC over a two-week period reduced nocturnal motor 
activity and agitation in AD patients in an open-label pilot study (56).  
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Clinical data presented at the 2003 annual meeting of the International Psychogeriatric 
Association previously reported that the oral administration of up to 10 mg of synthetic 
THC reduced agitation and stimulated weight gain in late-stage Alzheimer's patients in an 
open-label clinical trial (57). Improved weight gain and a decrease in negative feelings 
among AD patients administered cannabinoids were previously reported by Volicer et al. 
1997 (58).  
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16. Curcumin (diferuloylmethane) 

Curcumin (diferuloylmethane), a polyphenol compound responsible for the bright yellow 
color of turmeric, is believed to be the principal pharmacological agent. It is prepared from 
the roots of Curcuma longa (59). In addition to curcumin, turmeric contains the curcuminoids 
atlantone, bisdemethoxycurcumin, demethoxycurcumin, diaryl heptanoids, and tumerone. 
Turmeric also contains sesquiterpenoids and the constituent ar-tumerone (60). Other 
constituents include sugars, resins, proteins, vitamins, and minerals (including iron and 
potassium). 

Due to various effects of curcumin, such as decreased Beta-amyloid plaques, delayed 
degradation of neurons, metal-chelation, anti-inflammatory, antioxidant and decreased 
microglia formation, the overall memory in patients with AD has improved (61).  

Researchers found that curcumin may help the macrophages to clear the amyloid plaques 
found in Alzheimer's disease. Macrophages play an important role in the immune system. 
They help the body to fight against foreign proteins and then effectively clear them. 
Curcumin was treated with macrophages in blood taken from nine volunteers: six AD 
patients and three healthy controls. Beta amyloid was then introduced. The AD patients, 
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whose macrophages were treated with curcumin, when compared with patients whose 
macrophages were not treated with curcumin, showed an improved uptake and ingestion of 
the plaques. Thus, curcumin may support the immune system to clear the amyloid protein 
(61,62). 

   
Figure 4.  Curcumin (diferuloylmethane). 

In addition, Curcumin has powerful antioxidant and anti-inflammatory properties; 
according to the scientists, these properties believe help ease Alzheimer's symptoms caused 
by oxidation and inflammation (63). It is well known that Aβ induced oxidative stress which 
is a well-established pathway of neuronal cell death in AD (64). Three curcuminoids from 
turmeric (Curcuma longa L.), including curcumin, demethoxycurcumin, and 
bisdemethoxycurcumin, were found to protect PC12 rat pheochromocytoma and normal 
human umbilical vein endothelial (HUVEC) cells from beta A(1-42) insult. These 
compounds may protect the cells from beta A(1-42) insult through antioxidant pathways. 
Other animal studies of AD also suggest that curcumin may reduce levels of amyloid and 
oxidized proteins and prevent cognitive deficits (65). One alternative mechanism of action 
for these effects suggested by Baum et al (65), is metal chelation, which may reduce amyloid 
aggregation or oxidative neurotoxicity. Since curcumin more readily binds the redox-active 
metals and than the redox-inactive, curcumin might exert a net protective effect against beta 
toxicity or might suppress inflammatory damage by preventing metal induction of NF-
kappaB. Mouse studies that evaluated the effects of dietary curcumin on inflammation, 
oxidative damage, and plaque pathology demonstrated that both low and high doses of 
curcumin significantly lowered oxidized proteins and interleukin-1beta, which is a 
proinflammatory cytokine elevated in the brains of these mice (66). Low-dose but not high-
dose curcumin treatment has been shown to reduce the astrocytic marker GFAP and 
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significantly decrease insoluble (Aβ), soluble Abeta, and plaque burden by 43-50%. 
However, levels of amyloid precursor (APP) in the membrane fraction were not reduced.  

17. Huperzine A (Qian Ceng Ta) 

Huperzine A, shows promise for enhancing memory and protecting cognitive functions and 
may improve cognition in AD. 

Huperzine-A is a new supplement derived from an ancient traditional Chinese herbal 
medicine that offers hope to those suffering from AD and other age-related mental 
conditions (67).  

Existing evidence suggests that patients with AD who have taken Huperzine A have 
improved general cognitive function, global clinical status, functional performance and 
reduced behavioural disturbance compared to patients taking placebos. In addition to 
benefiting patients suffering from Alzheimer’s, Huperzine’s memory-enhancing properties 
suggest that it may be an effective agent for improving memory and learning in healthy 
humans as well. Huperzine A is a natural compound derived from an ancient Chinese 
remedy, Qian Ceng Ta. This traditional herbal medicine was prepared from Huperzia serrata, 
a clubmoss that grows on the ground in damp forests and rock crevices. Brewed as an 
herbal tea, Qian Ceng Ta has been used in China to treat fever, inflammation, and irregular 
menstruation, and has been used as a diuretic. 

In the late 1980’s, researchers in China discovered that a purified alkaloid extracted from 
Huperzia, Huperzine A, was a potent, reversible inhibitor of acetylcholinesterase (AChE). 
Huperzine A readily crosses the blood-brain barrier to prevent acetylcholinesterase 
(AchE) from destroying acetylcholine. Indeed, part of the damage involved in AD is a loss 
of acetylcholine-containing neurons in the basal forebrain. This suggests that drugs that 
could inhibit cholinesterase, which breaks down acetylcholine, could increase the ability 
of remaining cholinergic neurons. Scientists know that Huperzine A can block acetyl 
cholinesterase and that it can work both in the peripheral and central nervous systems 
(68). 

Scientists had previously learned that AchE inhibitors such as tacrine and donepezil worked 
by sliding into the AChE molecule to "jam up" its molecular machinery and impair its ability 
to degrade acetylcholine (69,70). 

In summary, Huperzine A is rapidly absorbed when taken orally, and possesses a very 
slow rate of dissociation from the enzyme and a longer duration of action. Studies in 
rodents show that AChE remains inhibited by 33% after 6 hours. Huperzine A has a 
strong specificity for AChE, and is exceptionally well-suited to its new role, fitting into the 
active sites of acetylcholinesterase much like a key slipping into a lock. "Hup-A appears to 
bind more tightly and specifically to acetylcholinesterase than the other AChE inhibitors". 
This makes it a promising agent for treating various forms of dementia including AD 
(71-73). 
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18. Rosemary (Rosmarinus officinalis) - used as Aromatherapy  

Aromatherapy uses essential oils from plants, either applied in a lotion and absorbed by the 
skin or inhaled and absorbed into the lungs and nasal passages, to improve physical and mental 
health. Aromatic oils from plants have been used for over 5,000 years: To protect against 
stroke and other neurodegenerative diseases such as Alzheimer’s and Lou Gehrig’s disease. 
Rosemary contains carnosic acid, a powerful antioxidant, which helps to fight off free 
radicals in the brain. Carnosic acid stimulates the synthesis of Nerve Growth Factor (NGF) 
which may help prevent nerve cell deterioration in Alzheimer’s (74).Rosmarinus officinalis 
is a woody evergreen native to the Mediterranean and a universal symbol of remembrance 
used to honor those who have passed on. The tradition of laying sprigs of rosemary across 
the coffin or upon a tombstone dates back to ancient Egypt. This custom continued well into 
the medieval period and beyond. For instance, Shakespeare’s Juliet was bestowed with 
rosemary upon her untimely death. In Australia, where Anzac Day is celebrated in 
remembrance of one’s family ancestors, it is still customary to wear sprigs of rosemary 
today. Rosemary is also associated with enhancing memory and recall. Shakespeare's 
Ophelia petitions Hamlet with, "There's rosemary, that's for remembrance, pray you love, 
remember." Scholars of ancient Greece wore wreaths of rosemary about the brow to help 
improve recall while taking exams. This reputation has earned the herb a place among 
traditional wedding herbs used to grace the bride’s bouquet, headpiece, and dress. Wedding 
guests are also given sprigs of rosemary to wear to help them remember the occasion. It was 
also once common to add rosemary to the couple’s wine to help them remember their sacred 
vows to each other. At one time, it was customary for the bride and groom to plant 
rosemary near the marital threshold on their day of matrimony. However, the old saying 
"where rosemary flourished, the woman ruled," prompted some husbands to pluck the 
plant from the ground lest anyone should think he wasn’t fit to rule the roost. Perhaps this is 
why the practice fell out of favor by the late 15th century. Rosemary takes its name from the 
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Latin ros maris, which means “dew of the sea.” This is likely in reference to the herb’s 
preference for growing along the seashore of its indigenous domain. The Spanish began to 
call the plant Romero because they believed that another Mediterranean native took refuge 
beneath a large rosemary bush to shelter herself and her young son as they fled to Egypt to 
escape Herod. In honor of this brave, young woman, the plant came to be known as Rose of 
Mary, which was eventually shortened to the modern name familiar to us today. 

 

During the Middle Ages, rosemary was thought to be capable of dispelling negativity. As 
such, it was tucked under pillows to thwart nightmares and visits from evil spirits. It was 
also burned in the house to keep the black plague from entering. Perhaps this association 
with protection is why rosemary is still a common ingredient in incense used to cleanse 
sacred spaces. It was also thought to promote prosperity. In fact, 16th century merchants 
would often hire perfumers to infuse their shops with spirits of rosemary. The herb was also 
a popular addition to nosegays, wreaths, and other floral displays to encourage happiness of 
home and hearth. 

Medicinally, rosemary has a wealth of uses, both old and new. In one of the earliest herbals 
known to be printed in England, Rycharde Banckes recommended that one gather leaves of 
rosemary and “…boyle them in fayre water and drinke that water for it is much worthe 
against all manner of evils in the body." Indeed, rosemary was once thought to be a cure for 
poor digestion, migraine, joint disorders, and muscle aches. In fact, Queen Elizabeth of 
Hungary was reputedly cured of semi-paralysis when she sipped a concoction of rosemary 
to ease her painful joints. Hence, this formula came to be known as the infamous Hungary 
Water. Today, rosemary is recognized as possessing several medicinal properties. For one 
thing, the plant contains salicylic acid, the forerunner of aspirin. This may explain why 
massaging the oil of rosemary into joints effectively eases arthritic or rheumatic pain. It also 
contains antibacterial and antimicrobial agents, and is used by modern herbalists to treat a 
variety of skin disorders, including dandruff. Rosemary is also being studied for its 
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potential anti-cancer effects since initial studies indicate that its compounds inhibit 
carcinogenic chemicals from binding to cellular DNA. Rosemary may also become useful in 
preventing and treating Alzheimer's disease in the near future. Researchers have discovered 
that certain phytochemicals in the herb prevent the degradation of acetylcholine, an 
important brain chemical needed for normal neurotransmission. A deficiency of this 
chemical is commonly seen in Alzheimer's patients. 

The majority of recent reports on plants with traditional uses and activities relevant for AD 
originate from the traditional Chinese and Oriental Medicine, as well as from Kampo 
Ayurveda and Mediterranean traditional knowledge. They are many plants useful for the 
treatment of Neurodegenerative diseases and they are many athor still to be discovered.  
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1. Introduction 

Today in conventional medicine, electromagnetic energy is vastly used for diagnostic and 
curative purposes. For example, transcranial magnetic stimulation (the magnetic energy 
pulses through the skull), promotes modulation of neuronal activity in the limbic system for 
the treatment of depression. But some therapeutic practices encompass the manipulation of 
a supposed vital energy (SVE). This is a putative form of energy, hypothetic, yet to be 
detected, that is believed to be present in all living beings. According to these practices, 
living beings are infused with a subtle form of energy and the health would be modulated 
by the balance of this energy in the organism, achieved by natural exchange with the 
environment and harmonious distribution through the body. It is suggested that these 
energies may be accessed in various ways for therapeutic interventions  

Distant healing (DH) includes a broad variety of complementary therapies. This chapter will 
discuss therapies whose effects could only be explained by an exchange of the SVE from the 
practitioner to the patient. In techniques based on those principles, the patient is not even 
touched by the practitioner, and they include Reiki, Johrei, QiGong, intercessory prayer, and 
other similar practices. This chapter will not approach energy therapies that may exert their 
effects through explainable elements such light touch, mind-body interaction (due to 
relationship with the therapist), or positive expectation. In these approaches, it is impossible 
to examine whether the effects distinguish themselves from a general relaxation effect that 
could be cognitive or somatic resulted. Therapies as acupuncture, for instance, have part of 
their theories based on alignment of subtle energy, but they involve also well known 
physiologic pathways that must be responsible for the major part of the therapeutic effect. 

The terms related to these therapies are all borrowed by similarity from physics, in analogy 
to the knowledge of electromagnetic (EM) phenomena. Terms like bioenergy or biofield 
therapies has been used to encompass a set of techniques that may or may not belong in the 
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same category. The biofield is defined as the endogenous, complex dynamic EM field that is 
proposed to be involved in self-organization and regulation of the living organism [1]. 

The concept of SVE and methods of its use for healing has been described for thousands of 
years, although known by different names. Approaches of DH for health purposes is maybe 
the oldest ancestral curative practice, practiced in all cultures over the entire world, 
throughout recorded history [2]. These vital energy concepts include the Indian term Prana, 
the Chinese Ch’i, the Japanese Qi, the Hawaiian Mana, and European terms as animal 
magnetism (from Anton Mesmer) or bioplasma. All refer to so-called subtle or nonphysical 
energies that permeate existence and have specific effects on the body-mind of all conscious 
beings. 

Numerous schools and philosophies of healing exist, involving the engagement of the SVE 
of variant conceptions and descriptions. In an attempt to propose a classification, we would 
grossly refer a technique as:  

a. performance-related systems (e.g., laying on of hands a few inches away from patient), 
or distant healing sent only by mental intention;  

b. practitioner in proximity to the patient, or distant (either in other room or miles away);  
c. techniques related to a religious tradition (as intercessory prayer, blessings), or not (as 

Reiki);  
d. systems derived from ancient wisdom traditions, or modernly constituted systems;  
e. self-healing systems (practitioner heals himself), or healing others (in a relation 

practitioner-patient). 

2. Biophysics and physiology 

For centuries, naturalists have noticed behavioral changes in plants and animals that 
seemed to be correlated with extremely small environmental influences such as variations in 
electrical, magnetic, and electromagnetic fields, including visible and near visible light. So, it 
is known for a long time ago that living organisms are extremely sensitive to energy fields. 
Energy fields are an important language of biocommunication; they go to the foundation of 
life [3]. 

An apparent paradox is that living organisms are more sensitive to tiny fields than they are 
to strong fields [3]. But this selectivity has arisen during evolution as part of survival 
mechanisms used to locate food, identify predators, and navigate. Moreover, organisms 
‘‘tune-in’’ to the subtle variations in the earth’s field to set their biological clocks. 
Geophysical and celestial rhythms influence plant and animal behavior. Living systems are 
very sensitive to bioinformation, often responding to energetic cues for survival or 
reproduction. 

Cells maintain integrity by extremely subtle and minute shifts in molecular and sub-molecular 
balance. This involves continual inter- and intra-cellular communication in order to convey 
chemical and electromagnetic messages. The activity of living tissues and cells produces 
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certain collective frequencies. Living structures and functions are orderly, and their biological 
oscillations are organized in meaningful ways. They contribute information to a dynamic 
vibratory network that extends throughout the body and into the space around it [4]. 

Organisms have energy fields around them, and these fields can produce meaningful 
interactions between organisms. One explanation is that subtle energy fields in the vicinity 
of an organism can produce or induce electrical and magnetic fields within the organism, 
and that these signals have potential to activate, enhance or suppress cellular and molecular 
processes. We may see these effects on cell surface receptors, enzymes, and reaction kinetics 
[3]. The exposure to low intensity, non-ionizing radiation can induce and/or modulate 
events within biological tissues. 

It is hypothesized that the action of exogenous EM fields on biologic systems is mediated by 
endogenous energy fields resonating with and modulated by external fields. Experimental 
data also supports the theory that exogenous EM fields may either induce or perturb 
endogenous fields. There is an evidence to show EEG synchrony between bioenergy 
practitioners and client occurs during healing [4]. 

Cells can respond to extremely weak electromagnetic fields. Internal biochemical reactions 
can be accelerated by an extremely weak magnetic field, the order of millitesla. Some of 
these ranges are similar in intensity and frequency with the emissions in the human body. 
Extreme low frequency electromagnetic fields for example, could induce relatively rapid 
phosphorylation of specific receptor proteins in T-cell membranes. Hence a cascade of intra-
cellular signals may be initiated, accelerated or inhibited [4]. 

Also enzymatic processes themselves are field-sensitive. Weak electric fields can change the 
probability that molecules of the reacting materials will encounter each other[3]. Ions are 
also highly sensitive to entrainment with external EM fields. Free radicals like nitric oxide 
are also involved in the coupling of EM fields to chemical events in the signal cascade. 

Research showed that extremely low intensity, non-ionizing EM fields, having even less 
energy content than the physical thermal noise limit, can produce biologic effects. Some 
evidence suggests that molecular-level receptor proteins on cell membranes may be one 
locus where electromagnetic fields act on the cell, acting as interface between EM field and 
biomolecules. These processes also appear capable of acting on specific regions of DNA and 
regulate expression of several proteins in cultured cells. 

At such extremely low levels, the energy content of the signal is irrelevant. Such extremely 
low-level fields cannot act energetically on organisms, because the energy content is 
negligible. Thus, it has been proposed that they are acting informationally. Fields carrying 
biologically relevant information have been called “electromagnetic bioinformation”. It is 
proposed here that they interact directly with the biofield [1]. The human biologic field is an 
organizing field which hypothetically regulates the biochemistry and physiology of the 
body. There is no consensus among scientists regarding the nature of the biologic field (i.e., 
whether it is electromagnetic or not, or whether it consists of electromagnetic components 
together with other uncharacterized fields) [1]. 
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DH therapies may be mediated by means of extremely low-level electromagnetic fields 
emitted from the healer, which are associated with psycho-physiologic states of the 
practitioner’s intention. Regulatory interactions and the impact and mechanisms of self-
organization and healing have a theoretic fit with energy balance and reported changes in 
the autonomic nervous system [1]. The biofield seem to interact with biological tissue at the 
cellular level, mimicking the response obtained when externally applied pulsed 
electromagnetic fields. The exchange of low-frequency energy could give up to 18 inches of 
the body, a distance that would include many therapies that do not involve touch [5] 

One theory that could explain the effects of distant healing is that the energy field of one 
person can interact with that of another, producing or inducing specific beneficial energetic 
signals within a patient. Living systems are regarded as complex, nonlinear, dynamic, self-
organizing systems at a global or holistic level according to the principles of non-
equilibrium thermodynamics of open systems and chaos theory. Living systems are 
constantly exchanging energy-with-information at multiple levels of organization with their 
surroundings in order to maintain themselves. This biophysical view of life provides the 
rudiments of a scientific foundation for complementary therapies involving the transfer of 
bioinformation carried by a small energy signal [1]. 

3. Theories related to DH 

No text provides a mechanistic model of how putative energy modalities might work. The 
explanation would attribute the beneficial effects of DH to "real" but currently unknown 
physical forces, which are "generated" by the therapists and "received" by patients. There 
may be mechanisms as yet not described by scientific laws. Many theoretical models 
postulate about human energy fields. None has been proven or validated conclusively by 
Western science. Efforts to make sense of energy healing typically have referenced the 
physical sciences to provide theories for understanding a putative therapeutic effect. 
Representative examples include information transport mechanisms, quantum 
entanglement, and transmission and reception of extremely low frequency electromagnetic 
energy.  

Most scientists and funding agencies are unaware of the evidence or the relevant 
literature. The work of healers has elicited controversy and skepticism. The existence and 
transmission of potentially therapeutic healing energy seem to contravene the 
conventional worldview underlying modern biomedicine. Criticism and rejection of 
bioenergy healing by Western physicians is expected, in light of misunderstandings 
resulting from unfamiliarity with the topic. Due to prejudice and ignorance, suggestion or 
placebo effects are the most obvious alternative explanation of energy medicine. An 
element of suggestion is present in complementary therapies, as it is in conventional 
therapies. Randomized controlled trials suggest, however, that several complementary 
therapies are of significantly greater benefit than the effects of suggestion shown in the 
mock-therapy control groups [6]. 
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Generally, any theory about DH systems based on the SVE must comprises [7]: a. a source 
which generates energy and modulates it in some manner such that it conveys information; 
b. a coupling mechanism connecting the bioenergy source to a transfer medium; c. a transfer 
medium through which the bioenergy flows; d. a coupling mechanism connecting the 
transfer medium bioenergy sink; e. a terminal sink which includes a mechanism for the 
perception of information. The input and output coupling depend on properties of the 
source and the transfer medium, likewise for the sink. Perception is used rather than 
reception to imply some active process which uses some form of perceptual reasoning in 
processing the information based on its content. 

3.1. Classic systems visions 

Various researchers and practitioners in the field have different understandings of the 
concept of bioenergy as a result of their diverse educational and experiential backgrounds. 
While the concept is broadly meant to describe the basis of healing in a varied set of 
practices, it does not identify a particular type of energy, per se [7]. 

Energy medicine practitioners state that, in addition to the physical body, an energy body 
exists that has a direct influence on health. Problems with the energy body can precede 
physical problems. Similarly, a positive change at the energetic level can lead to physical 
healing. The energy body is in constant flux according to individuals’ emotional, physical, 
mental, and other states. It is held that energy follows the intentions of both the healer and 
the person receiving the healing. 

According to existing theories of bioenergy, this biofield surrounding the body of all living 
beings constitutes a dynamic living matrix of information. This matrix communicates 
information to and among the human energy body, instructing or informing the physical, 
mental, emotional, and spiritual states of the individual. Correcting and maintaining this 
system of energy allows for a free flow of information, which in turn enables the biofield to 
self-regulate—that is, to automatically correct any imbalance that may be causing 
symptomatic or pre-symptomatic disease [8] 

It is believed that an imbalance or attenuation of this energy leads to disease. This theory 
leads to the belief that vital energy can be redirected or strengthened to promote or restore 
health. When there is an imbalance of the SVE, allegedly the body would be prone to 
develop dysfunctional physiologic actions that may origin even physical diseases. The 
treatments based in distant healing intend to restore the amount and distribution of the SVE 
of the patient by the intervention of a practitioner. The practitioner seeks to facilitate the 
flow of bioenergy throughout the biofield. 

Certain challenges present in the energy field are commonly encountered by energy 
practitioners. These include energy depletion, distortion, and congestion. A depletion in the 
energy field refers to a deficiency of energy in a particular region of the field. A distortion of 
the energy field is characterized by an area in which energy is present but not evenly 
distributed. Congestion in the energy field refers to an obvious excess of energy, or blockage 
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in its flow. DH work is done to facilitate the balanced flow of energy and information 
throughout the client’s energy field. The practitioner’s clinical objective is not to treat a 
disease process, but rather to enable a client’s energy to go where it needs to go—by 
rectifying depletions, smoothing out distortions, and removing congestion. The corrections 
or healings that occur in bioenergy practice are a result of the energy system rebalancing 
itself. 

The suggested mechanism of action of biologic energies purportedly used by 
complementary therapies practitioners include activation or unblocking of patients’ 
energies, projection of the practitioners’ own energies, channeling of energies by the 
therapist from nature (e.g., the earth, cosmic energies), and interventions of spiritual agents. 
Many modalities have their own variations on these theories that are relevant to their 
particular approaches.  

Therapists who are sensitive to bioenergies report they can feel or see an aura surrounding 
the body. It would reflect the physical, emotional, mental, relational, and spiritual 
conditions of the person. The energy fields are believed to be templates for what occurs 
within the body, being shaped by genetic, mental, emotional, and environmental factors. In 
addition to sensing people’s conditions, healers can enhance people’s states of health by 
interacting with the bioenergy field. 

Many DH therapists hold that they can maneuver the energy body through various means. 
Some claim to do so simply by directing their intention; others use their hands. Stones, 
tuning forks, colors, visualization exercises, chanting, breathing practices, and many other 
approaches may also be used. Training in various modalities varies.  

A practitioner can direct his bioenergy by intentionally redirecting the internal flow of 
biocurrent in his body. The underlying assumption is that an undirected practitioner s 
bioenergy is distributed throughout his body in a nonrandom (organized) manner but that 
the net biofield generated is either zero or radiating more or less uniformly in space 
(referred to as isotropic radiation). When healing, the practitioner does not have any more 
energy than normal but rather focuses his internal energy or focuses an external source of 
energy to a specific purpose. A common thread within these techniques is the use subtle 
energy to stimulate one's own healing process 

There are at least three elements of the healing process [7]. The first is the physical transfer 
of energy through bioenergy fields at a distance (impedance matching). The second is the 
transmission of bioenergy at an appropriate carrier frequency of the electromagnetic 
radiation which carries the modulation or signal and the recipient to tune to this frequency 
(tuning a resonant circuit). The third, the ability of the recipient to decode this modulation 
(decoding phenomena). 

The role of the recipient must not be neglected. The recipient must need or desire or be 
motivated to be healed; the recipient must be, at least to some degree, either actively or 
passively receptive. The recipient can increase the reception of this energy by focusing his 
attention (intention) to receive the energy with the minimal mismatch of impedance. 
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There are common components in all healing systems [9]. These include an essential role of 
consciousness, the perception of the etiology and meaning of the illness, an intention to 
change and improve, belief by the individual in the therapy and in the practitioner, and a 
mutual expectation for recovery. There are other components that are frequently described. 
One is the occurrence of emotional and physical healing, “vital energy,” as well as a 
connectivity that often manifests as compassion. 

These concepts can be often endorsed among healers [10]: (1) the idea that human beings 
possess an ability to facilitate healing for one another through use of the hands, either in 
contact with the body (touch healing) or proximal to it (noncontact healing); (2) a reliance 
upon an innate human capability to access inner guidance; and (3) assertion that the life 
force intrinsically “knows” where it is needed and that the healer’s principal role is to 
dispassionately channel or facilitate this transmission.  

3.2. The supposed vital energy 

In physics, the term ‘‘energy’’ refers to ‘‘the capacity to do work and overcome resistance’’. 
Matter and energy are fundamentally interrelated, however, fields of force vary according to 
energy expressed, and information carried. The term ‘‘field’’ refers to ‘‘a force which can 
cause action at a distance’’. Though field effects may be weak in terms of power, they may 
have a measurable effect on matter. 

The SVE would be a "subtle biofield", something not related to one of the four fundamental 
forces accepted by current physical knowledge (gravity, electromagnetism, the strong 
nuclear force and the weak nuclear force). In fact, it has been argued that several 
complementary practices appear to act in a manner described as nonlocal, non-temporal and 
non-mediated and thus do not conform to commonly accepted definitions of energy. Non-
locality is the interactions between two entities that do not depend on spatial proximity, 
shielded from ordinary physical and psychological influences, excluding all known causal 
pathways of human interaction 

So, the term energy does not make sense when referring to a distant therapeutic effect that 
pushes past the known limits of the transmission of any form of energy ever validated. 
Preferable terms are consciousness and nonlocal mind, since physical scientists have 
successfully validated and made sense of the sorts of operations at a distance for these 
constructs that experimental and theoretical work has yet to validate for energy healing [8].  

Rather than an exchange of energies, there could be an exchange of information. 
Information is neither energy nor matter in itself, although energy or matter is its carrier. 
Information exists only in relationship, and always involves at least two entities, a sender 
and a receiver, and it depends on the context. Information for a living system conveys 
meaning, although the meaning to the organism may not always be conscious [1]. In 
Homeopathy, there may be information stored in the substrate of the remedy that the 
patient receives. Structured water, or water that has stored information of the original 
substance dissolved in it, may be the active agent in classic homeopathy.  
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Another form of passing information associated with bioenergy transfer is that due to 
resonance, or the inducing of a synchronizing effect in a recipient. In the process of radiated 
information transfer it is also conjectured that the information content transferred by the 
practitioner may create a resonance phenomena within the recipient such that the effect is 
essentially independent of the transferred energy level as long as the level exceeds a 
detection threshold of the recipient [7]. 

The phenomena are subject to external influence. The environment is cluttered with a 
multiplicity of confounding electric, magnetic, and electromagnetic signals. However it is 
not clear that this ambient radiation may not be the carrier of the information between a 
practitioner and a receiver and that the practitioner may simply modulate this already 
existing energy rather than radiate his own energy [7]. 

The concept of subtle energy may have some relation to a recent issue brought by physics, 
the concept of dark energy. It is so called because physicists don't know its exact nature. 
Even so, dark energy may account for 70% of the total mass-energy of the universe. Another 
bizarre issue, the dark matter, makes up about 25% of this sum. The rest - everything ever 
observed with all of our instruments, all normal matter - adds up to less than 5% of the 
Universe. An explanation for dark energy is that it is a new kind of dynamical energy fluid 
or field, something that fills all of space but whose characteristics are the opposite of that of 
matter and normal energy.  

Some theorists have named this "quintessence," a name that comes from the classical 
elements of the ancient Greek philosophers. The ether, a pure "fifth element" (quinta 
essentia in Latin), was thought to fill the Universe beyond Earth. This quintessence would 
be a contribution to the overall mass-energy content of the Universe. In physics propose, 
the ether would be a space-filling substance or field, thought to be necessary as a 
transmission medium for the propagation of electromagnetic waves. The assorted ether 
theories embody the various conceptions of this "medium" and "substance". This early 
modern ether has little in common with the ether of classical elements from which the 
name was borrowed. 

Albert Einstein was the first person to realize that empty space is not nothing. According to 
the general theory of relativity [11], space is endowed with physical qualities; in this sense, 
therefore, there exists an ether. But this ether may not be thought of as endowed with the 
quality characteristic of ponderable media, as consisting of parts which may be tracked. The 
special theory of relativity compel us to assume the existence of an ether. To deny the ether 
is ultimately to assume that empty space has no physical qualities whatever. Besides 
observable objects, another thing, which is not perceptible, must be looked upon as real. 
Since electromagnetic fields also occur in vacuum, the ether appears as bearer of such fields. 
The ether of the general theory of relativity is a medium which is itself devoid of all 
mechanical and kinematical qualities, but helps to determine mechanical (and 
electromagnetic) events. Ether determines the metrical relations in the space-time 
continuum, e.g. the configurative possibilities of solid bodies as well as the gravitational 
fields. Einstein stated that, if we could succeed in comprehending the gravitational field and 
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the electromagnetic field together as one unified conformation, the contrast between ether 
and matter would fade away [11]. 

3.3. The role of the mind 

DH techniques postulate that the intention of one person can influence the health of a 
distant person. Intentions of one or more persons can interact with the physiological, 
psychological and/or behavioral status of one or more distant living systems. Healers hold a 
mental intent, meditative focus, or prayer for the improvement of the healed, through 
mental focus.  

There is evidence to suggest that mind and matter interact in a way that is consistent with 
the assumptions of distant healing [12]. Mental intention may have some limited effects on 
living systems. A review [13] of reports on energy medicine, spiritual healing, distant 
healing and prayer showed that  there is evidence, though not conclusive, to suggest an 
interaction between mind and matter consistent with the claims of many DH modalities. 
Skin conductance and the autonomic nervous systems of living organisms are more strongly 
affected. More objective effects of various forms of DH are likely small. 

Nonlocal consciousness, in which the awareness of the therapist may connect with the 
awareness of the patient, is an alternative explanation for some of the effects obtained with 
energy medicine. Energy medicine practitioners suggest that the mind, acting through 
biologic energies, can influence states of health and illness profoundly [14]. The therapist 
may reprogram in some way the patient’s disease patterns of perception, behavior, or 
bioenergy states, promoting changes toward health. 

Healing depends on conditions of the therapist such as intention, motivation, emotional 
engagement, mindfulness, commitment and trust. Communication, clinical method, caring, 
competence, and treatment characteristics are differentiated as mediating processes; 
expectancy and conditioning are positioned as antecedents of healing relationships [15]. So, 
maybe it is not the technique that matters, but rather characteristics of the practitioner and 
the context of its application in the healing encounter. Effective healing requires all three of 
these factors: focus, compassion, and intention. The elements of personality most important 
for healing success are empathy and warmth, sincerity or honesty—and the ability to 
enhance positive expectancy on the part of the patient.  

We know very little about what qualifies a person to successfully express therapeutic 
intention as a healer. Most investigators believe that the sincerity and genuineness of prayer 
must surely make a difference, but in most prayer experiments these factors are merely 
assumed without being rigorously assessed [16]. Variability associated with healing 
interventions can be expected because of the reliance on human operators who are subject to 
psychological influences such as expectation and to physical influences such as fatigue. 

The level of well-being of the therapist can affect treatment outcome. The practitioner must 
be in a good healing state. It is expected from practitioners maintaining a daily routine of 
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compassionate practice that seeks to mobilize these states within themselves, as a way of 
life. It also should facilitate the kind of personal growth that is required to embody the states 
of wholeness and balance that healers seek to engender in their clients [8]. 

4. Problems associated with DH 

There is much skepticism and negation by scientists about the validity of distant healing 
therapies. This is mainly due to the impossibility to detect and measure the SVE by the 
current available instruments. A barrier to taking such work seriously may be the belief that 
it is fundamentally incompatible with the scientific world view. Physics-based models are 
not presented as explanatory but rather as suggestive. In essence, DH postulates that mental 
intention alone can affect living systems at a distance, unbounded by the usual constraints 
of both space and time. This postulate challenges scientific assumptions that often go 
unexamined, including the nature of causality [17] 

A principal impediment to the acceptance of healing as an established form of therapy has 
been its seeming resistance to rigorous, systematic empirical research. The reason for this 
perception is that published research has been largely (but not exclusively) unrigorous and 
unsystematic. The generally poor quality of current research with inadequate design, 
measurement, and analysis prevented this field of scientific inquiry from moving forward. 
There is a lack of an universal accepted theory that would constitute the base for the DH 
paradigm. Fundamental non-responded issues includes [10]: what is the source of healing 
and the pathway by which it is transmitted to the client; what it is precisely being 
transmitted or channeled or worked with; what exactly healers do when they perform 
healing; and what is required of the client in order to receive healing. 

Other obstacle is the lack of objective standards to offer DH modalities as health treatment. 
There is no established protocol for any of the DH modalities. Appropriate dosage would be 
a critical element in assessing the efficacy of treatment. It is not well established how many 
sessions in a series the person should have to observe an effect. The amount of time is often 
determined by the healer’s sense of adequacy or experience. Also, there may be variations 
that are seldom considered regarding the preparation, the innate characteristics or the state 
of consciousness required of healers. There are no universally accepted standards for 
training and certification of the therapist. Some licensed practices require years of training, 
with hundreds of hours of documented time with clients required for certification. Many 
healers describe what they do as a gift that they have cultivated without formal training. 
The professional training of healers needs a model of continuing education and 
credentialing. Most energy medicine practitioners are not familiar with conventional 
medical diagnoses or research methodology. 

What is problematic in the study of these therapies is the lack of measurability of these 
healing energies using the instruments available. Unfortunately, most current tools of 
measurement is based on responses to electrical signal. These instruments cannot detect and 
characterize the putative healing energies or forces of life. We cannot observe the biofield 
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directly, isolate it, or analyze it comprehensively. But there are many unobservable aspects 
of nature known only indirectly in physics by their effects. Since there is always noise 
associated with a transfer of energy, there is a limit to the amount of information which can 
be transferred from one system to another based on the signal (the desired information 
carrying power) to noise (undesired interfering power) ratio. 

The effects of distant healing therapies are so many variable and unpredictable that is very 
difficult to be scientifically studied. Variables related to the patient, the practitioner and 
other elements of the environment can interfere on the observable outcomes. The 
unpredictability of the response to treatment contributed to skepticism about its benefits 
and increases the tendency to attribute the effects of these therapies to placebo effect or to 
spontaneous remission of diseases. This poses a challenge in establishing an appropriate 
time frame in which to determine the effect, because the time period may often be variable. 
For example, one person may experience some effects immediately, whereas others may not 
experience the effects for a day or more [18]. 

Ethical considerations must be established when offering DH. These modalities have no 
serious side effects, but an occasional undesirable effect is that symptoms such as pain may 
increase in the first few sessions. This effect is taken by experienced healers as a good sign, 
indicating that the energetic components that lie behind the symptom are being released. 
When treatment is continued, symptoms usually improve, but patient must be aware of 
these facts. DH can be given as a complement to any other allopathic approaches, with no 
dangerous interactions with other treatment [6]. However, delaying other treatments that 
are potentially beneficial is a conceivable problem. Problems may arise when patients defers 
biomedical interventions for an extended period of time to pursue energy modalities. If 
paradigm conflicts arise between conventional and complementary approaches, 
practitioners of DH must assume the commitment to not suggest to patient to abandon the 
conventional treatment. When clinical deterioration occurs due to lack of compliance with 
these principles, the prejudice against DH is reinforced. 

5. Results of researches 

Against the skeptic vision surges a quantity of researches about the effects of therapeutic 
uses of the SVE over simple animal, the biochemistry of bacteria and cells in culture, and 
over the growth of yeasts and seeds. There are dozens of randomized controlled studies in 
humans, animals, plants, bacteria, yeasts, and enzymes that suggest spiritual healing can be 
effective for pain, anxiety, depression, AIDS, hypertension, arthritis, wound healing, and 
other problems [6]. 

There are evidence of intentionality effects at the clinical level, as in healing studies 
involving whole persons; at the tissue level, as in studies involving populations of various 
types of cells; at the microbial level, as in studies involving growth rates of bacteria, yeasts, 
and fungi; at the molecular level, as in studies involving enzyme kinetics and biochemical 
reactions [12]. The fact that intentionality effects are demonstrated across this enormous 
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spectrum of nature suggests that there is a general, pervasive principle in nature—the ability 
of intentionality to change matter. There are many studies on the effects in animals, plants, 
bacteria, yeasts, or cells in vitro, enzymes and DNA, many of which show highly significant 
effects [6]. Some studies indicate that the consciously focused intention can prevent the 
growth of tumor cells in vitro, and also influences both DNA replication and the 
conformation states of the DNA helix [5]. 

To determine if energy healers could affect the metabolism of geranium leaves, Creath et al 
[19] designed a study to test their effectiveness on the biophoton emission. They compared 
effects of treated leaves to untreated control leaves from a single geranium plant. Leaves 
from intervention sample were treated for 10–15 minutes with a healing intention using an 
energy healing technique. Leaves from the untreated sample were placed in similar 
conditions to act as a control. The treated leaf sections have noticeably less biophoton 
emission, and there are fewer clumps with less activity near the edges, showing a healthier 
state [19]. 

Studies of DH in humans are quite promising; however, the effects seem more marked in 
small animals or simple life forms. At this point, they can only suggest that these healing 
modalities have efficacy in reducing anxiety; improving muscle relaxation; aiding in stress 
reduction, relaxation, and sense of well-being; promoting wound healing; and reducing pain 
[20]. Although research findings show that such interventions are promising, more research 
is needed. 

In human subjects, there are around two dozen major-controlled studies, approximately half 
of which show statistically significant results favoring the intervention group toward whom 
healing intentions were extended. Approximately eight systematic or meta-analyses of 
studies involving healing intentions and prayer have been published in peer-reviewed 
journals. All but one arrived at positive conclusions [12]. In a systematic review of 
randomized double-blind controlled trials about DH the positive and negative results were 
almost identical. A statistically significant effect was found in almost all categories of DH 
studied (16 papers). A limitation of this review was the heterogeneity and methodological 
limitations in many studies [21]. In another review of 191 randomized controlled trials of 
ADT, 124 showed statistically significant effects [6]. 

A systematic review [2] examined 66 clinical studies with a variety of biofield therapies 
in different patient populations. They conducted a quality assessment as well as a best 
evidence synthesis approach to examine evidence for biofield therapies in relevant 
outcomes for different clinical populations. Biofield therapies show strong evidence for 
reducing pain intensity in pain populations, and moderate evidence for reducing pain 
intensity hospitalized and cancer populations. There is moderate evidence for decreasing 
negative behavioral symptoms in dementia and moderate evidence for decreasing 
anxiety for hospitalized populations. There is equivocal evidence for biofield therapies' 
effects on fatigue and quality of life for cancer patients, as well as for comprehensive 
pain outcomes and affect in pain patients, and for decreasing anxiety in cardiovascular 
patients [2] 
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In University of Arizona, Tucson (USA), a study [22] described particularities of Reiki 
practitioners and the treatment scenario. To do it, wild type E.coli bacteria were heat 
shocked for 25 minutes at 49ºC just prior to Reiki treatment. Samples were then randomly 
assigned to the treatment and control groups. Those samples brought to the treatment room 
were given 15 minutes of Reiki. some practitioners took part in healing treatments on a real 
patient, prior to their sessions working with the bacteria. The results showed that the 
bacteria which were treated straight after a healing treatment was given grew significantly 
better than those which were given Reiki without a healing context, and that practitioner 
well-being, as measured by questionnaires before and after every session also had an 
influence on the success of the treatment. They also found that prior negative feelings by the 
practitioner correlated with low or even negative growth of the bacteria. 

A study, using functional magnetic resonance imaging (fMRI) technology, demonstrated 
that distant intentionality (DI), defined as sending thoughts at a distance, is correlated with 
an activation of certain brain functions in the recipients [23]. Eleven healers at distance were 
recruited. The recipient was placed in the MRI scanner and isolated from all forms of 
sensory contact from the healer. The healers sent forms of DI that related to their own 
healing practices at random 2-minute intervals that were unknown to the recipient. 
Significant differences between experimental (send) and control (no send) procedures were 
found (p = 0.000127). Areas activated in the recipient brain during the experimental 
procedures included the anterior and middle cingulate area, precuneus, and frontal area. It 
was concluded that instructions to a healer to make an intentional connection with a sensory 
isolated person can be correlated to changes in brain function of that individual [23]. 

A promissory form to monitoring biofields around living organisms was presented by 
Creath et al. [19]. Experimental evidence indicates that biophotonic emission (light) plays an 
important role in certain biological functions and processes. Advances in low-noise, cooled, 
highly sensitive CCD (charge-coupled device) cameras able to count photons over 
thousands to millions of pixels have made it possible to image biophoton emission in 
completely darkened chambers. Images of biofields can now be recorded and changes can 
be monitored over time. The biophoton emission imaging provides information about 
metabolic functioning, state of health of the organism, and that BE appears to be able to be 
modulated by the intention of a healer [19]. 

6. Suggested solutions 

Outcome of DH are often not disease specific. Biomedical research generally develops a 
specific treatment aimed at a specific problem based on an understanding of the 
mechanisms of action, which could be physical, biochemical, neurologic, or genetic. 
Understanding of the mechanism of disease or disorder is critical to matching an 
intervention to alter the progress of disease, restore function to an organ or system, or repair 
a malfunctioning aspect. DH therapies are not designed as treatments for specific diseases; 
appropriate outcomes, effective dosages, and time lines to detect efficacy are unknown. 
Therefore, it is challenging to design studies that can adequately control variables so that a 
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causal relation can be detected [18]. The DH must be seen more as a complementary 
intervention than treatment for specific diseases. Many hospitals incorporate Reiki, 
therapeutic touch, or similar initiatives, particularly to help people before or after surgery or 
the discomfort related to cancer treatment. 

DH practice emphasizes, as a clinical objective, the strengthening or reinforcement of the 
client’s innate resources to enable one to withstand pathogenic exposures or threats, thus 
ameliorating susceptibility to disease and/or facilitating recovery. DH can be applied not 
just to correct a present pathological state and to restore balance, but also to prevent future 
pathology in a normal client and to elevate a healthy client to a state of high-level wellness. 
DH seeks to empower one’s innate healing resources, and not to attack a disease process, as 
in Western biomedicine [24]. Also, DH must not be offered as a substitute to conventional 
medical treatment or without a clinical diagnosis by a doctor.  

When considering therapies based purely on the putative manipulation of bioenergy fields, 
patients should be warned that the mechanism of action is not fully understood and that the 
benefits vary from individual to individual and take the financial implications into 
consideration. They may reduce stress and have a modest effect on pain relief but have no 
antitumor effects [25]. Patient must be aware that intense emotional experiences and 
memories may also surface. Therapies based on bioenergy fields are safe and may provide 
some benefit for reducing stress and enhancing quality of life [25]. 

Some patient-oriented practice recommendations are suggested by Rindfleisch [20]: Energy 
modalities can be useful when integrated with primary care medicine. Energy medicine is 
generally safe and may help to modestly decrease pain (roughly 1 point on the 10-point 
scale), and to reduce anxiety and to improve wellbeing measures. Consider energy medicine 
when: A biomedical diagnostic workup has not been revealing; Patients make it clear that 
such an approach would resonate with their belief systems. Adverse effects: as intense 
emotions may arise during sessions, it should be used with caution in people who have 
psychoses. Evaluation of healers’ qualifications is also important: How much time have they 
spent in training? Are they licensed or certified? How is their acceptance to integrate their 
treatment with the conventional one? 

Energy medicine interventions may complement conventional care and have minimal risks. 
Patients report high satisfaction with energy medicine interventions perhaps because 
complementary therapists often offer patients significant amounts of time to talk about their 
problems. Conventional medical wisdom can inform and enhance energy medicine practice 
by encouraging further research. It is hoped that the future will bring more collaboration, 
greater acceptance of integrative care, and greater appreciation of energy medicine  

The evidence presented so far are sufficiently interesting to warrant further study. Recent 
research suggests that there is a sound basis for accepting DH as a legitimate intervention. It 
is essential to recruit multidisciplinary teams to investigate the biofield: physicists, 
biophysicists, chemists, engineers, biologists. Figure 1 presents key questions that must be 
answered by future researches in order to establish the ultimate paradigm which will make 
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DH fully acceptable by the current biomedical model. Below are also some directions for 
future research [26] to accelerate the progress of understanding the source and the biological 
effects of DH: 

 
 
 
 
 

 
 
 
 
 

Figure 1. Key questions to establish the ultimate paradigm of distant healing> 
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• Clarify the scientific hypotheses. Develop further theories to resolve questions of 
mechanism of action. Researchers must seek whether ancient theories supposing subtle 
energetic effects of these therapies are supported by current data 

• Develop pre-clinical models (cell, tissue, animal) to validate their biological effects and 
mechanisms of action.  

• Validate markers attesting to the biological effects. Maybe specific biomarker associated 
with stress and relaxation response systems should be examined to determine impact of 
biofield over autonomic nervous system 

• Investigate the ultra-weak electromagnetic components of the biofield. Although the 
purported subtle energy cannot be directly measured, bioelectric signal measurement 
can be examined at least as a shadow or a trace of this energy 

• Clarify issues that are clues to DH: characteristics of the therapist; potential moderators 
or mediators of treatment (e.g., expectation, empathic resonance); the regime of 
ministration and dosage needed; etc. 

7. Conclusion 

Figure 2 (mostly based on information from Tiller [27] presents a proposal intended to 
summarize all the information presented in this chapter. This scheme starts with some 
external afferent EM energy (A), which source may be the organism of the practitioner or 
even EM waves from the environment. The focused intention of the practitioner (B) imprints 
information in this EM energy, modifying the waves (C) that arrive to the patient body (D). 
This would modulate the chemical reactions in cell, generating a new structure expression 
that would set a physiologic function (E).  

 
Figure 2. A proposal to summarize all presented information. A = external afferent EM energy, from the 
organism of the practitioner or waves from environment. B = focused intention of the practitioner 
imprinting information in this EM energy. C = afferent modified EM waves. D = a cell representing the 
patient body. E = a new set of some physiologic function> 
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‘‘Subtle energy’’ effects are neither supernatural, nor do they require a revision of physics. 
One reason that a particular event cannot be explained by science might be due to human 
ignorance. Our science is constantly under revision. In fact, the known universe seems far 
too big for us to believe that we will ever fully comprehend all of its potentially knowable 
scientific laws. The effects could be due to factors beyond the current scientific 
understanding, which will be better understood with time. The failure of science to 
characterize the SVE does not confirm that it does not exist.  

As Dossey posed [12], the key question is not how large the effects are, but whether they 
exist at all. In other words, what matters is whether human consciousness can act non-
locally to affect the material world, beyond the reach of the senses. If only a single one of 
these studies is valid, then a nonlocal dimension of consciousness exists. In this case, the 
universe is different than we have supposed, and the game changes. 

Author details 

Marcelo Saad* 
Hospital Israelita Albert Einstein, Brazil 

Roberta de Medeiros 
Centro Universitario S. Camilo S. Paulo - SP, Brazil 

8. References 

[1] Rubik B. The Biofield Hypothesis: Its Biophysical Basis and Role in Medicine. J Altern 
Complement Med 2002;8(6):703–717 

[2] Jain S, Mills PJ. Biofield Therapies: Helpful or Full of Hype? A Best Evidence 
SynthesisInt. J. Behav. Med. (2010) 17:1–16 

[3] Oschman JL. Energy and the healing response. Journal of Bodywork and Movement 
Therapies (2005) 9: 3–15 

[4] Movaffaghi Z, Farsi M. Biofield therapies: Biophysical basis and biological regulations? 
Complementary Therapies in Clinical Practice (2009) 15: 35–37 

[5] Denner SS. The Science of Energy Therapies and Contemplative Practice. Holist Nurs 
Pract 2009;23(6):315–334 

[6] Benor DJ. Energy Medicine For The Internist. Medical Clinics Of North America. 
2002;86(1):105-125 

[7] Hintz KJ, Yount GL, Kadar I, Schwartz G, Hammerschlag R, Lin S. BioEnergy Definitions 
and Research Guidelines. Alternative Therapies in Health & Medicine. 2003,9:13-30. 

[8] Levin J, Mead L. Bioenergy healing: a theoretical model and case series. Explore 2008, 
4(3): 201-9 

[9] Jonas WB, Chez RA. Recommendations Regarding Definitions and Standards in Healing 
Research. The Journal Of Alternative And Complementary Medicine. 2004, 10(1):171–181 

                                                                 
* Corresponding Author 



 
Complementary Therapies for the Contemporary Healthcare 230 

[10] Levin J. Energy Healers: Who They Are And What They Do. Explore 2011; 7:13-26 
[11] Einstein A. Ether and the Theory of Relativity. Presentation delivered on May 5th, 1920, 

in the University of Leyden, the Netherlands 
[12] Dossey L. Healing Research: What We Know and Don’t Know. Explore 2008, 4(6): 341-

52 
[13] Jonas WB, Crawford C. Science and spiritual healing: a critical review of spiritual 

healing, ‘‘energy medicine,’’ and intentionality. Altern Ther Health Med 2003;9(2):56–61 
[14] Benor DJ. Spiritual Healing. In Shannon S (editor): Handbook of Complementary and 

Alternative Therapies in Mental Health. Academic Press, Inc. San Diego, USA, 2002. 
[15] Miller WL, Crabtree BF, Duffy MB, Epstein RM, Stange KC. Research guidelines for 

assessing the impact of healing relationships in clinical medicine.Altern Ther Health 
Med. 2003;9(3 Suppl):A80-95. 

[16] Schwartz SA, Dossey L. Nonlocality, Intention, And Observer Effects In Healing 
Studies: Laying A Foundation For The Future. Explore 2010; 6:295-307 

[17] Schlitz M, Radin D, Malle BF, Schmidt S, Utts J, Yount GL. Distant healing intention: 
definitions and evolving guidelines for laboratory studies. Altern Ther Health Med. 
2003;9(3 Suppl):A31-43. 

[18] Engebretson J, Wardell DW. Energy-Based Modalities. Nurs Clin N Am 42 (2007) 243–
259 

[19] Creath K, Schwartz GE. What Biophoton Images of Plants Can Tell Us about Biofields 
and Healing. Journal of Scientific Exploration, 2005;19(4):531–550 

[20] Rindfleisch JA. Biofield Therapies: Energy Medicine and Primary Care. Primary Care: 
Clinics in Office Practice 2010;37(1):165-179 

[21] Astin JA, Harkness E, Ernst E. The Efficacy of “Distant Healing”: A Systematic Review 
of Randomized Trials. Ann Intern Med. 2000;132:903-910 

[22] Rubik, B., Brooks, A.J., Schwartz, G.E. In vitro effect of Reiki treatment on bacterial 
cultures: role of experimental context and practitioner wellbeing. Journal of Alternative 
and Complementary Medicine. 2006; 12(1); 7-13. 

[23] Achterberg J, Cooke K, Richards T, Standish LJ, Kozak L, Lake J. Evidence for 
correlations between distant intentionality and brain function in recipients: a functional 
magnetic resonance imaging analysis. J Altern Complement Med. 2005;11(6):965-71. 

[24] Levin J. Scientists and healers: toward collaborative research partnerships. Explore 
2008; 4(5):302-310 

[25] Deng GE et al. Evidence-Based Clinical Practice Guidelines for Integrative Oncology: 
Complementary Therapies and Botanicals. Journal of the Society for Integrative 
Oncology. 2009, 7(3):85–120 

[26] Anonymous (National Center for Complementary and Alternative Medicine, National 
Institutes of Health, USA). Expanding Horizons of Health Care - Strategic Plan 2005-
2009. NIH Publication number 04-5568 December 2004.  

[27] Tiller WA. A Personal Perspective on Energies in Future Energy Medicine. The Journal 
Of Alternative And Complementary Medicine. 2004;10(5):867–877 


	Cover
	Complementary Therapies for the Contemporary Healthcare
	©
	Contents
	Preface
	Section 1 Current Scenario
	1 Complementary Therapies – Considerations Before Recommend, Tolerate or Proscribe Them
	2 Integrating Complementary and Conventional Care Using Quality Use of Medicines as a Framework
	3 Evaluating Homeopathic Therapies for Contemporary Health Care: An Evident Priority

	Section 2 Diagnostic Resources
	4 Review of Traditional Chinese Medicine Pulse Diagnosis Quantification
	5 Does the Cognitive Top-Down Systems Biology Approach, Embodied in Virtual Scanning, Provide Us with a Theoretical Framework to Explain the Function of Most Complementary and Alternative and Most Orthodox Biomedical Techniques?
	6 Musical Auditory Stimulation and Cardiac Autonomic Regulation
	7 Spiritual-Religious Coping – Health Services Empowering Patients’ Resources

	Section 3 Therapeutic Resources
	8 Botanical Species as Traditional Therapy: A Quantitative Analisys of the Knowledge Among Ranchers in Southeastern Brazil
	9 Hypocholesterolaemic Effects of Probiotics
	10 Traditional and Modern Medicine Harmonizing the Two Approaches in the Treatment of Neurodegeneration (Alzheimer’s Disease – AD)
	11 Distant Healing by the Supposed Vital Energy – Scientific Bases



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice




