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1.  What is CAM?

There is no single, concrete definition that currently encompasses the meaning of the phrase “complementary and alternative medicine” (CAM). There are several reasons for the wide variety of interpretations of the phrase “CAM,” including (1) the immense number of modalities it encompasses, many of which are highly divergent from one another not only in terms of practice but also in the philosophies proposed for their mechanisms of action, as well as (2) lack of standardization and (3) the constantly changing nature of this division of medical practices. Therapies most commonly thought of as CAM include, but are not limited to: acupuncture, Ayurvedic medicine, biofeedback, chiropractic,
 homeopathy, herbal medicines, hypnosis, massage therapy, naturopathy, supplements, yoga, therapeutic touch, prayer/spiritual healing and tai chi (Complementary and Alternative Medicine, 2006).  



As a result of this large number therapies that are considered CAM, an explanation to encompass all these practices must be very broad, in an attempt to identify the unifying factor within them all.  This can be done in two ways: by comparing CAM to conventional medicine, and by comparing complementary to alternative methods.  Each assessment reveals different aspects of CAM.  

1A. Defining CAM in Relation to Allopathic Medicine


Defining complementary and alternative medicines by their relationship to traditional medicine began over 150 years ago with the advent of homeopathy.  The definition of allopathic medicine was created by C.F.S. Hahnemann in the late 1800s as a counterpoint to his new development of homeopathic medicine (Definition of allopathic, 2007).  Homeopathy is described as healing through the administration of very small amounts of substances causing the same symptoms that the disease creates, like the concept behind an allergy shot.  Homeopathy is said to focus on and treat the patient on an individual basis (Definition of homeopathic, 2007).  In comparison, allopathic medicine is defined as treatment of illness through methods which create effects that are opposite from the symptoms of the disease, that is, administering medicine that will “negate” the disease. The primary concern is killing the bacteria which have caused the illness.  In allopathic medicine, remedies for the same sickness generally do not change from patient to patient.  The pertinent parts of these definitions, in differentiating between allopathy (which in this case represents all of conventional or Western medicine) and homeopathy (representing all of CAM) are the differences in their foci: the pathogen-related etiology of a disease (allopathy) versus the whole-patient centered approach (homeopathy). 

1B. Defining CAM as Marginal 



Another useful method for defining CAM by its relationship to conventional  medicine begins with referring to CAM as “marginal medicine.”  Marginal medicine implies that there is a widely accepted form of medicine, which is considered to be most successful and reliable at diagnosing and curing illnesses, and that adherents of this primarily accepted medicine in turn regard other types of medical practices as outliers, or marginal (Wallace & Morley, 1976). In the United States, the primarily accepted type of care is typically allopathic medicine, which can also be referred to as conventional, traditional, orthodox, Western, mainstream, regular or biomedicine (“Definition of Allopathic Medicine,” 2007).  Again, the definition of allopathic or conventional medicine centers on removal of a disease.  



The key reason that CAM practices are typically considered outliers is that the fundamental philosophies or theories on which these types of medicine are based are not familiar to, and therefore not easily accepted by, most conventional medical practitioners. 

A continual dichotomy, or differing emphasis, exists between conventional medicine (and its treatment of the patient using modern scientific technology) and the more culture-bound approach emphasized in many CAM therapies, in which illness is often tied to personal beliefs and complaints or patients’ judgment of illness. (Spencer & Jacobs, 1998)  

Massive cultural differences/barriers between types of treatment create a rift that, without education about the beliefs on which such treatments are based, may be insurmountable in many cases. Even with basic understanding of an unfamiliar belief system, physicians may still not consider them valid.  Wallace and Morley (1976) state that CAM “departs from the germ theory and bacteriological orthodoxy” of modern Western medicine and “tends to provide alternative legitimations for its practices,” such as using “the body’s inherent curative powers, and … techniques for aiding, stimulating, or releasing them” (Wardwell, 1976). 



A few examples of CAM that fall into this category of different “theories” of healing include acupuncture and tai chi, both of which use the concept of qi (pronounced “chi”), which is not well understood or accepted by most of the Western public or conventional medical community. Qi is generally explained as being energy or the “vital force” of a living being. The positive and negative aspects of qi must be balanced and allowed to flow freely within the body to achieve optimal health. When qi is blocked and cannot circulate, illness results (“Qi,” 2005). 



Another reason CAM is perceived as marginal includes the lack of scientific evidence for efficacy of CAM procedures. Physicians may be willing to accept some CAM therapies as legitimate if there is scientific research supporting assertions that the methods work, even if they do not feel the philosophy of action is valid.  However, such evidence is chronically absent in scientific journals (Chan, 2005).  

1C. Defining CAM by Comparing Complementary Versus Alternative

Finally, it may be useful to define “complementary” versus “alternative” as a method of further elucidating the whole meaning of the term “CAM.” Complementary practices are sometimes defined as those which are considered useful as adjuncts or supplements to conventional medicine.  They provide additional therapy for patients and do not interfere with the way allopathic medicine is administered. In comparison, alternative medicine is defined as that in which a patient takes part or utilizes in lieu of conventionally prescribed medications or practices (“Complementary,” 2006).  Alternative medicines may be seen in a negative light as a result of the harm that may arise from avoiding conventionally prescribed treatment plans.  Thus, the combination of alternative and complementary practices results in a very wide grouping of therapies, because it must include those modalities that are used as addenda to, as well as those that may be used to replace, allopathic practices. 

1D.   A General Definition of “CAM”


To clarify, a unifying definition of CAM must first and most importantly include that CAM can only exist as an outlier in terms of conventional, widely accepted medical practices. It must also take into consideration that CAM practices can either be used as part of, or in place of, conventional medical therapies. 

2.  What are the issues with CAM?  



There are numerous reasons why physicians and the general public do not accept CAM.  These include (1) lack of FDA regulation of supplement-type treatments, (2) lack of government regulation on the practice of the modalities or (3) the education and training of the practitioners, and/or (4) the research of the therapies, which presents the greatest hindrance to CAM acceptance among conventional practitioners. 
2A. The FDA Does Not Regulate Supplements  


Supplements are defined by the FDA as

products (other than tobacco) intended to supplement the diet that bear or contain one or more of the following dietary ingredients: a. A vitamin; b. A mineral; c. An herb or other botanical; d. An amino acid; e. A dietary substance for use by man to supplement the diet by increasing the total dietary intake; or f. A concentrate, metabolite, constituent, extract, or a combination of any ingredient mentioned above. Further, dietary supplements are products intended for ingestion, are not represented for use as a conventional food or as a sole item or a meal or the diet, and are labeled as dietary supplements. (“How are dietary,” 2005)


Supplements represent a very large and essential portion of CAM therapy.  These remedies are commonly recommended by acupuncturists, homeopaths, naturopaths, and other CAM practitioners as medicines or as part of specialized diets, or self-prescribed by consumers. In 1994, the Dietary Supplement Health and Education Act was passed, which stipulates that supplements do not require examination by the Food and Drug Administration (FDA) in order to ensure their safety and efficacy.  Manufacturers are therefore not required to support their advertising claims with scientific research.  But rather, they need only to label their product with the following statement: “These claims have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure, or prevent any disease” (Angell & Kassirer, 1998).  

2A1. Dangers Associated with Lack of Supplement Regulation


The lack of supplement regulation presents several potential dangers which may be the basis for physician and some consumer distrust.  Without substantial scientific evidence of efficacy to support their claims, there is no guarantee that supplements will provide any benefit or have any action in the body at all.  In this case they are a waste of money.  In addition, lack of research on supplements allows for the possibility of negative physiological interactions between various supplements, as well as interactions between supplements and prescription medications. Most of these interactions have not been investigated and therefore have the potential to be seriously health-threatening.  As a result, there is no evidence that such supplements will not cause harm (consumed on their own, or as a result of interactions with other medications), which is an unacceptable possibility for physicians and is probably the greatest factor deterring physicians from prescribing or trusting most supplements.  Although these interactions between supplements and prescription medications have been noted and documented in many cases, lack of regulation means that no changes are required either in the content of the supplement or in the advertisement, except in very extreme cases and obvious cases.  In many cases, lack of regulation has the potential to place consumers at risk.

2A2. Supplement Content


In pharmaceuticals, the ingredients and proportions are strictly regulated by the FDA.  Lack of regulation and resultant lack of research on supplements means that the content of supplements is uncertain.  Some (1) may have too much of a single nutrient or other active ingredient to be considered safe, (2) may be unknowingly contaminated with heavy metals or pesticides, (3) may have different proportions of ingredients between brands or lot numbers for what is considered to be the same supplement, and/or (4) may have different species of similar plants for same treatment (Vuskan & Sievenpiper, 2005).  Each of these may present a serious impediment to acceptance of and safety of this important aspect of CAM therapies, largely as a result of how difficult research becomes with the inclusion of so many variables.   

2A3. Lack of Research Does Not Indicate Uselessness 


It is unfair, however, to assume that all supplements, either self-prescribed by patients or recommended by CAM practitioners, are simply harmful fakes on the market with the intent to exploit consumers and make money.  It is important to note, in terms of what is considered safe to consume, that any medication or supplement (CAM or conventional) taken in inappropriate doses has the potential to be dangerous.  Western medication is usually not entirely harmless because it would also be useless to the patient; that is, if a prescription has no mechanisms of action within the body, it would have no capacity for healing. All prescriptions of conventional medicine, as well as all CAM supplements, should be taken according to directions and in the appropriate doses.



Some supplements may be more carefully monitored than others, with more detailed instructions for preparation (specific proportions of ingredients) and for consumption.  Herbal remedies recommended in Traditional Chinese Medicine (TCM), for example, tend to be more closely regulated, at least within the confines of TCM (although not necessarily by the U.S. government), than supplements that are sold over-the-counter in drugstores and supermarkets (“Should the NCCAOM,” 2003).  This is because patients may self-prescribe over-the-counter supplements without understanding them or the interactions that could arise, whereas a practitioner of TCM understands what would be dangerous and provides the patient with specific instructions on how, when and what dose of a recommended supplement to use.  TCM practitioners give extensive interviews to patients to become well-informed on the patient’s entire problem, including other medications being used, and recommend herbal supplements based on the patient’s specific needs.  They also monitor the patient while on the supplement and will adjust the dosage as necessary after discussing with the patient how well it is managing their symptoms. 



When creating the comprehensive definition of CAM practices, part of this definition must necessarily include, in order to protect consumers, “that CAM has not been proven to be either completely safe or useful for many health-related areas” (Spencer & Jacobs, 2003).  This makes sense; it is necessary not to overstate the importance of therapies for which there is no evidence of benefits.  However, just because a modality has not yet been proven useful by modern scientific standards does not mean that it lacks efficacy on any/all levels. Lack of research does not indicate that a product is ineffectual or harmful.  It simply denotes that there is, as yet, no proof of harm or benefit.  Therefore, herbal remedies recommended by acupuncturists, homeopaths and other CAM practitioners may have value but are not trusted because of lack of regulation and research, and therefore lack of proof.  Advising patients that many CAM practices have little research supporting their claims is a method for allopathic practitioners to ensure both their patients’ safety and that they do not recommend a therapy that will waste their patients’ money. 

2A4. The Obvious Need For Regulation and Research



Increased regulations would create the necessity for reliable research to support supplement manufacturers’ claims.  It is therefore imperative both that regulations are constructed and that more research is carried out on CAM in order to begin to create a basis for CAM acceptance in Western medicine.  This need for evidence has not, despite appearances to the contrary, gone unnoticed by all researchers.  A study reviewing the content of mainstream medical literature revealed that in the last 30 years “increases in the number and proportion of reports of clinical trials indicate an increasing level of original research activity in complementary medicine and suggests a trend toward an evidence-based approach in this discipline” (Barnes, Abbot, & Ernst, 1999).  Much of this CAM research uses biomedical methods that are also utilized in conventional medical research, including colorimetric protein assays, ultraviolet spectrophotometry, use of regulatory T-cells (immune cells) as biomarkers (Vojdani & Erde, 2006), DNA 

micro-arrays (Hudson & Altamirano, 2006), and HPLC specifically for analyzing aristolochic acids in herbs (Chan et al., 2006), to name a few. Yet despite these data-oriented research methods, there are still numerous difficulties present in CAM-related research which create barriers to creating studies that dovetail well with, and are easily accepted by, Western medical research standards. 

2B. Difficulties in CAM Research That Conforms to Conventional Medical Standards

2B1. “Biomedical vs. Comprehensive Approaches”



It can be very difficult to carry out what is considered by conventional medicine to be proper or acceptable levels of research on CAM modalities.  “One reason for the disparity between CAM and conventional medical research is completely opposite theoretic models” (Spencer & Jacobs, 2003).  These two paradigms are: biomedical methods, as used in conventional medical research involving hypothesis testing and linear reasoning, versus comprehensive approaches, commonly used in research on CAM and which are “concerned with multidimensional factors that may or may not be studied independently” (Spencer & Jacobs, 2003). 



Typical research methods accepted by the wider medical community include or generally require randomized, double-blind, controlled clinical trials with statistical analyses. This means that patients should be separated into control or experimental groups randomly (randomized), without either the subject or the administrator of the treatment being aware of who is in which group or who is receiving which treatment (double-blind), with all aspects of the experiment kept within certain parameters to avoid interference between multiple variables (controlled), and using human subjects (clinical) after a certain level of safety has been established by in vitro trials.  CAM research often fails to meet these expectations in numerous areas, leading to lack of trust in the research.  



Fetrow and Avila (2000) reported that the difficulty in herbal research (difficulties which also apply to most other CAM practices) lies in the specificity of Western pharmaceutical standards.  Despite the fact that many prescription drugs are combinations of chemicals, typical research methodology involves researching the effects of one part, one ingredient, of a substance at a time.  However, many herbs and CAM modalities involve the use of multiple herbs/ingredients or therapies at one time, in synchrony with one another. 



Variability presents itself as perhaps the greatest obstacle to efficient CAM research of all kinds. Such inconsistency does not occur in the biomedical research upon which modern allopathic medicine is based.  The conventional medical community is not used to variability and abhors it because, as has been revealed, it makes it nearly impossible to be certain about the usefulness of any substance.  If there were such uncertainty present in prescription medications, many would not be allowed on the market at all. As a result of strict regulations on the formulae of all medications, research on one group of tablets, for example, represents the effects expected of every dose of that medicine dispensed around the world.  



Rigorous tests are carried out in a stepwise fashion, from in vitro to animal testing and eventually to human tests if the drug is considered safe in previous trials.  Strict regulations exist for each stage of research (“Daily health policy,” 2006).  Human studies are repeated to uncover any side effects and to make sure that the drug will likely be safe for varied individuals within large populations.  Each individual may react differently to a medication depending on a myriad of factors such as age, gender, genetic predispositions, personal habits i.e. smoking, alcohol consumption, health prior to exposure to medication.  These tests verify that an acceptably low percentage of people will be negatively affected by the drug.  This acceptably low percentage is referred to as the effective dose (ED99). The Therapeutic Index (TI), also critical, is “the ratio of the dose required to produce a toxic effect and the dose needed to elicit the desired therapeutic response” (Casarett & Doull, 2003).



Such stepwise studies are not carried out on many CAM supplements, neither on herbal mixtures recommended by registered clinicians nor in herbal formulas or single herbs sold at retail outlets.  Besides lack of regulation, this may be because many people are already exposed to the herbs (those taking them) and therefore multiple level screenings before human exposure are not carried out.  



However, instead of viewing this simply as a failure on the part of researchers to adhere rigorously to accepted standards, research on CAM modalities commonly present difficulties which do not occur in research on conventional medicine. The differences that separate CAM and allopathic medicine in methodology and theory make it difficult to research them with the same methods.  In addition, lack of a single, concrete definition creates great difficulties in the ability of CAM to be assessed appropriately by research and may therefore be detrimental to proper interpretation of such research and concurrence among figures presented on CAM statistics. Examples of how different definitions of CAM create divergent estimates of CAM use are presented in Section 4A of this paper.  The inclusion or exclusion of certain modalities among different surveys makes it difficult to locate a single, cohesive estimate of CAM use in the U.S. This represents the lack of standardization within CAM. 

2B2. The Greatest Difficulty in CAM Research: Variability 


As a direct result of lack of regulation, there is extensive variability in CAM therapies of numerous kinds, including not only supplements but almost all areas of CAM. For example, the potency of various brands or even lot numbers of the same herb or other supplement may vary widely (Fetrow & Avila, 2000).  Therefore, it is only the efficacy of that single brand at their recommended dose that is being examined in any given study, not the entire body of that supplement that is available on the market.  Vuskan and Sievenpiper (2005), in their detailed analysis of ginseng’s efficacy in treating diabetes, noted that different concentrations of active ingredient(s) may be caused by numerous factors, such as batch number, method of preparation, and different species of closely related plants.  With so many possible variables in a single herbal treatment, it is incredibly difficult to reproduce results and therefore to demonstrate whether an herb has merit for a certain treatment. They also mentioned that, “There is evidence that this high variability in composition may contribute to equally high variability in efficacy.”  Other factors that may cause variability in supplements may include the possibility of heavy metal and/or pesticide contamination (Chakraborti et al., 2003), as well as at what point during which season the plants were harvested and whether they crossed national boundaries. International shipping sometimes requires irradiation which in turn will cause the herbs to lose potency (Fetrow & Avila, 2000). 

2B3. Specific Difficulties within Various CAM Modalities

2B3i. Acupuncture, TCM



According to Spencer and Jacobs (2003), guidelines for future acupuncture research, if such studies are to be considered legitimate, would have to include a wide variety of critical additional information apparently not presented in most/many studies devoted to acupuncture: “enrollment procedures, eligibility criteria, clinical characteristics of the subjects, methods for diagnosis, and accurate description of protocols, including types and number of treatments, outcomes used, and statistical analysis.”  



It is extremely surprising that so many essential aspects of quality research are ignored or avoided in such studies.  However, this may not necessarily occur as the result of the neglect of well-accepted standards, but instead as a byproduct of the aforementioned difficulties present in creating and executing CAM studies according to accepted pharmacological models of research.  In terms of the various items absent from these acupuncture studies, it is likely that research on other CAM modalities (perhaps with the exception of studies on herbal medicines and supplements) is also lacking in these areas.  



In addition, acupuncture faces particular difficulties in satisfying the requirement that research be double-blind.  Double-blind studies on acupuncture are especially difficult to conceptualize.  It is not possible for acupuncture research to be double-blind because in order for this to occur, neither the subject nor the practitioner can know what group (experimental or control) the subject is in.  The studies can be single-blind, because of a technique called “sham acupuncture,” which uses different needles and feels like acupuncture but does not puncture the skin, or in which the practitioner used real needles but put them at false points (therefore theoretically doing nothing).  But the practitioner must always know whether or not they are administering real acupuncture, because they can see what type of needles they are using. In addition, in the case of real needles in false places, the practitioner must still be aware of whether they are providing actual acupuncture or the false version (Abuaisha et al., 1998).



Abuaisha et al. (1998) make several other critically important points about the difficulty of acupuncture research. They stated that sham acupuncture done at incorrect or non-existent points is not technically useful as a control, because they propose that inserting the needles anywhere on the body will elicit a physiological response as a result of “some degree of afferent sensory stimulation,” therefore negating sham acupuncture’s use as a null-hypothesis. 



Jang et al. (2003) studied acupuncture’s affects on nitric oxide (NO) production in the brain of streptozotocin-induced diabetic rats. They found that diabetic rats that were provided with acupuncture had significantly depressed levels of NOS (nitric oxide synthase) than diabetic rats that were not given acupuncture.  Interestingly, diabetic rats given sham acupuncture at an incorrect location had NOS levels that were intermediate between these two other groups, which may have indicated that sham acupuncture is not useful as a control, because at least some degree of physiological change was engendered. 

2B3ii. Biofeedback


The primary issue with biofeedback, aside from there being few studies in general, seems to be small sample sizes (Dham, Shah, Hirsch, & Banergi, 2006). In addition, “insufficient pretreatment and follow-up data” is available to “accurately determine the effectiveness of the treatment” (McGrady & Gerstenmaier, 1990).  Case studies seem common, yet as aforementioned, these are not generally considered to be as trustworthy as randomized clinical trials.  It seems likely that the same issues (few studies and low numbers of subjects) also apply to studies on Hatha yoga. 

2B3iii. Herbal Medicines and Other Supplements


Difficulties in researching even a single herb arise in the manner in which the herb is prepared.  For instance, St. John’s Wort may be prescribed as a tincture (steeped in alcohol) or a tea (steeped in water).  Hudson and Altamirano (2006) suggest that each method may have pros and cons impacting the effectiveness of the herb in studies.  Each person might also prepare their own tinctures of teas differently, based on strength, steep time, etc.  There may be a difference between how groups or schools of practitioners may prepare each type of preparation.  Variation arises between methods and between individual preparations of the same method, which changes patients’ exposure to active ingredients and may result in varying levels of physiological activity.


 
Other difficulties with herbal research include that even some “experts may often disagree on dosage” and that “dosage may be different for different ailments” (Fetrow & Avila, 2000).  It is also difficult to test herbal remedies, or combinations of CAM therapies, used in conjunction.  It is not easy to separate the efficacy of each separate part of the therapy, or to determine if the distinct parts must actually be used in synergy with one another, or how they react with each other if they do. 

2B4. Lack of Funding Delays Increased CAM Research 
Unlike allopathic medicine and the market for Western pharmaceutical products and health services, there has been insufficient interest or funding, public or private, for CAM research of comparable rigor…. Despite…a $23 million budget for the NCCAM [National Center for Complementary and Alternative Medicine], public funding and priorities remain diffuse, with 20 separate institutes providing a total of just $315 million for CAM research in 2005. (Lyles, 2005)


In comparison to the funding provided across the nation for allopathic drug research and development, CAM receives a paltry sum with which it is expected to carry out research as vigorous and large-scale as allopathic studies.  Total CAM funding in 2005, provided by only 20 institutions, was $315 million (Lyles, 2005), whereas it has been calculated that in 2000, an average of $403 million was spent per drug for research and development (DiMasi, Hansen, & Grabowski, 2003).  This disparity is clearly a hindrance to CAM research.  Perhaps the best way to increase funding would be to elevate awareness of CAM, therefore heightening the necessity for studies which support CAM claims.  

3.   New Research Methods Are Necessary For Research on CAM to be Accepted

A compelling argument has been made that the random in vitro “high-throughput” screening for new drug therapies preferred by pharmaceutical companies has less practical merit than an ethnopharmacological approach
 that involves ethnobotany and screening of traditional systems of medicine for candidate therapies.  This is especially true for diseases such as diabetes that are complex metabolic disorders, as certain metabolic targets of these approaches may be unrelated or secondary to effects on more proximal defects.  Herbal treatments not identified by conventional in vitro screening systems might therefore still be proven to have clinical efficacy and potential for development. (Vuksan & Sievenpiper, 2005)  

There are those who believe that although biomedical research produces concrete data and is widely accepted, it may fall short of the needs of chronically ill patients. It may not be necessary for research on CAM or chronic illness to conform to typical pharmacological research.  A new era of research is necessary.  Perhaps conventional researchers and practitioners will have to loosen their tight constraints on what they currently consider to be acceptable research procedures.  This may be seen as the easy way out to some, but after a review of the difficulties of research on CAM and chronic illnesses, perhaps it will be understood as an option at the very least, and make sense in some areas.  If a new era of healthcare is occurring, involving a more patient-centered outlook or other paradigm shift, it makes sense that a new age of research, equally vigorous and stringent as current biomedical research, (not “easier” or “lax” but simply “different”) must be accepted in as well. 

3A. New Research Methods Must Rely Heavily on Conventional Biomedical Research Methods



Poorly structured or poorly carried out research is a shame; in some cases, it may add to the body of research that condemns CAM.  In the case of CAM research, “Attempts to show convincing treatment efficacy through clinical research have failed in part because of poor scientific quality and insufficient evidence” (Spencer & Jacobs, 2003).  In a study reviewed by Spencer and Jacobs, most physicians sampled thought that standards of acceptance for conventional medicine using scientific rules of evidence should be equally applied to complementary medicine (2003).



It seems reasonable to state that new guidelines for CAM studies, compromised to account for the difficulties in reconciling the two very different types of research, must be put into effect as soon as possible.  Such standardization is necessary if non-CAM professionals are going to begin to trust CAM.  In many ways, concessions (on the behalf of typical CAM research) will have to be made in order to appease the standards of reliability of pharmacological research.  There are numerous aspects of conventional research that are simply too important to abandon in the search for this new research protocol.  In fact, it seems that the best course of action would be to use the orthodox model as the basis for CAM research and to make small changes gradually, in order to help the new system be accepted and trusted among conventional practitioners and researchers. For instance, statistical analysis is paramount, as are detailed descriptions of methodology, and randomized patient selection for studies. These and other aspects of approved biomedical research would still be required in the new system because they form the basis for making statistically reliable. Without statistical analysis, research means very little.

3A1. An example of a new biomedical research method for studying CAM 



It has been proposed by Hudson and Altamirano (2006) that the use of the micro-array technique on herbal medicines may provide a legitimately “scientific” method of researching the effects of herbal remedies.  Using micro-array, also called gene-array, the whole genome of the experimental organism can be analyzed in one experiment for changes brought about by application of variables, such as Echinacea. Micro-array has been found useful in “cancer research, differentiation and development, toxicology, and the effects of pharmaceuticals on cells and animals.”  The authors believe that this technique can also be utilized with herbal remedies.  They note that in contrast to macro-arrays, in which fewer genes can be monitored and which is therefore relegated to investigating only “pre-conceived hypotheses,” micro-arrays allow for a wider range of investigation because a greater number of genes are examined.  This is critical for herbal medicines (and other medicines) because many of their mechanisms are yet unknown.  The possibility of researching a wide variety of genes allows for a greater likelihood of finding the correct mechanism among the myriad unknown or unforeseen possibilities.  



However, the authors mention that they do not expect micro-arrays to replace ethnopharmacological methods currently in use for herbal medicine research, as the technique still has a few flaws to be worked out.  It is hoped that ethnopharmacy and micro-array techniques will be used in conjunction for now, as a form of integration of CAM and conventional research methods.  Hopefully micro-arrays will become well-accepted in future herbal remedy research, once any issues that may arise are worked out. If such a method were to become mainstream and then accepted among traditional practitioners, if it does indeed “make significant contributions to understanding how herbal medicines work, and therefore … validate their applications in medicine,” as the authors hope, then the future of herbal remedies may benefit immensely.  



Micro-arrays may represent one of the many new ways in which a method that is considered solidly “scientific” because of its use of advanced gene technology and because of its non-bias, both of which may give credibility to certain herbal remedies.  Of course, it is also important to note that it is just as possible that certain herbal remedies will not be proved useful or safe after such research has been carried out.  This would not necessarily aid the advancement of CAM modalities, but it is a necessary part of determining what does and does not work.  This will benefit consumers and insurance companies.  

3B. A basic outline of new research requirements is urgently needed



Cooperation of large groups of divergent types of medical practice have the potential to be very complicated, given that each type of therapy would require individual exceptions because each is so different from the next.  In the face of the possibility of complex regulations, a condensed, broad outline would be more effective, with exceptions added or items revised as research proceeds, in order to avoid stalling acceptable research from beginning immediately because of complicated paperwork or disagreements on specific, less-important aspects of the research. Losing sight of the main goal by getting delayed by specifics will only cause frustration and waste time, although eventually the particulars will certainly have to be discussed and standardized. 



As creation of this new research paradigm would be a learning process, it would require considerable amounts of time and funding for it to be amended repeatedly and perfected.  The ultimate goal would be to locate the middle ground in which both the biomedical and CAM communities could be satisfied with the reliability and trustworthiness (repeatability) of the outcomes of the research.  This would be a massive undertaking and should obviously begin as soon as possible with the use of rough guidelines in order to move forward with acceptable CAM research and to fill in the remaining details of the new paradigm (which would foster even greater trust in the results) as soon as possible. 



In other words, what is needed, as soon as possible, is to create a basic set of guidelines that CAM researchers must follow in order for their research to be considered legitimate and useful as proving or disproving efficacy of CAM modalities.  These guidelines would be a compromise between typical pharmacological, evidence-based research methods and the complications unique to each type of CAM study. 

3B1. Proposed guidelines for new research paradigm.  

The main objectives of the new paradigm would be standardization, statistics, and organization in order for data to be objective and repeatable. First, FDA approval should be required for all supplements. However, products should not be prohibited until research has proven their inefficacy or lack of safety, because this could take years and would deny many patients access to therapies that may actually be helpful.  In order to standardize the formulae of herbal medicines and supplements, their bioreactive compounds should be identified and quantified, for example, in milligrams of active component per gram (mg/g) of herbal preparation (Elvin-Lewis, 2001).  In addition, toxicological studies should be carried out to determine values for margin of safety.


   All research must include statistical analysis.  This requires sample sizes that are large enough to carry out statistics and randomization of subject selection. In addition, standard, accepted, and current technology should be utilized whenever possible to produce data that are regulated and objective.  This will allow for statistical analysis, standardization and repeatability. In addition, modern methods may help convince physicians and public of reliability of results. 


Clinical trials utilizing patient statements on about physical well-being or sentiments should use standardized scales on which to select their response, so that the data can be analyzed for statistical significance.  These assessments should be carried out before and after treatment, as well as at regular intervals throughout treatment when possible. 


Certain CAM disciplines should not be expected to adhere entirely to pharmacological research methods (i.e., previously mentioned difficulties with sham acupuncture).  However, they should still adhere to as many relevant parameters of acceptable research as possible.


Finally, caution should be taken to ensure that research is not unnecessarily duplicated by multiple laboratories (Chan, 2005). This would waste money, resources and time. This requires communication and cooperation between CAM researchers, including and perhaps most importantly, the publication of research in national scientific journals. Communication of scientific information is paramount. In relation to sharing information, any noted interactions occurring between CAM and conventional medicine should be recorded in a database (Chan, 2005), preferably one that is nation-wide. 

3C. Economic and accessibility research are necessary 



Other types of research on CAM, besides proof of efficacy, are also necessary before CAM is accepted easily by mainstream practitioners.  Spencer and Jacobs (2003) mentions a lack of proof for CAM’s cost-effectiveness and accessibility.  The issue of cost-effectiveness is not frequently addressed in literature and may often be overlooked, despite its critical importance to any field of healthcare.  It is important to determine whether use of CAM modalities is as financially responsible as orthodox treatments. Until such research exists, it may prove very difficult for physicians to feel comfortable recommending alternative therapies when they could instead recommend a conventional therapy that they are more certain will be cost-effective.  It may also be difficult to convince insurance companies to cover CAM therapies without such information (“Evolving medicine,” 2006). 



In October 2006, one particularly loquacious physician remarked in the comments section (Question #23) of this author’s survey (Appendix IV; see also Section 9) that it is important to consider the monetary price of a modality, not simply how well it provides a useful service to the patient.  He noted that any ethical physician would feel badly for recommending an expensive CAM therapy that turned out to be useless, or worse yet, harmful, to their patient.  With drained financial resources, the patient would then have few options left for continued therapy of any kind; allopathic, CAM or otherwise.  

4.  How many people use CAM? 

4A. Difficulties in estimating CAM use 



It is a complicated task to estimate the number of people that use, or have used, CAM therapies in the United States or elsewhere.  The fact that definitions for CAM vary widely presents the first difficulty.  References have been found citing CAM use in the United States in recent years (1997-2006) as being anywhere from 5% to 62% (Thompson, 2005 and Barnes et al., 2005).  This is an incredible disparity.  The reason this discrepancy occurs it that, because of the lack of concrete definition for CAM, there is no universal agreement as to which modalities are considered to be CAM. Some studies are severely limited in what they regard as CAM therapies whereas others include numerous therapies which may not be considered legitimate CAM therapies depending on who is asked.  



For example, not all surveys consider prayer to be a CAM modality.  In 1998, Berman et al. reported that psychological therapies such as biofeedback, relaxation, counseling/psychotherapy, and diet/exercise were seen as more “legitimate” by physicians.  TCM, electromagnetic therapies, and American Indian medicine were less accepted, whereas chiropractic therapies and acupuncture were increasing in acceptance, thus there are layers of acceptance even within CAM (Wilson et al., 2006).



Other difficulties with finding concurrent estimates of CAM use include the format of surveys.  For examples, there are issues on how often a person uses CAM.  Some studies account for this, making sure to separate into different questions whether the participant has ever used even a single CAM therapy, versus those who have used it within the last year, those who have used CAM more than once, and those who use CAM regularly. In order to give an estimate of the number of people participating in CAM, numerous aspects of each study must be taken into account, such as frequency and regularity of CAM use, the different CAM therapies considered, the sample size of the subjects, concurrent extrapolation (is it a conservative extrapolation or otherwise), how long ago the estimate was (which will affect percentage accuracy, as a result of an  expanding population in the U.S.), the structure of the questions in the surveys, and the age group of the respondents (adult versus adolescent, for example).

4B. Overview of CAM use estimates   



In light of this, as opposed to giving a definite number of CAM use, perhaps a consideration of several estimates would provide a more accurate representation.  A review of CAM literature reveals numerous estimates. 

4B1. Estimates of use of numerous CAM modalities


A medium-low CAM use estimate has been proposed by Fetrow and Avila, authors of the The Complete Guide to Herbal Medicines (2000).  Fetrow and Avila estimate that more than one third of the population, or over 60 million people in the United States, used CAM in 2000.  In addition, they referenced the World Health Organization by stating that use of herbs across the globe was 80%.  This represents the vast majority of people on earth. They even go so far as to say that in America, “...more people seek help from alternative health care providers than from conventional health care practitioners.”  



In contrast, Thompson (2005) offers a very low estimate of CAM use in the U.S., at just 5%. However, their study did not include the use of herbs or vitamins.  



Barnes et al. (2004) proposed that U.S. CAM use (in 2002) was approximately 36% of the population when the proposed therapy of “prayer for health reasons” is excluded from the calculations. In her review of a survey by Barnes et al., Kennedy notes that “inclusion of this variable [prayer for health reasons] raised national CAM prevalence from 36% to 62%.”.  



Wolsko et al. (2002) reported that 44% of respondents had used CAM at least once in 1997, and that the same “20.5% of CAM users… accounted for more than 75% of the 629 visits estimated to have been made to CAM providers in 1997.”  20.5% was “conservatively extrapolated” to 17.5 million adults.  In other words, the CAM use estimate includes all the people who have used CAM.  However, a small number of these people make up the most frequent visits to CAM providers and therefore use CAM regularly.

4B2. Estimates of supplement use only


Using the special CAM supplement section of the National Center for Health Statistics’ 2002 National Health Interview Survey, Kennedy (2005) found that,

The survey showed that an estimated 38 million adults in the United States (18.9% of the population) said they had used natural herbs or supplements in the previous 12 months; this is nearly double the rate (9.6%) reported in 1999.  The present analysis of the 2002 NHIS CAM provides the first detailed population estimates of national usage patterns, reasons for use, and perceived efficacy of herbal products and dietary supplements.   



Kelly et al. (2005) supported these results in their own study on herbal and other natural products.  They did not use the NHIS survey but conducted a telephone poll from 1998-2002. They found herb/supplement use to be 18.8% in 2002 in the contiguous U.S. states and Washington D.C. In addition, “15.9% of the subjects had used one or more supplements during the previous week.” 
4B3. Estimates of CAM use in adolescents


Most CAM use studies surveyed adults only, as seen above.  Those distributed to juvenile/teenage subjects include Wilson et al. (2006), which states that 79% of adolescents (aged 14-19 years) have used any type of CAM at least once, 48.5% had used CAM in the last month, 46.2% have used dietary supplements at least once, and 29.1% have used dietary supplements in the last month.  “The most commonly used modalities were expressive therapies, faith healing or prayer, home remedies, massage therapy, special exercises, and herbal remedies.”  As for dietary supplements, herbal or green teas, ginseng, zinc, Echinacea, ginkgo biloba, weight loss supplements, St. John’s wort and creatine were used most frequently. Finally, this study also revealed that females and adolescents with chronic illnesses were more likely to use CAM than other subjects.  

4B4. Estimates of CAM use in diabetics


Garrow and Egede (2006) used the 2002 NHIS survey data to estimate that 48% of diabetic respondents used CAM therapies, including “dietary [changes], herbal, chiropractic, yoga, relaxation, vitamin, prayer, and other (acupuncture, ayuverda, biofeedback, chelation, energy healing or Reiki therapy, hypnosis, massage, naturopathy, and homeopathy).”  Vitamins and prayer were not included in the study.  This 48% represents an estimated seven million diabetic CAM users out of the 15 million diabetics in the U.S. in 2002. This is nearly half and is a very high percentage.  The most commonly used CAM therapies were vitamins and prayer. “Other” CAM therapies totaled only 7%.  The definition of “other” practices in this survey included several therapies that might be commonly think of first when the phrase CAM is mentioned, such as acupuncture, naturopathy, homeopathy, and hypnosis.   This 7% is close to the 5% estimated by Thompson in 2005.  However, Thompson was referring to all U.S. citizens and not only those with diabetes. It makes sense that CAM use by diabetics would be slightly higher than the national average because diabetes is frequently associated with CAM use (Garrow & Edge, 2006).  

4C. Final estimate(s) of CAM use 



Because Kennedy and Kelly et al. agree on just less than 19% for supplement use in the adult U.S. population, this seems to be a reasonable estimate.  However, the other use estimates vary widely.  Based on the divergent CAM use estimates presented here from journal articles, a definitive percentage for the use of all CAM modalities cannot be given.  For the use of all CAM modalities, a range of 33.3% to 52% seems reasonable because most of the aforementioned studies presented estimates within this scope.
4D. Other demographics of CAM use



Numerous studies have been carried out on CAM use in other populations for various parameters.   
· The middle-aged, females, and those who are multiracial are most likely to use herbs. There was also a connection found by Kennedy (2005) between increased herb use and “regular exercise and smoking cessation.”  Kennedy believes this is connected to common use of herbs “as part of a general wellness regimen.” and not necessarily for particular health issues.  

· After assessing the NHIS 2002 study, Garrow and Egede (2006) noted that other research had indicated that people with chronic illnesses are more likely to use CAM than those without a chronic illness.  In accordance with this, Brunelli and Gorson (2003) found that among patients with neuropathy (a condition associated with diabetes), 43% used CAM.  In addition, diabetics with neuropathy used CAM more commonly than neuropathy associated with other conditions. 

· Diet/exercise, biofeedback, and counseling/psychotherapy were the CAM modalities most often used in medical practice, according to Spencer and Jacobs (2003).  

5. Why is CAM receptiveness currently an important/relevant issue? 
CAM is currently an important issue for numerous reasons. The driving forces behind the movement towards integration of CAM and allopathic medicine are the large volume of people participating in CAM (Barnes et al., 2002; Wolsko et al., 2002.), and that these numbers have been increasing in the last thirty years (Barnes et al., 2002), and are projected to continue rising (Chez, Jonas, & Crawford, 2001). Increased interest in CAM can be attributed to ineffective pain management in conventional care, increasingly high cost of conventional care, desire for increased patient-physician time per appointment, the confusing (to some) nature of continually changing and sometimes contradictory medical assertions, the idea that “natural” products are better than technological products or procedures, and a general “lost faith in mainstream medicine” (Fetrow & Avila, 2000). 


The relevance of current CAM receptiveness is also supported by the existence of national centers for research on CAM. The Office of Alternative Medicine (OAM) was created as a division of National Institute of Health in 1991 (Spencer, 1998), the same year in which the World Health Organization (WHO) provided their “Guidelines for the Assessment of Herbal Medicines” (Fetrow & Avila, 2000).  In 1998, NIH changed the OAM’s title to the National Center for Complementary and Alternative Medicine (NCCAM), and was awarded a larger budget (Spencer, 2003). Presumably, the impetus behind the increased amounts of CAM research that has occurred in institutions such as these has been the rising numbers of patients utilizing CAM.


Increased CAM awareness among conventional practitioners and research go hand in hand, as has been discussed numerous times previously in this paper. In order for insurance coverage to increase and/or become more complete for a wider range of CAM therapies, reliable research in support of such CAM practices must occur. As health care insurance is supposed to reflect the needs and wants of the patients, and to serve the people’s interests, then an increased interest in CAM followed by increased research would provide ample motivation for increased coverage (“Evolving medicine,” 2006), which would in turn increase CAM use.  This is an important cycle for the use of CAM among the public. The rising use of CAM modalities in the U.S. has already been demonstrated. However, little coverage can be expected without research.  Therefore, the study of CAM is relevant in the context of possible insurance coverage and subsequent increased CAM use.  


Another critical reason that CAM should indeed be receiving such significant amounts of attention is that currently most patients do not inform their primary care physician of their CAM use. This has not changed much over the last decade or two. According to Fetrow and Avila (2003), in 1993, Eisenberg et al. stated that 72% of patients refrained from disclosing this information to their physician.  In 2000, Fetrow and Avila reported three out of four patients did not inform their physician of their CAM use.  And more recently, in 2005, only 33.4% made their physician aware of that they were using CAM, according to Kennedy.  Spencer notes that there is clearly a need for some type of improvement in patient-physician discussion about participation in CAM. 


Brunelli and Gorson (2004) agreed; they believed that it is important that physicians be open-minded and receptive of CAM to ensure that patients are comfortable enough to be honest about their CAM use, to ask questions, etc.  As previously mentioned, dangerous interactions may occur between CAM and allopathic prescription medicine, or between multiple types of CAM, or by the self-administration of CAM remedies. For safety reasons, physicians must ask their patients about CAM.  This in turn necessitates physician education on numerous CAM topics.  In light of the distrust many conventional physicians may feel towards CAM, this is likely to be a complicated, time-consuming undertaking.  However, despite these potential setbacks and difficulties, such education is necessary so that physicians can have the ability to answer questions and address concerns that patients may have regarding CAM.  Physician education is an enormous step towards the integration of CAM and conventional medicine. 


Physician education forms the basis of a study I carried out in October and November of 2006. Primary care physicians have perhaps the greatest opportunity to affect current understandings of CAM through discussion with their patients. The receptiveness of a primary care physician towards particular CAM modalities can impact the acceptance of that therapy among the general public. In light of the possible misgivings held by many physicians about CAM in general, the survey was constructed to characterize allopathic physicians’ understanding of and concerns about CAM, in order to propagate an effective mechanism physician education with the intention of integration of the two categories of medicine. The survey included questions concerning if and by what methods doctors would prefer to learn more about CAM for the treatment of diabetes and to characterize what is most important to physicians in terms of being able to eventually trust CAM practices and practitioners.  Diabetes was specifically selected as the focus of the survey because of previous research I conducted on this chronic disease, described in Section 11.   

6.  Diabetes

6A. What is Diabetes?



Diabetes is a disease that renders the patient incapable of effectively removing glucose from the bloodstream. This can occur by two mechanisms.  The first is called Type 1 diabetes, also called insulin-dependent diabetes mellitus (IDDM), occurs when the patient’s body fails to recognize the β cells of the pancreas and destroys them.  The 

β cells are important because they synthesize and release the hormone insulin. Once released into the bloodstream, insulin activates enzymes in cells to facilitate the uptake of glucose, the products of carbohydrate breakdown, into the body’s cells.  Without insulin, the body does not remove glucose from the blood at its normal capacity or at all in some cases.  



Type 2 diabetes occurs when insulin is present in the bloodstream at normal, or even elevated levels, yet the body does not effectively remove glucose from the bloodstream. In this case, the body has become desensitized to insulin’s effects, because receptors in the body’s cells are not responding properly to insulin.  The American Diabetes Association (2007) notes that Type 2 diabetics represents 90-95% of the U.S. diabetic population.  Type 2 diabetes is typically diagnosed in sedentary, overweight adults.  However, its prevalence among younger generations is increasing, although the onset mechanisms for adolescent Type 2 diabetes are not well understood (Silva, Miranda, Chacra & Dib, 2007).



In Type 1 diabetes, lowered glucose metabolism means that the body must get energy from other sources: protein and fat. The breakdown of protein and fat for energy releases higher than normal amounts of amino acids and fatty acids (the building blocks of proteins and fats, respectively) into the bloodstream.  Increased levels of amino acids can result in a disorder referred as ketoacidosis (also called metabolic acidosis) which can result in coma and/or death when untreated (Silverthorn, 2004).

6B. Diabetes and stress


The hypothalamus-pituitary-adrenal (HPA) axis plays an important role in stress response and homeostasis. The HPA axis represents the transfer of chemical and electrical messages to and from the hypothalamus, pituitary, and adrenal glands (Silverthorn, 2004).  Stressors such as danger, environmental changes (e.g., temperature), and/or emotional distress stimulate the hypothalamus to secrete cortisol releasing hormone (CRH), which in turn stimulates the pituitary gland to release adrenocorticotropin hormone (ACTH), which causes the adrenal cortex to secrete cortisol. Epinephrine is another hormone that can also be secreted from the adrenal medulla as a result of HPA axis stimulation.  


Cortisol and epinephrine alter metabolism in order to immediately provide the organism with increased glucose for use as an energy source in the fight or flight response, so that the organism may better respond to the stressor at hand (Norris & Carr, 2006).  Cortisol causes the release of protein from skeletal muscle and fat from adipose tissue for breakdown into their components (amino and fatty acids, respectively) in the liver, which are then transferred to the bloodstream and are for use as an energy source. This release of amino and fatty acids into the bloodstream for gluconeogenesis (making glucose from amino and fatty acids) occurs in diabetics.  Epinephrine can cause depressed insulin secretion from the pancreas and increased glucoeogenesis in the liver, both of which increase blood glucose levels (Norris & Carr, 2006).  

Simply having diabetes, of having to deal with the frequent blood glucose tests, physical pain of complications, and the necessity of changing one’s lifestyle to treat diabetes may cause considerable stress on the patient. Other stressors in general may also affect patients. Elevated stress levels increase the activity of the HPA axis, which causes the secretion of cortisol to raise blood sugar levels.  This worsens a patient’s diabetes because blood glucose increases but cell uptake does not.  In addition, over-activation of the HPA-axis stress response can cause diabetes by elevating blood sugar levels (Silverthorn, 2004). 

Stress reducing mechanisms such as biofeedback and yoga have been shown to have the capacity to lower blood glucose levels in diabetics (Mercuri et al., 2000; Monro et al., 1992; McGrady & Gerstenmaier, 1990; Guthrie, Sargent, Speelman and Parks (1990). It is likely that these therapies, as well as other stress-reducing techniques, are reducing the activity of the HPA axis, which then produces less cortisol and lowers blood glucose levels.  

6C. Complications of diabetes



Many serious complications can occur in both types of diabetes. The ADA (2007) notes that as a result of elevated serum glucose levels, patients with diabetes are at increased risk for heart attack, stroke, and kidney and circulation problems.  Additional complications may include neuropathy, cataracts, depression, excessive hunger or thirst, fatigue, glaucoma, phantom pain in amputated digits or limbs, poor blood circulation, retinopathy, ulcers, and weight loss or gain, among other more specific/rare issues.  

6D. Conventional medical treatments of diabetes



Both Type 1 and Type 2 diabetes require maintenance of balanced blood glucose levels in order to stave off complications and retain a high quality of life.  Poor glucose levels have been found to contribute to depression and low energy levels.  The most important methods for doing this are maintaining a proper diet and regular exercise, with use of insulin for Type 1 diabetics by injection, pill or inhalation (Utz et al., 2006).



For the treatment of Type 2 diabetes, pharmacological agents include metformin, generic sulfonylureas, repaglinide, thiazolidinediones (Vuskan & Sievenpiper, 2005).  Sulfonylreas stimulate the β cells to secrete insulin, Metoformin drugs depress the synthesis of glucose by the liver, which helps lower blood sugar levels.  Other mechanisms of action for prescription diabetes drugs include that depressing uptake of glucose by body cells or inhibiting the ability of the intestine to absorb glucose at its normal rate (Silverthorn, 2004).  

7. Why is it important to study diabetes?

7A. Diabetes demographics 



In 2006 there were an estimated 170 million people globally with diabetes, or approximately 2.6% of the world’s population (Samane, Noel, Charrouf, Amarouch & Haddad, 2006).  According to the American Diabetes Association (ADA) (2007), 20.8 million people in the U.S., or approximately seven percent of the population, are diabetic.  This estimate from the American Diabetes Association includes both adults and children.  Compared to the worldwide percentage (2.6%), prevalence of diabetes in the U.S. (7%) is much higher. In addition to this, 6.2 million diabetics in the U.S. are unaware that they have the disease.  



Half of the diagnosed diabetics (10.3 million people) are at or above the age of 60. Non-Hispanic black Americans, Hispanic/Latino Americans, Native Americans (including Alaskan Natives), Asian Americans and Pacific Islanders are between 1.5 and 2.2 times more likely than non-Hispanic white Americans to have diabetes (ADA 2007).



The number of citizens with diabetes in developed countries is projected to continue rising.  Alarmingly, there are an estimated 54 million Americans with pre-diabetes, a condition which precedes Type 2 diabetes. In pre-diabetes, patients have blood sugar levels that are elevated above normal levels but are not high enough to be considered diabetes (ADA 2007).  Vuskan and Sievenpiper (2005) projected a 48% increase in the thirty years between 1995 to 2025, yet a 61% increase in diagnosed cases of diabetes has already been occurred in America in the ten-year span from 1991 to 2001. In addition, diabetes incidence in developed nations was predicted to be almost two times as high as in developing countries (48% versus 27% predicted increases).  The prospect that these patients may progress into actual diabetes, as well as the high prevalence of diabetes currently affecting the nation, especially when compared to other (developing) nations, provide motivation and reveal the necessity for diabetes research and increased education before it becomes an even greater problem requiring increased resources to prevent and treat. 

8. The Important of Studying Diabetes and CAM Together


Garrow and Egede, in their examination of diabetics’ use of CAM in the U.S. in 2006, found that “CAM use in adults with diabetes may not be a barrier to use of preventative care services or use of conventional medical services.”  In addition, they did not feel that “CAM use represents a rejection of conventional medicine.”  This is very important, as it may often be assumed by physicians that their diabetic patients who are involved in CAM may utilize these therapies at the expense of their prescribed allopathic remedies (Garrow & Edge, 2006).  



Wolsko et al. (2002) also found that CAM use by diabetics did not necessarily decrease interaction with conventional primary care physicians.  Their findings went a step further, in fact, and found a relationship between diabetes and CAM use, stating that “factors independently associated with seeing a [CAM] provider were having been in the upper quartile of visits to conventional providers in the last year, female sex, and having used the therapy to treat diabetes, cancer, or back or neck problems.” In other words, patients using CAM were also likely to visit their primary care physician often, to be female, and to have either diabetes, cancer, or back/neck problems. Perhaps the most important finding from this research is that female diabetic patients using CAM do not typically abandon conventional medicine.  In addition, these links found between the incidence of diabetes and the use of CAM provide powerful support for integration of CAM and conventional medicine for diabetes treatment because patients are already using CAM in numbers high enough to produce significant results. 



As the allopathic remedies have proof of efficacy and CAM does not, it is a concern of physicians that patients using only CAM may not be getting the appropriate, necessary treatment to stall the progression of diabetes and protect patients from complications.  Patients may also be wasting their money.  However, in light of the finding by Garrow and Egede (2006), perhaps physicians have less to worry about in terms of the majority of their patients abandoning traditional therapies.  



Of course, it is important to keep in mind that not all patients will display adherence to both allopathic and CAM modalities, because some patients simply do not follow directions regardless of the treatment type, be it conventional or CAM. However, it is still critical that physicians continue to discuss all the options with their patients, to ensure that patients understand the possible benefits, side effects, and interactions between the two therapy types. 

 

Integration of allopathic and CAM practices is the future of healthcare in the United States.  Wilson et al. (2006) found that large numbers of adolescents currently use CAM and dietary supplements in the U.S. today. Seventy-nine percent of adolescents stated they had used some form of CAM at least once in their lifetime, while 48.5% used CAM in the last month. If they continue in this pattern of high CAM use, a greater knowledge of CAM and a larger body of CAM practitioners may be necessary to provide for them as adults.  In addition, because the number of diabetics is projected to continue rising as well, there will likely be an increased need for CAM professionals trained in treating diabetes. This offers incentive to increase CAM education in medical and other professional health career schools.  



The constant call for change to the current U.S. healthcare system also provides support for integration.  A more patient-based structure, as opposed to the current program of clinical focus, has been called for by critics since the early 1980s (Strauss & Corbin, 1988) and continues today (Hsiao et al., 2006).  According to Strauss and Corbin, clinical focus refers to three factors: (1) Viewing the patient not as an individual but as representing all people with that illness, (2) providing care in terms of economics (as a consumer-provider relationship, delivering services), and/or (3) as distributing healthcare in small doses that consider only a few aspects of a patient’s life instead of in its entirety. Strauss and Corbin emphasize that these are what they refer to as the “piecemeal” approach to healthcare, which is commonly taken by conventional practitioners in terms of caring for chronically ill patients.  The term “piecemeal” was used because the doctor only sees the patient and his/her illness for a brief time at appointments and does not necessarily recommend what will suit their entire life because they do not see the whole picture. In a clinical focus, patients are treated as one of a large group of people that require generalizations to care for.  Therefore, single patients may often receive care tailored for the average needs of anyone with that illness, not necessarily the particular needs of that patient. Patient needs may be based on numerous factors, such as economics, family/home life, caregiver abilities, time constraints, etc.



In addition, increased costs of prescription medications to lower blood sugar levels in diabetics may not be economically practical for all diabetics, providing increased motivation and necessity for CAM treatments of lower cost. 

Increasing reliance on multiple patented pharmacological agents to meet targets, the cost of treatment has also become a real concern.  The cost of metformin is 3- to 5-fold higher than that of the cheapest generic sulfonylureas.  This spirals to 6-fold higher for repaglinide and 30-fold higher for thiazolidinediones.  The ability of developing countries to afford this level of treatment is dubious.  These concerns point to the need for more effective and cheaper management modalities.  Complementary and alternative medicine (CAM) approaches that include herbs may hold promise in this regard. (Vuskan & Sievenpiper, 2005) 

9. The receptiveness of allopathic physicians to CAM for diabetes: Author’s survey

9A. Survey introduction, methods and materials 


In light of the numerous positive reasons for integration between CAM and conventional medicine, the negative opinion many physicians have about the efficacy of CAM and the trustworthiness of CAM research and modalities, and the necessity of better understanding these concerns in order to address them and facilitate a more effective plan for integration, a survey was created and sent to 223 allopathic physicians in the Syracuse, NY area in late October 2006. The survey addressed the receptiveness of these physicians towards CAM practices in general, and towards the treatment of diabetes and its symptoms/complications.  The surveys (Appendix III) were mailed out with an introductory letter (Appendix I), a consent form (Appendix II), and self-addressed, pre-stamped envelopes for return. 


There are dozens of different therapies that could currently be classified as CAM practices, and therefore the blanket statement “CAM” was too broad for use in a survey. In the letter introducing the survey, a definition of CAM was provided in order to avoid confusion about precisely what was being referred to when the phrase “CAM” was utilized in the survey.  Spencer and Jacobs’ (2003) definition of CAM was selected for the introductory letter. They state that CAM may be “a single or group of potentially classifiable procedures that are proposed to either substitute for or add to more conventional medical practice in the diagnosis/treatment or prevention areas of health.”  


Only seven CAM practices were included in the survey, because asking participants to consider several dozen therapies would have made the survey too long and potentially decreased participation.  This also helped to provide distinct limits on the definition of CAM for the purposes of the survey. When answering questions referring to “CAM practices,” physicians were asked only to consider the following: acupuncture, biofeedback, Hatha yoga, herbal medicine, homeopathy, hypnosis, and vitamins/other non-herbal supplements.  



These therapies were chosen for several reasons. Acupuncture, biofeedback, vitamins/non-herbal supplements, herbal supplements, and yoga have each been shown in research or purported in conventional medical literature to have some value in the treatment of diabetes and/or its symptoms.  Each of the seven modalities is fairly mainstream in terms of CAM therapies. CAM therapies in general may be unfamiliar to patients and/or doctors, and these therapies are some of those that are most commonly thought of when CAM is mentioned. I felt physicians and/or the public would be at least somewhat familiar with each of the seven modalities that were selected; however, to avoid confusion and ensure that each participant and the investigator were considering the same topics and issues, definitions were provided in the introductory letter of the survey (Appendix 1).

9B. Survey results and discussion

A total of 223 surveys were mailed out and 24 were returned.  However, four of these surveys were not accompanied by signed agreements of participation and therefore could not be used. As a result, 20 of the 223 mailed surveys were utilized in analyzing the data.  However, because the participant names were not selected in an appropriately random manner (an error the author did not become aware of until after the surveys had been mailed), no statistical significance can be assigned to any of the data. This does not mean that the data is inconsequential.  Trends will be noted and implications will still be discussed.  

The average physician age was 48.1 years, and the gender distribution was 15 male, five female.  The average number of years in practice was 17.4.  Most physicians that responded to the survey were surgeons (eight of 20) of various kinds (three orthopedic surgeons, one thoracic surgeon, one minimally invasive surgeon, one cardiac surgeon, one nonspecific surgeon and one surgery/surgery critical care).  Four physicians were pediatricians and three were ophthalmologists.  The remaining physicians specialized in one of each of the following: geriatrics, neurology, cardiology, family medicine, and nephrology.  

Most physicians (13 of 18) were aware of having patients that participated in any of the seven defined CAM modalities. The majority stated that they felt that CAM modalities were valuable to the health of the patients that were participating in such therapies (13 of 14).  An equal number of participants do and do not present information on any one or more of the seven CAM modalities to their patients (10 yes, 10 no). 

Most (13 of 18) responded that they “never” recommend any of the 7 CAM therapies to their patients.  Physicians indicated that, on a regular basis, they usually present vitamins or other non-herbal supplements (6 responses) and hypnosis (4) the most often versus the remaining five therapies.  Frequency of “often” or more recommendation of the other modalities were: acupuncture (2), herbal medicines (2), biofeedback (2), Hatha yoga (2).  Homeopathy was the only option with zero responses to this question, i.e., physicians do not present information on homeopathy “often” or more frequently. 

When asked if they thought acupuncture provides relief of diabetes or its symptoms when administered by a registered practitioner, most physicians replied “no” (11 of 16).  Most physicians did not feel that any of the seven provided CAM practices (acupuncture, biofeedback, herbal supplements, vitamins or other non-herbal supplements, hypnosis, Hatha yoga, and homeopathy) provide relief of diabetes or its symptoms when administered by a registered practitioner.

Physicians indicated that, of their diabetic patients that they are aware that participate in CAM modalities, most participated for the treatment of neuropathy (4), weight loss or gain (4), fatigue (3), and retinopathy (3).  Others include: heart disease (2), depression (2), poor blood circulation (2), phantom pain (2), glaucoma (1), and atherosclerosis (1).  This may reflect the specialty of the physician; their exposure to the various diabetes complications may be limited and not reflect the scope of complications presented in the study (24 total).

When asked if they would like to learn more about any of the 7 defined CAM modalities, most physicians responded, “no” (14 of 19). This question poses some problems in the accuracy of the answers provided because it is possible that the physicians assumed that if they responded “yes,” that they would be sent such information by the study coordinator.  This may have skewed the responses; perhaps more physicians would have said yes if a statement was included that no information will be sent to the physicians regardless of their reply.  However, this may also be too much to assume.  The responses indicate that most physicians would not like to learn more about CAM modalities for diabetes.  

The most common constraints to learning more about CAM therapies were lack of time (4), insufficient research (4), and unawareness of where to find such CAM information (3).  One physician cited a general distrust of CAM.  The common reasons cited for lack of interest to learn more about CAM practices were insufficient research (9), lack of time (4), general distrust of CAM modalities (4), other (3), lack of patient interest (2), lack of interest in the wider allopathic physician community (2), and no response (1).  It is interesting to note that lack of time and insufficient research were the most common responses for both disinterest in learning more about CAM modalities and as constraints for learning more about CAM among those who are interested.  

The majority of physicians (13 of 17) stated that they would not consider it valuable to their practice to learn more about CAM modalities for the treatment of diabetes.  This may reflect either their lack of interest in CAM modalities as a whole or their lack of diabetic patients.  Several doctors mentioned that they send most of their diabetic patients to the Joslin Diabetes Center in Syracuse, NY for more intensive care, and that they therefore had little interaction with those patients compared to those at the Joslin Center.

When asked if physicians felt it would be valuable to their diabetic patients if they (the physicians) learned more about CAM modalities for diabetes, slightly more than half  (10 of 18) responded “no.” 


The majority of doctors indicated an interest in merging allopathic and CAM practices, despite the fact that many also said they did not think that their practice or their patients would be benefit if they (the physicians) learned more about CAM.  Of the 11 physicians that responded yes to question 20, six also said ‘no’ to both questions 18 and 19. A possible explanation for this is the physicians’ desire to regulate CAM practices.

Most responses indicated that double-blind studies make research more reliable/trustworthy than single-blind, epidemiological, in vivo or in vitro techniques.  The next most commonly trusted response was in vivo techniques.  In vivo was always ranked as high as, or lower than, the double-blind option, but never higher.  In other words, in vivo is favored over all other options besides double-blind, which was always ranked the highest.

The methods through which physicians would be willing to learn about CAM are: selected journal articles (6), internet (5), DVDs by mail (4), newsletters (3), free seminars (3), seminars for credit (2), seminars for both allopathic physicians and CAM practitioners (2), magazines (1), and journals (1).  No responses were indicated for allopathic physician-only seminars.  Seven physicians did not answer the question, indicating their lack of interest in learning more about CAM modalities.  

It is interesting to note that only five physicians indicated in question 17 that they were interested in learning more about CAM modalities, yet 11 answered this question, which hinged on their desire to learn more about CAM.  This may be attributed to the aforementioned implication in question 17 that information would be sent to physicians replying ‘yes.’  Perhaps they were reluctant to answer so directly ‘yes’ to this question for fear that they would be sent information which they did not wish to wade through, and felt more comfortable replying to question 22 (which type of learning method(s) they would prefer).  Another possibility may be that question 22 was not read in its entirety; physicians may have skimmed the question and not noticed “If you are interested in learning more about any of the seven defined CAM modalities…”         

9C. Summary of survey results

Most physicians surveyed indicated that they did not feel that any of the provided CAM modalities were useful in the treatment of diabetes or its symptoms, although most did indicate that they felt that CAM was important to the health of their patients who are participating in CAM. This seems contradictory but may indicate a degree of faith in perceived placebo effects of CAM and/or the effects of CAM on the mental or spiritual well-being of their patients, instead of believing that CAM necessarily alters physiological processes.  



In the end, most physicians did not indicate an interest in learning more about CAM.  

However, most displayed the desire for integration of CAM and conventional medicine. If they were to be taught about CAM, which is necessary for integration, most physicians indicated that they would prefer to learn and/or stay updated through selected journal articles and the internet. Physicians also indicated that they are most likely to trust CAM research if it is carried out in a manner that includes double-blind and/or 

in vivo techniques. Finally, lack of desire to learn more about CAM was most often cited by the physicians as a result of lack of research.


All of this information is vital for creating a method by which interest in CAM amongst allopathic practitioners can be propagated. As my survey indicates, research appears to be the best way to create faith in CAM amongst physicians, a finding supported by other authors (Hsiao et al., 2006; Kramer, 2005).  It is clear that increased levels of more rigorous conventional methods of research, especially double-blind and in vivo methods whenever possible, must begin immediately and be disseminated to physicians as soon as much information is available.  
10. What are the CAM modalities for diabetes treatment and has research determined their efficacy? 
10A. Research on herbal remedies 


Argania spinosa is an evergreen tree whose various parts, especially the almond oil, have traditionally been utilized to treat diabetes and several other diseases in southwest Morocco. In vitro tests of Argania spinosa seeds in four different preparations (almonds, cake, fractions of cake saponins and unsaponifiable fractions of argan oil) were found to increase insulin uptake by cells, as indicated by increased ERK1/2 activation, and may therefore be useful in the treatment of diabetes (Samane et al., 2006).



American ginseng (Panax quinquefolium L.) showed promise in treating diabetes through two processes (Luo and Luo, 2006).  Through its major active components (ginsenosides), American ginseng had a dose-dependent impact on apoptosis-cascades in the beta cells of the pancreas (lowering the occurrence of cell death) and increased insulin production in existing cells.  This is good news because according to Kennedy (2005), the National Health Interview Survey (NHIS) indicated that nearly 8.8 million people in the U.S. used ginseng in 2002.

10B. Biofeedback: 



A case study on a 36-year old Type 1 diabetic female in 1990 determined that biofeedback had a role in controlling blood sugar (McGrady & Gerstenmaier, 1990).  In biofeedback, the patient is attached to an electromyograph (EMG) and a temperature device.  The patient must monitor the readings provided and is asked to control these parameters using “progressive relaxation.”  It is primarily a method for teaching the patient how to control and relax their body during stress. Biofeedback is useful for some diabetics because increased blood sugar levels may be experienced during stressful situations or for extended periods time.  As aforementioned, stress causes increased blood sugar levels by activating the HPA axis. Stress causes the release of increased cortisol and epinephrine into the blood, both of which increase the amount of blood sugar available in the bloodstream (Silverthorn, 2006).  The patient in this study lowered her overall blood glucose from an average of 154.1 mg/dl to 128.6 mg/dl by the end of the treatment period, which was just over a year. The biofeedback was also successful in improving other stress-related symptoms, such as decreasing forehead muscle tension and increasing peripheral temperature in the fingers. 



The study mentioned above provided concrete evidence that utilized measurements instead of estimations, or vague numbers sporadically collected. The data were collected in an appropriate, scientific manner and analyzed using statistics. The authors note that biofeedback may not necessarily work for all diabetics; they assert that it will work best for patients that display other physical or psychological stress related issues, such as gastrointestinal distress or anxiety. They also proposed that biofeedback will be most successful for patients whose diabetes was instigated by a stressful event, even though their subject’s diabetes did not begin in this manner.



Guthrie et al. (1990) found that the blood glucose levels of diabetic youth were significantly lower when their parents practiced biofeedback. This comparison was made between pre- and post-relaxation training of the parents. The authors propose that a stressful home life can contribute to raised blood glucose in diabetic adolescents through stress-related physiological changes that occur in the body. 
10C. Yoga


Mercuri, Olivera, Souto, Guidi and Gagliardino (2000) studied the effects of three months of twice-a-week yoga classes (in addition to at-home practice on the other days) on 16 diabetic women (most [12] were Type 2).  They noted that the classes included “asanas (postures), breathing, relaxation and meditation techniques.”  They found that heart rate and blood glucose levels were significantly lowered in the women directly after practicing yoga, thus proposing that yoga may be helpful for diabetics. I propose that it seems likely that the structured breathing and relaxation methods contribute to the lowered blood glucose levels by lowering stress levels, which in turn lower blood cortisol levels in a manner similar to biofeedback. 



Monro et al. (1992) carried out a similar study on the effects of yoga on diabetic patients, using a control group of diabetics that did not participate in yoga. It is important to note that the use of a control makes the study more reliable according to conventional research methodologies, as well as the new CAM research methodologies proposed earlier in section 3B. The participants took part in yoga classes twice a week and once a week at home. Monro et al. found that the FBG and HbA1c (blood glucose levels) were lowered significantly in the diabetic patients practicing yoga, and that three of those 10 subjects were able to lower the dosage of their prescriptions. 



Yoga seems to have a positive effect on blood glucose levels of diabetics in both studies.  It therefore appears that yoga is an effective and safe treatment option for diabetics.

10D. Acupuncture


An October 2006 article from the magazine Cooking Light stated in an explanation of acupuncture that there are studies explaining the mechanisms of acupuncture. “Thanks to high-tech imaging devices, doctors now know that when a needle is inserted into certain points on the body, it stimulates nerve fibers, which prompt the brain to release opiate-like chemicals that contribute to pain relief.”  No references were cited for this article.  The article also states that “some research theorizes that by twirling acupuncture needles, practitioners may manipulate the underlying connective tissue, which transmits a signal to the tissue’s cells that trigger a therapeutic response, according to Peter Wayne, Ph.D., director of research at the New England School of Acupuncture.”  This article gives an interesting insight into the lay persons’ perspective of acupuncture, or at least towards the positive slant that acupuncture is currently receiving in some arenas. 



Brunelli and Gorson (2003) stated, “There is some preliminary evidence that acupuncture and magnet therapy reduce painful symptoms in some forms of neuropathy.”  The same study reported that diabetics with neuropathy are more likely to use CAM than non-diabetic patients with neuropathy.  Overall, 43% of patients with neuropathy were found to use CAM.  The most commonly used CAM treatments for neuropathy were (in descending order): megavitamins, magnets, acupuncture, herbs, and chiropractic.  CAM therapies provided pain relief for 27% of patients.



Lam et al. (1990) studied the effectiveness of establishing necessary doses of conventional pharmaceutical diabetes medications through using bioenergetic measurements of acupuncture points. This process was carried out by using electroacupunture at four particular points on the body and measuring the bioenergy with a Dermatron instrument. (The authors did not state how this instrument determines measurements but cited its creator, Dr. Reinhold Voll.) The authors did, however, provide very specific instructions (methods and materials) on how to carry out the procedures and calculations.  Using the Dermatron measurement of bioenergy, the drugs were titrated in an attempt to “balance” the bioenergetic measurements to 50 units, which is considered the average reading for healthy people. The three drugs used were NPH iletin insulin U-100, and the oral hypoglycemics chloropropamide and glyburide.  The final balanced reading was achieved based on a mixture of these three drugs. 



Lam et al. (1990) stated that the dosages required were statistically significant in revealing the degree of pancreatic damage of each patient. (As opposed to being based on resting blood glucose levels, assignment of medication was based on the health of the pancreas.) The authors conclude that “The bioenergetic method of medicine testing has the capability of enabling the identification of optimal dosages of medicines and of evaluation of drug effects on organs even before they are prescribed and taken by a patient.” They note that this method is much more efficient than assigning insulin dosages in small increasing increments in order to identify the ideal dose for each patient.  This is an excellent example of how CAM and conventional medicine can work together in achieving the best/most efficient care for diabetic patients. 



Jang et al. (2003) studied the changes in nitric oxide (NO, a gaseous neurotransmitter) production in the brain in diabetic rats with peripheral neuropathy. NO is associated with pain pathways and they determined the amount of NO production from the expression of nitric oxide synthase (NOS), neuronal NOS (nNOS), and nicotinamide adenine dinucleotide phosphate-diaphorase (NADPH-d) in the midbrain periaqueductal gray (PAG) area of the brain using histochemistry.  Their results indicated that diabetic rats generally have increased expression of nNOS and significantly increased NOS in the PAG, and that acupuncture at the Zusanli point lowered the expression of diabetes-induced nNOS and NADPH-d, implying decreased pain from neuropathy.  



Abuasisha et al. (1998) carried out a clinical study on acupuncture treatment for peripheral neuropathy in 46 diabetic patients. Their results revealed that a significant number of patients (77%) experienced less pain from their peripheral neuropathy after ten weeks of acupuncture. In addition, 21% felt enough pain relief to significantly lower or cease their medications.  The 34 subjects that experienced pain relief were provided with another 18-52 weeks of acupuncture. Of these, 67% stopped or lowered their medications as well. Blood glucose levels and peripheral neurological examination scores were not significantly different from the beginning to the end of the study. The authors state that “These data suggest that acupuncture is a safe and effective therapy for the long-term management of painful diabetic neuropathy, although its mechanisms of action remain speculative.”

10E. Traditional Chinese Medicine (TCM) 



TCM employs a combination of acupuncture and herbal formulas, carefully integrated and personalized for each patient. Collins and McFarlane (2006) conducted a study on ten Type 2 diabetics.  The diabetic patients were treated with a commercial mixture of traditional Chinese Herbs for diabetics plus chromium supplements, both taken orally, for 90 days. The patients were not taking conventional prescription medication at any point in the study. The authors found that the Chinese herb/chromium combination lowered fasting blood glucose levels significantly when compared with the patients’ pre-treatment values. When the patients went off the herb/chromium mixture for 15-20 days, nine of the ten patients experienced increased blood sugar levels.  When they were again administered the treatment, their blood glucose levels were lowered again. The authors conclude that “The effects, while significant, took time to become apparent, and the herbal combination appears to slowly improve the FBG concentration over a period of continuous use… This study strongly suggests that this combination of traditional Chinese herbs, together with chromium, may be effective in improving glycemic control in people diagnosed with Type 2 diabetes.” They admit that they do not understand how the mixture is causing these results but propose that it may because of “increased insulin responsiveness” and concomitant increased serum glucose absorption.    



Interestingly, Collins and McFarlane did not use controls. They could have used patients that were also not treating their diabetes at all as controls. This would help eliminate/lessen the ethical implication of denying a treatment that may be helpful to patients, because none of the patients recruited for this study were doing anything to control their diabetes in the first place. In addition, they also have a very small sample size. However, they did use statistics and despite their small sample size, were able to identify results with statistical significance. It is probably not randomized properly but they don’t state how they selected the participants. 

10F. Vitamins and other non-herbal supplements:


A study by Neri et al. (2005) revealed that the use of Vitamins C and E as antioxidants can decrease oxidants in the blood plasma of untreated Type 2 diabetics and in patients with Impaired Glucose Tolerance (IGT).  This is important because increased oxidating species in the plasma can cause “accelerated formation of advanced glycosylation end products.”  The diabetics were not provided with allopathic medical treatments (insulin, etc.).  

11. The effects of bee pollen on male rats: My laboratory-based research 



This author has conducted three original research projects on the efficacy of bee pollen as a health supplement in both non-diabetic and diabetic young male rats.  Bee 

pollen has also been advertised as a treatment for diabetes, primarily on the internet.  Bee pollen is also advertised as having the capacity to lower lipid blood serum levels (), which could provide a possible mechanism for the treatment of diabetes. As a result of diabetics’ inability to metabolize glucose properly, lipids are broken down as a source of energy instead, resulting in elevated lipid levels in the bloodstream (Diabetes Mellitus, 2004).  However, other sources point out that bee pollen is 69.53% carbohydrate (Villanueva, Marquina, Serrano, & Abellán, 2002) and that diabetics, who must constantly regulate their blood sugar levels, should avoid bee pollen. Lack of regulations on bee pollen (as it is a supplement and is covered under the 1994 act discussed in section 2A) have resulted in the varied assertions on the efficacy and safety of bee pollen as a treatment for diabetes.  Therefore, the purpose of this research was to assess the veracity of bee pollen’s purported usefulness in treating diabetes/balancing serum glucose and lipid levels. 

11A. Materials and methods 



The same general format was utilized for each study.  Male ID-CGS rats (Charles Rivers Labs) arrived at Le Moyne at 21 days old and were acclimated for a week before being separated into treatment groups.  For the studies involving diabetic rats, the rats were made Type 1, insulin-dependent diabetic, by administration of intraperitoneal streptozotocin injection (65 mg/kg body weight x 2, Sigma).  The rats were exposed to a 12-hour light/dark cycle and were provided food and water ad libitum. Control groups were fed standard rat chow (Harlan Teklad) whereas experimental groups were fed either a mixture of bee pollen and rat chow (5 g/kg food, Y.S. Organic Bee Farms) or bee pollen only.  Experimental and control diets were carried out for 14 days. Water and food consumption were recorded every other day, as were animal body weights. At the end of the two week period, the rats were terminated.  Trunk blood and various internal organs were harvested.  The serum and organs were stored and frozen for protein assays. All protocols were approved by the Le Moyne College Institutional Care and Use Committee. 



Experimental analysis included colorimetric assays to determine serum glucose (Sigma), cholesterol and triglyceride levels (Pointe Scientific). Lowry protein assays determined protein levels of the liver and heart (Lowry et al., 1951).  Radioimmunoassay was used to determine serum insulin (MP Biomedicals).  One study utilized the Morris water maze (Morris, 1981) to determine if bee pollen altered or improved memory and learning. Statistical analysis utilized the two-tailed Student T-test, with significance assigned at P<0.05.

11B. Results and discussion

11B1. The Effects of Bee Pollen on Young Non-diabetic Male Rats (2003-2004)


There were three treatment groups in this study: rats fed only bee pollen, rats fed standard rat show with bee pollen mixed in (using the dose recommended by the manufacturer on the bottle, in amounts proportional to the human dose based on the body weight of the rat), and a control group fed only standard rat chow and no bee pollen.  The results revealed that the rats fed only bee pollen were hypothyroidic because of decreased T4 serum levels (Figure 1). In addition, the relative organ weights (mg/100g body weight) were elevated for the testes, and depressed for the spleen and thymus (data not shown). The reduced size of the spleen and thymus indicated possible reduced function of the immune system. Morris Water Maze tests did not show significant differences in learning and memory between any of the groups (data not shown).  Some perplexing results concerning the relationship between blood glucose and insulin levels were obtained in this study.  Normally, if serum insulin is elevated, glucose levels are lowered because insulin facilitates its uptake into body cells.  However, in this study, the indirect relationship between serum insulin and glucose was not distinct in the Mixed group, as it is in the Pollen group, for example (Figures 2 and 3).  Therefore, questions about the effects of bee pollen on glucose/insulin levels introduced the concept of studying its effects in diabetics. 
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Figure 1. The effects of bee pollen on the average serum levels of T4 of young male rats.
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Figure 2. The effects of bee pollen on the average serum glucose concentration of young male rats.
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Figure 3. The effects of bee pollen on the average serum insulin concentration of young male rats (2003-2004).

11B2. The Effects of Bee Pollen on Streptozotocin-induced Diabetic Male Rats 
           (2004-2005)



This year’s study investigated the effects of bee pollen on diabetic rats.  Websites have proposed bee pollen as a suitable supplement for diabetics to consume (Belfedal, 2001). However, bee pollen is 69.53% carbohydrate (Villanueva et al., 2002), and some carbohydrates are broken down into glucose.  Diabetics must carefully monitor their blood glucose levels, therefore it may not be safe or effective for diabetics to take bee pollen as a health supplement, as it may cause unwanted elevation is serum glucose levels. 



In this study there were four treatment groups: non-diabetic rats fed standard rat chow (NDC, the C stands for control), non-diabetic rats fed bee pollen in amounts proportional to the recommended dose for humans (NDBP), diabetic rats fed standard rat chow (DC), and diabetic rats fed bee pollen in amounts proportional to the recommended dose for humans (DBP). 



The results of this study indicated that the intraperitoneal injection of streptozotocin was successful in making the rats insulin-dependent diabetic (comparable to Type 1 diabetes).  In this project, unlike the one described above in section 11Bii, serum insulin and serum glucose levels were inversely related in rats fed bee pollen (NDBP and DBP); that is, insulin was elevated (Figure 4) and glucose was lowered (Figure 5). 



Internet resources also proposed that bee pollen had the ability to lower serum cholesterol levels in diabetics (“Bee pollen,” 2004). Diabetics typically have raised serum lipid levels because they are forced to break down lipids for energy as an alternative to glucose, because glucose is not being facilitated into the body’s cells (Silverthorn, 2004). 



This study determined that bee pollen lowered total cholesterol in NDBP rats compared to NDC, and in DBP versus DC as well (Figure 6). Therefore, bee pollen exhibits some ability to lower serum cholesterol. However, the trends for serum triglycerides revealed that although serum triglycerides were lowered in NDBP rats compared to NDC, they were much higher in DBP compared to DC (Figure 6) but not significantly. This was an unexpected result which prompted the third year of research. 
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Figure 4: The effects of bee pollen on the average serum insulin levels of streptozotocin-induced diabetic male rats. Treatment groups: NDC = non-diabetic control, NDBP = non-diabetic bee pollen, DC = diabetic control, DBP = diabetic bee pollen.
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Figure 5: The effects of bee pollen on the average serum glucose levels of streptozoticin-induced diabetic male rats.
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Figure 6: The effects of bee pollen on the average serum cholesterol and triglyceride concentrations in streptozotocin-induced diabetic male rats

11B3. The Effects of Bee Pollen on the Serum Lipid Levels of Streptozotocin-induced Diabetic Male Rats (Fall 2005)


The purpose of this study was to determine if and how bee pollen alters serum lipid metabolism in streptozotocin-induced diabetic male rats, as a continuation of the two previous years’ research. There were again four treatment groups, the same as previously described for the second study (NDC, NDBP, DC, DBP).  The same parameters as in the previous years’ research were examined (relative and average organ weights, heart muscle protein content, final body weight, serum insulin, glucose, triglycerides), as well as a more in-depth look at serum cholesterol by measuring HDL and LDL cholesterol. Cholesterol was examined in-depth because it is possible that the levels of serum HDL (“good”) and LDL (“bad”) cholesterol were lowered in different proportions in last year’s study, so that even though it is a positive result that cholesterol as a whole was depressed, perhaps LDL levels had been increased and HDL, “good” cholesterol, had experienced the decrease. This would be a negative effect of the seemingly healthy decrease in overall cholesterol levels in the rats eating bee pollen, and needed to be further studied.



The results of this study showed that serum triglyceride levels in DBP rats were depressed in comparison to the NDBP group (data not shown). In fact, DBP serum triglycerides were the lowest out of all the groups, including the control (NDC). These results are contrary to the previous year’s increased serum triglyceride levels.  



Bee pollen appears to have the ability to elevate levels of HDL “good” cholesterol in diabetic rats compared to controls.  The bee pollen elevated HDL levels in both diabetic and non-diabetic groups versus the rats that did not consume bee pollen. (Figure 7).  “Bad” LDL cholesterol levels in DC and DBP were almost the same level.  However in non-diabetic rats that ate bee pollen, both LDL and HDL levels were increased compared to those that did not eat the pollen. In diabetic rats, only HDL levels were raised (not LDL), which is a positive finding because HDL reduces the size of cholesterol plaques that can form on the walls of arteries and in doing so, lowers the risk of heart of attack (“Cholesterol,” 2007). The only significant finding was that DC serum HDL levels were elevated significantly compared to NDC, indicating that diabetes elevates serum HDL levels. The other trends mentioned were not significant but still important. 



These results suggested that bee pollen should not be consumed by non-diabetic patients, because in this study it raised their overall cholesterol levels.  The increase of overall cholesterol levels in diabetic rats are disconcerting, because they contradict findings from the previous year’s research and the advertisements that claim bee pollen lowers serum lipid content in diabetics.  These results merit further study.  Despite potentially positive effect of the pollen’s ability to increase HDL levels in diabetic rats, more research is necessary to determine whether these results are repeatable before recommendations about the use of bee pollen by diabetics or non-diabetics can be made. 



Although lowered triglycerides are a healthful benefit, bee pollen still requires more research to determine possible mechanisms to explain the contradictory findings in mammals. At this point, this author cannot recommend bee pollen for human consumption because of the conflicting results, and that fact that numerous serious diseases may result from changes in serum lipid levels in diabetic and non-diabetic patients. 
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Figure 7: The effects of bee pollen on the average serum LDL and HDL cholesterol concentrations in streptozotocin-induced diabetic male rats.  HDL was siginificantly increased in the Diabetic Control group compared to the Non-Diabetic Control group.

11C. Lessons Learned about CAM Research 



Various aspects of the three years of bee pollen studies demonstrate that CAM research often presents numerous difficulties, a point that has been repeatedly made throughout this thesis.  Issues encountered included that perhaps the disparate serum triglycerides results between years one and two could be a result of different concentrations of active components in the bee pollen utilized. The same brand and lot number were used for each experiment, but the bee pollen could have lost some of its potency by either being stored in opened (although sealed) or even unopened plastic jars, despite being refrigerated and not being past their expiration dates. Without regulation, expiration dates on supplements may mean little as there is the possibility that they are arbitrarily chosen.



Other difficulties in the bee pollen research were inconsistencies in the recommended dose on the bottles of bee pollen.  The dosage on the bottle of bee pollen (Y.S. Organic Bee Farms) was “one tablespoon, or five grams.”  One would expect that these measurements were equivalent.  However, after weighing, one tablespoon was not equal to five grams.  The measurements manufacturers are using may, or seem to, be arbitrary. This is an example of the problems poor or complete lack of regulation can cause.  Some researchers might use the 5g recommendation (as was done in the studies reported here) when calculating the amount to feed to the rats proportional to the human dosage, while other researchers might use the tablespoon measurement.  This disparity between measurements could impact results significantly.  Some kind of basic FDA regulations are necessary and must be required of these manufacturers to ensure that recommended dosage is consistent so that research can be reliable.  Poor quality products or incorrect labeling (such as the tablespoon to gram measurement), and other issues arising from the lack of FDA regulation, can inappropriately skew the impression of a supplements’ efficacy for researchers, the general public, and physicians.     




Other obstacles were finding enough bee pollen from the same manufacturer and lot number and not having enough rats in each treatment group to achieve statistical significance. In addition, small-scale research projects may have difficulty securing enough funding to examine all of the possible angles desired. It is the best use of research animals to do as many tests as possible so that separate studies with separate funding do not have to be carried out on additional animals to find these answers.  However, small-scale projects should not be expected to carry the bulk of the work of CAM research.  Therefore, adequate funding must be made available to conduct these studies. 



However, the results of these studies also demonstrated that quantitative, scientific research can indeed be carried out for herbal supplements. These studies show that some herbal supplements do produce physiological alterations in mammals and that bee pollen shows promise in the treatment of diabetes. Many supplements may  yet be vindicated. It is my firsthand experience that some types of CAM simply require repeated scientific testing with statistical analysis to begin elucidating their efficacy. 

12. CAM and conventional medicine must be integrated in the treatment of Type 1 and Type 2 diabetes.


Many CAM therapies have been shown by accepted research methods to be useful for both the treatment of diabetes and its symptoms.  In addition, diabetes is a factor associated with utilizing CAM.  Patients, including diabetics, are not necessarily more likely to abandon their primary health care physicians because they are taking part in CAM. However, patients are not likely to tell their primary care physicians about their CAM use. Therefore it is essential to foster an increased amount of high-quality communication between physicians and their patients.  This will require the education of all allopathic physicians about CAM so that they may be better able to answer patients’ questions, make informed recommendations for or against specific therapies, be aware of possible interactions between conventional prescription medications or therapies and CAM, and in general be comfortable enough with CAM to openly discuss its use with their patients.  



The necessity of physician education and integration at large are supported by the survey carried out by this author.  The survey results indicated that, although most physicians stated that they did not feel that any of the CAM modalities listed in the survey were useful in the treatment of diabetes or its symptoms, most did state that they felt that CAM was important to the health of their patients who are using CAM. In addition, most physicians felt that CAM and conventional medicine should be integrated.




Acupuncture has been shown to be useful for the treatment of peripheral neuropathies that occur in diabetics. It has also been demonstrated that electroacupuncture is one way to integrate conventional medicine and CAM for diabetics because it can be used to determine the dosages of some pharmacological medications. Biofeedback and yoga lower blood sugar through stress reduction, most likely by influencing the HPA axis. Numerous herbs have physiological effects, such as lowering serum glucose levels, and for some, their bioactive components have been determined, such as the ginsenosides in ginseng.  The three studies on bee pollen carried out by this author add to the body of research on supplement efficacy and provide additional support that herbal remedies indeed have physiological effects.  The promising results displayed also support the merger of CAM and conventional medicine for the treatment of diabetes.  



Doctors should ask their patients about their CAM use.  Using such information, and the open forum for honest discussion about CAM, physicians should begin to integrate CAM and allopathic medicine.  Allopathic physicians must at least broach the issue with their patients, even if it is to explain that currently, little concrete scientific research has been carried out on CAM, and therefore patients should exercise caution until such definitive research is available.  Not all doctors may be willing to do this, but it is difficult to imagine that doctors would prefer to pretend that the immense number of CAM users do not exist.  
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� There is some debate as to whether chiropractic medicine should still be considered CAM.


� Ethnopharmacy is “the study of the � HYPERLINK "http://music.musictnt.com/biography/sdmc_Pharmaceutical" \o "Pharmaceutical" �pharmaceutical� means considered in relation to the cultural contexts of their use, e.g. the study of the cultural determinants that characterise the uses of these means within a culture” (“Ethnopharmacy,” 2004).
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