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      FOREWORD


    


  




  

    The Center for Disease Control and Prevention is reporting staggeringly high overweight and obesity statistics in the United States and the percentages continue to climb year after year. Complications from obesity and worsening of diseases associated with obesity are putting a financial burden on individuals, families and the nation. Increased costs are associated both directly with higher medical health consumption and expenditures and indirectly with associated sick time and absenteeism. Because of this escalation in obesity, including pediatric obesity, life expectancy for the younger generation is now lower than that of their parents, a phenomenon that has never before been reported. Analogous to obesity, the percentages of individuals struggling with eating disorders are also climbing. Unhealthy eating behaviors for the sake of weight loss including starvation, purging and laxative abuse are placing individuals at risk for osteoporosis, esophagitis, gastric rupture and cardiovascular and endocrine system complications, as well as death.




    

      A basic understanding of the fundamentals of nutrition and the importance of healthy nutrition has never been more critical than it is now. The responsibility for understanding and teaching the value of healthy nutrition can no longer be expected only from a dietitian. It is imperative that all healthcare providers be able to converse with their patients about healthy nutritional behaviors and preventive steps to incorporate into their daily lives to reduce disease complications and/or prevent disease altogether. A review of the patient’s diet and nutritional behaviors should be incorporated into every patient visit and all healthcare providers should be assuring that patients have an understanding of proper nutritional habits.




      The authors have presented up-to-date, evidence-based, clinically relevant material at a level appropriate for a healthcare provider. The chapters span from the necessary foundational knowledge of macronutrients to the nutritional role of micronutrients and phytochemicals. An appreciation for food regulation, socio-economic factors and cultural issues which must be considered when evaluating the patient’s diet and recommending necessary changes, are also discussed. Lastly, and of great importance, managing the patient with respect to co-diseases is reviewed.




      Drs. Carcache de Blanco and Mirtallo have shown remarkable thought and skill in compiling a comprehensive, well-organized text providing necessary nutritional information to health care providers. They are to be commended for identifying a void in the healthcare literature and taking the necessary steps to rectify the problem. This book is of great value and will enhance any nutrition course and curriculum.


    


  




  




  




  

    

      PREFACE


    


  




  

    Healthy lifestyles and dietary changes have become a major global custom and represent in business a trillion-dollar-plus market. Regrettably, this tendency is related to a dramatic global rise in lifestyle related ailments. Nutrition; therefore, plays an important role in human health, and education on the role of nutrition healthy life and disease management should be an integral part of healthcare professional programs. The level and type of nutrition are influenced by multiple factors including cultural background, education, environmental conditions, and socio-economic status. Other factors include physical activity, food habits, and disrupted biological clocks. The impact of these elements has been linked to risk of developing chronic diseases. Concomitantly, adequate nutrition and the application of pharmaconutrition concepts could optimally manage these diseases.




    

      The focus of this book is to cover nutrition concepts important for health promotion and disease prevention supported by applications using real-life scenarios to put these principles to use immediately and have a foundation to adapt to newer concepts of nutrition that would improve their individual health as well as their relatives, friends and patients. The content of this book also provides concepts that can be used for the integration of a nutrition-based therapeutic plan into the daily assessment of patients for disease prevention and treatment. Chapters of this book include content on macronutrients, micronutrients and their main sources; dietary guidelines and major components of a healthy diet; impact of socio-economic and cultural factors in diet, nutrition, and disease risk; malnutrition; the influence of disease on nutrient metabolism; the role of inflammation in response to nutritional interventions and specific nutrition principles applied to cardiac, gastrointestinal, diabetes and dyslipidemia diseases. To reflect on the content, the authors have included applications of nutritional requirements and patient cases as a way to facilitate the use of nutrition concepts in healthcare by healthcare professionals.




      The final goal of the book is to provide information on the possible role of a balanced and integrated diet to maintain good health; to prevent, manage, and treat diseases; and to describe how factors such as education, status, environmental conditions, and cultural background influence nutritional choices and health-related risks. All the topics are discussed with a rational, scientific approach. The individual that successfully integrates the knowledge in this book and completes the exercises correctly should be able to assess an individual’s diet, make suggestions for lifestyle and dietary changes that promote health, educate the public on a healthy diet as well as recognize individuals at risk of malnutrition.


    


  




  




  




  

    

      Background: Nutrition in Health and Disease


    


  




  

    

      INTRODUCTION




      The human body is a complex system and requires a diet rich in multiple components in order to be healthy and prevent or fight disease. Nutrition involves multiple “processes by which the human organism ingests, digests, absorbs, transports, and eliminates food substances” (Wardlaw and Smith, 2011). As such, nutrients in the diet are assimilated into the body and are essential in promoting normal metabolism as well as cellular and organ function. According to Wardlaw and Smith, “Nutrition is the science that links food to health and disease” (Wardlaw and Smith, 2011). With the advancement in science, nutrition has been applied to different fields. Pharmaconutrition, by Dr. of Pharmacy Paul Clayton, is defined as follows: “With the right diet and lifestyle, the body has fantastic power to both heal and repair injured functions. I call this new science “Pharmaco-Nutrition” (Clayton, 2014). From the Greek, pharmakon means drug and threpsi means nutrition, nourishment. Pharmaconutrition is a new paradigm, according to Dr. Daren Heyland from the Society of Critical Care Medicine. During the past decade, significant advances have made possible the understanding of the role of key nutrients and




      nutrition in general, specially, in the management of severely sick individuals (Heyland, 2007). Lately, Pharmaconutrition has evolved to cover a wider area. According to Dr. Paul Clayton,




      “Pharmaco-Nutrition is based on what we eat and premise that, with the help of scientific and documented knowledge from pharmacology, biochemistry and epidemiology, we can develop new diets and varied micro nutritional programmes, with no negative side effects, which can re-create the balance in the body's complex metabolic systems. Pharmaco-Nutrition starts by mapping out the many metabolic discrepancies in the body which, for instance, may be the cause of cardiovascular diseases and degenerative joint conditions. The results are compared with the knowledge we have already gathered from pharmacology and nutrition. This forms the basis for extensive micro nutritional programs which can contribute to restoring the metabolic balance of the body. Pharmaco-Nutrition teaches us that physical breakdown of the body, which usually develops in parallel to increasing age, can be avoided. This depends on an alteration in our way of thinking, so that illnesses and the symptoms of aging can be prevented and treated” (Clayton, 2014).


    




    

      Importance of nutrition in human health




      There are different factors associated to human health and disease states. Lifestyle is an important factor; it is key to developing and maintaining an optimal state of health. According to published data, 72% men and 64% women have been reported to be either overweight or obese (Kenney et al., 1999; Ryan, 2010). Reports also state that poor diet and physical inactivity directly correlates with morbidity and mortality. Disease states that have been correlated to nutrition and lifestyle factors include cardiovascular diseases with 37% (81.1 million), osteoporosis with 50% women and 25% men (50 y/o or older) having an osteoporosis-related fracture in their lifetime, and cancer with 41% to be diagnosed during their lifetime due to dietary factors associated with cancer risk (USDA and DHHS, 2010). This relationship has also been observed for conditions believed to predispose to hypertension and diabetes; pre-hypertension with 34%, hypertension with 34% (74.5 millions), pre-diabetes with 35% (78 million), and diabetes with 11% (24 million) (USDA and DHHS, 2010). These associations suggest nutrition to be important for the maintenance of health as well as disease prevention, management and treatment.


    




    

      History of food guides




      Over the years, there have been different models in the United States created to promote a healthy diet. A healthy diet promotes health and minimizes risk of developing disease. The models (Fig. 1) have been improved based on increased understanding of nutritional concepts (USDA, 2011). A brief description of several different models used by the USDA is presented below (Welsh et al., 1992).
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        Fig. (1))




        History of food guides. (USDA, 2011).


      




      

        Between 1916 and 1930s: The Food Guide “Food for Young Children” and “How to Select Food”




        - This model established direction founded on five food groups (milk and meat, cereals, vegetables and fruits, fats and fatty foods, and sugars and sugary foods) and household measures




        - The focus of this model remained on “protective foods”


      




      

        In the 1940s: There was “A Guide to Good Eating (Basic Seven Groups)”





        

          	President Roosevelt called for a National Nutrition Conference to define Recommended Daily Allowances (RDA’s). The conference also focused on the potential of public education on nutrition and endorsed ten characteristics of an effective program (Table 1) (Davis and Saltos, 1999; FSA, 1941).




          	These characteristics are still recommended today.




          	The foundation of the diet in this model was for nutrient appropriateness.




          	The model included the number of servings per day necessary from each food group.




          	The RDA provided specific suggested intakes for calories and included nine essential types of nutrients such as protein, iron, calcium, vitamins A and D, thiamin, riboflavin, niacin, and ascorbic acid (vitamin C).




          	The model, however, lacked specific serving sizes and expected that individuals would include additional types of foods than that the guide suggested to fulfill the needs for calories and nutrients.




          	Overall, the model was considered complex.


        




        

          Table 1 Features of an effective program for public nutrition education. (Davis and Saltos, 1999; Federal Security Agency, 1941).




          

            

              

                	Public Nutrition Education Program*

              


            



            

              

                	• Reach out to all groups, races, sexes, creeds, ages.

              




              

                	• Recognize intentions for action and embrace recommendations on what to do and how to do it.

              




              

                	• Help advance proficient leadership.

              




              

                	• Drive home constantly similar ideas and through different mechanisms.

              




              

                	• Use every appropriate education tool available.

              




              

                	• Adjust tools to different groups and employ them with intelligence and proficiently.

              




              

                	• Include all stages of individual, family, and group situations that have an influence upon the ability to produce, buy, prepare, conserve, and consume food.

              




              

                	• Provide and support opportunity for involvement in making, putting into effect, and assessing local nutrition programs.

              




              

                	• Procure fullest participation through the use of all possible channels to reach the heart of the community.

              




              

                	• Be properly financed.

              


            

          




          

            *Original sentences have been modified.


          




        


      




      

        Between 1956 to 1970s: A new food guide “Food for Fitness, A Daily Food Guide (Basic Four groups)”





        

          	The foundation of the model was to achieve goals for nutrient adequacy.




          	It had specified amounts from four food groups (fruits, meat, milk and vegetables, and grain products).




          	It was focused on providing sufficient nutrients and was widely used for about twenty years.




          	It did not contain guidance on proper fats, sugars, and calorie consumption.


        


      




      

        In 1979: A modified guide “Hassle-Free Daily Food Guide”





        

          	The model was developed once the 1977 Dietary Goals for the United States were released.




          	As a result of this model, the United States Department of Agriculture (USDA) began addressing the role of certain dietary components such as fats, sugars, and sodium in the risks of certain chronic diseases, in its 1979 publication, Food.




          	The model was grounded on the Basic Four, but it also comprised a fifth group to highlight the need for moderate consumption of fats, sweets, and alcohol.


        


      




      

        In 1984: A new food guide “Food Wheel: A Pattern for Daily Food Choices”





        

          	The food guide model was represented by a food wheel for the first time.




          	The model was first presented for a Red Cross nutrition course as a food wheel.




          	The total dietary approach incorporated goals for both nutrient appropriateness and moderation.




          	The use of five food groups and quantities formed the foundation for the Food Guide Pyramid later.




          	The model listed amounts of food for daily intake that were given at three calorie levels.




          	Since the development of this model, dietary guidelines for Americans are revised every 5 years.


        


      




      

        In 1992: Food Guide Pyramid





        

          	The Food Guide Graphic was, for the first time, presented as a Pyramid.




          	The total dietary approach included goals for both nutrient appropriateness and moderation.




          	The model was developed based on consumer research, to acknowledge new food arrangements.




          	The illustration for the consumer focused on concepts of diversity, moderation, and amount.




          	The model also included visualization features to represent added fats and sugars throughout five different food groups and moderation was symbolized by the small tip of the pyramid.




          	The model included a range for daily quantities of food across three calorie levels.




          	In 1995, these guidelines were mandated to be revised by decree, with the 1990 National Nutrition Monitoring and Related Research Act.




          	Although there were many flaws in the Food Pyramid Guide, it was not revised until 2005. Issues with the 1992 Pyramid addressed in the 2005 Revision (My Pyramid – see below) are summarized as follows: 



            

              	All fats are bad for health.




              	All carbohydrates are good dietary components.




              	Protein sources (animal or plant sources) are interchangeable.




              	Eat your potatoes.


            


          


        


      




      

        In 2005: The guide “MyPyramid Food Guidance System”




        Improvements to the original Food Guide Pyramid introduced in the MyPyramid website included the benefits of unsaturated fats, recognition of the health benefits of whole grains and an emphasis on the importance of controlling your weight. A key positive advance of My Pyramid was the inclusion of exercise and physical activity (life-style) as a part of a healthy eating strategy.





        

          	This model was presented along with updating the Food Guide Pyramid patterns for the 2005 Dietary Guidelines for Americans (US-DHHS and USDA, 2005), that included amounts of food for daily consumption for 12 levels of calorie.




          	The model continued the “pyramid” concept, based on consumer research, but using simplified graphics.




          	Detailed information of the model was made available through the website “MyPyramid.gov”.




          	The model added a strip for oils and the concept of physical activity as an integral part of good nutrition and health.




          	The illustration in this model could also be used to describe concepts of diversity, moderation, and quantities.


        


      




      

        Comparison of “Pyramids”




        Several pyramids have been put to test as a result of this model (Fig. 2). However, the “Mediterranean Diet Food Pyramid” has been used for comparison with other food guides.


      




      

        Comparative data of Fig. 2.
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          Fig. (2))




          Comparison of two pyramids (USDA, 2011).


        




        

          1992 USDA Guidelines





          

            	Six broad food groups (e.g. Dry beans, Eggs, Fish, Meat, Poultry & Nuts group).




            	Portions based off of serving sizes (e.g. 2 – 4).




            	No recommendation for physical exercise.




            	Shows relative distribution of natural fats & sugars throughout the pyramid.




            	Grains, Vegetables, & Fruits compose the base of the pyramid.


          


        


      




      

        Mediterranean Diet





        

          	Eleven specific food groups (e.g. Fish Group, Legume Group, Red Meat Group).




          	Portions based off of relative group size in pyramid.




          	Recommends regular physical exercise.




          	Does not show presence of fats & sugars in other portions of the pyramid.




          	Grains, Vegetables, & Fruits compose the base of the pyramid.


        


      




      

        In 2011: My Plate





        

          	This model was introduced along with the new USDA food patterns for the 2010 Dietary Guidelines for Americans.




          	The model has different graphics to help attract consumers’ attention with a new visual cue.




          	The model has an icon that reminds consumer of healthy eating, not intended to deliver specific messages.




          	The visual is associated to food and is a familiar mealtime representation in consumers’ minds, as identified through studies.




          	The word “My” in this model carries on the personalization approach from MyPyramid.


        


      




      

        History of Pharmaconutrition




        Over 40 years ago, artificial nutrition began to be used as a supportive care. It managed metabolic support while the patient recuperated from the primary ailment. Nutrition support teams identified patients with nutritional issues (e.g., malnourished or catabolic patients), performed measurements and calculations, and provided artificial nutrition in order to reduce the loss of calories, proteins, and micronutrients (to prevent or treat inflammatory disorders). Time passed and very few large-scale trials published patterns used in this practice. However, energy requirements or protein loss were object of discussion. Recently, the use of large randomized clinical trials with application of meta-analysis has correlated this practice to stronger signals of therapeutic effect. Nutritional strategies seemed to be making an impact on patient outcomes. What were most illuminating to the clinical practice guidelines were the clinically important outcomes of the largest treatment effects from studies of particular nutrients (antioxidants, arginine, fish oils, and glutamine). Thus, the concept of pharmaconutrition developed (Jones and Heyland, 2008). This new treatment model comprised valued nutrients and the application of nutritional strategies that can have significant effects on critically ill patients, particularly on immunological, inflammatory, metabolic, and other pathophysiological disorders. The focus of the study was on understanding the effect of specific nutrients on the causal disease process and on the clinical consequences. The study moved from understanding nitrogen balance or energy requirements of supported to the modulation of disease response and improvement of chances of survival (Jones and Heyland, 2008).




        In summary, pharmaconutrition has been used to improve the care in ICU of critically ill patients. It has progressed from being considered as immune enhancing diet to immune modulating diet. Specialized diets are not generalized to critically ill patients because some of these diets can be even harmful to some patients. An example of a clinical application includes modulation of cytokine expression to help patients overcome a particular health related issue. Another example includes looking for a particular nutrient effect to modulate the immune system of ill patients. However, recent guidelines have suggested that parenteral nutrition therapy may be harmful to critically ill patients when not managed properly (such as inducing hyperglycemia). Thus, pharmaconutrition should be used with caution in critically ill patients. On the other hand, parenteral nutrients can be more helpful if used appropriately (Wischmeyer, 2008). Inflammatory response using parental nutrients may have positive results when compared to the use of macronutrients such as proteins using parenteral nutrition (Heyland et al., 2008). Outcomes of parenteral nutrition may be improved if contemporary practices are routinely adapted in the clinical setting (Mirtallo, 2013).


      




      

        Nutrients




        The primary focus of nutrition in health and disease is to ingest a diet that is complete, balanced, and in an amount that promotes normal body functions. By complete, the intent is that the diet includes all the nutrients necessary for life in amounts that prevent a deficiency or symptoms from continual excessive ingestion. Nutrients are substances obtained from food that are vital for growth and maintenance of a healthy body throughout life. They function to build or repair tissues, support metabolism and organ function and provide a source of energy. The intent of a balanced diet is for the nutrients to work together for health. The statement: ‘Too much of a good thing is bad” applies specifically to the human diet. Also, the absence of an essential nutrient could have devastating consequences. For example, we learned from manufacturer shortages of parenteral vitamins that adequate amounts of thiamine are required to avoid life-threatening deficiencies (Centers for Disease Control and Prevention, 1997). Lactic acidosis caused by thiamine deficiency became a clinical dilemma in patients that required parenteral nutrition (Fig. 3) (Centers for Disease Control and Prevention, 1997). Thiamine deficiency causes an improper functioning of α-ketoglutarate dehydrogenase. Glycolysis then shifts to an anaerobic pathway which produces lactate and subsequently, lactic acidosis.
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          Fig. (3))




          Thiamine’s Role in Ketoacid Oxidation.


        




        Thiamine is an essential nutrient. An essential nutrient may be defined as a substance derived from the diet necessary for body functioning and promotion of health. Essential nutrients must be provided by the diet because they are either not synthesized by the body or not synthesized in sufficient amounts to prevent deficiency. Essential nutrients have some common characteristics. They must have at least one specific biologic function in the body. Also, omission of an essential nutrient from the diet results in a decline in biologic function. Finally, replacement of the nutrient prior to permanent damage will restore normal biologic function. Nutrients function in different ways such as the 3 specific categories described below:





        

          	Provide calories to meet energy needs




          	Support growth, development and maintenance




          	Sustain body (cellular) function


        


      




      

        Classes of Nutrients




        More detailed, specific content related to nutrients will be provided in subsequent chapters of this book. The intention of this section is to provide an overview and introduction to nutrients. Nutrients are divided into several classes dependent on function in the body. The major classes of nutrients are carbohydrates, lipids (fats and oil), and proteins; and other nutrients include vitamins, minerals, water, and phytochemicals.




        Caloric (energy) sources are carbohydrate, lipids and proteins. Carbohydrates (Fig. 4) are either simple or complex depending on the number of carbohydrates included in the nutrient. They are a source of glucose, a basic elementary source of cellular energy that has a specific caloric density. Fiber is a component of some carbohydrates that is a substance in food that is not digested by the processes that take place in the stomach or small intestine. Fiber functions to provide bulk to the stool facilitating normal bowel function. Dietary fiber must be distinguished from other sources of fiber not useful to human health.




        Lipids are the other source of non-protein calories. They are the main form of energy in the body. Lipids’ primary characteristic is their solubility in solvents rather than water. Important to human health is their source: animal (butter, lard) or plant (corn, safflower or olive oil). Essential fats regulate blood pressure and support synthesis and repair of vital cells. Lipids are also described based on their form at room temperature; fats are solid and oils are liquid. There are several types of lipids. Fatty acids are either saturated (no double bonds) or unsaturated (presence of one or more double bonds). The essential fatty acids provide fundamental biologic functions that become impaired during deficiency. Other types of lipids are triglycerides, cholesterol and trans fats. Triglycerides and cholesterol provide essential functions in the body but are associated with development of specific diseases at elevated levels in the body. Trans fats are not commonly found in nature. Most trans fats are created when lipids are transformed from a liquid to a solid state to facilitate storage, shipment, and shelf-life of this energy source.
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          Fig. (4))




          Examples of sources of carbohydrates.


        




        The next source of energy or calories for the body is protein. Protein is not often considered an energy source because of its important other functions in the body. It is the source of structural material for bone, muscle, blood, cells, enzymes, and immune cells and chemicals. Nutritionally, a primary focus is to assure protein is adequately incorporated into the body as well as functions optimally. Protein comes from animal (including dairy) as well as vegetable sources (Fig. 5). Similar to lipids, there are several types of proteins from the diet; amino acids (essential, non-essential and conditionally essential), di and tri-peptides as well as whole proteins.




        The sources of calories are also considered macronutrients because they exist in large quantities in the body (grams vs. milligrams or micrograms). Contrarily, micronutrients are present in the body in smaller quantities (milligrams or micrograms). These may be further classified as vitamins, minerals and the micronutrients; trace elements.




        
[image: ]





        

          Fig. (5))




          Sources of protein.


        




        Vitamins are organic compounds that are not carbohydrate, protein or lipid. They regulate or act as coenzymes in the metabolism of energy yielding nutrients. Vitamins also coordinate the growth and maintenance of tissues as well as assist in storage and utilization of energy. Vitamins are not synthesized by the body so must be provided by the diet. Classification of vitamins are either as fat-soluble (vitamins A, D, E and K) or water-soluble (thiamine (B-1), riboflavin (B-2), niacin/nicotinic acid (NI, B-5), pantothenic acid (PA), pyridoxine (B-6), biotin (Bi), cyanocobalamin (B-12) and ascorbic acid (C).




        Minerals are inorganic substances; they do not contain carbon atoms. They function to support the nervous system, water balance, and structure (skeletal system). Electrolytes are minerals and consist of sodium, potassium, magnesium, calcium, phosphorus and chloride. Trace minerals are also known as micronutrients or trace elements. Micronutrients are present in the body in small amounts (micrograms). Examples of trace minerals include; zinc, copper, chromium, selenium, manganese, iodide, and iron.




        Water is another essential nutrient that serves the body as a solvent, lubricant, and vehicle for transporting nutrients and waste.




        Other nutrients that have taken on more importance as knowledge of nutrition has evolved are phytochemicals. These are chemicals that are found in plants that if taken regularly may contribute to a reduced risk of diseases, such as cancer or cardiovascular disease.


      




      

        Body Composition




        Nutrients assimilated into the body contribute to its composition. Body composition refers to the distribution and size of the components of total body weight. When assessing nutritional status, the components of body weight important to consider are ‘total’, fat mass (FM) and fat-free mass (FFM). A body composition model described in Fig. 6.




        
[image: ]





        

          Figure 6)




          Percent of total composition of the various body components. By far, for a 70 kg individual water (42 kg) is the most abundant compartment of the body. Protein (10.6 kg) and bone (3.7 kg) make up the structural and organ components of the body. The other major compartment is Fat (12 kg).


        




        Many methods have been used to assess the composition of the body and the effects nutrition has on the individual compartments. The overall goal of nutrition is adequate maintenance and replenishment of the lean body mass (protein, FFM) even though adequate water and structure (bone, minerals) is important as well. Anthropometrics include measurements of height and weight. The measured weight may also be termed, actual body weight. Height and weight are used to determine ‘Ideal’ weights by using the formulas noted below for males and females:


      




      

        Ideal Body Weight Formulas





        

          	Males: 106 lbs (48 kg) for the first 5 ft (152 cm) and add 6 lb (2.7 kg) for each inch (2.54 cm) over 5 ft.




          	Females: 100 lbs (45 kg) for the first 5 ft and add 5 lbs (2.3 kg) for each inch over 5 ft.


        




        The percent ideal body weight (% IBW) is then used to describe the measured weight in relation to the ideal (Table 2).





        

          	% IBW = Weight/IBW x 100.


        




        

          Table 2 Body Compositions and Percent Ideal Body Weight of Various Healthy Individuals.




          

            

              

                	Source



                	Height (in)



                	Weight (lbs)



                	IBW (lbs)*



                	%IBW*

              


            



            

              

                	Football player (Lineman)



                	77



                	300



                	208



                	144

              




              

                	Football Player


                (Receiver)



                	68



                	180



                	154



                	117

              




              

                	Professor



                	68



                	182



                	154



                	118

              




              

                	Women Soccer


                Player



                	65



                	108



                	125



                	86

              




              

                	Malnourished



                	



                	



                	



                	

              




              

                	• Mild



                	



                	



                	



                	90

              




              

                	• Moderate



                	



                	



                	



                	80-90

              




              

                	• Severe



                	



                	



                	



                	<70

              




              

                	Obese



                	



                	



                	



                	>130

              


            

          




          

            *IBW = ideal body weight.


          




        




        This chart compares the anthropometric measures for athletes (football players and a female soccer player), a university professor and criteria for malnourished individuals using % IBW as the parameter of assessment. When evaluating %IBW for the professor as compared with the football receiver there is likely to be significant differences in their body composition, especially as it relates to the fat mass and fat-free mass. When assessing the athletes’ % IBW for the presence of malnutrition, the football lineman would be considered ‘obese’ and the women soccer player would be ‘moderately malnourished’. However, it is likely that each is performing at an above average athletic workload. The lean body mass (LBM) (protein, FFM) is important to both athletic performance and health. However, the LBM is difficult to determine from just height and weight measures. Some techniques are being used in research that are more specific for LBM, but are not routinely available; hydro densitometry (underwater weighing), bioelectric impedance (resistance of tissues to flow of an electric current), isotopic dilution techniques, total body potassium and dual energy x-ray absorptiometry (DEXA).




        Besides %IBW, the body mass index (BMI) is a weight-stature index used both as a measure of malnutrition and obesity (see formula below):


      




      

        BMI Formula:




        BMI = Weight (kg) ÷ Height (m2)




        The World Health Organization (WHO) has established a classification based on BMI for underweight, overweight and obese individuals (Table 4).




        The BMI classification began with broader categories noted in bold in Table 3 As nutrition knowledge expanded additional cutoff-points were added. These cutoff-points are used to delineate specific interventions related to nutrition, physical activity and lifestyle changes necessary to improve an individual’s weight-stature to a healthier level.




        In summary, pharmaconutrition (nutrition in health and disease) is concerned with nutrition concepts used to maintain or improve health and/or disease. In this context, health relates to growth and maintenance. Disease is considered either acute or chronic. Malnutrition as a consequence of disease is an important consideration. Nutrition in disease is intended to resolve malnutrition if present, maintain normal function and assist with correcting the cellular and functional disorders associated with disease. Nutrition in health and disease is an essential component of the human condition and must be considered in all aspects of life. As a health professional, a proper understanding of nutrition is necessary in order to provide optimal health service to people.




        

          Table 3 Provides a simple classification based on BMI for underweight, overweight and obese individuals.




          

            

              

                	Groups



                	BMI (kg/m2)

              


            



            

              

                	Underweight



                	<18.50

              




              

                	Severe Thinness



                	<16.00

              




              

                	Moderate Thinness



                	16.00-16.99

              




              

                	Mild Thinness



                	17,00-18.49

              




              

                	Normal range



                	18.50-24.99

              




              

                	Overweight



                	>25.00

              




              

                	Pre-obese



                	25.00-29.99

              




              

                	Obese



                	≥30.00

              




              

                	Obese class I



                	30.00-34.99

              




              

                	Obese class II



                	35.00-39.99

              




              

                	Obese class III



                	≥40.00

              


            

          




        




        

          Table 4 Classification of adult underweight, overweight and obesity according to body mass index (BMI).




          

            

              

                	Groups



                	BMI (kg/m2)

              




              

                	Primary Cut-off Points



                	Extra Cut-Off Points

              


            



            

              

                	Underweight



                	<18.50



                	<18.50

              




              

                	Severe Thinness



                	<16.00



                	

              




              

                	Moderate Thinness



                	16.00-16.99



                	

              




              

                	Mild Thinness



                	17,00-18.49



                	

              




              

                	Normal range



                	18.50-24.99



                	18.50-22.99

              




              

                	23.00-24.99

              




              

                	Overweight



                	>25.00



                	>25.00

              




              

                	Pre-obese



                	25.00-29.99



                	25.00-27.49

              




              

                	27.50-29.99

              




              

                	Obese



                	≥30.00



                	≥30.00

              




              

                	Obese class I



                	30.00-34.99



                	30.00-32.49

              




              

                	32.50-34.99

              




              

                	Obese class II



                	35.00-39.99



                	35.00-37.49

              




              

                	37.50-39.99

              




              

                	Obese class III



                	≥40.00



                	≥40.00

              


            

          




          

            Source: Adapted from WHO, 1995, WHO, 2000 and WHO 2004 @ http://apps.who.int/bmi/index.jsp?introPage=intro_3.html accessed August 24, 2012.


          




        


      


    




    

      Concluding Remarks




      The human body is a complex system that requires multiple nutrients in order to function properly. This chapter presented different types of nutrients that humans need to consume to be healthy. A balanced diet provides good nutrition and required nutrients in appropriate amounts. Nutrition is a key element in accomplishing good health. Hence, this chapter also presented an approach that can be pursued for disease prevention and management such as pharmaconutrition.
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      Food Regulations in the United States


    


  




  

    

      INTRODUCTION




      Food laws and regulations within the United States (US) are mainly focused on the manufacture, distribution and sale of foods. Federal regulations are usually associated with interstate food commerce. Within recent times, food laws and regulations were enacted to warrant the safety of foods imported into the US. In addition to these, all states, some cities, and municipalities have their own laws and regulations. Irrespective of the legal boundaries, all food laws and regulations within the US aim to prevent the commercialization of adulterated and misbranded foods.




      Adulteration is the contamination of food with filth and or other extraneous matter. In the case of infant formula, it also involves minimum quantities of nutrients and the proper quality control of the food. Recent laws and regulations have given regulatory agencies the authority to deem a food adulterated if it is manufactured, processed, transported or sold in environments that are unsanitary, even though proof of contamination in the food is not presented. If foods are not handled under conditions referred to as “good manufacture practices” (GMPs), the said foods could be declared adulterated. Foods containing ingredients, color additives and or animal drug residue that are not approved or used in accordance with stipulations of the relevant agencies could be deemed adulterated. The same applies to foods that are irradiated or meat and poultry products that were not subjected to anti and post-mortem inspection.




      Misbranded is a false or misleading display or characterization of a food as it relates to its type, grade, composition, functionality or quality. Misbranding also extends to the marketing of a food as the product of one manufacturer when in fact the food is that of another manufacturer. If pertinent information about a food is misrepresented or omitted from the label, that omission or misrepresentation could cause the food to be deemed misbranded.




      The main federal laws relating to food adulteration and misbranding are the Federal Food, Drug, and Cosmetic Act (FFDCA), the Federal Meat Inspection Act (FMIA), and the Poultry Products Inspection Act (PPIA) (FDA, 2011; Poultry and Poultry Products Inspection, 2014; Meat Inspection, 1999). Other laws of importance to adulteration and misbranding include the Infant Formulation Act (IFA) and the Nutrition Labeling and Education Act (NLEA) (FDA, 2014a; FDA, 2013). At the National level, The Food and Drug Administration (FDA), The United State Department of Agriculture (USDA) and The Environmental Protection Agency (EPA) are agencies with the main responsibilities for regulating the manufacture, processing, packaging, and distribution of safe and wholesome food within the US. State and Municipal agencies also participate in this exercise but at the local level. US Federal law prohibits the delivery of adulterated and misbranded foods into interstate commerce. The FDA and USDA are the main federal agencies responsible for the enforcement of these laws. Inspection is the main activity of these agencies in keeping adulterated and misbranded food products out of interstate commerce.




      Section 502 of the FFDCA contains significant provisions about what is described as misbranding. In summary, this law states that foods can be designated as misbranded if one of the following criteria is met (FDA, 2011):





      

        	Labeling is false or misleading,




        	The name and address of the food manufacturer, packer, or distributor is not on the label,




        	The net weight of the package is inaccurate,




        	Required information about the product is not prominently displayed,




        	There is not enough information about the direction of use when required,




        	Mandatory warning statements are omitted,




        	The food does not comply with the color additives provisions listed under Section 706 of the FFDCA, and




        	The name of the packaged food is uncommon or unusual or that the name fails to meets the standard of identity provided for in section 401 of the FFDCA.


      




      Current food good manufacturing practices (GMPs) are final rules developed by the FDA and can be found in Title 21 of the Code of Federal Regulations, Part 110 (21 CFR 110, 2014). These final rules are mandates projected to ensure that foods processed for consumption are wholesome and safe. It could be concluded that if foods are manufactured, processed, packaged, stored, transported and delivered according to GMP regulations, the likelihood of it becoming adulterated is significantly reduced. GMP regulations thus describe the equipment, facilities, methods, and controls for producing safe and wholesome processed foods. This also includes the decorum and practices of the human factor in food processing and handling. In its food inspection programs, GMP is one of the main areas of FDA’s concerns.


    




    

      DEFINITIONS




      It is essential to distinguish between foods, drugs and dietary supplements since the inability to do so could give rise to violations of product misbranding. This would become evident during the discussion on label claims. For example, if a label claim is made that an item of food has the ability to cure a disease, that food product would be claiming the prerogatives of a drug and would be required to undergo all the legal requirements for drug approval.




      

        Foods




        A food is defined as an item that is consumed primarily for taste, aroma, or nutritive value, including chewing gum, and articles used as components of any other food or drink.


      




      

        Drugs




        A drug is defined as an item that is used in the diagnosis, cure, mitigation, prevention, or treatment of disease. It is also an item other than food that is used to affect the structure or function of the human body or beast.


      




      

        Dietary Supplements




        A dietary supplement is a product (other than tobacco) intended to supplement the regular diet. It must also contain at least one of the following: vitamins, minerals, amino acids, and concentrates, metabolites, extracts, etc. from herbs or other botanicals. A dietary supplement must not be displayed to be represented as a conventional food. Also, it cannot be the sole item of diet and it must be labeled as “dietary supplement”.


      


    




    

      MAIN FEDERAL AGENCIES ASSOCIATED WITH FOOD REGULATIONS




      

        The Food and Drug Administration




        The FDA is a regulatory agency that is under the Department of Health and Human Services (DHHS). It is headed by a Commissioner who reports to the Secretary of Health and Human Services. The Commissioner is appointed by the President of the United States, and must be approved by the United States Senate before the appointment is confirmed. The main office of the FDA is located in Silver Springs, Maryland and includes the Commissioner’s office. All components of the FDA are supervised by the Office of the Commissioner and four directorates [Office of Foods and Veterinary Medicine (OFVM); Office of Global Regulatory Operations and Policy (OGROP); Office of Medicinal Products and Tobacco (OMPT); and Office of Operations (OO)]. These directorates are further subdivided into various centers and offices. The agency also comprises 223 field offices and 13 equipped laboratories located throughout the 50 states, the United States Virgin Islands, and Puerto Rico (FDA, 2014b).




        The various offices and centers of the FDA are headed by Deputy Commissioners, Assistant Commissioners, Chief Counsel, Chief Scientist and Directors. Apart from the Office of the Commissioner, the main centers and offices involved with food regulations include:





        

          	Center for Drug Evaluation and Research (CDER)




          	Center for Food Safety and Applied Nutrition (CFSAN)




          	Center for Veterinary Medicine (CVM)




          	National Center for Toxicological Research (NCTR)




          	Office of Regulatory Affairs (ORA)




          	Centers of Excellence in Regulatory Science and Innovation (CERSI)


        




        Many of these centers and offices are divided into sub-offices, divisions, and branches.




        The main role of the FDA is to safeguard and promote the health of the citizens of the United States. This is done through the formulation of regulations, the issuance of advisory documents, educational exercises, and the enforcement of regulations intended to ensure the safety of the following products:





        

          	Foods


        




        • Tobacco products




        • Dietary supplements




        • Prescription and over-the-counter pharmaceutical products




        • Drugs




        • Biologics, including vaccines and blood products




        • Medical devices




        • Electromagnetic radiation emitting devices such as cellphones, lasers, microwaves, etc.




        • Cosmetics




        • Animal feed, drugs and other and veterinary products




        • Non-specified red meat from bison, rabbit, game animals, zoo animals, deer, elk and moose




        • Shell eggs




        • Non-specified birds such as wild turkeys, wild ducks, wild geese and emus




        • Products with less than 2% poultry on a wet basis




        • Close-face sandwiches (Fig. 1) with less than 35% cooked meat and poultry products not inspected by USDA and having bread that is less than 50% of the weight of the product




        • Other products with less than 3% red meat, frozen fish dinners, alligator meat, shrimp, seafood (except catfish), etc.




        The Center for Food Safety and Applied Nutrition (CFSAN) is a subdivision within the FDA that is mainly responsible for nutritional labeling and the safety of food. In conjunction with ORA, another subdivision within the FDA, CFSAN works to accomplish the following regulatory functions:





        

          	Inspection and monitoring of food handling, transport and processing operations


        




        • Analysis of food samples collected by ORA




        • The pre-market approval food and color additives




        • Studies consumers’ responses to food safety issues relating to packaging, processing and bio-technology




        • Works with ORA and other subdivisions (offices and centers) within FDA to take relevant corrective actions when warranted




        • Provides educational outreach activities on various issues of public health concerns.




        
[image: ]





        

          Figure 1)




          A close-face sandwich.


        




        The Center for Food Safety and Applied Nutrition is divided into several offices. These in turn are subdivided into various divisions and branches that perform specific duties relating to food safety. These offices are:





        

          	Office of Management


        




        • Office of Analytics and Outreach




        • Office of Food Safety




        • Office of Cosmetics and Colors




        • Office of Regulatory Science




        • Office of Food Additive Safety




        • Office of Compliance




        • Office of Applied Research and Safety Assessment




        • Office of Regulations, Policy and Social Sciences




        • Office of Nutrition, Labeling and Dietary Supplements




        The Office of Regulatory Affairs is a subdivision within the FDA and it is on the same level as that of CFSAN on FDA’s organizational structure. However, unlike CFSAN that is headed by a director, ORA is headed by the Associate Commissioner for Regulatory Affairs. The Office of Regulatory Affairs is the lead office for FDA’s field activities. Its main food safety function is to survey and inspect regulated companies in order to evaluate their compliance with public health laws and regulations. To help make this mandate possible, ORA helps to educate regulated companies on GMPs, highlights areas of significant violations during and after inspection visits, targets high-risk manufacturers and food handlers for subsequent scrutiny, works with state and local public health agencies to address issues of public health concerns, performs inspections of imported products into the US at the borders and on products in foreign countries that are destined for import to the US. To accomplish its mission, ORA has teams of employees called Consumer Safety Officers. These are referred to as inspectors or investigators. These officers are sometimes referred to as the “eyes and ears” of the agency. ORA is also responsible for providing advice and assistance on regulations and compliance policy issues, the evaluation of proposed legal actions against companies, individuals, etc., and conducting criminal investigative activities in collaboration with other FDA centers and offices, including other federal (such as USDA, Customs and Border Protection, Consumer Product Safety Commission, etc.), state, and local enforcement agencies.




        To provide these services to the entire US population, employees attached to ORA are spread throughout the continental US, Hawaii and its territories. The Office of Regulatory Affairs itself is divided into five regions. These are further divided into 13 districts and spread throughout the US. Each district has a main office and a number of Residence Posts. To support its work, ORA also has a number of laboratories that are capable of analyzing food samples under investigation. In cases of criminal activities involving food and other products regulated by the FDA, ORA collaborate with the Office of Criminal Investigations. If criminal charges must be filed for issues such as willful tampering of products, fraud, terrorism, etc., it is done by the Justice Department since FDA does not have the authority to file these types of charges.




        In the execution of its regulatory mandate to the US population, FDA approves new additives before they can be used in food. The agency also monitors the safety of dietary supplements and the nutritional content of infant formulas and medical foods. The agency is charged with ensuring that all ingredients used in foods are safe and free from contaminants or that levels are kept within approved limits. FDA is also responsible for the approval of all drugs used in animal and livestock feeds and that drug residues in these products are within safe limits. FDA also regulates labels on products and it seeks to ensure that they are truthful and are designed to assist consumers in decision making about the nutritional contents and nature of the product. FDA also monitors reports of adverse reactions to consumers after previously approved marketed products are purchased and used. In such cases, FDA may collaborate with the Centers for Disease Control (CDC) on epidemiological studies. Warranted by these investigations, FDA could ask manufacturers to recall a product, or the approval of the product could be withdrawn. Other actions that FDA could take include the requirements for label changes, seizure of products, quarantine, or they could seek an injunction, or prosecution from the court, especially in cases where federal laws and regulations were violated.


      




      

        The US Department of Agriculture




        The USDA is a subdivision of the federal government and is responsible for development and execution of policies on agriculture, farming, and food production. “Its main goals are to assist farmers and ranchers in meeting their needs, to promote food production and trade in agricultural goods, to uphold food safety principles, to promote sustainable agriculture and protect natural resources, to nurture rural communities, and end hunger in the US and abroad” (USDA, 2014).




        In an attempt to meet its mission the USDA runs several programs. Examples of these programs include but are not limited to the following (USDA, 2014):





        

          	The distribution of safe and wholesome food to citizens of the US


        




        • Dissemination of nutrition educational materials in printed, media and electronic format to US citizens under the USDA Food and Nutrition Service




        • Provide assistance to farmers and food producers with sales of crops and processed food on the domestic and foreign markets




        • The USDA is also responsible for the management of overseas aid programs to developing countries, foreign governments, non-governmental agencies (NGO’s) and international agencies such as World Food Program, for example. The USDA also manages the USAID program in the dissemination of funds for international aid programs.




        Based on its programming activities, the USDA is divided into several internal agencies. These are:





        

          	Cooperative State Research, Education, and Extension Service (CSREES)


        




        • Agricultural Research Service (ARS)




        • Animal and Plant Health Inspection Service (APHIS)




        • Center for Nutrition Policy and Promotion (CNPP)




        • National Institute of Food and Agriculture (NIFA)




        • Economic Research Service (ERS)




        • Farm Service Agency (FSA)




        • Food and Nutrition Service (FNS)




        • Food Safety and Inspection Service (FSIS)




        • Foreign Agricultural Service (FAS)




        • Forest Service (FS)




        • Grain Inspection, Packers and Stockyards Administration (GIPSA)




        • National Agricultural Statistics Service (NASS)




        • National Finance Center (NFC)




        • Natural Resources Conservation Service (NRCS)




        • Risk Management Agency (RMA)




        • Rural Development (RD).




        The Food Safety and Inspection Services (FSIS) is the main agency within USDA that is responsible for food plant inspection. In general, this agency is responsible for ensuring that commercially produced meat, poultry, catfish and egg products are safe from poisonous and deleterious substances, that the food is wholesome, and correctly labeled and packaged. Currently, there are in excess of 8,000 USDA inspectors who are assigned the responsibility to inspect approximately 7,000 slaughter houses, food processing facilities, and ports of entry into the US. These officers are charged with the responsibility to verify that meat, poultry, catfish and egg products are safely processed, labeled properly and packaged in a wholesome manner. To meet this mandate, inspectors perform ante-mortem inspections (including humane stunning) on animals to verify that they are disease free, perform post-mortem examinations on carcasses to ensure the absence of diseases, and ensure that carcasses are handled and dressed in a way that minimizes microbial contamination (especially from organisms such as generic E. coli and Salmonella), they collect samples to test for specific animal diseases such as bovine spongiform encephalopathy (Mad Cow), Foot and Mouth Disease, Swine Fever and Encephalitis, for example. Samples are also collected for residual drug and chemical testing, to include items such as antibiotics, pesticides, industrial contaminants, etc. USDA inspectors also ensure that “hazard analysis for critical control point” (HACCP) requirements and standards of identity are met and that GMPs are followed by all regulated processors. Products regulated by USDA include red meat from animals such as cattle, sheep, swine, goat, horse, mules; poultry and poultry products from domesticated chicken, turkey, duck, geese, guineas; egg products from these birds; (Fig. 2) open-face sandwiches (bread is unhinged) with greater than 3% meat and 2% poultry on a wet basis.




        [REMOVED HYPERLINK FIELD]
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          Figure 2)




          An open-face sandwich (Wikipedia, 2015).


        


      




      

        The Environmental Protection Agency




        The US Environmental Protection Agency[REMOVED HYPERLINK FIELD] (EPA) is a federal agency charged with the responsibility of protecting human health and the environment. The agency has an Administrator as its head. This person is appointed by the President of the United States, but requires Congressional approval before the position is official. The EPA’s headquarters is located in Washington, D.C. The agency is divided into ten regions scattered throughout the US. Each region has a regional office. The agency also has twenty seven testing laboratories where it conducts a variety of environmental assessments on samples relating to the use of pesticides, industrial contaminants, air pollution, chemical spills, surface cleaners, sanitizers, gasoline, etc. The agency conducts research and participates in programs designed to educate the public. The agency is also responsible for the maintenance and enforcement of national standards under a variety of environmental laws at the federal level, which includes consultation with state and local governments. The EPA works with industries to enforce environmental pollution prevention programs and the promotion of efforts to conserve energy. The EPA administers the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and is responsible for the registry of all pesticides, detergents, sterilants, and sanitizers for example, that are legally sold in the US. The EPA is also responsible for enforcing the Safe Drinking Water Act. It performs this function by setting standards and by ensuring that safe drinking water is made available to the public. This is done by inspecting injection wells (in order to ensure that underground sources of drinking water are safe) and surface water sources (EPA, 2014).


      




      

        The Federal Trade Commission




        The Federal Trade Commission (FTC) is a US governmental agency whose mission is to prevent business practices that are anticompetitive, deceptive or discriminating to consumers; to enhance informed consumer choices and public understanding of the competitive process; and to accomplish this without unjustifiably burdening legitimate business activity (http://www.ftc.gov/about-ftc). The FTC gets its authority from the Federal Trade Commission Act and it has the power to make rules and prosecute offenders in federal court. The work performed by the FTC is distributed by three bureaus within the agency. These are the Bureaus of Consumer Protection, Competition and Economics. These bureaus work in conjunction with the Office of General Counsel and seven regional offices distributed through the US (FTC, 2014).




        The work of the Bureau of Consumer Protection focuses on the protection of consumers against unfair and deceptive acts or practices in business. The bureau accomplishes this through investigations, enforcement actions, and the dissemination of education material to the public. Specifically, this bureau focuses on issues such as false advertising, unfair or fraudulent marketing practices, improper financial products and practices, telemarketing fraud, privacy, and identity protection, including the US National Do Not Call Registry. The work of the Bureau of Consumer Protection is supported by that of the Bureau of Economics. The Bureau of Economics performs studies and provides information on the economic impact of the FTC’s actions.




        The Bureau of Competition is a subdivision within the agency mandated with the responsibility for eliminating or preventing anticompetitive business practices. This is accomplished by enforcing antitrust laws and prosecuting companies involved in illegal practices relating to business mergers. This bureau’s activities also include the monitoring of illegal non-merger activities in business practices. These include practices that affect supply and demand, for example, including horizontal and vertical restraints involving agreements between competing businesses in the same industry.


      


    




    

      FDA Labeling Requirements




      The Nutrition Labeling and Education Act of 1990 (NLEA) is largely responsible for the system of food labels in the US as we know it today. This legislation makes nutrition labeling mandatory on virtually all packaged foods and dietary supplements regulated by FDA. Currently, FDA is in the process of upgrading this legislation and it is expected that new labeling regulations will soon be put in place for all packaged foods and dietary supplements. In the absence of these new regulations, this chapter will focus on the requirements of the NLEA. These regulations place the responsibility of accurate food labeling on the manufacturer. The regulations state that all labels must have certain mandatory features and that nutrient values printed on labels must be based on the product composition. The regulations also state that analytical methods used to establish the nutrient values must meet standards adapted by the Official Methods of the Association of Official Analytical Chemists International (AOAC). Non-AOAC Official Methods are only allowed if valid AOAC methods are not available. The regulations also state exemptions that are allowed for certain foods and under certain conditions. For example, the labeling of infant formula has certain limitations not required for other types of foods. In the case of label claims and health messages, they must conform to strict guidelines stipulated by FDA. Food products not labeled in accordance with these requirements could be deemed as misbranded. The Food Drug and Cosmetic Act strictly prohibits the sale of foods that are deemed as adulterated and or misbranded. Such foods are subject to seizure and the manufacturer, packer or distributor could be prosecuted. This chapter will not go into the details of all label requirements but will provide a generalized overview to give the reader a working knowledge of FDA and USDA regulations regarding food labeling.
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