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Nutrition is essential for good health, and it is important part of care for all patients. According to Ord (2007) 13.8% of hospital infections are wounds. Mathematical figures show that wounds lead to longer hospital stays and therefore they increase patient’s costs as well as affect the patient’s quality of life (Ord, 2007). Consequently there has been much research done to determine how to improve the healing of wounds. One area of wound research continues to prove that there is a strong relationship between nutritional statuses and wound healing. 
Currently the following nutrients: protein, fat, carbohydrates, iron, zinc, vitamin A, vitamin C, and water are known participants in the healing of wounds. As a result much research has been conducted to determine the quanitity of protein, fat, carbohydrates, iron, zinc, vitamin A, vitamin C, and water needed to help heal wounds at a faster rate. Therefore it has been recognized that early identification of a patient’s nutritional status can potentially make a large difference in the time it takes to heal a wound.  Also early identification of nutritional status can be important in wound prevention. This has been proven by two longitudinal studies in the community and nursing homes. These studies found that those with nutritional intervention and consequently a patient with a higher Body Mass Index (BMI) had a lower risk for developing pressure ulcers versus those that were malnourished and had a lower BMI (Mathus-Vliegen, 2004). 

The first step in wound healing related to nutrition is to determine the patient’s nutritional needs. This is done through a variety of screening and assessment methods including clinical, anthropometric, biochemical, and dietary intake. Together these assessments and screening tools can contribute to a comprehensive assessment of nutritional status and find areas that can be improved upon to help facilitate quicker wound healing.
“Clinical assessment consists of routine medical history, social history, and physical examination to detect signs and symptoms associated with malnutrition and vitamin and/or mineral deficiencies,” (Ferguson et al., 2000, p. 166). Next anthropometric assessment includes measuring body weight and body mass index. These measurements can help predict a patient’s nutritional risks and be a baseline for future reference. Biochemical assessments include lab testing for levels of key elements. One important element measured is serum protein albumin. When levels are less than 3.5 d/dL it is a clear sign or malnourishment (Ferguson et al., 2000, p. 166). Also individuals with low levels of serum protein albumin are at an increased risk for tissue breakdown. Finally dietary intake screening is essential. Low levels of protein and inadequate caloric intake indicate a client being at high risk for tissue breakdown as well being at risk for impaired healing of current wounds. Therefore according to Ferguson a diet history and evaluation of current oral intake and nutritional support is essential to prevention and intervention (2000). “A diet history should include questions about a patient’s recent intake food preference, food intolerance, dietary modifications because of religious and/or medical reasons, the use of nutritional supplements, and the use of vitamin/mineral or herbal supplements,” (Ferguson et al. 2000, p. 168). In addition questions about the patient’s environmental, physical, or and psychological factors  need to be screened for because they may influence nutritional intake (Ferguson et al, 2000). 
Once screening and assessments have been completed it is then important to look for ways to help improve the patients’ nutritional status. Research has clearly indicated the need for sufficient calories. Calories are the bases for healing- without sufficient calories there is no energy source for the healing process. Therefore insufficient caloric intake will force the body to use protein, fat and lean body masses as an alternative energy source (Ferguson et al., 2000). This is known as the catabolic state (Russell, 2001). Consequently it is obvious that with out adequate calorie intake the healing process will be contraindicated. Therefore The Agency for Health Care Policy and Research (AHCPR) recommends patients consume 30 to 35 calories per kilogram of body weight per day (Ferguson et al., 2000). 
One very important source of energy is glucose. In a wound it is known that the “cellular infiltrate of leucocytes and macrophages use glucose for aerobic glyocolysis which provides the energy for the production of factors that stimulate fibroblast production and collagen synthesis,” (Russell, 2001, p. S44). This helps in the formation of scar tissue. In addition without adequate glucose the body has no energy to fuel aerobic metabolism and angiogenesis which are needed for new blood vessels and granulation of tissue (Russell, 2001). Blood vessels are vital in providing a network for the immune system to fight infection as well as the ability for blood to carry nutrients needed to heal wounds.  Current research indicates 150 to 180 mg/dL of glucose is recommended to improve the utilization of glucose, decrease the risk of infection to a wound, and help stimulate the production of fibroblasts and collagen synthesis (Leiningeer, 2002). 
Another important energy source in wound healing is polyunsaturated fatty acids. This is because they are responsible for the integrity of cell membrane structure and function (Russell, 2001). They release eicosaniods which are chemicals involved in the inflammatory response which initiate wound healing (Russell, 2001). Also they produce prostaglandin E3 and leuotrienes which have vasodilatation and anti-inflammatory actions (Russell, 2001). Current research still has not concluded a recommended an amount of polyunsaturated fatty acids that need to be eaten in order to speed wound healing; but it is know that polyunsaturated fatty acids should comprise a significant amount of the daily recommended intake for fats which is twenty percent (Leininger, 2002). 
Protein is another essential nutrient to the healing of wounds. “Protein is need for tissue maintenance and repair,” (Ferguson, et al., 2000, p. 169). Depletion of protein impairs wound healing by decreasing fibroblast and collagen development by prolonging the inflammatory process (Ferguson, 2000). A further problem encountered by depleted protein is secondary oedema due to hypoalbuminaemia (Russell, 2001). This is because albumin is a source for amino acids which is needed in wound healing (Russell, 2001). In addition large amounts of wound exudate can lead to protein losses of 80-100 grams of protein per day (Ord, 2007). Therefore it is recommended by the AHCPR that protein intake should be 1.0-1.5 gram per kilogram of body weight per day (Ord, 2007). In some cases, like severe burns or stage three or four pressure ulcers protein intake may need to be as high as 2 gram per kilogram of weight per day (Ord, 2007). This will require at least three meals and two snacks a day with possible supplementation (Ord, 2007). 
This high intake of protein needed to facilitate wound healing can be challenging for clients- especially for the elderly. This is because the elderly are at a higher risk for developing stage three and four pressure ulcers and therefore need a high intake of protein. Also they consistently struggle to maintain daily fluid intake. Consequently asking them to drink protein supplements posse’s challenges for this age group. Thus a study of 23 long term care facilities in four different states involving 89 clients examined the most effective method for getting elderly client’s to consume adequate protein to help speed the healing of their wounds (Kwon Lee, 2006). After four weeks of standard wound care in addition to a protein supplement, 96% of the client’s had improved wound healing based on the PUSH score (Kwon Lee, 2006). PUSH stands for Pressure Ulcer Scale for Healing. It is an assessment to determine the quality of a wound, characteristics of the wound, the size of the wound, etc. Researchers found that the protein supplement they used was more effective than other supplements on the market (Kwon Lee, 2006). This was because the supplement provided 15g of protein in only one ounce (Kwon Lee, 2006). Not only was extremely high in protein but the protein came in the form of amino acids. Having the protein already broken down into amino acids does not require the body to spend extra calories digesting the protein and allows the protein to be immediately absorbed (Kwon Lee, 2006). Since the elderly spend over 1100 kcal a day in digestion this allows those extra calories to be used in wound healing (Kwon Lee, 2006). In conclusion this study proves that concentrated protein drinks already in the form of amino acids can be critical in helping facilitate wound healing in the elderly who struggle to drink large amounts of fluids daily. Also this can be beneficial to other clients that struggle to consume adequate protein needed to speed up wound healing.  

Iron is also another essential nutrient needed to promote wound healing. Iron helps oxygen bind to hemoglobin so oxygen can be transported through out the body. With out sufficient hemoglobin wounds do not receive adequate peripheral supply of blood that has nutrients and factors that promote healing. Iron is also critical to the formation of collagen because it provides tensile strength (Ord, 2007). Additional iron supplementation to aid in the healing of wounds is not recommended at this time unless one is deficient. This is because iron can cause gastrointestinal upset which would further deter a client from consuming the diet needed to facilitate wound healing and basic body functions (Ord, 2007). 
Zinc aids in the healing of wounds by increasing the rate of epithelialization and cellular proliferation as well as increasing collagen strength (Ord, 2007). If one is deficient in zinc it can result in abnormal neutrophil and lymphocyte function and therefore put a wound at risk for infection (Ferguson et al., 2000).  Currently, despite evidence that zincs does aid in wound healing a Cochrane review concluded it is not recommended to supplement a client with zinc unless the client is deficient (Ord, 2007). If the client is deficient the highest recommended amount of zinc to be supplemented is 150 milligrams per day (Leininger, 2002). Typically the AHCPR recommends 15 milligrams for males and 12 milligrams of zinc for females (Ferguson et al., 2000). The rational behind not supplementing a client unless they are deficient is because excess zinc can actually interfere with wound healing by affecting lysyl oxidase which is the enzyme needed to catalyze collagen synthesis (Russell, 2001). Excess zinc can also cause gastrointestinal problems (Ord, 2007).  
Fluid is essential for the normal functioning of cells and critical to blood flow (Ord, 2007). Wound drainage can be a major source of fluid loss and fluid intake has to be adjusted according to the volume of exudate loss from the wound. It is recommended by the AHCPR to drink 30 to 35 milliliters per kilogram of body weight per day to maintain fluid volume (Ord, 2007). In addition inadequate fluid volume leads to dehydration which decreases the skins inelasticity and makes the skin fragile (Ord, 2007). This leaves one vulnerable to possible skin breakdown and delayed wound healing (Ferguson et al., 2000). 
Vitamin C is just now starting to be understood for its role in wound healing. Vitamin C is known to play a role in the hydroxylation of essential amino acids in collagen synthesis because it acts as a co-factor (Ferguson, et al., 2000). It also believed to be involved in phagocytosis  (Russell, 2001). Vitamin C has many antioxidant properties and aids in the immune response for infection (Ord, 2007). Yet, it is not known how it aids in the wound healing. There has been some evidence that indicates vitamin C may increase the activity of leucocytes and macrophages at the wound (Russell, 2001). Also vitamin C is known to help increase iron absorption. Because of the suggested roles vitamin C plays in wound healing it has been recommended that vitamin C be supplemented at 40 milligrams per day (Ord, 2007). This is because Vitamin C can not be toxic at high levels. Yet, no clear evidence indicates that vitamin C supplementation promotes the decreased amount of time needed to heal wounds.
Vitamin A is another nutrient that is known to help in the healing of wounds yet there is no recommended amount to speed the healing of a wound. Vitamin A plays a role in cellular differentiation and proliferation (Ferguson et al., 2000). In addition it has a role in collagen synthesis, the immune system, and epithelial development and maintenance (Ferguson et al., 2000). Since vitamin A is stored in the liver and can be toxic in high doses it is not recommended to supplement a client with a healing wound unless that client is deficient. It is recommended by the AHCPR that if one is deficient to supplement at 800 micrograms for females and 1000 micrograms for males (Leininger, 2002). 
In conclusion this research has clearly been able to identify how protein, fat, carbohydrates, iron, zinc, vitamin A, vitamin C, and water all help in the healing of wounds. Research clearly indicates and proves that by consuming the recommended amounts for protein, glucose, vitamin C, and fluid can and will help speed up the time that is required to heal wounds. Yet, further research and evidence is needed to determine recommended amounts for iron, carbohydrates, and zinc. Finally it has been proven that if a patient is defiant in a nutrient it is essential to supplement that client to aid in wound healing. This information is vital to decreasing health care costs, lengths of hospital stays, and the psychological impacts patients experience from having a slowly healing wound. Once again this proves the importance of a balanced diet, one that can meet the needs of the body and therefore promote better health and recovery from injury.    
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