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HIGH RISK NEONATE
The high-risk neonate can be defined as a newborn, regardless of gestational age or birth weight, who has a greater chance of morbidity or mortality because of conditions or circumstances superimposed on the normal course of events associated with birth and the adjustment to extrauterine existence (Donna & Marilyn, 2003).

  
As mentioned by Gilbert &Harmon,(2003), factors that could place a newborn at risk are similar to those that would suggest a high-risk pregnancy, maternal nutrition, substandard living conditions, low socioeconomic status, maternal age of <20 or >35 years old, substance abuse, failure to seek prenatal care, smoking or exposure to passive smoking, multiple gestation, extreme maternal stress, placental complication, history of previous preterm birth, maternal infection or disease and exposure to occupational hazards. 

According to Cunningham et al.,(2005), newborns are considered small for gestational age(SGA) when they weigh less than two standard deviations for gestational age or fall below the 10th percentile on a growth chart for gestational age. These infant can be preterm, term, or postterm. In some SGA newborns, the rate of growth does not meet the expected growth pattern. 
Intrauterine growth retardation (IUGR), are considered at risk, with the perinatal morbidity and mortality rate, increased substantially compared to that of the appropriate for age newborn .  It is the pathologic counterpart of SGA .Historically, IUGR has been categorized as symmetric or asymmetric. Symmetric IUGR refers to fetuses with equally poor growth rate of the head, the abdomen, and the long bones. Asymmetric IUGR refers to infants whose head and long bones are spared compared to their abdomen and internal organs (Harper &Lam, 2005). 

       Common Problems Related to High Risk Neonates: 

 
High risk neonates may experience a variety of problems that affect on their physiological and physical condition. Therefore must be cared and treated at NICU. These problems directed toward prematurity, respiratory distress syndrome, hyperbilirubenimia and hypoglycemia.Therefore, the neonatal nurse must be able to anticipate such problems to provide intensive and extended care (Rollant et al.,2001 and Black Burn, 2003): 

1-Prematurity: 
           
Prematurity  is the leading cause of death within the first month of life and the second leading cause of all infant deaths world wide (Damus, 2005). Since the premature neonate did not remain in utero long enough. Every body system may be immature, affecting the newborn's transition from intrauterine to extrauterine life and placing them at risk for complications without full development. Meanwhile, organ system are not capable of functioning at the level needed to maintain homeostasis (Mattson &Smith, 2004).

     Premature neonate as a high risk group usually lack the neuromuscular coordination to maintain sucking, swallowing, and breathing regimen necessary for sufficient calories and fluid intake to support growth. Meanwhile, premature neonate have a small stomach capacity, weak abdominal muscles, compromised metabolic function, limited ability to digest proteins and absorb nutrients, and weak or absent sucking and gaging reflexes. All of these limitations place the premature neonate at risk for nutritional deficiency and subsequent growth and development delays (Gregory, 2005).
 
As mentioned by  Berseth, (1996), various aspects of intestinal motor function appear to be one of the most critical problems resulting in feeding intolerance in premature infants. Suck-swallow coordination usually not developed until 34 weeks gestation. Motility and gastric emptying can be delayed, and some neonates take considerably longer to feed normally. Intestinal dysmotility is limited largely to high risk neonates less than 34 weeks gestation, but may extend to later gestational ages.

 
The motility of the small intestine is considerably less organized in premature infants than in term infants. This is caused by an intrinsic immaturity of the enteric nervous system that delays transit, causing subsequent bacterial overgrowth and distension from gases that are the byproducts of fermentation. It is likely that this immature motility contributes to the milieu in which the interaction of nutrients, immature host defenses, and other factors initiates the cascade of events including transgression of microbes or their toxic products through an immature intestinal mucosal barrier, that eventually culminates in an inflammatory cascade, leading to necrotizing enterocoilities (Neu, 2002). In addition, the under developed esophageal sphincter predisposes the neonate to painful gastro-esophageal reflux. Stomach emptying is delayed, gut motality is diminished, bile salts and pancreatic enzymes for digestion of enteral feedings are lacking (Orshan, 2008). 
 
As premature neonate matures, several aspects of gastrointestinal development become important issues in terms of the capability of the gastrointestinal tract to function as an organ of digestion and absorption. However, the intestine not only serves as a digestive absorptive organ, it also is one of the largest immune organs of the body, plays a major endocrine and exocrine role, and encompasses neural tissue equivalent to that of the entire spinal cord. As the gastrointestinal tract develops, tremendous growth occurs, with a doubling of intestinal length in the last trimester of pregnancy; however, the surface area increase is even more dramatic largely because of the villus and microvillus growth during this period of development (American Journal of Clinical Nutrition,2007)
            As mentioned by Littleton, et al., (2005), common problems related to immature gastro intestinal tract include; dysmotality, necrotizing enterocoilities (NEC), and gastroesophagel reflux (GER).
· Dysmotality:

       The onset of peristalsis is at 28 to 30 week's gestation. Digestion and absorption of nutrients vary according to gestational age. Furthermore motility of gastro intestinal tract changes during gestation and after birth. The gastro esophageal sphincter pressure increases from 28 week's gestation through the first week of life, and peristalsis of the small intestine improve during the third trimester. Once feeding is initiated, the infant must be monitored closely for dysmotality, or a slow rate of gastro intestinal peristalsis.Gastric emptying is decreased in premature infant. However enteral feedings promote gastric emptying and the release of hormones that may improve peristalsis (Mernestein & Gardener,2002; Littelton, et al., 2005). 

· Necrotizing Enterocoilities (NEC):

        According to Thom, (2007), NEC is the most common and serious gastrointestinal disorder among hospitalized preterm infants. Some high risk neonate develop potentially dangerous intestinal problem usually two to three weeks after birth. It can lead to feeding difficulties and abdominal swelling (Martin, 2002). According to Beherman, et al.,, (2004); Iitteton, et al., (2005), necrotizing enterocoilities characteristics by necrosis of the mucosal and sub mucosal layers of the gastro intestinal tract, ischemia, often resulting in perforation of the intestine. The intestinal tissues of premature neonates are weakened by too little oxygen or blood flow, and when feedings are started, the added stress of food moving through the intestine allows bacteria that are normally found in the intestine to invade and damage the wall of the intestinal tissues. The damage may affect only a short segment of the intestine, or it may progress quickly to involve a much larger portion (Thom, 2007).
· Gastro Esophageal Reflux (GER):

      Gastro esophageal reflux is defined as the return of gastric contents into the esophagus. Approximately 3% to10% of premature infants are diagnosed with GER, as mentioned by Jadcheria,(2002). The high risk neonate are at greater risk for GER secondary to immature muscle tone, delayed in gastric emptying, lower esophageal sphincter tone, , and increased intra abdominal pressure. Common signs of GER are; vomiting, small wet burps, poor weight gain, apnea, and bradycardia (Jadcheria, 2002; Iitteton, et al., 2005).

2- Respiratory System:

Because the respiratory system is one of the last to mature, the preterm newborn is a greater risk for respiratory complications. A few of the problem that affect the preterm baby's breathing ability and adjustment to extra uterine life include surfactant deficiency leading to respiratory distress syndrome (Bolt et al., 2001; Fitzgerald et al., 2000).
Respiratory Distress Syndrome(RDS)

              Respiratory distress syndrome is the leading cause of the neonate's morbidity and mortality, about 30% of all neonate's deaths result from respiratory distress syndrome or its complication (Hein and Lofgren,1999). It is formerly termed hyaline membrane disease, most often occur in high risk neonate which is primarily related to developmental delay in lung maturity, this lead to ineffective respiratory function due to lack of pulmonary surfactant (Rodriguez, 2003). The smallest and lowest gestational age infant have the highest incidence of respiratory distress syndrome due to immature pulmonary function and surfactant deficiency (Bolt et al., 2001; Fitzgerald et al., 2000).
3- Hyperbilirubinemia:
 
Hyperbilirubinemia is an increase numbers of red blood cells in the circulation, their breakdown in large amounts predisposes the infant to hyperbilirubinemia and thus jaundice. In addition, many infants cannot tolerate feedings in the first few days of life, thus increasing the enterohepatic circulation of bilirubin (Thilo,2005).    

4- Hypoglycemia:
 
Hypoglycemia is prevalent in small gestation age newborn in the first few hours and days of life due to increase in metabolic rate and lack of adequate glycogen stores to meet the newborn's metabolic demands (Kenner & Lott, 2004). According to Robinson and Roberton, (2003),  the neonates whom are unable to tolerate nipple or tube feeding, require intravenous infusion and frequent determination of blood glucose level at first 2 days of life.
Needs of High Risk Neonate:

1-Intake of adequate nourishment:
Feeding the high risk neonate is a complex process. The immature gastro intestinal tract with decreased levels of bile salts, pancreatic lipase, lactose levels and reduced motility often prevent the high risk neonate from being able to obtain adequate nutrition for growth and development through oral feeding. In addition, the process of sucking, swallowing, and breathing are not well coordinated in infants less than 23 weeks gestation (Anderson, 2002 and Allen, 2004). According to Kline et al; (2003), feeding can be provided in several ways depending on the high risk neonate's gestational age, health status, and feeding abilities. 

High risk newborn receive nutrition orally, enterally, or parentrally, Kenner & Lott,( 2004). Oral feeding may be delayed until sucking and swallowing reflexes are coordinated usually at 32 to 34 weeks' gestation  (Jones, et al., 2002).Fluid needs are also greater than that of term newborns because increased insensible losses through permeable skin surface and increased excretion related to renal inability to concentrate urine (Neu, 2002).
 Infants who are born before 32 to 34 weeks' gestation and those who are ill or experiencing respiratory distress are usually started on gavage feedings. Bottle-feeding or breast-feeding is gradually introduced as they mature and their condition improves (Pillitteri, 2007) . 
As mentioned by Ostlie et al.,(2003), high risk newborn must be observed closely after both oral and gavage feeding to be certain their filled stomach is not causing respiratory distress. The caloric concentration used for preterm infant is usually 24 cal/oz, compared with 20 cal/oz for a term baby. 

2- Initiation and Maintenance of Respiration:

Ultimately, the prognosis of the high- risk neonate depends primarily on how the first moment of life are managed. Most deaths occurring during the first 48 hours after birth result from the neonate's inability to establish or maintain adequate respiration (Department of Health and Human Services, 2000). The primary objective in the care of high risk neonate is to establish and maintain respiration. High risk newborn require supplemented oxygen, assisted ventilation and appropriate positioning in order to ensure an open airway and to maximize oxygenationand ventilation ( Wong et al., 2007) . 
3-Maintain Fluid and Electrolyte Status:

Adequate hydration is particularly importance in high risk newborn because their extracellular water content is higher, their body surface is larger, and the capacity for osomatic diuresis is limited in preterm infants' underdeveloped kidneys. Therefore these infants are highly vulnerable to water depletion (Wong, 2003). Maintain of hydration is accomplished by providing adequate intake based on the neonates' weight, gestational age, and the volume of sensible and insensible water losses (Olds et al., 2004). Supplementing minerals such as iron, calcium, and phosphorus and electrolytes such as sodium, potassium, and chloride may be necessary, depending on the newborn's blood studies (Ostlie et al., 2003). 

4-Establishment of Extrauterine Circulation:

Although establishing respiration is the usual priority at a high-risk neonate's birth, lack of cardiac function may be present concurrently or may develop if respiratory function is not quickly restored. If there is no audible heart-beat, or if the cardiac rate below 80 bpm, closed chest massage should be started. Continue to monitor transcutaneous oxygen  or pulse oximetry to evaluate respiratory function and cardiac efficiency (Anderson and Hay, 2000).       
5-Prevention of infection:

Prevention of infection is critical when caring for high risk neonate. Infections are most common cause of morbidity and mortality in Neonatal Intensive Care Unit (NICU) (Kenner & Lott, 2004).  Contracting an infection would complicate a high-risk neonate to adjust to extrauterine life. Infections may have prenatal, perinatal, or post natal causes. Postnatal infection is most commonly spread to a neonate from health care personnel (Johnson et al., 2001). According to Klaus,(2001), the nurse is responsible for minimizing the high risk neonate from exposure to pathogenic organisms. It is susceptible to infection because of an immature immune system and thin permeable skin. Invasive procedures and techniques such as umbilical catheterization, mechanical ventilation and also prolonged hospitalization put the neonate at greater risk for infection. 
6-Providing Appropriate Stimulation:

Newborn stimulation involves a series of activities to encourage normal development in high risk newborn. Research on developmental interventions has found that when preterm infants, in particular receive sensorimotor interventions such as rocking, massaging, holding, or sleeping on waterbeds, they gain weight faster, progressing feeding abilities more quickly, and show improved interactive behavior compared to preterm newborns who were not stimulated (Dodd, 2005).    
7- Facilitating parent-infant relationship:

Maternal attachment is a cumulative process that begins before conception, is strengthened by significant events during pregnancy and matures through maternal-infant contact during the neonatal period. Comprehensive management of high-risk neonates includes encouraging and facilitating parental involvement rather than isolating parents from their infant and associated care (Wong, 2003).
Enteral Tube Feeding

             Enteral feeding refers to the delivery of liquid feedings through a tube, it is used for infants and neonate who have a functioning gastrointestinal tract, and are unable to orally ingest adequate nutrients to meet their metabolic needs. Conditions that may require enteral feeding include, gastrointestinal disorders such as disorders of absorption, digestion, utilization, secretion and storage of nutrients. This includes anatomic disruptions such as tracheoesophageal fistula,  neuromuscular disorders, Cardiopulmonary disorders , failure to thrive and prematurity (Joanzerzan,2000). 
Types of enteral feeding :-
 
There are three main routes of enteral feeding, there are nasoenteric, gastrostomy and  Jejunostomy. The route selected predominately depends upon the anticipated duration of feeding, the functional status of the GI tract and  the potential for aspiration (Burnham, 2000).
Figure(1)types of enteral feeding
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Source: British Society of Gastroenterology, 1996:Guideline in Gastroenterology. Antibiotic prophylaxis in gastro intestinal endoscopy, London.
1- Nasoenteric Feeding Tubes

 
A nasoenteric feeding tube refers to any feeding tube that is placed nasally into the oesophagus when feeding is likely to be necessary for ≤ 6 weeks or other routes is inappropriate or unachievable at the time. Furthermore it is contraindicated in  long term feeding, that is ≥4-6 weeks, oesophageal strictures, Nasal fractures and bleeds and Basal skull fractures ( Burnham, 2000).
2-Gastrostomy tubes feeding

Gastrostomy tube is a rubber tube that enters the skin over the stomach. It goes directly into the stomach so that food can be delivered to the stomach (Raymond, 2008). According to Anis, et al.,( 2006), gastrostomy tubes feeding is well tolerated , improved nutritional status, easy to use and cost effective relative to alternative methods. Furthermore gastrostomy tubes are well suited for long-term enteral feeding and do not irritate nasal passage, esophagus, or trachea or cause facial skin irritation and also not interfere with breathing. As stated by Dwyer t al.,(2002),  major complications that may occur due to gastrostomy tube is gastric perforation, gastro colic fistula, internal leakage, peritonitis, aspiration pneumonia and subcutaneous abscess 
3- jejunal tube feeding,
     Feeding jejunostomy tube, also called a J-tube, is a tube inserted through the abdomen and into the jejunum (the second part of the small bowel) to assist in feeding and to provide nutrition (Duke University Health System, 2008). According to Dennis, et al., (2005), jejunostomy tube used for infants with upper gastrointestinal congenital anomalies, GI surgery, immature or inadequate gastric motility, severe gastric reflux, or a high risk of aspiration.The jejunal tube by passes the stomach decreasing the risk of gastric reflux and aspiration. Burnet, (2008),added that the children with gastric retention and a high risk of aspiration, not recommended jejunal tubes that pass from a gastrostomy to the jejunum because difficulty of position that may dislodge or relocate so the  position of jejunostomy tube  must be checked frequently by X-ray.  It require continuous drip feeding which results in limited patient mobility and decreased ability to lead a "normal" life. when compared to gastric feedings, it carry a greater risk of formula intolerance, which may lead to nausea, diarrhea, and cramps.
 Nasogastric tube feeding:  
 
The Nasogastric (NG) tube is usually used when feeding is required for a short time (less than three months), this tube is inserted through the nose and down the back of the throat.  It travels down the esophagus and into the stomach.  It is primarily used for giving medications and infant formula or breast milk to neonates,  who cannot take enough formula by mouth to gain weight( Pediatric cardio-Thoracic Joint, 2006). Meanwhile this tube can be used to remove air and digestive juices from the stomach ( Attorney Gordon,2006).
Fig.(2):insertion of nasogastric tube
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Source:Johnson,(2006), http:Hiblaw. Com. Insertion of nasogastric tube.
   Premature infants and especially those from 32 to 34 weeks gestation, often cannot be fed from the breast or bottle. So gavage or tube feedings may be needed until the baby learns to suck effectively. This tube is placed into a baby's nostril or mouth and passed down into the stomach, the tube is sometimes removed, or may be left in place if feedings are frequent (Steert, etal., 2007). 
Routes of Nasogastric  Tube Feeding:     

   Tube feedings can be administered by bolus feedings and continuous drip feedings . Bolus feeding are delivered four to eight times per day; each feeding lasting about 15 to 30 minutes. It has advantages because the bolus feedings are more similar to a normal feeding pattern, more convenient, and less expensive if a pump is not needed. Furthermore, bolus feedings allow freedom of movement for the infants, so the infant is not tethered to a feeding bag. In addition bolus feedings may be aspirated more easily but in some infants, they may cause bloating, cramping, nausea, and diarrhea (Stroud, et al., 2003)

Figure(3): Bolus nasogastric tube feeding.
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Source: Krames online- your Child's Nasogastric Tube A comprehensive Guide to care. Htm,(2006) ).
 
Continuous drip feeding may be delivered without interruption for an unlimited period of time each day. However, it is best to limit feeding to 18 hours or less. Commonly, it is used for 8 to 10 hours during the night for volume-sensitive patients, so that smaller bolus feedings or oral feeding may be used during the day (Dwolatzky,2001).  
 
Continuous drip feeding is delivered by either gravity drip or infusion pump. The infusion pump is a better method of delivery than gravity drip. Because the flow rate of gravity drip may be inconsistent and, therefore, needs to be checked frequently One advantage of continuous feeding over bolus feeding is that it may be tolerated better by children who are sensitive to volume, are at high risk for aspiration, or have gastroesophageal reflux (Dwolatzky,2001). 

Figure(4): continuous nasogastric tube feeding
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Source: Krames online- your Child's Nasogastric Tube A comprehensive Guide to care. Htm,(2006)

Nasogastric tubes are contraindicated in the presence of severe facial trauma (cribriform plate disruption), due to the possibility of inserting the tube intracranial. In this instance, an orogastric tube may be inserted ( Emergency midicin,2003).

Complication of nasogastric tube feeding

Nasogastric tube syndrome is an uncommon but a potentially life-threatening complication of nasogastric intubation. It presents as an acute upper airway obstruction secondary to bilateral abductor vocal cord dysfunction resulting from postcricoid chondritis. (Al Shammari ., &Jaffer.,2003). The use of NG tubes is associated with respiratory, gastrointestinal , tube related complications and metabolic complications . Attention to tube size selection, assessment of tube position and the method of securing NG tubes are therefore important care components to minimize the risks of NG tube related complications and provide for optimal   patient safety and comfort (Rhonda .,2006).

   Although nasal intubation may cause discomfort, traumatic complications are uncommon if using fine bore NG tube. Nevertheless, perforation of a pharyngeal or esophageal pouch can occur  ( Duncan, 2001).  
Respiratory complication:         
 
Pulmonary aspiration is an extremely serious complication of                           enteral feeding and can be life-threatening in malnourished patients. The incidence of clinically significant aspiration pneumonia is 1% to 4%. Symptoms of aspiriation include dyspnea, tachypnea, wheezing, rales, tachycardia, agitation, and cyanosis. Aspiration of small amounts of formula may not cause immediate symptoms, but a fever later may suggest development of aspiration pneumonia (Metheny , et al , 1998) .

Gastrointestinal complication :

 
Nausea, vomiting, abdominal distention, cramps, and diarrhea are common with tube feeding. Meanwhile cramping and bloating may be associated with hyperosmolar formulas, high-fat formulas, rapid administration, bacterial contamination, or the presence of lactose intolerance (Gillick ,2000) .

Complication Related to Tube:

 
As mentioned by Burnhamp, (2000), Delegge ,(2001), the disadvantages of NG feeding include nasal or esophageal irritation and discomfort especially if used long-term it increased mucus secretion; and partial blockage of the nasal airways. It  may contributed to recurrent otitis media and sinusitis. With infants, NG feeding can decrease the suck/swallow mechanism. In addition the possibility that the tube may perforate the esophagus or the stomach and the possibility that the tube will enter the trachea, delivering formula into the lungs. If formula enters the lungs, severe or fatal pneumonitis can result; therefore, it is essential to confirm that the NG tube is in the stomach before feeding begins 
       According to, MCClave,( 2001), the initial placement of  NGT can generally be avoided by careful selection for tube placement to ensure optimum placement in the stomach by measuring the length of the tube to inserted in the stomach and checking placement after insertion. One of the most important complications to be recognized following placement of nasogastric tube is inadvertent intubation of the trachea or bronchi . Patients may have no accompanying symptoms , and half of these cases may develop secondary complication such as pneumothorax  

        As stated by O'Neil ,(2004 ), Peggi ,( 2007) ,   malposition of feeding tube may cause bleeding, tracheal or parenchymal perforation, and GI tract perforation. The placement of tubes by trained personnel and using appropriate post-placement monitoring should minimize these complications. Furthermore the presence of the feeding tube itself may cause upper and lower airway complications, aggravation of esophageal varices, cellulites, necrotizing fasciitis, fistulas, and wound infection. Use of a small-bore feeding tube and very attentive nursing care can minimize many of these problems .

      Gastro-esophageal reflux may occur more frequently when a nasogastric tube is used in the supine position. This may be due to lack of gravitational effect keeping gastric content in the stomach  (Duncan & Pearce ,2002) .                              



Post insertion the tube may be clogged or block easily , especially if they are  not flushed with fresh tap , cooled boiled , or sterile water before and after every feed or medication .Tubes get clogged more often with bolus feeding and with use of medications or hypertonic or high-fiber formulas. Blockage can be minimized with regular water flushes during continuous feedings or before and after bolus feedings (Krupp, 2000, and Dharmarajan,2004  ) .

Metabolic complications:
 Metabolic complications of enteral nutrition are similar to those that occur during paranteral nutrition (PN) , although the incidence and severity is little. It may be over hydration or loss of salt and water due to diarrhea that can result in hyponatremia, dehydration, hyperglycemia, hypokalemia, and hyperkalemia . Careful monitoring can minimize or prevent metabolic complications and Periodic monitoring of glucose and electrolyte levels is recommended. (Finucane , 2000) .
QUALITY OF CARE
          Quality health care is defined as delivering the best possible care and achieving the best possible outcomes for people every time they deal with the health care system or use its services. Essentially, it means doing the best possible job with the resources available (Health Care System, 2004). It    is defined as meeting or exceeding the customer's needs and fulfilling his or her expectations. It is always the result of high intention, sincere efforts, intelligent direction and skillful execution; and  it represents the wise choice of many alternatives (Grossman, 2000).  

 
Quality requires continuous adoption of products and services to fulfill or exceed the requirements and expectations of all patients in the organization and the community (Horber, 2001). As stated by Mainz, (2003), quality of care can be defined as the degree to which health services for individuals and populations increase the likelihood of desired health outcomes and are consistent with current professional knowledge. It can be divided into different dimensions according to the aspects of care being assessed. 

           Monitoring quality of nursing care is an ongoing measurement of variety of indicators . An indicator can be defined as the tool used to measure the performance or functions, processes and outcomes , this indicator can also be defined as the quantitative statements that are used to measure quality of care (Sale, 2000 and Canadian Council on Health Accreditation,2003).

        Quality measuring is essential to evaluate nurses contributions to the care of patients with a set of nursing process and outcomes to guide quality improvement. the observation instrument is a method for measuring the quality of nursing care, it leads itself to data gathering and recording equipment. It was compiled and refined from the best process criteria presented in nursing literature. The criteria are organized within the instrument according to the nursing model of assessment, planning, implementation and evaluation (Naylor, 2007).


Standard of quality:

           As mentioned by National Quality Measure ( 2007), standared for quality include,  access which  assesses the patient's attainment of timely and appropriate health care. Additionally patient experience measures aggregates reports of patients about their observations of and participation in health care. These measures provide the patient perspective on quality of care. Meanwhile structure as standard  measures is a feature of a health care organization or clinician relevant to its capacity to provide health care. Structure data describe the capability of organizations or professionals rather than care provided to or results achieved for specific patients or groups of patients. The nurse/patient ratio is a structure-based measure because it does not describe care given to specific patients or specific groups of patients. 

          As mentioned by  Mant ( 2001) , outcome of care is a health status of a patient resulting from health care. An outcome measure can be used to assess quality of care to the extent that health care services influence the likelihood of desired health outcomes. Outcome-based measures of quality reflect the cumulative impact of multiple processes of care. It measures may suggest specific areas of care that may require quality improvement, but further investigation is typically necessary to determine the specific structures or processes that should be changed. 

        To achieve a clearer understanding of quality health care, it is helpful to understand characteristics of quality within the categories of service quality and clinical quality  Service quality is the term to describe the characteristics of care such as waiting times, ease of physical access, pleasant staff and clean comfortable surroundings. It includes such things as cleanliness of the hospital room and respectfulness of the person who draws blood. While clinical quality is the term used to describe such things as prescribing the correct medications, performing surgery as safely and appropriately as possible and involving the patient fully in their own care. It includes attributes such as the accuracy of a laboratory test, operating on the correct leg and providing enough information so that understand health risks or medical condition (Main Quality Forum, 2007). .

Quality and tube feeding:

 
The competence of qualified and well trained neonatal nurse in the care of high risk neonates make them not only excellent alternative care providers, but their nursing experience, knowledge and skill make them invaluable members of health care team whose focus is an provision of high quality of nursing care beside playing role of traditional nursing care (Dipak and Guha,2007).     
 
Tube feeding provides nutrition and hydration artificially. Like all clinical interventions, the decision to use tube feeding has medical, ethical, emotional and financial dimensions. Any decision to employ tube feeding must consider and address not only clinical need but also patient and family preferences. Thus, a sound decision to use tube feeding requires at least, defining the specific medical indication for tube feeding; which include, identifying the specific goals of tube feeding; and assessing whether those goals can be achieved through tube feeding and assessing the patient/surrogate preferences regarding tube feeding (quality Matters, 2003).As stated by  
Cooper et al;(2003), nursing care of high risk neonates receiving nasogastric tube feeding is an important challenge and vital. The nurse should be equipped with basic knowledge and practices needed to improve the nursing care provided for neonates receiving NG feeding .  

Role of the Nurse During Nasogastric Tube Feeding
          Nasogastric tube feeding is a common and effective method of providing nutrition for high risk neonates. Nurses play a central role in caring for and maintaining the safety of these neonates. Nurses now have the means to advance practice, ensuring that NGT feeding becomes a safer option for neonates (NPSA, 2005).  
Assessment:

 
Nursing assessment can be defined as asystematic collection of subjective data stated by the client or his family. Objective data observed by the nurse are used to determine a client's functional health pattern status. The nurse collects physiological , psychological, sociocultural, developmental and spiritual data. These data assist the nurse in identifying nursing diagnosis and collaborative problems (Weber, 2005). The initial assessment focus on validate medical orders in the patient's record. This determines the type of tube to be inserted and the reason for insertion of the tube such as decompression, suctioning, or instillation of nutrition or medication . 
      Before insertion of NGT the nurse should be aware of possible complications, the neonates should be assessed to identify any congenital anomaly which make intubation technically difficult or ever impossible (Nursing Standard, 2005). As mentioned by MDADB,( 2000), before feeding is recommenced it is  important to assess the neonat's risk of infection, as this will influence the nursing management of both the feed and feeding tube. It is vital to assess both the neonate and environment , so that the administration of the feed should be managed . Stroud., et al., (2003),added that before establishing feeding regimen, the high risk neonate must have an assessment of nutritional status, so that the feed prescribed meets the neonate's nutritional requirements. Assessment of nutritional status, also provide the baseline information needed to assess the outcome of nutritional support.
- Nursing Diagnosis:

 
Nursing diagnosis is the second stage of nursing process. It is a problem identification, that the nurse must interpret and make decision about the data gathered. The nurse organizes or clusters data into categories to identifying significant area and make decision (Hocken Berry, 2005). Nursing diagnosis can be defined as a clinical judgment about individual, family or community responses to the actual and potential health problems and life processes. It provides the basis for selection of nursing interventions to achieve outcomes for which the nurse is accountable to establish accurate nursing diagnosis for NGT (The North American Nursing Diagnosis Association, 2004). 
       Nursing diagnosis based on  the priority needs of NGT. So the main nursing diagnosis of high risk neonate receiving NGT feeding are, impaired swallowing related to decreased neuromuscular control of the mouth and throat, risk for aspiration related to impaired swallowing The patient with impaired swallowing always is at risk for aspiration in addition to impaired comfort related to presence of NGT and risk for infection related to lowered immune response in neonates  (Janice R., et al., 2007).

 Planning:

     After the nursing diagnosis has been identified, care plan is developed and outcomes or goals are established. The outcomes for neonate in relation to insertion of NG tube, the tube is accurately positioned, the neonate is comfortable, there is no irritation at the nostrils, there is no indication of nausea or regurgitation, the neonate receives the correct formula in the correct amount at the correct time, no complication during or after tube feeding is administered and identify and select the specific equipment will need (Padula et al., 2004).  

Nursing intervention:

 
The implementation phase begins when the nurse puts the selected  interventions into action and accumulates feedback regarding its effects. 

Prevention of infection

         The nurse is responsible for minimizing the exposure of  high risk neonates to pathogenic organisms. He is susceptible to infection because of an immature immune system and thin permeable skin. Invasive procedures and techniques such as feeding , catheterization, mechanical ventilation and also prolonged hospitalization put the infant at a greater risk for infection. Though, strict hand hygiene and the use of separate individual equipment for each neonate, will help in minimizing exposure of high risk neonate to infectious agent (Klaus,2001).   

 
The most frequent cause of infection outbreaks in health care institutions is transmitted by the hands of health care workers. Hands should be washed or decontaminated frequently during          high risk neonatal care (Pittet, et al., 1999 & Smeltzer & Bare, 2004).

Hand hygiene

 
Is the single most important in nursing procedure in the                                prevention and control of infection. The hand of the health care worker and career should be thoroughly washed under warm running water using liquid soap, rinsed and dried thoroughly, preferably with paper towels, before preparing feeds, assembling system, and any subsequent manipulation of the system (CREST , 2004).

         Hand hygiene is the simplest practice of infection prevention precautions. Effective hand washing, done at appropriate time will reduce cross transmission of microorganisms from one person to another.(Alvarado, et al.,2000 and Elkin et al.,2000).   
Clean Equipment of Feeding 
 
The nurse must be cleaned  bottles and teats very carefully as unsterile bottles are a common source of infections. Before useing the bottles, it should be well washed out with water and detergent or soap. A bottles brush can be used to remove milk sediment from the bottom of the bottle. The bottles should be sterilized by autoclave or boiled them for 15 minutes. Meanwhile bottles can be cleaned by soaking them in a solution of sodium hypochlorite for at least 15 minute. The teats should be washed after use and then scrubbed inside and outside with a brush to remove any dried milk (Newborn care, 2005),.

 Provide Comfort Measures
 
Regarding to choosing the correct size of the tube Newborn care,                                           (2005) stated that, a sterile plastic feeding tube(catheter) must be used, and packed in a wrapper which is labeled with the size of the tube, a size F5 tube is used for infant weighing less than 1500g, a size F6 tube is used for infants weighing 1500g-2500g and for infants above 2500g a size F8 tube is usually used .

Figure(5): Measure size of nasogastric tube
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Source: Krames online- your Child's Nasogastric Tube A comprehensive Guide to care. Htm,(2006) 

         As stated by patient/ Family education, (2005), the nurse should clean neonate's skin around the tube often with warm water, remove any secretions. If the nostril is reddened or the skin irritated the nurse should remove the tube and replace it in the other nostril, used a transparent dressing on neonatal face . Furthermore mouth care is an integral part of general care. When nasogastric tube feeding is started the nurse should make  oral massage every 8 hours for neonate (British society for disability and oral health, 2000). 

Promote Safety of the Neonates
 
Regarding the fixation of   NGT Anderson et al, (2004), stated that, the nurse should be taped tube securely at the nose to avoid inadvertent displacement in a manner that is acceptable to the neonate. The use of soft pliable tape is recommended. The nurses may need to be replaced tape regularly, especially in neonates who sweat profusely or have oily skin . As stated by  Boxwell,( 2000), it is important  that the tube is adequately secured. If not it could remove, which may cause discomfort, sneezing, gagging, also it more likely to be pulled by the baby .Meanwhile, Metheny, Titler, ( 2001), illustrated that the nurse should be checked frequently position of NGT feeding. Milward, ( 2004),added that the nurse should be checked tube placement following the insertion and prior to every feed unless hourly feed. When hourly feeding is used, tube position can be checked every  two to four hours if baby has laid still, and there has been no vomiting or coughing.
Figure(6): Check position of nasogastric tube

Source:Krames online- your Child's Nasogastric Tube A comprehensive Guide to care. Htm,(2006) 

 
As stated by Metheny ,Meert.,( 2004), measures that should be used by the nurse to monitor tube position and minimize unnecessary movement include, marking the tube with an indelible pen at the nostrils, record the length of the tube at the point of exit from the nostril in patient's notes, checking the nasal fixation daily, and checking for signs of respiratory discomfort or regurgitation 
         The nurse should be flushed the NGT regularly to prevent the build up of feed and medication on the inner lumen, which if allowed to continue unchecked will lead to occlusion. (BAPEN, 2004).  

Prevention of aspiration due to impaired swallowing.
 
To prevent occurrence of aspiration the nurse should use appropriate measures to check tube placement, elevate head of bed at least 30 degrees during feeding and for one hour afterward,  measure gastric residuals periodically , give small frequent feeding and feeding by continuous infusion (Milward, 2004).
5-Evaluation:

 
Evaluation is the last step in the nursing process the nurse gathers, sorts and analyzes data to determine if the goal has been met. If the plan require modification or another alternative should be considered (Alfaro, 2004). Outcome evaluation include; the NG tube is patent, the neonate's abdomen is not distended and no nausea or vomiting. Furthermore the neonate receiving the correct formula at correct time and he have no complication (Collins, N., 2001).  
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