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Abstract                                                                                                                                  

Background: The preterm infant is an infant born before 37 week gestation regardless his 

weight. In 2010, the World Health Organization (WHO) recommended that babies weighing less 

than 2500 g should be termed "low birth weight (LBW) babies". Preterm birth is the most 

common direct cause of newborn mortality. Preterm birth and small size -gestational age, may be 

the reasons for the low-birth-weight. Such factors are common, indirect causes of neonatal 

deaths. LBW contributes to 60%-80% of all neonatal deaths1.                                                                         

Objective: To assess nurses' knowledge regarding preterm infant feeding skills at Khartoum 

Teaching Hospital (Sudan).                                                                                                              

Materials and methods: This was a descriptive study conducted at the Nursing Intensive 

Care Unit (NICU) at Khartoum Teaching Hospital (Sudan) during the period from September to 

December, 2014.  55 nurses were included in this study, and data were collected using a 

structured, designed, questionnaire. Data analysis was performed by the Statistical Package for 

Social Science (SPSS).                                                                                                                                                 

Results: The study revealed that all nurses (100%) were knowledgeable  regarding preterm 

infant feeding skills and bottle feeding. 89% of them were knowledgeable regarding absence of 

subcutaneous fat in premature infants. Some of the nurses studied were unknowledgeable 

regarding indication and types of gavage feeding (27.3%), prevention of infection in NICU 

(27.2%), and goal of parental nutrition (29.2%).                                                                                             

Conclusion: Most of the nurses studied were knowledgeable as regard preterm infant feeding.     

Keywords: Nurses' knowledge, Preterm infant feeding, Khartoum Teaching Hospital (Sudan).                                                                                                         

Introduction                                                                                                                                                                 
 

The global prevalence rate of LBW infants is 15.5%, which amounts to about 20 million LBW 

infants born each year. 96.5% of them are born in developing countries. Preterm infants specially 

those who have growth restriction in utero, have fewer nutrient reserves at birth than full-term 

infants. Additionally, preterm infants are subject to physiological and metabolic stresses (such as 

respiratory distress or infection that can affect their nutritional needs2. 
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An international consensus group has recommended nutritional requirements for preterm infants. 

This recommendations are based on data from intra uterine growth and nutrient balances studies 

and assume that the optimal rate of postnatal growth for preterm infants should be similar to that 

of normal fetuses of the same post conception age. In practice, however these target levels of 

nutrition input are not always archived and this may result in important nutritional deficits. Early 

postnatal nutrition during this critical period of brain growth may have a substantial impact on 

clinically important outcomes including long term neuron development3 .                                                   

Preterm infants have higher nutrient requirements than term infants. Most preterm infants 

weighing less than 1500g will require postnatal nutrition (PN) to meet their requirements while 

enteral feeds (EF) are introduced and increased to their target volume, usually ~180ml/kg/day. 

According to the European Society for Paediatric Gastroenterology, Hepatology and Nutrition 

(ESPGHAN) guidelines infants are categorized as per body weight rather than birth weight. The 

ESPGHAN recommendations are expressed as ranges of enteral intakes for stable growing 

preterm infants up to a body weight of approximately 1800g, since most infants <2000g will 

benefit from them. The premature infant’s nutritional requirements are substantially different 

from those of the term infant, and meeting their unique needs can be challenging. Early care in 

the NICU is focused on vital organ development. Nutrition may be introduced only gradually in 

the first weeks of life in recognition of the risk of intolerance due to immaturities of the infant’s 

digestive system and feeding abilities. On the other hand, optimizing nutrition early in life is to 

improve survival and promote growth and development. Avoiding early malnutrition can have 

both short- and long-term benefits for the infant (ESPGHAN)4                                                                   

Feeding tolerance, digestibility, and progression to full feeds are key goals in nutrition of the 

preterm infant. The nutritional guideline for postnatal nutrition in preterm infants, established by 

the American Academy of Pediatrics (AAP) in 1985, aimed to duplicate normal in-utero growth 

rates. But while weight gain has been seen as a primary goal for optimal nutrition of the preterm 

infant, the emphasis has expanded to include enhancement of neurodevelopment, organ maturity 

and functioning, prevention of infection and development of immune function5.                                                           

Preterm infants have low energy reserves and require support soon after birth to meet their needs 

for energy, as well as protein and lipids. The goal of parenteral nutrition is to meet the infant’s 

energy needs to prevent catabolism while providing sufficient protein and lipids to avoid early 

deficiencies. However, while early parenteral nutrition provides crucial nutritional elements 

while avoiding putting stress on an immature gastrointestinal (GI) system, with prolonged 

parenteral nutrition these digestive processes are not receiving the very stimulation that will help 

to mature and initiate normal GI functioning6.                                                                                          

Growing recognition of the importance of enteral feedings in stimulating growth and 

development of the gastrointestinal tract has prompted a number of studies that have shown the 

benefits and safety of early minimal enteral nutrition as a supplement to parenteral nutrition.  

Minimal enteral nutrition refers to enteral feeding of breast-milk, formula, or a combination of 

the two. Even at very low volumes, enteral nutrition is considered beneficial to the preterm infant 

in large part because of its role in stimulating GI function including maintaining mucosal mass 

and function, supporting fluid and electrolyte balance, nutrient absorption and immune defenses7. 

The preterm infant is fed by various methods depending on the infant's gestational age, health  
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and physical condition, and neurological status. The three most common oral feeding methods 

are bottle, breast, and gavages.                                                                                                             

Breastfeeding is the feeding of an infant or young child with breast milk directly from female 

human breasts . Mother who wish to breastfeed their preterm infants are given the opportunity to 

put the infant to the breast as soon as the infant has demonstrated a coordinated suck and 

swallow reflex, is showing consistent weight gain, and can control body temperature outside of 

the incubator, regardless of weight. Preterm infants tolerate breastfeeding with higher 

transcutaneous oxygen pressure and better maintenance of body temperature than during bottle 

feeding. Even if the infant cannot be put to the breast, mothers can pump their breasts, and the 

breast milk can be given via gavage tube (a double pumping system produces higher level of 

prolactin than sequential pumping of the breasts)7.                                                                                         

The gavages feeding method (a way to provide breast milk or formula directly to the baby's 

stomach) is used with preterm infants (less than 34 weeks' gestation) who lack or have a poorly 

coordinated suck and swallow reflex or are ill and ventilator dependent. Gavages feeding may be 

used as an adjunct to nipple-feeding if the infant tires easily or as an alternative if infant is losing 

weight because of the energy expenditure required for nippling, which increases the chance of 

aspiration. Gavages feeding are administered by either the nasogastric or orogastric route and by 

intermittent bolus or continuous drip method7.                                                                                          

Preterm infants who have a coordinated, as well rhythmic, suck-swallow-breathing pattern 

between 35 and 36 week's post conceptual age may be fed by bottle. The aim of artificial or 

formula feeding is to supply as a substitutive to breast milk, which are far as possible, promoting 

health and normal growth of the baby. To avoid excessive expenditure of energy, a soft, yellow, 

single-hole nipple may be used milk flow is less rapid. The feeding should take no longer than 15 

to 120 minutes7.                                                                                                                                                                                                             
 

Materials and methods                                                                                                                                                                                                                                             

 

A descriptive, hospital based study was conducted at Khartoum Teaching Hospital to assess 

nurses knowledge regarding feeding skills of preterm infants. The study was conducted during 

the period from September to November 2013. Khartoum Teaching Hospital consisted of 700 

beds which are almost fully occupied throughout the year, and divided into nursery unit, 

intensive care unit (ICU), renal unit, medical and surgical wards, and ultra-sound and X-ray 

departments. The hospital is also equipped with an emergency unit, a surgical theater, and blood 

bank. It is one of the well-established health care centres in Sudan, serving a large catchment 

area, where patients come from Khartoum State and other neighbouring areas. The ddistribution 

of manpower at Khartoum Teaching Hospital is shown in Table (1).                                                                          

The study population include all nurses enrolled in nursery unit. Inclusion criteria were all 

qualified nurses who were appointed at the nursery unit. Exclusion criteria were all qualified 

nurses not working in nursery unit. The study participants were 55 nurses appointed at the 

nursery unit, and had one year experience and more. Approval to conduct the study and to collect 

data was granted by the Head Nursing Manager and Matron of Khartoum Teaching Hospital.                                                                                                                                                        

A structured questionnaire was filled by each nurse within 10-15 minutes under full guidance. 

Check list was performed for each nurse during her practice. The structured questionnaire was 
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utilized for two purposes:                                                                                                               

First: To find out the general characteristics of the study sample. It contained the basic data 

related to their demographical criteria such as age, education, and duration of experience.                                                 

Second: To assess the nurses' knowledge regarding variables of preterm infant feeding.                                                

Data analysis was performed by the Statistical Package for Social Science (SPSS). 

                                                                                                 

Table (1): Distribution of manpower at Khartoum Teaching Hospital 

Position Number 

Medical consultants 91 

Medical registrars 182 

Medical officers 122 

Medical house officers 220 

Qualified sisters  203 

Certified nurses 284 

Pharmacists 32 

Assistant pharmacists 11 

Nutritionists 28 

Assistant nutritionists 50 

Total 1223 

 

Source: Statistical Department (Khartoum Teaching Hospital, 2013). 

                              

Results 
 

The 55 nurses studied had different age incidence. Seven nurses (12.7%) were in the age range 

20-25 years, 34 nurses (61.8%) were in the age range 26-30 years, 11 nurses (20%) were in the 

age range 31-35 years, and three nurses (5.5%) were in the age range above 35 years.      
As regard gender variation, 52 nurses (94.5%) were females and 3 nurses (5.5%) were males.    

On the other hand, 21 nurses (38.2%) were holders of a diploma in nursing, 20 nurses (36.5%) 

were holders of BSc degree in nursing, 4 nurses (7.3%) were holders of a master degree in 

nursing, and 10 nurses (18.2%) were unclassified.                                                                                    

As per duration of experience, 10 nurses (18.2%) had a less than one year experience,    
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28 nurses(51%) had a 1-2 years experience, 5 nurses (9%) had a 2-3 experience, and 12 

nurses(21.8%) had a more than 3 years experience.                                                                                                            

All participants of the study (100%) responded correctly to enquiries about gestational age of  

preterm infants (28-37) weeks, and 44 participants (80%) responded correctly to enquiries 

regarding definition of preterm and risk factors of premature infants (Table (2). 

Similarly, 49 participants (89%) of the study responded correctly to enquiries regarding clinical 

features of preterm infants, and 44 participants (80%) responded correctly to enquiries regarding 

problems associated with premature infants (Table (2).                                                                 

Also, 49 participants (89%) of the study responded correctly to enquiries regarding immediate 

care of the preterm infant, and 39 participants (70.9%) responded correctly to enquiries regarding 

prevention of infection in preterm infants (Table (2).                                                                                    

On the other hand, 35 participants (63.6 %) of the study responded correctly to enquiries 

regarding types of preterm infants feeding, 40 participants (72.8%) responded correctly to 

enquiries regarding goals of parental nutrition, and 48 participants (87.3%) responded correctly 

to enquiries regarding complications of internal feeding (Table (2).                                                                  

Furthermore, 40 participants (72.7%) of the study responded correctly to enquiries regarding 

definition and  types of breast feeding, 50 participants (90.9%) responded correctly to enquiries 

regarding advantages and dis advantages of breast feeding, and 35 participants (63.6%) 

responded correctly to enquiries regarding nursing role during breast feeding (Table (2).                                                                 

Also 40 participants (72.7%) of the study responded correctly to enquiries regarding indications 

and types of gavage feeding, and 53 participants (96.4%) responded correctly to enquiries 

regarding nursing role during gavage feeding (Table (2).                                                                  

Furthermore, all participants (100%) of the study responded correctly to enquiries regarding 

bottle feeding and preparation of the formula, 50 participants (90.9%) responded correctly to 

enquiries regarding advantages and disadvantages of bottle feeding, and 45 participants (81.9%) 

responded correctly to enquiries regarding nursing role during bottle feeding (Table (2).                                                                      

Discussion                                                                                                                                

Preterm birth and being small for gestational age (SGA) - which are the reasons for low-birth-

weight (LBW) - are also important indirect causes of neonatal deaths. LBW contributes to 60% - 

80% of all neonatal deaths. The global prevalence of LBW is 15.5%, which amounts to about 20 

million LBW infants born each year, and 96.5% of them in developing countries.                                                                                    

This study revealed that about two-thirds (61.8%) of the study participants were in the age range       

26-30 years, while 12.7% of them were in the age range 20-25 years, while small percent of their 

(5.5%) their age above 35 years (20%) of the study sample their age average (31-35) almost of 

the respondent (94.5%) are Female while only (5.5%) of them are male.                                                  

According the study sample qualifications the study illustrated that about half respondent 

(38.2%) their qualification is Diploma, (36.5%) is Bachelor and only (7.3%) of them had a 

Master.                                                                                                                                                              

Regarding their years of experience the study showed that about (21.8%) of the study sample had 

experience more than Three years and (51%) of them had experiences (1-2) years.                                                                             
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Table (2): Assessment of nurses' knowledge regarding preterm infant feeding skills                                        

at Khartoum Teaching Hospital (Sudan)  

Nurses' knowledge Correct answer Incorrect answer 

Gestational age of preterm infant  55 (100%) 0 (0%) 

Preterm risk factors 44 (80%) 11 (20%) 

Clinical features of preterm infant  49 (89.0%) 6 (11%) 

Premature infant problems 44 (80%) 11 (20%) 

Immediate care of preterm 49 (89%) 6 (11%) 

Prevention of infants infection 39 (70.9%) 16 (29.1%) 

Types of infant feeding 35 (63.6%) 20 (36.4%) 

Goals of parental nutrition 40 (72.8%) 15 (27.2%) 

Complications of internal feeding 48 (87.3%) 7 (11.7%) 

Definition and  types of breast feeding 40 (72.7%) 15 (27.3%) 

Advantages and disadvantages of breast feeding 50 (90.9%) 5 (9.1%) 

Nursing role during breast feeding 35 (63.6%) 20 (36.4%) 

Indication and types of gavage feeding 40 (72.7%) 15 (27.3%) 

Nursing role during gavage feeding 53 (96.4%) 2 (3.6%) 

Bottle feeding and preparation of formula 55 (100%) 0 (0%) 

Advantages and disadvantages of bottle feeding 50 (90.9%) 5 (9.1%) 

Nursing role during bottle feeding 45 (81.9%) 10 (18.1%) 

 

Regarding nurses knowledge about preterm and feeding of preterm:                                                              

The study revealed that all of the respondent knows the definition of preterm. High percent of                                                                                                                                                        
study sample (80%) know that premature separation of the placenta is a risk factor or 

prematurity, High percent of them (89%) know One of clinical features of preterm infant is 

decreased or absent of subcutaneous fat. All of the study sample aware by immediate care of the 

preterm infant is suction and warming. About (29.1%) of respondent unknowledgeable about 

infection preventive measures this result agree with result of Zahra Mohammed Research on 

prevention of infection during preterm feeding 2010 aimed to assess nurses' practice in 

prevention of infection while giving feeding and handling of preterm. The results  Shown high 

negative. Moderate percent (63.6%) of respondent know the method preterm feeding.                                 

About tow third (72.8%) of respondent know about parental feeding and most of them know 

complication of internal feeding.                                                                                                                           

In breast feeding, tow third (72.7%) of study sample know defilation and types of breast feeding, 

most of them (90.9%) know advantages and disadvantages of breast feeding and (63.6%) of them 

know nursing during breast feeding.                                                                                                                 

About gavage feeding (72.7%) of the study sample know types, advantages and disadvantages of 

gavage feeding and all of the study sample know that lack or have poorly co-ordinate suck and 

slow reflex and illness and ventilator dependent are indications of NGT feeding.                                                 

In bottle feeding all of respondent know about bottle feeding and preparation of formula, most  
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 (90.9%) of them know advantages and disadvantages of bottle feeding.                                              

Conclusion: Most of the nurses studied were knowledgeable as regard preterm infant feeding.      
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