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Abstract  

Introduction: Feeding is a major element of care for very low birth weight neonates. To grow and 

develop normally, they must have full enteral fed. Rapidly full enteral feeding conflicts with the 

physiologic immaturity of the gastrointestinal function with the occurrence of various comorbidities 

in the neonatal period. On contrast, delayed full enteral feeding also had resulted physical and 

neurological sequels. This requires determination of time to full enteral feeding and identification of 

predictors among very low birth weight neonates. However, there is limited research in the study area. 

Objective: To determine time to full enteral feeding and predictors among very low birth weight 

neonates admitted at Felege Hiwot Comprehensive Specialized Hospital, Bahir Dar City, Northwest 

Ethiopia, 2022. 

Methods: Institutional-retrospective follow-up-study design was conducted among 332 very low birth 

weight neonates admitted in Felege Hiwot Comprehensive Specialized Hospital from July 1, 2018 to 

June 30, 2021. Samples were selected through computer generating simple random sampling method 

and the data were entered into Epi data version 4.6 and then exported to STATA version 16 for 

analysis. Kaplan Meir with log-rank test were used to test for the presence of difference in survival 

among predictor variables. Model goodness-of-fit and assumptions were checked by Cox Snell 

residual and global test respectively. Variables with P-value < 0.25 in the bi-variable analysis were 

fitted to the multivariable Cox-proportional hazard model. Finally, the adjusted hazard ratio (AHR) 

with 95 % CI was computed and variables with a p-value less than 0.05 in the multivariable Cox-

regression analysis were considered as significant predictors of time to full enteral feeding.  

Result: A total of 332 neonates were followed for 2132 person-days of risk time and 167 (50.3%) of 

very low birth weight neonates were started full enteral feeding. The overall incidence rate of full 

enteral feeding was 7.8 per 100 person-day observations. The median survival time was 7 days. Very 

low birth weight neonates delivered from Pregnancy-induced-hypertension-free mothers (AHR: 2.1, 

95% CI: 1.12, 3.94), gestational age of ≥33 weeks (AHR: 5, 95% CI: 2.29, 11.13), kangaroo mother 

care initiated (AHR: 1.4, 95% CI: 1.01, 2.00), avoid prefeed residual aspiration (AHR: 1.42, 95% CI: 

1.002-2.03) and early enteral feeding (AHR: 1.5, 95% CI: 1.03, 2.35) were significant predictors. 

Conclusion: According to this study, the time to full enteral feeding was relatively short. Neonates 

delivered from pregnancy-induced-hypertension-free mothers, gestational age ≥33 weeks, kangaroo 

mother care, prefeed residual aspiration and early enteral feeding were significant predictors. 

Key words: Full enteral feeding, time to full enteral feeding, very low birth weight and neonate.
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1. Introduction 

1.1 Background   

The World Health Organization (WHO) has defined very low birth weight neonates (VLBW) as 

1000gm and less than 1500gm (1). They have few nutrient reserves at birth and are subject to 

physiological and metabolic stresses that increase their nutrient needs. Recommendations on 

nutrient requirements for VLBW neonates assume that the optimal rate of postnatal growth should 

be similar to that of uncompromised fetuses of an equivalent gestational age (2). 

Feeding is a major element of care for VLBW neonates; nevertheless, great variability in enteral 

feeding practice has been reported. Adequate nutrition is essential for the optimal growth and 

health of very low birth weight (VLBW) neonates. Enteral nutrition is preferred to total parenteral 

nutrition (TPN) to avoid complications related to vascular catheterization, sepsis, adverse effects 

of TPN, and fasting. Reaching full enteral feeding in the shortest time is important to maintaining 

optimal growth and nutrition and avoiding the adverse consequences of rapid advancement of 

feeding. To grow and develop normally, neonates must have full enteral feed (3, 4). 

Full enteral feeding (FEF)  is defined as the newborn infants received 120ml to 150ml/kg/day of 

all their prescribed nutrition as milk feeds (either human milk or formula) and do not receive any 

other supplemental parenteral fluids or nutrition, and time to full enteral feeding (TFEF) is the 

time which neonates start to receive all of their prescribed nutrition as milk feeds (5). While 

starting enteral nutrition in VLBW babies, a mother’s own breast milk is better tolerated than 

formula milk for its multiple short- and long-term health benefits (6, 7). Human milk has important 

anti-infective properties and there are benefits of early feeding in establishing appropriate gut flora, 

which help to protect the VLBW baby against necrotizing enterocolitis (NEC). The preterm 

formula is used only if breast milk is unavailable (4). Donor human milk also the best alternative 

whenever breastfeeding is impossible, or the mother’s own milk is unavailable, as commonly 

occurs in neonatal intensive care units (NICUs) (8, 9). 

Minimal enteral feeding should be started early and stopped only if there is clear evidence of 

feeding intolerance and gastrointestinal disease (4). Early enteral feeding strategies particularly 

the timing of introduction and the rate of advancement of milk feeds affect important outcomes in 

VLBW neonates, including nutrient intake, the risk of NEC, TFEF, growth, and development (10). 
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Furthermore, early enteral feeding is the best way, safer, and easier than parenteral which has 

biological effects with important implications for later health (on cognitive function and 

cardiovascular disease risk) (11, 12). 

Approaches to early enteral feeding vary by the gestational age and clinical condition of the 

neonates(4). In most neonatal care facilities, particularly in high-income countries, the more 

common practice is to introduce enteral milk feeds for VLBW neonates at low volume (trophic 

feeds or minimal enteral nutrition) and then advance the feed volume slowly during the next one 

to two weeks. During this time, neonates receive most of their fluids and nutrition parenterally, 

usually in the form of commercially-available solutions containing amino acids, glucose, minerals, 

vitamins, and fats (4).  

Conservative enteral feeding regimens delays gastrointestinal hormone secretion and motility 

which are stimulated by milk feeds, diminish the functional adaptation of the gastrointestinal tract 

and disrupt the patterns of microbial colonization(13). Intestinal dysmotility and dysbiosis might 

exacerbate feed intolerance and delay the establishment of enteral feeding independently of 

parenteral nutrition (13).  
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1.1 Statement of the Problem 

To increase survival of VLBW neonates are challenging since often it needs intensive care in the 

neonatal period and are at increased risk of complications related to limited finances for providing 

parenteral nutritional (PN) support for a prolonged period. Therefore, the balance between 

adequate nutrition and its possible complications is critical for VLBW neonates. Early introduction 

and rapid achievement of full enteral feeding (FEF) is a priority in the nutritional management of 

VLBW neonates to reduce the need for central venous catheters, risk of infection, liver problems, 

persistent gut immaturity, and length of hospital stay(14, 15). And also, delay in the introduction 

of enteral feeding for VLBW neonate has potential disadvantages, related to the impairment of the 

functional adaptation of the gastrointestinal tract and disrupt the patterns of microbial colonization 

(13, 16). 

On the other hand, intermittent feeding in VLBW is more physiological and increases protein 

synthesis in skeletal muscle, gastric emptying rate, and weight gain (17), and continuous feeding 

is more effective in transition to full enteral nutrition and in reducing the risk of hypoxic-ischemic 

intestinal injury (18) on the contrary, studies reporting that there is no difference between the 

intermittent feeding and the continuous feeding in terms of transition times to full enteral feeding 

(19). 

Unlike the general recommendation to initiate early enteral feeding, a considerable number of the 

infants were kept nothing by mouth (NPO) in the first few days, receiving only maintenance fluid 

which increased the risk of death and the development of hypoglycemia. A study in Ethiopia 

showed that neonates were kept NPO 26.8% of the time they were in the hospital NICU. The 

percent of time the neonates were kept NPO increased with small for gestational age (SGA) and 

similarly, 24.9% of those who had a birth weight less than 1500 g were kept NPO for more than 3 

days (20). 

The need to FEF rapidly often conflicts with the physiologic immaturity of the gastrointestinal 

function of  VLBW neonates and also with the occurrence of various comorbidities in the neonatal 

period (12, 21).  Evidence exists that early enteral feeding strategies particularly the timing of 

introduction and the rate of advancement of milk feeds affect important outcomes in VLBW 

neonates, including nutrient intake, the risk of necrotizing enterocolitis (NEC), growth and 

development. Another, study showed that early introduction and progressive advancement of 
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enteral feeding are not associated with more NEC than slow feeding (22) but the evidence remains 

inconsistent (4, 23).  

Even though there are potential disadvantages associated with delayed full enteral feeding in very 

low birth weight neonates, studies on time to full enteral feeding and predicators were limited. 

Early full enteral feeding faster results in earlier removal of vascular catheters, less sepsis and 

other catheter related complications in VLBW neonates (24). Furthermore, delayed full enteral 

feeding and on the contrast prolong the duration of parenteral nutrition also associated with 

infections and metabolic complications that increase short term and long-term morbidity and 

mortality, prolong hospital stay, increased the risk of early and late adverse outcomes, and 

adversely affect growth and development, including neurodevelopmental disabilities, respiratory, 

renal and cardiovascular problems, and features of the metabolic syndrome (10, 25). In order to 

tackle these complications and understand well, determine the time to full enteral feed and identify 

predictors among VLBW neonates were important. So, to prevent complications related to full 

enteral feeding it is better to determine the time to full enteral feeding and predictors among VLBW 

neonates in NICU. Therefore, the present study aims to determine the time to full enteral feeding 

and the role that some prenatal, neonatal, and enteral feeding predictors play in favoring the time 

to FEF among VLBW neonates at FHCSH of Bahir Dar City, Northwest Ethiopia. 
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1.2 Significance of Study 

Assessing the time to full enteral feeding and predictors among Very low birth weight neonates 

will be relevant for different bodies especially for newborns with VLBWs, health care providers, 

future researchers, and policymakers. 

Initially, this study is important for neonates with VLBW by providing enteral nutrition on the 

necessary time and decreases complications related to parenteral nutrition. Secondly, this study 

will use for health care professionals as a baseline information to determine when and what favors 

the VLBW neonates to start full enteral feeding, hence they plan appropriate interventions to 

reduce vascular catheterization related complications, sepsis, adverse effects of total parenteral 

fluids, fasting and maintaining optimal nutrition and growth. 

 It will be also gave direction for the hospital administrates to prepare training for the health care 

professionals and prepare feeding protocols for those VLBW neonates.  

Lastly, it will provide evidence for the decision-makers in prioritizing the budgeting systems, 

training staff, and improving services, improve feeding outcome of very low birth weight neonates 

in public healthcare. In addition to this, it will use as a reference for other researchers in the field 

of study. 
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2. Literature Review 

2.1 Time to full enteral feeding among VLBW neonates 

Even though literature about the time to full enteral feeding and predictors among VLBW neonates 

are limited, few studies have been conducted in different parts of the world.  

A retrospective follow-up study conducted at the Medical University of South Carolina in United 

States of America (USA) showed that 83% of VLBW neonates could achieved  full enteral feeding 

with a median survival time of 7 days of age (26). A population-based retrospective cohort study 

done in North-Eastern Italy showed that 95.2% of the study participant could achieved FEF with 

a median survival time of 13 days of age. Among these 5.9% died during hospitalization and, of 

these, 18.4% died after having reached FEF (27). A combined retrospective and prospective cohort 

study in thirteen  NICUs of five continents showed that VLBW neonates could achieve full enteral 

feeding with a median age of 9 days (28).  

A multicenter randomized controlled trial done in the America Academy of Pediatrics showed 

that, full sustained, enteral feeding was achieved at an earlier age in the early group with a median 

age was 18 days (29). 

A prospective cohort study done at China showed that the median time to full enteral feeding was 

11 days (30). Among these, the median of birth weight (BW) and gestational age (GA) were 1210 

and 31 weeks respectively (30). Another observational study done in the Tuscany Regional Health 

Service showed that the median survival time to full enteral feeding was 11 days (31). 

2.2 Predictors of Time to Full Enteral Feeding 

2.2.1 Prenatal Predictors 

Prenatal predictors which affect the time to full enteral feedings are pregnancy-induced 

hypertension (PIH), chorioamnionitis, and antenatal steroids administration. Women with pre-

eclampsia have a higher risk of having children born VLBW neonates with or not small for 

gestational age (SGA). Furthermore, infants born to pre-eclamptic mothers are at higher risk of 

feeding problems and increased hospital stay (32). Chorioamnionitis can also disturb fetal GI 

development and antenatal inflammation can impair GI function, leading to NEC (33, 34), 

antenatal steroids administration can influence gut permeability and the secretion of gut peptides 
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(35). A retrospective case-control study done at Switzerland showed that feeding problems 

occurred in 46% of the preeclamptic group, and 11% of the amniotic infection group. Therefore, 

pregnancy-induced hypertension delayed full enteral feeding by 7 to10 days (36). Another 

population-based retrospective follow-up study showed that maternal hypertension can delay time 

to FEF by 11.2%, whereas chorioamnionitis, preterm premature rupture of membrane (PPROM) 

and antenatal steroids administration didn’t influence time to full enteral feeding (27, 30). 

2.2.2 Neonatal Predictors 

Mode of delivery, is defined as vaginal delivery (VD), which included spontaneous, induced and 

instrumental delivery, and delivery by cesarean section (CS). Infants born by CS have significantly 

different physiology at birth compared to those born by VD, including altered feeding and 

metabolism (37). Furthermore, gut flora in infants born by CS is different from that of infants born 

by SVD (38), and this can have implications in terms of feeding tolerance and GI function (37). A 

study showed that CS delivery delayed the time to full enteral feeding (TFEF) by 10.4% compared 

to VD (27).  

A prospective cohort study done at India showed that sepsis, prematurity, respiratory distress 

syndrome, and APGAR score < 5 at 5 min, was a significant effects on time to full enteral 

feeding(30). Furthermore, sepsis took a median of 17 days to reach full enteral feeding longer than 

the neonates without sepsis (39). A study at Brazil showed that episodes of late-onset sepsis are 

more prevalent when the time to full enteral feeding exceeds 10 days (40) 

A randomized clinical trial study showed that small for gestational age (SGA) is significantly 

prolonged the transition period from starting enteral feeding to full enteral feeding than AGA (41), 

on the contrary another prospective observational study conducted in Western Maharashtra 

showed that, SGA neonates reached full enteral feeding early (30). 

A study showed that gestational age(GA) and PDA had a stronger effect on time to full enteral 

feeds; for each week of GA, time to full enteral feeding was reduced by 3 days and PDA increased 

time to FEF by 27.6%  (4.2 days longer time needed to FEF than infants without PDA) (27, 42).  

Another study showed that, early KMC facilitates early enteral feeding and reduced the time to 

full enteral feeding  and other nutritional benefits in moderately ill VLBW neonates (43).                    
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A retrospective study conducted in Bnai Zion Medical Center at Israel showed that a long time on 

Non-Invasive Mechanical Ventilation (NIMV) and continuous positive airway pressure (CPAP) 

also prolonged time to full enteral feeds (42, 44). Another study done at the Children's Hospital of 

Wisconsin at USA showed that a ventilation duration of >10 days led to a delay of 1.2 weeks in 

achieving FEF(45). 

2.2.3 Enteral Feeding Practice Predictors 

VLBW neonates with early introduction of enteral feeding achieved earlier full enteral feeding and 

reduce hospital stay (46). A Multicenter prospective cohort study done in Eunice Kennedy 

Shriver National Institute of Child Health and Human Development Neonatal Research Network 

hospital study showed that, among the study participants those who started early enteral feeding 

(within 24 hours) could achieve full enteral feed at 4 days (47). Another hospital-based multicenter 

prospective study done in Ethiopia also showed that delay in enteral feeding was associated with 

an increased risk of death for 1 to 3 and 4 to 6 days of delay in enteral feeding, respectively.  

Furthermore, the length of delay in enteral feeding was associated with an increased risk of 

hypoglycemia (20). Another study done by multidisciplinary team showed that faster feeding 

advancement led to earlier full enteral feeds and decreases the time to full enteral feeding from 

12.8 to 7.7 days and reduced central line utilization without significant change in NEC rate (46, 

48). A meta-analysis study also showed that, slow feed advancement delayed the establishment of 

FEF by about 1 to 5 days (49). Furthermore, a retrospective cohort study done at the University of 

Alabama at Birmingham showed that a short duration of trophic feeding favors early initiation of 

full enteral feeding with no risk of necrotizing enterocolitis compared with a delayed duration of 

trophic feeding(50). 

As another observational study showed that the type of feeding was a significant predictor of 

TFEF; among these 92% and 80% of the participants achieved FEF using any human milk and 

exclusive human milk respectively (31). Furthermore, enteral feeding was reached earlier in 

newborns who were fed human milk than fed formula, regardless of GA (31). On the contrary, a 

hospital-based multicenter prospective study done in Ethiopia showed that, the lowest mortality 

rate (15.6%) was seen in the hospital with the highest rate of preterm formula feeding (20). 

Evidence showed that routine prefeed gastric residue estimation leads to an increased risk of NEC 

(any stage) and delays the time to reach full feeds (42, 49).  
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2.3 Conceptual framework  

The conceptual framework was developed from different comparable literature review which 

shows that the relationship of the outcome variable with each independent predictors through solid 

lines summarized as prenatal, neonatal, enteral feeding-related predictors (27, 28, 42, 43, 50, 51) 

(Figure: 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Schematic presentation of conceptual framework adapted after reviewing literature. 
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3. Objectives 

3.1 General Objective 

To assess time to full enteral feeding and predictors among very low birth weight neonates 

admitted at Felege Hiwot Comprehensive Specialized Hospital, Bahir Dar City, Northwest 

Ethiopia, 2022. 

3.2 Specific Objectives  

• To determine the time to full enteral feeding among VLBW neonates admitted at Felege Hiwot 

Comprehensive Specialized Hospital. 

• To identify predictors associated with time to full enteral feeding among VLBW neonates 

admitted at Felege Hiwot Comprehensive Specialized Hospital. 
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4. Methods and Materials  

4.1 Study area and period 

The study was conducted from July 1, 2018 to June 30, 2021 and the data was extracted from May 

13, 2022, to June 12, 2022, in Bahir Dar City, at Felege Hiwot Comprehensive Specialized 

Hospital. Bahir Dar is the capital city of Amhara regional state located in Northwest Ethiopia and 

565 km away from Addis Ababa, the capital city of Ethiopia. Felege Hiwot Comprehensive 

Specialized Hospital is the former hospital, which was established in 1963 as a referral hospital. 

Now, it has 410 beds and serving for more than 5 million people. It is organized in different wards; 

medical ward, surgical ward, gynecology and obstetrics ward, orthopedics ward, oncology ward, 

pediatric ward, adult ICU, NICU, and different outpatient departments. According to the 

information from NICU coordinator, the ward has 71 neonatal beds with average annual admission 

of 2099 neonates and currently the total number of nurses, general practitioners and pediatric 

physicians working there are 35, 8 and 3 respectively. 

4.2 Study Design  

An institutional based retrospective cohort study was conducted. 

4.3 Source Populations 

All VLBW neonates admitted at FHCSH. 

4.4 Study Population 

All VLBW neonates admitted at FHCSH from July 1, 2018 to June 30, 2021. 

4.5 Study Unit 

Each VLBW neonate’s chart which was selected through a simple random sampling method. 

4.6 Inclusion Criteria 

Inclusion criteria were neonates with a body weight of 1000 to 1500 g and admitted to the NICU 

of FHCSH within 24 hours of birth from July 1, 2018 to June 30, 2021.  

4.7 Exclusion Criteria 

Exclusion criteria included gastroschisis, omphalocele, transfer to another hospital or died within 

24 hours of birth and incomplete charts (if there were missing of variables; mode of delivery, 

starting time of enteral feeding, type of feeding, frequency of feeding, daily feeding volume 

advancement not included). 
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4.8 Study Variables  

5.8.1 Dependent Variable 

 Time to full enteral feeding. 

5.8.2 Independent Variables 

Based on reviewing literature independent variables grouped into prenatal, neonatal and enteral 

feeding variables. 

Prenatal Variables: Includes neonates delivered from mothers with pregnancy-induced 

hypertension (PIH), preeclampsia, chorioamnionitis, antenatal corticosteroid prophylaxis and 

preterm prolonged rupture of membranes (PPROM). 

Neonatal Variables: Includes weight, gestational age (GA), SGA, sepsis, respiratory distress 

syndrome, necrotizing enterocolitis, PDA, APGAR score at the 5th minutes, CPAP and KMC 

practice. 

Enteral Feeding Variables: Includes starting time of enteral feeding or trophic feeding, type of 

enteral feeding (either breast milk or infant formula milk), frequency of enteral feeding, the 

advancing volume of feeding, and prefeed residual aspiration. 

4.9 Operational Definitions and Measurement of Variables 

Very low birth weight neonate: neonate birth weight is between 1000gm to 1500gm (52).  

Full enteral feeding: An infant receiving a 120 to 150 mL/kg/d of either preterm formula or 

maternal breast milk sustained for 24 hours and does not receive any supplemental parenteral fluids 

or nutrition (5, 53). 

Time to full enteral feeding: This  is the time when neonates start to full enteral feeding up to 7 

days of age after birth (5, 26). 

Early enteral feeding: Introduction of enteral feeding birth up to three days of age (54).  

Late enteral feeding: Introduction of enteral feeding after three days of birth (54, 55). 

Slow advancement of enteral feeding: Increments of enteral feeding by 15-20ml/kg/day (26). 

Faster advancement of enteral feeding: Increments of enteral feeding by 30-40ml/kg/day (26). 

Survival status: Outcome of VLBW neonate either event or censored. 
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Event: All VLBW neonates with the outcome of FEF. 

Censored: All VLBW neonates with predictors other than an event (lost follow-up, died after 24 

hours of birth, not FEF over follow-up period, referred to another health facility before FEF and 

against medical treatment before FEF). 

Survival time: It is the time from admission within 24hrs of birth to NICU up to the occurrence 

of an event/FEF. 

Follow-up time: From the time of admission within 24hrs of birth until either an event or 

censorship occurs within seven days. 

4.10 Sample Size Determination and Procedures 

5.10.1 Sample Size Determination 

The sample size was determined using the double population proportion difference formula by 

using predictor variable time to the initiation of enteral feeding from another study conducted in 

China. Time to the initiation of enteral feeding was considered a statistically significant 

independent predictor of time to full enteral feeding (56). By using STATA (version 16), 

regression slope, cox model comparing one slope to a reference value, considering these statistical 

assumptions; two-sided significant level (α) of 5%, power 80%, Za/2= Z value at 95 % confidence 

interval = 1.96, Hazard Ratio (HR) = 1.52, Survival probability of event = 0.59, the proportion of 

withdrawal = 10% incomplete charts with one-to-one allocation ratio of exposed to non-exposed 

was assumed. Finally, the total sample size was 338. 

5.10.2 Sampling Technique and Procedures 

Firstly, all VLBW neonates’ card numbers were obtained from the NICU registration logbook. 

The total number of VLBW neonates who were admitted from July 1, 2018 to June 30, 2021 were 

1350. All VLBW neonatal medical registration numbers were listed with a sample frame from 1 

to 1350. Then study units from the sampling frame were selected by a simple random sampling 

technique through a computer-generating system by using statistical package for social sciences 

(SPSS) software (version 25). Finally, a total of 338 charts were selected.  
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4.11 Data Collection Tools and Procedures 

Data were extracted from patient charts by using structured data collection tools adapted from 

previous studies as chart review checklist included by reviewing different related literature in terms 

of prenatal, neonatal, and enteral feeding variables (27, 28, 42, 43, 50, 51). Since the record was 

written in English and data collectors can read and write English, the tool was not translated into 

the Amharic language. The VLBW neonates’ medical registration number were first obtained from 

the NICU ward federal ministry of health (FMOH) registration log book. After that, the required 

number of medical registration charts were selected by using a sampling procedure and then 

selected medical cards were obtained from the medical record office. The data was collected from 

admitted within 24 hours after birth to an event or censored occurred within the follow up period. 

4.12 Data Quality Control 

The data extraction checklist was adapted and structured from literature, and commented on by 

senior pediatricians for its consistency and completeness. Training was given to data collectors 

and a supervisor three days before data collection. A pretest was done on 17 VLBW neonates’ 

cards in FHCSH two days before data collection. The data collectors were two BSc nurses and one 

MSc nurse working at FHCSH. Close supervisions were carried out by the supervisor during data 

collection time. Finally, all the collected data were checked by an investigator for their 

completeness, consistency and everyday data cleaning was done. Once the data was extracted from 

patient charts, it was coded to avoid duplication.  

4.13 Data Processing and Analysis 

The data were cleaned and coded by using Epi data version 4.6. Consistency of data were also 

checked before analysis and exported to STATA version 16 statistical software. Descriptive 

statistics (mean with standard deviation for normal distributions, median with the interquartile for 

skewed data, frequency with percentages) were computed depending on the nature of the variables, 

and results were presented as graphs and tables. The outcome of each participant was dichotomized 

into censored and event. Incidence Density Rate (IDR) was calculated for the entire study period. 

Kaplan Meir (KM) was used to estimating median survival time and cumulative probability of 

survival and a KM plot with a log-rank test were used to compare survival curves. Before 

performing the Cox-proportional hazard regression, model goodness-of-fit was checked by Cox 

Snell residuals and assumptions were checked by using Schoenfeld residual test. Those variables 
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with a p-value > 0.05 were entered into the model. Multicollinearity was also checked.  For each 

independent predictor bivariable Cox proportional Hazard regression was performed. Then the 

variables with p-vale <0.25 were included in multivariable Cox proportional hazard regression. 

Adjusted hazard ratio with a 95% confidence interval and p-value <0.05 was used to measure the 

strength of association and considered as statistical significance predictors of time to full enteral 

feeding. 

4.14 Ethical Consideration 

Ethical approval was obtained from Bahir Dar University College of Medicine and Health Sciences 

Ethical Review Board with IRB number of CMHS/IRB 01-008 with protocol number of 396/2022. 

Then supporting officials at different levels in the hospital were communicated through legal 

letters taken from chief academic and research director. The collected data through papers were 

locked and the files of entered data in the software and final result of the study were protected with 

password. Confidentiality of the information was secured and the information was used only for 

the study purpose. 

4.15 Dissemination of the Result 

The result will be disseminated to Bahir Dar University, College of Medicine and Health science, 

school of Health Science, Department of Pediatrics and Child Health Nursing. And also, it will be 

submitted to Felege Hiwot Comprehensive Specialized Hospital and Amhara Health Bureau. 

Finally, the result will disseminate through presentations at specific conferences and through 

publication. 
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5. Results 

5.1 Prenatal Information 

Among VLBW neonates admitted to the NICU of FHCSH from July 1, 2018 to June 12, 2021 a 

total of 338 charts were reviewed. Of these, 332 medical records were included in the analysis 

which providing a completeness rate of 98%. From the reviewed charts, majority (93.3%) of 

VLBW neonates were delivered from chorioamnionitis free mothers. Among these, 51.6% could 

start full enteral feeding within seven days. Nearly one fourth (22%) of very low birth weight 

neonates were born from mothers treated with corticosteroid prophylaxis. Of them, nearly greater 

than half (53.4%) could start full enteral feeding within seven days of age. Among VLBW neonates 

delivered from PIH free mothers, 58.2% achieved full enteral feeding (Table 1). 

Table 1: Prenatal predictors of time to full enteral feeding among very low birth weight neonates 

admitted at FHCSH, Bahir Dar City, Northwest Ethiopia, from 2018 to 2021. 

Variables  Category  
Outcome status Total 

(332)  
% 

IDR/100

/PDO FEF % Censored % 

ANC corticosteroid 

prophylaxis 

No 128 49.4 131 50.57 259 78.0 7.7 

Yes 39 53.4 34 46.6 73 22.0 8.2 

Preeclampsia 
No 157 52.5 142 47.5 299 90.06 8.1 

Yes 10 30.3 23 69.7 33 9.94 4.7 

Chorioamnionitis  
No 160 51.6 150 48.4 310 93.3 7.9 

Yes 7 31.8 15 68.2 22 6.63 5.5 

PIH 
No 156 58.2 112 41.8 268 80.7 9.0 

Yes 11 17.2 53 82.8 64 19.3 2.7 

PPROM 
No 145 52.3 132 47.7 277 83.43 8.1 

Yes 22 40 33 60 55 16.57 6.1 

Note: PPROM= preterm prolonged rupture of membrane, PIH= Pregnancy-induced hypertension, 

PDO=person day observation. 
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5.2 Neonatal Information 

The majority (69.9%) of VLBW neonates were ≥33 weeks of gestational age.  Among them, 

greater than two third (69.3%) could start full enteral feeding. The median weight and median GA 

of VLBW neonates were 1430 (IQR: 1350-1480gm) and 33 (IQR: 32-34 weeks) respectively. 

More than half (56.33%) of the total observations delivered through CS. Regarding KMC 

initiation, greater than one-third (40.36%) were initiated KMC (Table 2). 

Table 2: Neonatal and clinical related information of time to FEF among VLBW neonates in NICU 

of FHCSH. Bahir Dar City, Northwest Ethiopia, from 2018 to 2021 (N=332). 

Variables Outcome status Total IDR/100

/PDO FEF   % Censored   % N=332   % 

Mode of delivery CS 89 47.6 98 52.4 187 56.33 7.5 

SVD 78 53.8 67 46.2 145 43.67 8.1 

Gestational age 

(weeks) 

28-32 7 6.9 94 93.1 101 30.4 11.4 

33-37 160 69.3 71 30.7 231 69.6 10.5 

Sepsis No 74 53.6 64 43.4 138 41.57 8.3 

Yes 93 47.9 101 52.1 194 58.43 7.4 

Respiratory distress 

syndrome 

No 132 52.8 118 47.2 250 75.3 8.1 

Yes 35 42.7 47 57.3 82 24.7 6.7 

Necrotizing 

enterocolitis 

No 143 53.6 124 46.4 267 80.42 8.2 

Yes 24 36.9 41 63.1 65 19.58 5.8 

Patent ductus 

arteriosus 

No 160 51.1 153 49.9 313 94.28 7.9 

Yes 7 36.8 12 63.2 19 5.72 5.9 

SGA No 156 53.1 138 46.9 294 88.55 8.2 

Yes 11 28.9 27 71.1 38 11.45 4.4 
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Table 2 continued 

APGAR score at the 

5th minutes 

≤5 64 43.2 84 56.8 148 44.58 6.9 

>5 103 56.0 81 44.0 184 55.42 8.5 

Continuous positive 

airway pressure 

No 105 61.8 65 38.2 170 51.2 9.5 

Yes 62 38.3 100 61.7 162 48.8 5.9 

Kangaroo mother 

care  

No 59 29.8 139 70.2 198 59.64 4.6 

Yes 108 80.6 26 19.4 134 40.36 12.3 

 

5.3 Enteral Feeding Information 

More than half (62.05%) of the participants started enteral feeding before three days of age and 

nearly greater than half (61.75%) were breast milk. Almost greater than one-third (43.98%) of 

neonates were checked prefeed residual aspiration, and more than one-third (42.47%) were fed 

every six hours per day (Table 3). 

Table 3: Baseline Enteral Feeding Practice Information of time to FEF among VLBW neonates at 

FHCSH. Bahir Dar City, Northwest Ethiopia, from 2018 to 2021. 

Variables 
     Outcome status Total N=332 

IDR/100/

PDO 
FEF % Censored % Frequency % 

Feeding type FM 59 46.5 68 53.5 127 38.25 7.3 

BM 108 52.7 97 47.3 205 61.75 8.1 

Starting time of 

EF 

>3 days 30 23.8 96 76.2 126 37.95 3.8 

≤3 days 137 66.5 69 33.5 206 62.05 10.1 

Daily VA of 

feeding 

(kg/day) 

10-25ml 93 46 109 54 202 60.84 7.2 

30-40ml 74 56.9 56 43.1 130 39.16 8.7 
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Table 3 continued 

Feeding 

frequency 

Q6hrs 78 55.3 78 46.7 141 42.47 8.8 

Q2hrs 38 40.9 55 59.1 93 28.01 6.3 

Q3hrs 51 52.0 47 48 98 29.52 7.9 

Prefeed residual 

aspiration 

No  123 66.1 63 33.9 186 56.02 10 

Yes  44 30.1 102 69.9 146 43.98 4.7 

Note: EF=Enteral Feeding, Q=Every, ml=milliliter, FM= Formula Milk, BM=Breast Milk, FEF= 

Full Enteral Feeding, VA=Volume Advancement, IDR=Incidence Density Rate. 

5.4 Survival Status of Neonates on Time to FEF  

Three hundred thirty-three study participants were followed for a total of 2132 person days risk 

time, with a minimum of two days and a maximum of seven days observation. The mean follow-

up time was 6.4 days and median follow up time was 7 IQR (6-7) days. During the follow up time 

167 (50.3%) neonates were started full enteral fed. From the total study participants, 107 (32.2%) 

were on follow up at the end of the study period, 32(9.6%) were left against medical advice, and 

26 (7.8%) were died (Figure 2). The cumulative incidence probability of starting full enteral 

feeding was 50.3%, among this by the end of 3, 4, 5, 6 and 7 days was 0.3, 1.2, 3.6, 8 and 38.4 

respectively. The overall incidence density rate (IDR) of full enteral feeding was 7.8 per 100 (95% 

CI: 7) person-days. The incidence rate that VLBW neonates start FEF was 0.3, 3.8, 9.9, 53.2 per 

100 person-days in the first 4, 5, 6 and 7 days after birth, respectively. The median survival time 

to full enteral feeding was 7 (95% CI: 7) days.  
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Overall outcome status of the studied VLBW neonates throughout the follow-up period 

 

Figure 2: Outcome Status of time to FEF among VLBW neonates admitted at FHCSH, Bahir Dar 

City, Northwest Ethiopia, from 2018 to 2021. 

The estimated cumulative survival probability of not full enteral feeding was 99.69% (95% CI: 

0.9785 – 0.9996) for the first three days, 98.44% (95% CI: 0.963 – 0.9935) at the end of fourth 

day, 94.47% (95% CI: 0.9126 – 0.9653) at the end of fifth day, 84.87% a (95% CI: 0.8019 – 

0.8852) at the end of sixth day, and 25.89% (95% CI: 0.2021 – 0.3192) at the end of seventh day 

of follow up period correspondingly. The finding illustrates that the overall full enteral feeding 

probability of very low birth weight neonates admitted in NICU of FHCSH was increasing as 

follow-up time increases where the highest incidence rate of time to full enteral feeding happened 

during the seventh day (Table 4).  

Table 4: Survival probabilities FEF among VLBW neonates admitted at FHCSH, Bahir Dar City, 

Northwest Ethiopia, from 2018 to 2021. 

Time interval Beginning total FEF Censored 

Cumulative 

survival probability 95% CI 

2 - 3 332 0 2 1 .. 

3 - 4 330 1 5 0.9969 0.9785 - 0.9996 

4 - 5 324 4 10 0.9844 0.9630 - 0.9935 

5 - 6 310 12 25 0.9447 0.9126 - 0.9653 

6 - 7 273 27 15 0.8487 0.8019 - 0.8852 

7 - 8 231 123 108 0.2589 0.2021 - 0.3192 

Note; FEF= Full Enteral Feeding. 

50%

32%

10%

8%

Full Enteral Feding

On follow up

Left Against Medical Advice

Death
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Survival estimates of full enteral feeding among VLBW neonates admitted at FHCSH.  

 

Figure 3: The Kaplan-Meier survival estimates of time to FEF among VLBW neonates admitted 

at FHCSH, Bahir Dar City, Northwest Ethiopia from 2018 to 2021 (N=332). 

5.5 Log rank test result comparison on different categorical variables 

In addition to the overall survival estimate, the survival experience of neonates with different 

categorical variables was executed to compare the status of FEF between groups. The statistical 

significance of the difference in the survival experience of FEF was checked with a log-rank test 

(p < 0.05). Even though this process is executed for all categorical variables, some of them are 

displayed for ease of presentation (Figure 4).  

 

Figure 4: Kaplan-Meier survival estimate of time to full enteral feeding based on the prefeed 

residual aspiration of VLBW neonates admitted at FHCSH, Bahir Dar City, Northwest Ethiopia 

from 2018 to 2021 (N=332). 
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5.6 Cox-Proportional Hazard Assumption 

The scaled Schoenfeld residuals proportional hazard assumption test for each variable and the 

overall global test were done. The p-value was > 0.05 for each individual variable as well as the 

overall global test (p-value = 0.6875). This indicates we fail to reject the null hypothesis; it assures 

that the assumption is satisfied (Table 5). 

Table 5: Scaled Schoenfeld residuals proportional hazard assumption test for each variable and 

overall global test among Very low birth weight neonates at FHCSH, Bahir Dar City, Northwest 

Ethiopia from 2018 to 2021. 

Predicators rho Chi2 df P-Value 

Preeclampsia 0.03890 0.26 1 0.6101 

Pregnancy induced hypertension 0.04911 0.42 1 0.5162 

Small for gestational age 0.02716 0.13 1 0.7177 

Continuous positive air way pressure 0.07933 1.13 1 0.2881 

Kangaroo mother care -0.00903 0.01 1 0.9051 

Residual aspiration 0.04611 0.37 1 0.5435 

Gestational age 0.11216 2.28 1 0.1313 

Starting time of EF 0.09311 1.61 1 0.2043 

Global test  5.64 8 0.6875 
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5.7 Testing the model goodness of fitness 

The goodness of fit test for cox- proportional hazard regression model was done by cox -Snell 

residual test. The overall adequacy of the fitted model was checked by the Cox-Snell residuals 

were estimated based on the Kaplan–Meier estimated survivor function. This graphical plot of the 

cumulative hazard versus cox-Snell residuals curve follows the 45-degree line closely as we can 

confirm from the graph below indicates that the model fits the data (Figure 5). 

 

Figure 5: Cox Snell residual test to the goodness of fit of Cox proportional hazard model among 

Very low birth weight neonates admitted at FHCSH, Bahir Dar City, Northwest Ethiopia from 

2018 to 2021 (N=332). 

5.8 Predictors of Time to FEF 

During bi-variable cox proportional regression analysis, the following five variables such as 

gestational age, pregnancy induced hypertension, initiation of KMC, avoid prefeed residual 

aspiration and early enteral feeding or early trophic feeding initiation were found to be significant 

predictors of time to full enteral feeding at 5% of the level of significance (p<0.05). Furthermore, 

other variables which have p-value of < 0.25 in the bi-variable analysis including SGA, CPAP and 

preeclampsia were fitted into multivariable Cox –proportional hazard model. Then, the final 

multivariable Cox proportional regression model had identified the following variables as 

statistical predictors of time to full enteral feeding. Those variables include pregnancy-induced 

hypertension, GA, starting time of enteral feeding, KMC practice and prefeed residual aspiration 

were statistically significant variable at 5% of the level of significance.  

Very low birth weight neonates who were not prefeed residual aspirated were 1.4 times more likely 

to full enteral feeding as compared with neonates who were prefeed residual aspirated (AHR: 1.42, 
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95% CI: 1-2.03). Neonates with gestational age of greater than or equal 33weeks were 5 times 

more likely to full enteral feeding as compared with gestational age of 28-32week. (AHR: 5, 95% 

CI: 2.29, 11.13). Furthermore, VLBW neonates who initiated KMC were 1.4 times more likely to 

be full enteral fed than those who didn’t initiated KMC (AHR: 1.4, 95% CI: 1.01, 2.00). With this 

regard, the hazard of FEF among neonates who have early enteral feeding was 1.56 time more 

likely as compared with neonates with late enteral feeding (AHR: 1.5, 95% CI: 1.03, 2.35). VLBW 

neonates delivered from PIH free mothers were 2.1 times more likely FEF as compared with 

VLBW neonates delivered from mothers with PIH (AHR: 2.1, 95% CI: 1.12, 3.94) (Table 6).   

Table 6: Multivariable Cox regression analysis predictors of time to FEF among VLBW neonates 

who were admitted at FHCSH, Bahir Dar City, Northwest Ethiopia from 2018 to 2021 (N = 332). 

Variables Category Event censored CHR (95% CI) AHR (95% CI) 

Preeclampsia 
No 157 142 1.7(0.90-3.23) 1.19(0.65-2.28) 

Yes 10 23 1 1 

Pregnancy-induced 

hypertension  

No 156 112 3.1(1.68-5.71) 2.1(1.12-3.94) * 

Yes 11 53 1 1 

Gestational age 
28-32 7 94 1 1 

33-37 160 71 7.8 (3.67-16.67)  5(2.29-11.13) ** 

Starting time of 

trophic feeding 

>3 days of age 30 96 1 1 

≤3 days of age 137 69 2.3 (1.58-3.48) 1.56(1.03-2.35) * 

SGA 
No 156 138 1.8 (1.02-3.47) 1.78(0.95- 3.33) 

Yes 11 27 1 1 

CPAP 
No 105 65 1.6 (1.17- 2.19) 1.20(0.87-1.65) 

Yes 62 100 1 1 

KMC Practice 
No 59 139 1 1 

Yes 108 26 2.6 (1.91-3.61) 1.42(1.01-2.00) * 

Prefeed residual 

aspiration  

No 123 63 1.9(1.36-2.72) 1.42(1.002-2.03) * 

Yes 44 102   

Note: * indicates p-value<0.05, ** indicates p-value≤0.001, both * and ** statistically significant variables 

in the multi-variable analysis, SGA=small for gestational age, CPAP=continuous positive air way pressure. 
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6. Discussion 

This study aimed to assess the time to FEF and its predictors among VLBW neonates admitted in 

the study hospital. In this study, the incidence of FEF was 7.8 per 100 person days of risk time. At 

the end of follow-up, 50.3% (95% CI: 44.9%, 55.7%) of very low birth weight neonates were full 

enteral fed. Among those who started FEF, only one (0.3%) of VLBW neonates started within the 

first 3 days of birth. In this study, 0.3%, 1.2%, 3.6%, 8% and 37% of very low birth weight 

neonates started FEF at the first 4, 5, 6 and 7 days of birth, respectively. This indicates that only a 

small proportion of VLBW neonates started FEF within the first 7 days of birth. This finding is 

lower as compared to institution-based retrospective cohort study conducted in Ethiopia (63.4%) (57),   

Italy (95.2%) (27) and South Carolina, United States of America (83%)(26). The median survival 

time of full enteral feeding among VLBW neonates in this study was 7 days. The median survival 

time to FEF in this study was shorter when compared with a study conducted in public hospitals 

in Hawassa city with a median survival time of 8 days (IQR: 7-10) (57). This finding in lines with 

a study conducted at Kenya and Nigeria with a median of 8 (IQR 6–12) days (58), and Italy with 

a median time to FEF was 13 days (IQR 7-24 days) (27). On the other hand, it indicates reaching 

full enteral feeding earlier  as compared with a cohort study done at South China median of (8-11) 

days (28), a retrospective cohort study in University of Alabama at Birmingham Hospital median 

of 11 days (IQR: 8–13)(50), in Indonesia 11 days (IQR8-21) (51), and study India median of 11 

(IQR: 8–15) day(30). The difference might be due to the study population differences, study setup, 

study design (retrospective versus prospective), study period, follow up time, sample size 

difference, and socio-demographic variations, and differences in regional variation in neonatal 

management protocols (27, 57).  

According to this study, gestational age >32weeks, pregnancy induced hypertension, early starting 

of enteral feeding or trophic feeding, prefeed residual aspiration, initiation of KMC were 

statistically significant predicators of time to full enteral feeding among very low birth weight 

neonates.  

The hazard of full enteral feeding among very low birth weight neonates born greater than 32 

weeks of gestation was 5 times more likely as compared to those born ≤32 weeks of gestation. 

This might be due to differences in physiological maturity among these groups of neonates on 

whom necrotizing enterocolitis and feeding intolerance are less common while gestational age 
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increases. The finding is supported by a study done on tertiary hospital NICUs in different 

countries that revealed the higher gestational age was the reason for full enteral feeding(4). 

Furthermore, a study done in Israel showed that as gestational age increased the time taken to full 

enteral feeding was decreased (42). 

Early enteral feeding was another statistically significant predictor. The hazard of starting full 

enteral feeding among very low birth weight neonates with early enteral feeding was 1.5 times 

more likely as compared to neonates with late enteral feeding. This finding might be because of 

accelerate gastrointestinal physiological, endocrine and metabolic maturity and so allow infants to 

transition to full enteral feeding independent of parenteral nutrition more quickly(59). This finding 

also in line with a study that revealed early enteral or trophic feeding stimulates gastrointestinal 

hormone secretion and motility, decrease time to full enteral feeding. On the contrast late enteral 

feeding may diminish the functional adaptation of the gastrointestinal tract and disrupt the patterns 

of microbial colonization(59).  

Likewise, in this study, VLBW neonates who initiated KMC were increased the hazard of full 

enteral feeding by 1.4 times as compared to with their counterparts. This finding is supported with 

an observational study in India, reported that kangaroo position during KMC reduces gastric 

residual volume, thereby improving feeding tolerance and could explain the shorten  time to full 

enteral feeding(43). Another study conducted in Bangladesh revealed that kangaroo mother care 

reduced time to full enteral feeding due to early initiation of breastfeeding and increases mother to 

newborn bonding(60). Additionally, a guideline on very low birth weight neonates recommended 

that kangaroo mother care reduces time to full enteral feeding (61). 

Very low birth weight neonates who were delivered from pregnancy-induced hypertension free 

mothers were 2.1 times more likely to full enteral feeding as compared with those very low birth 

weight neonates who were delivered from pregnancy induced hypertension mothers. This finding 

was supported with a study conducted in North-Eastern Italy revealed that maternal hypertension 

delayed time to FEF by 11.2%, probably because of decreased utero-placental blood perfusion, 

leads to small for gestational age and also provision of timely and effective care to the new born 

might be difficult (27). On the other hand, very low birth weight neonates borne from mothers 

diagnosed with maternal hypertension most likely developed NEC as a result of this time to full 
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enteral feeding was prolonged. And this is supported by a study conducted in Israel showed that 

maternal hypertension was an independent risk factor for the development of NEC in neonates of 

very-low-birth weight (62). 

Likewise, the hazard of time to full enteral feeding among very low birth weight neonates who 

were not frequent prefeed residual aspirated was 1.42 times more likely as compared with their 

counterparts. This finding was supported with a study in Israel avoiding routine gastric residual 

volume evaluations contributed to earlier attainment of full enteral feeding(42), In addition a study 

conducted in Italy showed that avoidance of routine prefeed evaluation of gastric residuals was 

associated with earlier starting of full enteral feeding, shorten duration of hospitalization, and also 

lower incidence of late-onset sepsis(63). These results were explained by the inappropriate 

discontinuation of enteral feeding with subsequent delays in advancement of enteral nutrition 

associated with routine prefeed assessment of gastric residuals(64). Furthermore, a random control 

trial study in University of Florida, USA revealed that very low birth weight (VLBW) infants 

found that undergoing routine aspiration and evaluation of gastric residual aspiration delayed time 

to full feedings (150 mL/kg/d) by 6 days (65). 

 

 

 

 

 

 

 

 

 

 



28 

 

7. Limitation of the Study 

Since the data were collected from a secondary source of medical records, other important 

predictors of time to full enteral feeding like availability of feeding milks, maternal and paternal 

sociodemographic status were not assessed.  

Study design and follow up time also might affect the strengthen of this study and we 

recommended for the next investigators shall to study with prospective cohort.  

8. Conclusions and Recommendations 

8.1 Conclusions 

The overall median survival time to full enteral feeding was relatively short in the study hospital. 

Among the studied VLBW neonates most of them were full enteral fed at the seventh day of age. 

Gestational age greater than or equal to 33 weeks, early trophic or early enteral feeding, kangaroo 

mother care practice, avoidance of prefeed residual aspiration, neonates delivered from maternal 

pregnancy induced hypertension free mothers were predictors found to hinder the time to full 

enteral feeding. 

8.2 Recommendations  

Based on the finding of this study, the following recommendations were forwarded to respective 

stakeholders.  

For Health care providers 

It is better to avoid check feeding intolerance via gastric tube aspiration unless it is obligatory since 

it is not reliable due to tube placement, shall document all thing what they did. Health care 

providers shall give special emphasis and close follow up regarding early initiation of feeding. 

They shall give special considerations for those neonates delivered from mothers who diagnosed 

as pregnancy induced hypertension. The last but not the least they should also strengthen and 

promote KMC practices for those VLBW neonates. 

For Felege Hiwot Comprehensive Specialized Hospital 

It is better to prepare feeding protocol for very low birth weight neonates as a unit level and close 

monitoring shall be facilitated on the adherence of early initiation of enteral feeding and KMC 

practices. Mentoring shall be promoted and facilitated regarding to time to FEF among VLBW 

neonates. 
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For Amhara Regional Health Bureau 

Shall provide continuous mentorship regarding feeding practices among these VLBW neonates 

since they are high risk groups.  

For the researchers 

We recommended for the future researchers shall consider prospective studies by including 

different variables like availability of breast milk, maternal and paternal sociodemographic status, 

professional feeding practice variants among different hospitals.  
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Annex 

Annex I: Information sheet for concerned Hospital administrative bodies 

Good morning/afternoon 

My name is Belay Alemayehu Getahun. Currently I am a Master’s graduate student at Bahir Dar 

University, College of Medicine and Health Sciences, School of Health Sciences, Department of 

pediatrics and child health nursing. Now I am interesting to conduct a study on the title: -  

Title of the research:  Time to full enteral feeding and predicators among VLBW neonates admitted 

at NICU.  

Name of investigator: Belay Alemayehu 

Name of organization: Bahir Dar University College of Medicine and Health Sciences, School of 

Health Sciences, Department of Pediatrics and Child Health Nursing. 

Purpose of the study: To assess time to full enteral feeding and its predictors among very low birth 

weight neonates admitted at FHCSH from July 1, 2018 to June 30, 2021. 

Data extraction time: From May 13, to June 12, 2022 (for 1-month duration). 

Study unit: Very low birth weight neonates’ chart. 

Risks: Since all data will be taken from medical chart, no any harm to patient. The name or any 

identification will not be recorded in the checklist. The confidentiality of all information taken 

from chart will be maintained and secured.   

Benefits: No direct benefits for those subjects whose documents reviewed. However, results will 

provide knowledge for health care professionals, used to policy and decision makers for designing 

appropriate measures to improve their feeding protocol. So, this study will benefit indirectly for 

neonates admitted at FHCSH. 
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Annex II: Consent Form for the head of the hospital 

As I mentioned above, I am working a thesis proposal submitted to Bahir Dar University, college 

of medicine and health sciences, school of health sciences, department of pediatrics and child 

health nursing, in partial fulfillment of the requirement for degree of master of science in pediatrics 

and chilled health nursing. I believe that the findings of this study will be used as evidence for 

decision making and reviewing management protocol in the NICU. So that, information necessary 

for the study will be taken from review of very low birth weight neonatal medical registration card. 

It will not harm the participant as well as confidentiality will be kept. No name and other 

identification will be written.  

Belay Alemayehu (MSc student in pediatrics and child health nursing at Bahir Dar University 

College of Medicine and Health Sciences: Principal investigator 

Email: alembelay1980@gmail.com 

Mr. Hailemariam Mekonnen (BSc, MSc, Asist. Prof. in PCHN) at Bahir Dar university college of 

medicine and health sciences:  Principal advisor 

Email: - hailemariam2129@gmail.com   

Mr. Sileshi Mulat (BSc, MSc, Asist. Prof. in PCHN) at Bahir Dar university college of medicine 

and health sciences: Co-advisor 

Email: - silshimulatu@gmail.com   

 

 

 

 

 

 



38 

 

Annex III: Data Extraction Questioner  

Data extraction questioner was prepared only for those variables found at neonatal chart. It 

incorporates prenatal, neonatal, enteral feeding predictors and outcome related information. Data 

collectors were BSc nurses working at FHCSH, Bahir Dar City.   

Part I: Data extraction tool on Prenatal Predicator Related 

No Questions Response Skip 

101 Did the mother receive corticosteroid therapy 

antenatally? 

1. Yes 

2. No 

 

102 Did the mother diagnose with preeclampsia? 1. Yes 

2. No 

 

103 Did the mother diagnose with pregnancy induced 

hypertension? 

1. Yes 

2. No 

 

104 Did the mother diagnose with Chorioamnionitis? 1. Yes  

2.  No 

 

105 Did the mother diagnose with preterm prolonged 

rupture of membrane? 

1. Yes 

2. No 

 

Part II: Neonatal Predicator Related 

No Questions Response Skip 

201 Birth weight ____in weeks  

202 Gestational age ____in weeks  

203 What was the current mode of delivery? 1. Vaginal 

2. Cesarian Section 

 

204 Did the neonate diagnose with neonatal sepsis? 1. Yes 

2. No 

 

205 Did the neonate diagnose with neonatal RDS? 1. Yes 

2. No 

 

206 Did the neonate diagnose with neonatal PDA? 1. Yes 

2. No 
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207 Did the neonate diagnose with neonatal NEC? 1. Yes 

2. No 

 

208 Did the neonate diagnose with SGA? 1. Yes 

2. No 

 

209 what was the APGAR at 5th minutes? 

____________ 

 

210 Was the neonate on respiratory support? 1. Yes 

2. No 

 

211 Was the neonate on CPAP? 1. Yes  

2. No 

 

212 Was the neonate initiated KMC? 1. Yes  

2. No 

 

Part III: Enteral Feeding Practices Related 

No Questions Response  

301 Date of birth DD/MM/YY  ___________  

302 Time of admission after birth ____________  

303 Age of neonate when start enteral feeding (trophic 

feeding)? 

                  

_______in days 

 

304 For how long the neonate stay on trophic feeding? ________in days   

305 Type of feeding  1. Breast milk 

2. Formula milk 

 

306 Frequency of feeding  _____________  

307 What was the daily volume advancement of 

feeding?    ______in ml/kg/day 

 

308 Was the feeding residual checked before every 

feeding? 

1. Yes  

2. No 

 

Part IV Outcome related 

401 The outcome of the patient 1. FEF 

2. On follow up 

3. Death 
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4. Transfer  

5. Other (specify....) 

402 Time of development of the outcome _______DD/MM/YY  

403 Total duration of follow-up in days ________DD/MM/YY  


