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Early enteral feeding is vital for the physical health of preterm infants. However, there is uncertainty regarding the effects of early
enteral feeding on health outcomes in preterm infants. Hence, we aimed to synthesise evidence from systematic reviews (SRs) to
evaluate the effects of early enteral feeding on health outcomes in preterm infants. We conducted a literature search in PubMed,
Web of Science, Scopus, and the Cochrane Database of Systematic Reviews. SRs selection followed clear inclusion and exclusion
criteria. Two reviewers reached a consensus for the inclusion of SRs. The certainty of evidence and the quality of reviews using the
GRADE and AMSTAR tools, respectively. We included nine SRs in this review. The effectiveness of early enteral feeding on health
outcomes in preterm infants is mainly divided into six primary outcomes: increase the weight gain, reduce the incidence of feed
intolerance, shorten the duration of full enteral feeding, reduce the length of hospital stay, reduce the incidence of necrotizing
enterocolitis, and decrease the mortality risk. The overall quality of the included SRs was high, whereas most of the evidence was of
low or very low certainty. Our results show the impact of early enteral feeding on health outcomes in preterm infants. Although the
currently available data indicate that early enteral feeding may improve the health outcomes of preterm infants, additional clinical
observation and investigation are required to evaluate the long-term health outcomes of preterm infants who receive early enteral
feeding.
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BACKGROUND
Preterm infants, whose gestational age (GA) is less than 37 weeks,
face increased risks of morbidity and mortality compared with
term infants [1]. Preterm infants are born with incomplete
intestinal tract development [2]. Low intestinal immune function
and poor gastrointestinal motility in preterm infants may harm
their intestinal defense mechanisms and reduce the activity of
certain digestive enzymes [3]. Due to the intestinal characteristics
of preterm infants, especially those with co-morbidities, appro-
priate nutrition is a modifiable factor that plays a crucial role in
their health outcomes.
Nutrition and growth are critical for preterm infants. Appro-

priate nutrition is essential for the growth and development of
infants, and preterm infants have a greater requirement for
nutritional support. Indeed, an adequate feeding approach helps
them remain infection-free, boosts their digestive system, and
provides adequate nutrients. Generally, breast milk has been
recommended as the best type of nutrition for enteral feeding of
premature babies [4, 5]. Oropharyngeal administration of colos-
trum (OAC) might reduce the time to achieve full enteral feeding
[6]. Feeding supplements other than breast milk promote health
outcomes in premature infants [7]. Although these studies have
verified the benefits of enteral feeding, there is still no definitive
conclusion on the optimal timing and effects of enteral feeding.
Enteral feeding is feeding through the gastrointestinal tract,

usually through a tube or catheter, to deliver nutrition directly into

the intestine. This approach provides the individual with adequate
nutrient [8]. There are two different options in timing to start
enteral feed feeding, namely early and late enteral feeding. Early
enteral feeding is defined as the first enteral feeding received on
or before the fourth day of life; late enteral feeding is defined as
the first enteral feeding received beyond the fourth day of life [1].
The practice of early enteral feeding most closely resembles
physiological condition. Although previous studies have con-
cluded that necrotizing enterocolitis (NEC) and feed intolerance
(FI) are the most feared complication of enteral feeding [9], late
initiation of enteral feeding may not be an objective approach to
avoid these complications.
Current studies are more supportive of the benefits of early

enteral feedings in preterm infants [10, 11]. A retrospective cohort
study reported that early enteral feeding yields better outcomes
than late enteral feeding in preterm infants. Specifically, the
author concluded that late enteral feeding is more likely to
increase intestinal inflammatory makers and the risk of neonatal
morbidity [12]. However, there are also some inconsistent
conclusions about the effect of early enteral feeding on health
outcomes in preterm infants. Some researchers have showed that
early enteral feeding does not influence the clinical outcomes of
preterm infants, such as mortality and the incidence of NEC
[13, 14]. Moreover, other authors have supported the idea that late
initiation of enteral feeding provides greater benefits for preterm
infant [15, 16].
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Given the above-mentioned results, the benefits and harms of
early and late initiation of enteral feeding in preterm infants have
received little research, and the effects on primary health
outcomes remain uncertain. This review aimed to evaluate the
certainty of the available systematic reviews (SRs) and the quality
of the evidence to comprehensively describe the effectiveness of
early enteral feeding in promoting health-related outcomes of
preterm infants.

METHODS
This overview adopted the guideline outlined by the Cochrane
Handbook [17]. Because all data in this review have been
published online, no ethical approval or patient consent was
required.

Search methods
Four electronic databases (PubMed, Web of Science, Scopus, and
the Cochrane Database of Systematic Reviews) were searched for
SRs and meta-analyses up to December 2021. We used the
following search terms: (‘preterm infant’ OR ‘preterm infants’ OR
‘preterm baby’ OR ‘preterm babies’ OR ‘premature infant’ OR
‘premature infants’ OR ‘preterm neonate’ OR ‘prematurity’ OR ‘low
birth weight infant’ OR ‘very low birth weight infant’) AND (‘early
enteral feeding’ OR ‘early enteral nutrition’ OR ‘early trophic
feeding’). We did not apply language restrictions. Two reviewers
independently searched all sources; the references of the articles
to ensure that no references were missed.

Study selection, inclusion, and exclusion
Two reviewers independently selected the reviews by using
ENDNOTE X9 and Microsoft Excel. They each evaluated the full
texts and abstracts to assess the study’s inclusion eligibility and
quality. They discussed discrepancies and consulted a third
reviewer if needed.
The inclusion criteria were: (i) participants were preterm

neonates; (ii) intervention was to initiate enteral feeding from
birth to 96 h postnatally; (iii) the comparison was early enteral
feeding with late enteral feeding or early enteral feeding with
other interventions; and (iv) SRs focused on the impact of early
and late enteral feeding on health outcomes of the preterm
infants. When two or more similar SRs existed on a similar topic,
they were evaluated in terms of publication time, sample size,
primary outcomes, and content quality. Furthermore, the most
consistent criteria were selected based on the findings, resulting
in the best inclusion.
The exclusion criteria were: (i) participants were not preterm

neonates; (ii) interventions did not meet the inclusion criteria; (iii)
SRs had ambiguous results; (iv) no complete tests; and (v) SRs
focused only on individual steps of early enteral feeding, rather
than the feeding implementation and health outcomes.

Data extraction
Two reviewers independently extracted data from each SR using
Microsoft Excel; subsequently, a third person checked this
extraction. They collected the following data: author, publication
year, the theme of the review, study design, study intervention,
the number of studies included, the number of patients included,
type of participants, the effectiveness of the intervention, and
overall quality. The aim was to investigate the effect of early
enteral feeding on promoting health outcomes of preterm infants,
with post-feeding growth, early feeding complications (from birth
to hospitalization), and health outcomes as the main outcomes.
After group discussions, we classified the health outcomes: (i)
weight gain, (ii) incidence of FI, (iii) the number of days to reach
full enteral feeding, (iv) hospital stay, (v) morbidity of any disease,
and (vi) all-cause mortality.

Data synthesis
The data synthesis involved the following steps. First, we adopted
the Population, Intervention, Comparison, Outcomes, and Study
(PICOS) criteria to integrate the characteristics and outcomes of
the interventions and data sources. Second, we integrated the
collected data into trilinear tables in Microsoft Excel. Third, we
determined the effects of early enteral feeding on preterm infants.
We have presented the extracted results in two tables, namely
“characteristic of the included studies” and “characteristics of the
interventions.”

Quality assessment
Two reviewers applied the Assessing the Methodological Quality
of Systematic Reviews (AMSTAR) tool to independently assess the
quality of included SRs [18].
This tool has 11 items, and the total score correlates positively

with the quality of SRs: 11 is the highest quality, 8–11 is high
quality, 4–7 is moderate quality, and 0–3 is low quality. Each SR
was of high quality.
Two reviewers used the Grades of Recommendations, Assess-

ment, Development, and Evaluation (GRADE) tool [19] to
independently evaluate the certainty of evidence of conclusions
and specific outcomes of each study. The GRADE tool assesses the
level of bias across five domains: study limitation, indirectness,
publication bias, imprecision, and inconsistency. According to the
assessment, the evidence is categorized as high certainty,
moderate certainty, low certainty, and very low certainty [20].
Although some of the included SRs included GRADE scores, we
still applied this analysis. Disagreements between the two
reviewers were resolved by research team discussion.

RESULTS
Overview of reviews
The initial search strategy yielded 1190 articles; after eliminating
duplicates 1102 articles remained. After excluding unrelated titles
and abstracts, the full text of 137 articles had their full text
retrieved for analysis. One hundred and twenty-eight full-text
articles were excluded for the following reasons: (i) intervention
did not meet the inclusion criteria; (ii) ambiguous results; (iii) no
meta-analysis; and (iv) incomplete tests. The selection process of
the nine included SRs is depicted in Fig. 1.

Characteristics of the included SRs
The included SRs had been published between 2000 and 2021. Six
SRs had been published between 2019 and 2021 [21–26], while
the others had been published in 2014 [27], 2013 [11], and 2000
[1]. Overall, the nine SRs included 116 studies. The primary
outcome was to assess the effect of early enteral feeding on the
health outcomes. GA and birth weight were <37 weeks or
<1500 g, meeting the criteria for premature infants. The nine SRs
included any strategy for early enteral feeding. Late initiation of
enteral feeding was the control. Regarding the sample sizes of the
included studies, only three SRs [22–24] included more than ten
original studies. The primary outcomes were weight gain, disease
morbidity, and all-cause mortality. The secondary outcomes were
the incidence of FI, the number of days to reach full feeding, and
hospital stay durations. In terms of the included SRs, most of the
results presented the incidence of disease, especially NEC
[1, 11, 21–27]. The characteristics of the included SRs are provided
in Table 1.

Effectiveness of the intervention on health outcomes and the
quality of evidence
The effectiveness of the interventions on specific health outcomes
of the included SRs is presented in Table 2. Overall, the nine SRs
reported feeding-related conditions and health outcomes.
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In terms of the effectiveness of early enteral feeding on health
outcomes, four SRs [11, 21, 22, 25] concluded that the time of
feeding initiation is associated with improved weight gain. One SR
[23] concluded that early enteral feeding promotes adaptation of
the immature gut and thus reduces the incidence of feeding
intolerance. Three SRs [21, 26, 27] concluded that an early slow
enteral feeding regimen shortens the number of days to reach full
feeding without prolonging the duration of hospitalization.
One SR [22] provided the opposite conclusion, suggesting that

early enteral feeding increases endogenous infection rather than
reduces morbidity and mortality in premature infants. Four SRs
[1, 11, 24, 25] reported no effect of the early enteral feeding on the
preterm infants owing to there was no statistical significance.
We divided the health outcomes improved by early enteral

feeding into six aspects: weight gain, the incidence of FI, the
number of days to reach full enteral feeding, hospital stays, the
morbidity of any disease, and all-cause mortality. Moreover, we
assessed the certainty of the evidence for each aspect according
to the GRADE tool (Table 3).

Methodological quality assessment of the included SRs
The methodological quality of the SRs determined according to
the AMSTAR tool and presented in Table 4. All SRs were of high
methodological quality, indicating that the SRs had a high rigor for
article inclusion. One SRs scored 11 [26], five SRs scored 10
[11, 23–25, 27], two SRs scored 9 [1, 22] and one SRs scored 8 [21].
All included SRs met AMSTAR criterion A (prior design provided),
criterion B (duplicate study selection and data extraction), criterion
F (characteristics of the included studies provided), criterion G
(scientific quality of the included studies assessed and documen-
ted), and criterion H (scientific quality of the included studies used
appropriately in formulating conclusions). The least met AMSTAR
criterion was 10 (the likelihood of publication bias assessed). A
small sample size of the included SRs was the main cause of
publication bias [11, 22–25, 27].

Data synthesis
Weight gain. The most commonly reported growth parameter is
the time to regain birth weight, and the primary measure is weight
gain during hospitalization. We assessed the effectiveness of early
enteral feeding on weight gain based on six high-quality SRs
[1, 11, 21, 22, 25, 27]. There are data from four trials on hospital
weight gain. Early enteral feeding of preterm infants promoted
weight gain and head circumference, and increased index scores
(weight percentiles and z-scores) [11, 21, 22, 25]. Alshaikh et al.
[21] concluded that early enteral feeding contributed to the

recovery of birth weight. Walsh et al. [25] showed that birth
weight was regained after several days of early enteral feeding.
Oddie and Morgan et al. [11, 22] concluded that early enteral
feeding promotes weight gain in a short period of time. There
were both a very low degree of certainty of evidence based on the
GRADE scores.
Two SRs [1, 27] concluded that early enteral feeding did not

significantly increase weight gain.

The incidence of FI. FI is defined as the need to cease enteral
feeds for more than 4 h. In preterm infants, FI is frequently
associated with incorrect early enteral feeding. We assessed the
effectiveness of early enteral feeding on the incidence of FI based
on five high-quality SRs [11, 22, 23, 25, 27].
One SR concluded that early enteral feeding impacted on FI.

Ramaswamy et al. [23] found that early enteral feeding may
decrease the incidence of FI. There was a very low degree of
certainty of evidence based on GRADE analysis. Meanwhile, three
SRs [11, 25, 27] concluded that early enteral feeding had no effect
on the incidence of FI. However, Oddie et al. [22] concluded that
early enteral feeding might slightly increase the incidence of FI.
There was a low degree of certainty of evidence based on the
GRADE score.

The number of days to reach full enteral feeding. The number of
days to achieve full enteral feeding represent the days from birth
needed to establish full enteral feeding (at least 150ml/kg/day)
[28]. Reaching full feeding is required before premature infants
can be discharged. Moreover, feeding recovery can improve the
quality of life and prognosis of preterm neonates. We assessed the
effectiveness of early enteral feeding on the number of days to
achieve full enteral feeding based on five high-quality SRs
[21–23, 26, 27].
Four SRs concluded that early enteral feeding on preterm

neonates impacted the number of days to reach full feeding
[21, 23, 26, 27]. Four SRs concluded that early enteral feeding of
preterm infants reduced the number of days to achieve full enteral
feeding. Three SRs had a low degree of certainty of evidence
based on the GRADE score [21, 23, 26]. One SR had a very low
degree of certainty of evidence based on the GRADE score [27].
Oddie et al. [22] demonstrated that early enteral feeding might

increase the number of days to reach full enteral feeding. There
was a low degree of certainty of evidence based on the
GRADE score.

Hospital stay. Hospital stay is measured as the number of days to
discharge [29]. The hospital stay is associated with disease
progression and prognosis, as well as the quality of life of a
preterm infant. We assessed the effectiveness of early enteral
feeding on hospital stay based on five high-quality SRs
[21, 22, 25–27].
Four SRs concluded that early enteral feeding on preterm

babies has significantly reduced hospital stay [21, 22, 25–27].
The degree of certainty of evidence was low, moderate, very
low, and very low, respectively, according to the GRADE score.
Meanwhile, one SR reported the opposite result that early
enteral feeding might increase hospital stay, but it was not
statistically significant [22].

Morbidity of any disease. The most common complications
among preterm infants are mainly due to inappropriate feeding.
These complications include sepsis, NEC, and invasive infections.
We assessed the effect of early enteral feeding on the morbidity of
any disease based on nine high-quality SRs [1, 11, 21–27].
Seven SRs [1, 21–26] concluded that early enteral feeding of

premature infants impacted disease morbidity. Kennedy et al. [1]
concluded that early enteral feeding decreased late-onset sepsis
and the need for a percutaneous venous catheter. There was a

Fig. 1 The flow diagram of study selection.
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Table 3. Evidence quality assessment of according to the GRADE guidelines.

Ref. Health outcomes Risk
of bias

Indirectness Publication bias Imprecision Inconsistency Overall
certainty of
evidence

Kennedy et al.
[1]

Sepsis ↓ −1a 0 0 −1b 0 Low

Percutaneous
venous catheter↓

−1c 0 0 −1b −1d Very low

Alshaikh et al.
[21]

Weight gain↑ −1c 0 0 0 −1d Low

Days to reach full
feeding↓

−1c 0 0 0 −1d Low

Hospital stay↓ −1c 0 0 0 −1d Low

Sepsis ↓ −1c 0 0 0 −1d Low

Walsh et al. [25] Weight gain ↑ −1c 0 0 −1e −1f Very low

Hospital stay↓ −1c 0 0 −1g 0 Low

NEC↓ −1c 0 0 −1h −1i Very low

Morgan et al.
[11]

Weight gain↑ −1a 0 0 −1j −1j Very low

Morgan et al.
[27]

Days to reach full
feeding↓

−1a 0 0 −1j −1j Very low

Hospital stay↓ −1a 0 0 −1j −1j Very low

Oddie et al. [22] Weight gain↑ −1c 0 0 0 0 Moderate

Incidence of feed
intolerance↑

−1c 0 0 0 0 Moderate

Days to reach full
feeding↑

−1c 0 0 −1i 0 Low

Invasive infection↑ −1c 0 0 −1i 0 Low

NEC↑ −1c 0 0 0 0 Moderate

All-cause
mortality↑

−1c 0 0 0 0 Moderate

Ramaswamy
et al. [23]

Incidence of feed
intolerance↑

−1c −1k 0 0 −1d Very low

Days to reach full
feeding↓

−1c 0 0 0 −1d Low

NEC↓ −1c −1k 0 −1i 0 Very low

Sepsis↓ −1c −1k 0 0 −1d Very low

All-cause
mortality↓

−1c −1k 0 0 −1d Very low

Ibrahim et al.
[26]

Days to reach full
feeding↓

−1c 0 0 −1i 0 Low

Weight gain↑ −1c 0 0 −1i 0 Low

Hospital stay↓ −1c 0 0 -2b, i 0 Very low

NEC↓ −1c 0 0 −1i 0 Low

Kwok et al. [24] Sepsis↓ −1a 0 0 −1i −1d Very low

NEC↓ −1a 0 0 −1i −1d Very low

All-cause
mortality↓

−1a 0 0 −1i −1d Very low

GRADE The Grades of Recommendations, Assessment, Development, and Evaluation.
NEC Necrotizing enterocolitis.
aDowngraded (−1) for risk of bias as confidence in the findings of the reviews which contributed to this outcome was judged to be low.
bDowngraded (−1) for imprecision due to small sample size.
cDowngraded (−1) for risk of bias in the allocation concealment and blinding of outcome assessor.
dDowngraded (−1) inconsistency of findings assessed the health outcome as a secondary outcome.
eDowngraded (−1) for imprecision due to wide range point estimates across the two trials.
fDowngraded (−1) for inconsistency due to opposite direction of effect.
gDowngraded (−1) for imprecision as analysis included data from one small trial.
hDowngraded (−1) for inconsistency due to moderate heterogeneity.
iDowngraded (−1) for imprecision due to wide 95% confidence interval consistent with “no effect”.
jDowngraded (−1) for imprecision and inconsistency of findings, due to a number of methodological weakness (high risk of bias in randomization sequence
generation, allocation concealment and blinding) and use of different outcome measures.
kDowngraded (−1) for indirectness due to lack of a consistent definition between included studies.
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very low degree of certainty of evidence based on the GRADE
score. Alshaikh et al. [21] showed that early enteral feeding with
preterm infants could decrease the incidence of sepsis. There was
a low degree of certainty of evidence based on the GRADE score.
Walsh et al. [25] reported that early enteral feeding reduced the
incidence of NEC. There was a very low degree of certainty of
evidence based on the GRADE score. According to Oddie et al.
[22], early enteral feeding on preterm infants may increase the
incidence of NEC and invasive infection. There was a moderate
and low degree of certainty of evidence, respectively, based on
the GRADE score. Ramaswamy et al. [23] reported that early
enteral feeding reduces the morbidity of NEC and sepsis. There
was a very low degree of certainty of evidence based on the
GRADE score. Ibrahim et al. [26] showed that early enteral feeding
could reduce NEC. There was a low degree of certainty of
evidence-based on the GRADE score. Kwok et al. [24] concluded
that early enteral feeding could result in a significantly lower
incidence of NEC and sepsis. There was a very low degree of
certainty of evidence based on the GRADE score.
Two SRs [11, 27] had no data for quantitative integration and

therefore did not report statistical significance.

All-cause mortality. We assessed the effect of early enteral
feeding on all-cause mortality based on six high-quality SRs
[11, 22–25].
Three SRs [22–24] concluded that early enteral feeding to

preterm infants was related to mortality. Ramaswamy and Kwok
et al. [23, 24] revealed that neonatal death was prevented by early
enteral feeding and nutrition. Both had a very low certainty of
evidence according to the GRADE score. Oddie et al. [22]
concluded that early enteral feeding slightly increased all-cause
mortality. There was a moderate certainty of evidence according
to the GRADE score.
Three SRs [11, 25, 27] concluded that early enteral feeding had

no significant effect on all-cause mortality, but the mortality
related to NEC and sepsis was reported to be reduced.

DISCUSSION
Summary of the main results
Although perinatal medicine and neonatal care are well devel-
oped, prematurity remains a global problem that significantly
affects the morbidity and mortality of preterm infants. Early
enteral feeding has recently been proposed as a potentially
modifiable intervention to mitigate adverse outcomes for preterm

babies. Several studies have revealed that early enteral feeding
during hospitalization increases weight and reduces mortality in
preterm infants. However, there is no definitive conclusion on the
effectiveness of health outcomes of early enteral feedings. To
address this problem, we re-evaluated nine SRs of early enteral
feeding in preterm infants to determine its effects on health
outcomes.
Four of the nine included SRs had a meta-analysis. The main

intervention measures were postnatal feeding initiation time and
the micro-feeding amount. The authors compared early enteral
feeding with late enteral feeding and evaluated the effectiveness
of early enteral feeding on health outcomes of preterm infants
based on weight gain, the incidence of FI, the number of days to
reach full feeding, hospital stays, the morbidity of any disease, and
all-cause mortality. Although the quality of evidence was of low
certainty, the methodological quality was high.
Among the included studies in the nine SRs, the authors

provided two general conclusions regarding the effectiveness of
early enteral feeding on health outcomes of preterm infants. The
first conclusion is that early enteral feeding improved the health of
preterm infants [1, 11, 21, 23–26]. Seven studies showed an overall
positive trend, namely that early enteral feeding improves health
outcomes. The results are consistent with previous studies that
early enteral feeding in preterm infants could improve weight
gain, reduce the incidence of NEC, and decrease the mortality risk.
The second conclusion is the lack of consensus among the studies
regarding the benefit of early initiation of enteral feeding. In two
SRs, the authors suggested that early enteral feeding may not
reduce the risk of feeding problems or the incidence of disease or
death, and may even increase the risk of invasive infections in
preterm infants [22, 27].
The health-promoting effect of early enteral feeding on

preterm infants is reflected in weight gain, which is an essential
indicator of the early volumes ingested and physical health.
Based on 44 studies from six SRs [1, 11, 21, 22, 25, 27], we found
evidence that early enteral feeding promoted weight gain in
preterm infants. Among these six SRs, the author of three
concluded that early enteral feeding promoted weight gain
during hospitalization of preterm infants, which is consistent
with our results [21, 22, 25]. Although the remaining three SRs
[1, 11, 27] reported that early enteral feeding did not
significantly increase weight gain in preterm infants, there
was still an overall positive trend. It is worth noting that the
heterogeneity of preterm infants and the variability of absorp-
tion may be crucial factors that underlie statistical

Table 4. Methodological quality assessment of included studies according to the AMSTAR tool.

Study A B C D E F G H I J K Total

Kennedy et al. [1] 1 1 1 0 0 1 1 1 1 1 1 9

Alshaikh et al. [21] 1 1 0 1 0 1 1 1 1 1 0 8

Walsh et al. [25] 1 1 1 1 1 1 1 1 1 0 1 10

Morgan et al. [11] 1 1 1 1 1 1 1 1 1 0 1 10

Morgan et al. [27] 1 1 1 1 1 1 1 1 1 0 1 10

Oddie et al. [22] 1 1 1 1 1 1 1 1 0 0 1 9

Ramaswamy et al. [23] 1 1 1 1 1 1 1 1 1 0 1 10

Ibrahim et al. [26] 1 1 1 1 1 1 1 1 1 1 1 11

Kwok et al. [24] 1 1 1 1 1 1 1 1 1 0 1 10

1=Yes. 0=No/ Unclear/ Not applicable.
A. Was an “a priori” design provided? B. Was there duplicate study selection and data extraction? C. Was a comprehensive literature search performed? D. Was
the status of publication (i.e., grey literature) used as an inclusion criterion? E. Was a list of studies (included and excluded) provided? F. Were the characteristics
of the included studies provided? G. Was the scientific quality of the included studies assessed and documented? H. Was the scientific quality of the included
studies used appropriately in formulating conclusions? I. Were the methods used to combine the findings of studies appropriate? J. Was the likelihood of
publication bias assessed? K. Were potential conflicts of interest included?
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insignificance. Therefore, we believe early enteral feeding could
effectively promote weight gain in preterm infants.
The findings from the included SRs also support that enteral

feeding reduce the incidence of NEC in preterm infants. The
timing of the introduction of enteral feeding may be an influential
modifiable risk factor for the development of NEC. Based on four
SRs involving 53 studies, early enteral feeding slightly reduced the
risk of NEC in preterm infants [23–26]. These SRs reported a similar
incidence of NEC, but it is much lower the average described in
the literature, thus suggesting the importance of early enteral
feeding on the pathogenesis of NEC. This finding is consistency
with the validity of the primary health outcomes. Although some
SRs [1, 11, 21]showed no statistical significance due to the
heterogeneity of the sample size and the control group
intervention, their data indicate a correlation trend for reducing
the incidence of NEC in premature infants.
Early enteral feeding contributes to reduce mortality in preterm

infants. Reducing the mortality rate of preterm infants plays an
important role in family support of preterm infants. Analysis of
data from two SRs including 42 studies showed that early enteral
feeding reduced the severity of disease and decreased the risk of
complications, thereby lessening the risk of mortality [23, 24].
Considering individual differences in preterm infants and disease
severity, the included studies found only limited growth, resulting
in statistically insignificant support or early enteral feeding
reducing mortality [11, 25, 27]. Although the results of our review
have shown the effectiveness of early enteral feeding in
promoting health outcomes of preterm infants, two SRs indicated
that early enteral feeding is not significantly associated with
protection of preterm infants [22, 27]. There are several reasons for
the inconsistency between those findings and the results of this
review. First, compared with other studies, enteral feeding was
initiated within 96 h of birth in preterm infants, the earliest within
24 h. Early initiation of enteral feeding may result in delayed
gastric emptying and immature gastrointestinal motility, which
further affects the absorption of the required enteral nutrients and
may increase adverse health outcomes. Second, these two SRs
had large sample sizes, with a total of 4026 preterm infants from14
trials. The high individual variability and confounding factors
contributed to bias in presenting health outcomes. Finally, related
to the physiological mechanisms of the gastrointestinal tract of
preterm infants. Early enteral feeding stimulated gastrointestinal
hormone secretion, delaying gastrointestinal adaptation and
disrupting bacterial colonization. Therefore, there was an
increased risk of invasive infections and NEC, resulting mortality.
To a certain extent, the above-mentioned reasons, underscored
the lack of significant differences when examining the effects of
early enteral feeding.
Our review has contributed to the theoretical basis for

developing clinical feeding strategies for preterm infants. How-
ever, additional clinical observation and studies are needed to
determine the health outcomes and effects of early enteral
feeding on preterm infants. Last but not least, the decision
regarding the duration and type of feeding should also consider
the parents’ choice.

Strengths and limitations
The strength of this review is the rigorous and comprehensive
search strategy conducted independently by two reviewers. Our
review also has some limitations. First, there is heterogeneity in
the included studies. Second, subjective inclusion and exclusion
analysis may not be objective. Finally, the experimental results
have existing risks of bias. Therefore, we used the GRADE and
AMSTAR tools to evaluate the experimental results and the
certainty of the evidence. Moreover, the small set of relevant
evaluations included in the SRs was small, so we reassessed the
GRADE scores to ensure their accuracy.

Implications for clinical practice and research
Despite the large number of feeding studies, this is the first
overview of SRs focusing on the effectiveness of early enteral
feeding in preterm infants. We found that early enteral feeding is
associated with improved health outcomes in preterm neonates.
Initiation of early enteral feeding could be considered to treat
preterm infants for several reasons: (i) improve health outcomes,
(ii) promote intestinal adaptation, and (iii) facilitate gastrointestinal
tolerance. However, caution must be exercised when considering
early enteral feeding for preterm infants, owing to the low quality
of the published evidence. Therefore, more clinical research is
required to confirm the reliability of its effects.

CONCLUSION
This overview of SRs provides evidence that early enteral feeding
improves preterm infants’ health outcomes. The benefits of early
enteral feeding include promoting weight gain, reducing the risk
of NEC and mortality, reducing the time to achieve total enteral
feeding, decreasing hospital stay, and lowering FI. Although the
effect on the time to achieve total enteral feeding and FI is
relatively small, the reduction in FI is likely to enhance the physical
health of preterm infants. Therefore, early enteral feeding could be
considered a potential protective nutritional strategy in clinical
practice to promote the health outcomes of preterm infants.
However, because the certainty of most of the evidence is not
high, future clinical observation and research are still needed to
focus on the effect of early enteral feeding on short and long-term
health outcomes in preterm infants to provide an optimal clinical
feeding strategy.
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