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ABSTRACT

Aim: Transition from tube to full oral feeding (FOF) represents an important milestone for very preterm infants, and can be affected by various
factors. This study aimed to evaluate transition time to FOF in very preterm infants and to identify the factors affecting this ability.

Materials and Methods: In this 4-year study, infants’ characteristics, feeding steps, and comorbidities were retrospectively evaluated. Infants
were categorized into two groups based on FOF timing and comparisons were made. Logistic regression analysis was used to examine any
affecting factors.

Results: Transition from tube to FOF occurred on a median of 20 days. There were 48 and 52 neonates in the <20 days and >20 days groups,
respectively. Gender, delivery type, and antenatal history were similar between the groups. The majority were supported with formula. More
infants were at >30 weeks of gestational age, and had a birth weight >1.47 kg in the <20 days group. A lesser proportion of these required
invasive interventions, and had comorbidities. In this study, the requirement of non-invasive ventilation <3 days, receiving kangaroo mother
care, the promotion of non-nutritive sucking within the first week, and the achievement of full enteral feeding in <14 days were associated with
a positive effect on the transition to FOF in <20 days. However, a gestational age of <30 weeks and diagnosis of bronchopulmonary dysplasia
had a negative effect.

Conclusion: This was one of the few studies to investigate the timing of transition to FOF in very preterm infants as well as its affecting factors.
Further studies are required to provide guidance on interventions to shorten FOF time and to provide kangaroo mother care, non-nutritive
sucking and breastfeeding in the very preterm population.
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Introduction (FOF), which is a major discharge criterion indicating the

Survival in very preterm (VPT) infants born at <32 maturity and health of the preterm, represents an essential

gestational weeks has improved significantly owing to milestone in the feeding process for these infants (2,3).

advances in perinatal interventions and neonatal intensive Swallowing is already present in the fetus by week 16
care practices which could have led to airway and feeding of gestation and is expected to be functional at around
morbidities (1). Transition from tube to full oral feeding 34-36 gestational weeks. VPT infants usually experience
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difficulties in coordinating sucking, breathing, and
swallowing, and thus are tube-fed for some duration (4,5).
However, the developmental stages of oral feeding skills
have not been very well characterized in prematurely born
infants (6,7). Furthermore, the feeding process may be
influenced by a number of factors including the infants’
own characteristics, receiving kangaroo mother care (KMC),
and the promotion of non-nutritive sucking (NNS), as
well as by the presence of neonatal comorbidities such
as hemodynamically significant patent ductus arteriosus
(hsPDA), necrotizing enterocolitis (NEC), infections, and
bronchopulmonary dysplasia (BPD) (6,8). It is known that
nutrition is a crucial component of care in VPT infants.
Feeding difficulties leading to inadequate nutrition during
this critical period have been associated with the duration
of hospital stay as well as growth retardation, and adverse
neurodevelopmental outcomes in the later stages of life (9).

In this retrospective study, we aimed to evaluate the
time to FOF and identify the factors affecting transition to
FOF in preterm infants born at <32 weeks of gestation and
followed up in the neonatal intensive care unit (NICU) of
our hospital.

Materials and Methods

Study Design

In this study involving infants born at <32 weeks of
gestation between January 2016 and December 2019
at Kocaeli Derince Training and Research Hospital, the
following data retrieved from the medical records were
retrospectively evaluated: Perinatal, demographic and
clinical characteristics including maternal age, maternal
disease, antenatal steroid use, delivery mode, APCAR score,
clinical risk index-II score (CRIP-II score predicting neonatal
mortality at admission), sex, gestational age (GA), birth
weight (BW), percentile for GA on the Fenton curve (10),
surfactant treatment, duration of intubation/non-invasive
ventilation (NIV)/oxygen support, caffeine use, duration of
hospitalization; feeding steps; and comorbidities. Infants
with malformations of the head, neck, and gastrointestinal
(GI) tract; genetic abnormalities; and BW of <10 percentile
for gestation on the Fenton curve were excluded. The study
protocol was approved by the University of Health Sciences
Turkey, Kocaeli Derince Training and Research Hospital,
Clinical Research ethics committee (no: 2020/72).

The feeding steps defined in study were as follows: In
addition to parenteral nutrition (PN), colostrum was started
on the first day of life directly by mouth or through orogastric
tube. After minimal enteral feeding (EF) for 3-5 days, EF was

increased in accordance with GA/BW by increments of
either 20 mL/kg/day or 30 mL/kg/day at 2-3 hour intervals.
Feedings consisted of either fortified mother's milk or
preterm formula. Fortification was initiated at an EF dosage
of 50 mL/kg/day. When cardiorespiratory stability was
attained, even if it was with NIV support, KMC and NNS
(via mostly an expressed breast or via a suitable pacifier)
were initiated. While PN was gradually reduced, progression
to full EF (FEF) was carried out based on Gl tolerance. At
this stage, infants were transitioned to oral feeding, when
they exhibited oral-motor cues and coordinated sucking,
breathing, and swallowing. The tube was removed when the
infant could receive more than 80-85% of FEF via breast or
bottle. Target weight gain was set at a rate of 15-20 g/kg/
day (8,11,12). Once FOF was achieved, ad libitum feeding was
started before discharge. Time to FEF and transition to FOF
were recorded for each infant. FEF was defined as an enteral
volume of at least 150 cc/kg/day containing 120 calories/kg/
day by gavage feeding alone (8,11).

Feeding intolerance was defined as the presence of one
or more of the following: a) vomiting more than 3 times in
any 24-hour period; b) any episode of bile-stained vomiting;
c) abdominal wall erythema/tenderness and/or decreased
bowel sounds; d) gross/occult blood in stools; e) milky
gastric residue >50% of the previous feed volume (residue
was checked only in cases of clinical suspicion). These
criteria for feeding intolerance also comprised indications
for temporary cessation of feeds (8,13,14).

Co-morbid factors identified in the study population
included hsPDA, NEC, late-onset sepsis, and BPD. hsPDA
was defined as a ductus arteriosus diameter of =1.5 mm
and/or a left atrium/aortic root ratio 21.5, as assessed by
Doppler echocardiography within the first 48-72 hours of
life (15). NEC was suspected in infants with abdominal/
systemic symptoms and signs, and they were categorized
using modified Bell's classification (14). Sepsis with and
without positive blood cultures after 72 hours of life was
defined as late-onset culture proven and clinical sepsis,
respectively (16). BPD was defined as the requirement for
more than 28 days of supplemental oxygen between birth
and 36 weeks of corrected GA (17).

Statistical Analysis

Statistical analyses were performed using IBM-SPSS
for Windows version 20.0 (IBM Corp., Armonk, NY, USA).
Kolmogorov-Smirnov test was used to test the normality of
the data distributions. Continuous variables were expressed
as mean (*standard deviation) and median (25t-75%
percentiles). Categorical variables were expressed as counts
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(percentages) or percentages. Intergroup comparisons of
normally and non-normally distributed continuous variables
were performed using Student’s t-test and Mann-Whitney
U test, respectively. Yates' chi-square and Monte Carlo
chi-square tests were used for intergroup comparisons of
categorical variables. A two-sided p-value of <0.05 was
considered statistically significant.

To investigate the variables that had an effect on feeding
in VPT infants, median time of FOF was chosen as the cutoff
point to divide the participants into comparable groups, in
line with the published literature (18,19). For other factors,
mean/median values were used to compose the subgroups.
Subsequently, binary logistic regression analysis was used
to determine those variables with a significant effect on
feeding status.

Results

Baseline Characteristics of the VPT Infants

A total of 100 infants (53 males) born at <32 weeks of
gestation who were admitted to the NICU and met the
inclusion criteria were included in this 4-year study. The GA
and BW of the infants were 30 (28.4-31) weeks and 1.47+0.34
kg, respectively. Transition from FEF to FOF occurred on day
20 (10-35), at 32.6 (32.4-33.5) postnatal weeks. The infants
were discharged at 34.5 (32.5-37.2) weeks of age, with a
weight of 2.01+0.20 kg, and all of them were on ad libitum
feeding. The baseline characteristics of the study population
are presented in Table I. The majority were supported with
formula during hospitalization. The percentage of those
exclusively fed with mother’s milk (via breast or bottle) was
16% at discharge.

Table I. The baseline data of the study, %/mean + SD/median (25%-75)

Female/male, % 47/53

Vaginal delivery/cesarean, % 31/69

Birth weight (kg), mean + SD 1.47+0.34 (minimum 0.65 - maximum 1.85)

Gestational age, median (25%-75%) 30 (28.4-31) (minimum 25 - maximum 31.4)

Maternal age (yrs), median (25t"-75%) 28 (22-34)

Ratio of maternal PPROM*, % 61

Ratio of antenatal steroid, % 42 (42)

APGAR score at 5 min, median (25t-75) 8 (7-9)

CRIP*score, median (25%-75) 6 (2-8)

Ratio of surfactant administration, % 69 (69)

Duration of intubation (days), median (25t-75t%) 0 (0-2)

Duration of NIV support (days), median (25"-75%) 3(1-8)

Ratio of caffeine receivement, % 83(83)

Day of first KMC and NNS, median (25%-75") 7.5 (4-20)

Duration of using PNf (days), median (25t-75t%) 10 (5-14)

Day of achieve to FEF® (days), median (25%-75%) 14 (10-18)

Day of transition to FOF¢ (days), median (25%-75) 20 (10-35)

Number of epizodes of feeding cessation, median (25"-75%) 3(0-5)

Ratio of hsPDAS, % 16

Ratio of NEC¥ + clinical/proven sepsis, % 10

Ratio of late-onset neonatal sepsis (clinical/proven), % 28/22

Ratio of BPD* diagnosing (mild/moderate), % 19/9

Ratio of abnormal cranial USG findings, % 15

Duration of hospitalization (days),median (25"-75%) 30 (16.3-47.8)

Weight at discharge (Kg), mean + SD 2.01+0.20

Postnatal weeks at discharge, median (25%-75%) 34.5(32.5-37.2)

*: Preterm premature rupture of membrane, ¢: Non-invasive ventilation, eo: Kangaroo mother care and non-nutritive sucking, &: Clinical Risk index Il score, £: Parenteral
nutrition, B: Full enteral feeding, €: Full oral feeding, §: Hemodynamically significant patent ductus arteriosus, K: Necrotizing enterocolitis, F: Bronchopulmonary
dysplasia, SD: Standard deviation, APCAR: Appearance, pulse, grimace, activity, and respiration, PPROM: Preterm premature rupture of membrane, CRIP: Clinical risk
index, NIV: Non-invasive ventilation, KMC: Kangaroo mother care, NNS: Non-nutritive sucking, PN: Parenteral nutrition, FEF: Full enteral feeding, FOF: Full oral feeding,
hsPDA: Hemodynamically significant patent ductus arteriosus, NEC: Necrotizing enterocolitis, BPD: Bronchopulmonary dysplasia, USG: Ultrasonography
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Comparison of Neonates with FOF <20 and >20 Days

There were 48 and 52 neonates with a GA of 31 (30.4-
31.2) weeks and 28 (27-29.3) weeks, respectively, in the two
study groups defined on the basis of a median time to FOF
of <20 days and >20 days, respectively.

In the comparison of both groups, more infants in
the FOF <20 days group were >30 weeks of GA, had BW
>1.47 kg, and had a CRIP score <6. A smaller proportion
of those in this FOF <20 days group received surfactant,
were supported with NIV >3 days, needed caffeine/PN;

and a higher proportion received KMC and were provided
with NNS within 7.5 days of life. Additionally, time to FOF
of <20 days was associated with no or reduced hsPDA +
NEC+/-sepsis (all cases with NEC had stage 1-2 disease),
a lesser occurrence of mild/moderate BPD, having no or
<3 episodes of feeding cessation, an absence of abnormal
cranial ultrasound findings at admission, and higher rates
of FEF <14 days and discharge within 30 days. The groups
were similar in terms of gender, delivery type, antenatal and
maternal history, and APGAR score distribution (p>0.05).
Table Il shows the comparison of these two groups.

Table Il. The comparison of <20 days and >20 days FOF groups, n (%)

<20 days FOF group, (n=48) >20 days FOF group, (n=52) | p-value*
Gender
Female 26 (56.2) 21(40.4) 0.238
Male 22 (45.8) 31(59.6)
Style of delivery
Vaginal 14 (24.2) 17 (32.7) 0.869
Cesarean 34 (70.8) 35(67.3)
Birth weight (kg)
<147 kg 10 (20.8) 39 (75) <0.001
>147 kg 38(79.2) 13 (25)
Gestational age
<30 weeks 12 (25) 44 (84.6) <0.001
>30 weeks 36 (75) 8 (15.4)
Maternal age
<28 years 24 (50) 24 (46.2) 0.854
>28 years 24 (50) 28 (53.8)
Maternal disease
PPROM* 26 (54.2) 35(67.3) 0.254
Preeclampsia, others 22 (45.8) 17 (32.7)
APGAR score at 5 minute
<8 9(18.8) 11(21.2) 0.960
>8 39 (81.2) 41(78.8)
CRIB* score
<6 38(79.2) 14 (26.9) <0.001
>6 10 (20.8) 38 (73.1)
Antenatal steroid
None/incomplete 29 (60.4) 29 (55.8) 0.789
Completed 19 (39.6) 23 (44.2)
Surfactant administration
Not administered 24 (50) 7 (13.5) <0.001
Via INSURE® method 10 (20.8) 15 (28.8) ’
Remaining intubated 14 (29.2) 30 (57.7)
Duration of NIV¢ support
<3 days 43 (89.6) 16 (30.8)
>3 days 5(10.4) 69.2) <0.001
Caffeine
Not received 17 (35.4) 0(0) <0.001
Received 31(67.6) 52 (100)
Receiving KMC&NNS~
<7.5 days 39 (81.2) 10 (19.2) <0.001
>7.5 days 9 (18.8) 42 (80.8)
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Table Il. continued

Duration of PN*£

<10 days 39 (81.2) 7 (13.5) <0.001

>10 days 9 (18.8) 45 (86.5)

Achieving FEFP

<14 days 43 (89.6) 7 (13.5) <0.001

>14 days 5(10.4) 45 (86.5)

Number of episodes of feeding cessation

None - <3 41(85.4) 13 (25) <0.001

>3 7 (14.6) 39 (75)

Comorbidities

None 24 (50) 0(0) <0.001
hsPDAS+NECK+sepsis 5(10.4) 21(40.4)

Sepsis (clinical/proven) 19 (39.6) 31(59.6)

BPD?

Mild/Moderate 4(8.3) 24 (46.2) <0.001

None 44 (91.7) 28 (53.8)

Cranial ultrasound findings at admission

Normal 48 (100) 37 (71.2) <0.001

Abnornal® 0(0) 15 (28.8)

Duration of hospitalization

<30 days 37 (77.) 6 (11.5) <0.001

>30 days 11(22.9) 46 (88.5)

¥ Chi-square test

*: Preterm premature rupture of membrane, &: Clinical risk index Il score, ¢: INtubate-SURfactant administration and extubate, ¢: Non-invasive ventilation, oo:
Kangaroo mother care and non-nutritive sucking, £: Parenteral nutrition, f: Full enteral feeding, §: Hemodynamically significant patent ductus arteriosus, K: Necrotizing
enterocolitis, F: Bronchopulmonary dysplasia, °Grade 1 or 2 intraventricular hemorrhage, and grade 1 periventricular leukomalacia (according to Papile)

FOF: Full oral feeding, PPROM: Preterm premature rupture of membrane, APGAR: Appearance, pulse, grimace, activity, and respiration, CRIB: Clinical risk index for babies,
NIV: Non-invasive ventilation, KMC: Kangaroo mother care, NNS: Non-nutritive sucking, PN: Parenteral nutrition, FEF: Full enteral feeding, hsPDA: Hemodynamically
significant patent ductus arteriosus, NEC: Necrotizing enterocolitis, BPD: Bronchopulmonary dysplasia

In the groups of FOF <20 days and FOF >20 days, the
proportions of those fed exclusively mother’'s milk and
exclusively formula were 12% and 4% in the former and
2% and 5% in the latter. The rest were fed both, but mostly
formula fed rather than mother’s milk. The main mode of
feeding was via bottle in both groups (75% and 90% in FOF
<20 days group and FOF >20 days group, respectively).

Logistic Regression Analysis for Factors that Affect
the Transition to FOF at <20 Days

Based on the results of binary regression analysis, the
factors associated with an increased likelihood of transition
to FOF in <20 days included GA of >30 weeks, requirement
of NIV support <3 days, receiving KMC and the promotion of
NNS within the first 7.5 postnatal days, achievement of FEF
in <14 days, and an absence of BPD (Table IlI). Other factors
were not found to have a significant effect on the transition
to FOF (p>0.05).

Discussion

Although the prevalence and long-term outcomes of
feeding difficulties in premature infants are well-known, the
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time to attain oral feeding skills as well as the factors that
influence this process have not been very well characterized
(6,7,9). This study revealed that VPT infants with >30 weeks
of GA, BW of >1.47 kg, reduced need for interventions,
and a lower number of co-morbid conditions were more
likely to have time to FOF of <20 days. The requirement
for NIV support <3 days, receiving KMC and the promotion
of NNS within the first week, and the ability to achieve
FEF in <14 days had positive effects on the transition to
FOF. Conversely, GA of <30 weeks and a diagnosis of BPD
prolonged this transition process.

GA, neurodevelopmental maturity level, the quality
of care in the NICU, and the facilitation of cue-based
oral feeding are among the reported determinants of oral
feeding ability in preterm infants (20). When compared to
term infants, oral feeding in preterm infants is complicated
by innate differences in muscle tone and independent or
interdependent suck, swallow and breathe coordination
(2,3,5,21). Prematurity can further impair brain development
and contribute to poor feeding skills by leading to decreased
myelination and white matter disturbances as well as
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Table lIl. The results of binary logistic regression analysis of factors affecting transition to FOF in <20 days

B SE Wald p-value OR (%95 Cl)
Birth weight of >1.47 kg 0.445 0.945 0.228 0.633 1.56 (0.25-16.69)
Gestation age of >30 weeks -2,364 0.745 2,988 0.012 4.34 (0.64-6.66)
Caffein and surfactant treatment 18,880 - 0.000 0.998 -
Requirement to NIV support <3 days 2,844 1,123 3,413 0.0M 5.87 (1.90-8.51)
Receiving KMC and NNS= within first 7.5 days 2,404 0.867 3,686 0.006 711 (2.02-9.57)
Achievement of FEFF <14 days 3,138 1,042 3,075 0.003 8.10 (4.99-10.49)
Presence of hsPDAS+NECK+/-sepsis 18,988 - 0.000 0.998 -
Diagnosis of BPD* -3,847 1,807 4,531 0.033 11.61 (6.66-15.36)
No or <3 episodes of feeding cessation and duration of 151 0.871 2,006 0.083 4.53 (0.82-24.99)
PN <10 days

& < .

i score s ard e o bremal il gy | w00 oz |

&: Clinical risk index Il score, ¢: Non-invasive ventilation, oo: Kangaroo mother care and non-nutritive sucking, £: Parenteral nutrition, B: Full enteral feeding, §:
Hemodynamically significant patent ductus arteriosus, K: Necrotizing enterocolitis, F: Bronchopulmonary dysplasia

°Grade 1 or 2 intraventricular hemorrhage, and grade 1 periventricular leukomalacia (according to Papile)

FOF: Full oral feeding, OR: Odds ratio, SE: It is similar to a standard deviation to a mean, NIV: Non-invasive ventilation, KMC: Kangaroo mother care, NNS: Non-nutritive
sucking, FEF: Full enteral feeding, hsPDA: Hemodynamically significant patent ductus arteriosus, NEC: Necrotizing enterocolitis, BPD: Bronchopulmonary dysplasia, PN:

Parenteral nutrition, CRIB: Clinical risk index for babies

by delaying the development of a specialized neural
circuit known as the suck central pattern generator (9,22).
Additionally, maturational delays in Gl motility and/or
different comorbidities affect feeding skills during the
postnatal period (6). Although a variety of tools to assess the
readiness for sucking in pre-terms have been proposed, the
2016 Cochrane meta-analysis suggested a lack of evidence
to estimate their effects on the time to establish FOF (7).

To best of our knowledge, only a limited number of
previous studies have investigated time to attain oral
feeding skills in VPT infants as well as the factors or
comorbidities that affect this process (6,19,23,24). In a study
by Jadcherla et al. (6) where three strata were defined based
on GA at birth (i.e., <28, 28-32 and 32-35 weeks), the impact
of prematurity and comorbidities on feeding milestones
were extensively explored for the first time. Regardless of
GA, most neonates were discharged on FOF at <37 weeks’
gestation in that study. However, in addition to having
prolonged hospitalization, compared with infants >28 weeks
of GA, those with <28 weeks of CA had significant delays in
feeding with respect to FEF and FOF. A correlation was also
found between postmenstrual age (PMA) of FEF and FOF
(6). Similarly, in this study, infants born at <30 weeks of GA
had significant delays in terms of achieving FEF and FOF,
compared to infants born at >30 weeks of GA. Furthermore,
achieving FEF within 14 days was associated with an 8.1-

fold increased likelihood of achieving FOF within 20 days.
Time to FOF in our overall study group occurred between
32.4-33.5 postnatal weeks. Patients were discharged at an
average 34.5 (32.5-37.2) weeks of age on ad libitum feeding.
In Gianni’s (23) study, PMA at time of FOF achievement
and length of hospital stay in VPT infants were 36.7+3.68
weeks and 66.3+44 days, respectively. Additionally, in a
recent study by Brun et al. (19), time to FOF in VPT infants
occurred at 36.6 (35.6-39.2) weeks PMA, and was found
to be associated with their duration of hospital stay. The
differences in FOF times of these studies may be partially
explained by fact that Gianniet al. (23) and Brun et al. (19)
also included those infants who were small for GA in their
studies.

Lower GA,
gastroesophageal reflux, and prolonged ventilation and
CPAP were reported to delay time to FOF in Jadcherla’s (6)
study (p<0.05). Also, each T-week increment in GA was
associated with a 1.25-fold increased chance of achievement

hypotension, the presence of

of oral feeding. In addition, independent of the presence
of comorbidities, apnea, BPD and sepsis were negatively
associated with FOF at discharge. According to their
findings, a ventilation duration of >10 days led to a delay of
1.2 weeks in achieving FOF (6).

In VPT infants, Hwang et al. (24) reported that low BW,
moderate-severe BPD, NEC and PDA were predictors for the

221



Erand Glinlemez.
Full Oral Feeding in Very Preterm Infants

PMA of FOF. Similarly, Gianni et al. (23) reported that low
BW, BPD, Gl surgery, and having neurosensory disease were
independently associated with higher PMA at time of FOF.
In the study by Brun et al. (19), duration of NIV and oxygen
therapy, BPD, and PDA were associated with an older age
at FOF. Moreover, in that study, BPD emerged as the single
most important predictor. Consistent with previous reports,
we also found that GA <30 weeks, the requirement for NIV
support >3 days, and a diagnosis of BPD were associated
with an increased risk of delay for FOF.

Despite some discrepancies between studies, probably
due to differences in patient characteristics, management
strategies, or analysis methods, BDP appears to be a
common risk factor identified in those above-listed studies.
Several plausible explanations have been put forward
concerning the association of respiratory support with
delayed FOF. For instance, infants receiving any type
ventilation support could be exposed to nociceptive stimuli
in the naso/oro-facial region, which could lead to altered
processing of sensory information (25). Additionally, infants
are not offered oral feeding mainly due to a fear of aspiration
during the treatment of respiratory distress in most NICUs
(19). However, BPD and delayed FOF were found to be
independently associated with delayed brain maturation
at term-equivalent age in a population of VPT infants (26).

In contrast with previous publications, provision of
KMC and NNS within the first week and their effects on
time to FOF in VPT infants have been specifically evaluated
in our study. Preparation of the Gl tract with human milk
immediately after birth decreases the time required to
achieve FEF (8,11,12). At the same time, positive stimulation
should be provided by allowing KMC and NNS as often as
possible, once the infant has become hemodynamically
stable (3,8,11,12). A meta-analysis showed that KMC in low
BW infants was associated with reduced mortality, sepsis,
hypothermia, length of hospitalization, and increased
weight, length, head-circumference, and breastfeeding (27).
In a previous study including infants born <37 weeks without
any comorbidity, BW>2 kg as well as receiving KMC within
the first 3 days was associated with 6-fold and 5-fold
increases in the likelihood of early initiation of oral feeding,
respectively (28).

NNS has been observed during intrauterine life as early
as 15 weeks, reported to be rhythmical by 20 weeks, and
continues to improve throughout gestation (29). During
KMC, a drop of milk may prompt the infant to lick the nipple
and then to suck on it over time. Since it provides nutritive
suction, NNS represents an essential component of the early
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stage of infant feeding, whether it involves the mother’s
expressed breast or a suitable pacifier. It further contributes
to physiological stability, enhances nutrient absorption
and Gl track functioning. These facilitate the process of
transition from tube to oral feeding due the acceleration of
maturation (7,30,31). In the 2016 Cochrane meta-analysis
involving infants born <37 weeks of GA, it was shown that
NNS shortened the transition from gavage to FOF by 5.51
days and reduced hospitalization by 4.59 days (7). Noori et
al. (32), in their study with infants born at 26-34 weeks of
GA, showed that NNS via the mother’s finger sped up time
to FOF and reduced hospitalization in intervention groups
in comparison to control groups; 22+14.51 vs 30.05+18.58
days, and 31.26+16.89 vs 41.82+23.07 days, respectively.
The findings of our study in infants born at <32 weeks of
GA showed that KMC and NNS provision within the first
week was associated with a 7.1-fold increased likelihood of
transition to FOF within 20 days, and similar to the previous
study by Noori et al. (32), these infants were discharged
from hospital within 30 days.

Not surprisingly, the findings of this study are in
agreement with the existing evidence indicating that
younger neonates with comorbidities require additional
time to consistently exhibit oral feeding skills. On the
other hand, it is interesting to observe that until now, few
studies have explored the effects of comorbid conditions
on the feeding process among VPT infants (6,19,23,24).
The present study appears to be the first to evaluate and
demonstrate the effects of KMC and NNS provision on time
to FOF. However, the current study has several limitations.
This was a single center study with a retrospective design,
which aimed at examining well-known factors in neonates.
There may be other variables not evaluated in this study
that possibly affect FOF. Also, it is known that the type/
mode of feeding has an impact on the feeding process.
Unfortunately, due to the fact that the majority of our study
subjects received nutritional support with formula and/or
bottles, it was not possible to determine the type/mode
of feeding which has a possible influence on the time to
achieving FOF.

Conclusion

In conclusion, this is one of the few studies to
demonstrate the timing of transition to FOF and its
determinants in VPT infants. Further multicenter studies
with further infants are required to provide guidance on
interventions aimed at shortening time to FOF as well as
to provide more insights into the roles of KMC, NNS and
breastfeeding on the VPT population.
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