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Abstract 

Background: The nutritional value and superiority of breast milk against the commercial infant formula has 
been confirmed by studies results, particularly for premature neonates.  
Aims: The aims of this study was to: a) explore the factors that are significantly associated and affect the 
breastfeeding of preterm newborns after their exit from the Neonatal Intensive Care Unit (NICU) and during 
their stay at home and b) to explore the prevalence and duration of breastfeeding (exclusive or not) in the 
population of premature neonates in Greece.  
Methodology: A cross-sectional study was conducted in 2014. A hundred mothers participated via telephone 
interviews in the study. The newborns of the above mothers were born prematurely and were hospitalized from 
2009 to 2010 in a large public hospital pediatric NICU of Athens (Greece).  
Results: Τhe majority of the women were nulliparous, they had given birth by caesarean section (70%) and 
most of them had no previous experience of breastfeeding (65%). Just before leaving the NICU and during their 
stay at home, only 17% of the newborns were fed with exclusive breastfeeding and 24% received exclusively 
breast milk in any way. Τhe main way of feeding was formula (54%). According to the multivariate logistic 
regression, breastfeeding at home after NICU discharge is strongly related to: a) mother’s support for 
maintaining lactation (p=0.026), b) past experience of breastfeeding (p=0.049) and c) increased duration of 
pregnancy (p=0.026).  
Conclusions: This research highlights factors that seem to have a significant impact on the decision of mothers 
of premature neonates to breastfeed, a crucial decision for this vulnerable category of newborns. In order to 
eliminate all obstacles that hinder the positive attitude of mothers towards breastfeeding, further exploration of 
relevant factors is necessary, in particular after the discharge of premature neonates from the NICU.  
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Introduction 

Breast milk is considered the ideal food for 
neonates and infants (Lessen, Kavanagh, 2015; 
Arslanoglu et al., 2013; Agostoni et al., 2010; 
AAP, 2012). According to the American Society 
of Pediatrics, human milk is considered «unique» 
and the most suitable for the neonates, while all 
other breast milk substitutes are significantly 
lacking in value (AAP, 2012). Its nutritional 
value and superiority against the formula and its 
determining role mainly in protecting against 
infections and other illnesses for the 
neonate/infant and mother, has emerged through 
world literature and continues until today 
(Arslanoglu et al., 2013; Agostoni et al., 2010; 
AAP, 2012; Savino et al., 2013; Lessen,  
Kavanagh, 2015; Gura, 2014; Zhang et al., 
2013). Considerable discussion has developed 
surrounding the undeniable positive effects of 
breast milk for premature babies. Breast milk is 
considered the best type of food for premature 
infants, since it has many protective factors for 
the underdeveloped gastro-intestinal system of 
premature neonates (hormones, antibodies, anti-
inflammatory agents and enzymes) (Sullivan et 
al., 2010; Meinzen-Derr et al., 2009). 
Furthermore, it improves gastro-intestinal system 
mobility and contributes to bowel maturation and 
development of normal flora (Xu et al, 2017). 
The development of infection in a premature 
neonate makes him vulnerable to serious 
complications. Furthermore, the development of 
infections in Neonatal Intensive Care Units 
(NICU) is a painful daily reality that is 
responsible for the deaths of millions of 
premature newborns (Liu et al., 2012; Camacho-
Gonzalez, Spearman, Stoll, 2013). Feeding with 
breast milk seems to create a natural "barrier" 
against neonatal infections and promotes 
neonatal survival. Specifically, in neonates 
receiving breast milk, lower rates of neonatal 
sepsis and necrotizing enterocolitis are recorded 
(Sullivan et al., 2010; Meinzen-Derr et al., 2009; 
Cortez et al., 2017). In addition, the incidence of 
acute otitis media, allergies, and respiratory 
infections, gastrointestinal and urinary infections 
is much lower (Underwood, 2013; Schanler, 
2007). As a consequence, infants' hospitalization 
in the NICU is shorter (Maia et al., 2011). Recent 
studies have shown that breast milk mitigates a 
number of metabolic diseases, protecting 
particularly from obesity and type II diabetes 
(Savino et al., 2013; Oddy, 2012). At the same 

time, compared to feeding with breast milk 
substitutes, breast milk feeding promotes 
improved nervous system development (Rozé et 
al., 2012) and function and final outcome of the 
preterm neonates. In particular, very low birth 
weight neonates fed with breast milk have, in 
general, better neurocognitive abilities in 
adulthood (Sammallahti et al., 2017). A decrease 
of mortality and long-term neurodevelopment 
disability has been recorded in preterm infants 
receiving breast milk (Shah et al., 2008). In 
addition, fewer readmissions in NICU have been 
recorded in these neonates, after leaving the 
NICU and during the first year of their life (Vohr 
et al., 2007). Although the advantages of breast 
milk and breastfeeding are unquestionable for 
premature babies according to the international 
literature, the hospitalization of a newborn in the 
NICU and the separation from its mother are 
significantly associated with reduced rates of 
breastfeeding initiation, lower frequency of 
breastfeeding (Pineda, 2011a; Demirci, Sereika, 
Bogen, 2013; Dodrill et al., 2008) and a shorter 
duration of breastfeeding after leaving the NICU 
compared with full-term neonates (Flacking, 
Wallin, Ewald, 2007; Perrella et al., 2012; Smith 
et al., 2015). The main obstacle for starting and 
maintaining breastfeeding of the premature 
neonate is the immaturity of its systems 
(respiratory, nervous and digestive). 
Furthermore, the premature neonate often 
presents disorders of cerebral development, 
abnormalities of muscle tone, impaired release of 
reflexes and reduced ability for thermoregulation 
(Sahni, Polin, 2013). At the same time, while 
premature neonates have high demands in energy 
and nutrients (Underwood, 2013), they present 
significant feeding difficulties by mouth due to 
lack of suck-swallow-breathe coordination, 
reduced intestinal motility, and decreased 
intestinal maturation and digestion capacity (Lau, 
2006). All these difficulties (combined with the 
separation of the newborn from the mother and 
the decreased interaction and contact with her 
and with the breast) create many obstacles to 
breastfeeding of the preterm neonate, especially 
for the neonate born before 32 weeks of 
gestation. According to the literature, apart from 
the above obstacles, there are other factors that 
have been linked to breastfeeding of premature 
neonates and which seem to complicate further 
the initiation and maintenance of breastfeeding 
after leaving the NICU. These include practices 
in the NICU, birth weight of the neonate, 
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mothers' briefing, smoking, the contact and 
interaction with the mother, etc. (Ikonen, 
Paavilainen, Kaunonen, 2015;  Pineda, 2011b; 
Zachariassen et al., 2010; Alves et al., 2013). 
These factors are largely responsible for 
premature neonates not taking breast milk and/or 
early termination of the exclusive breastfeeding. 
Considering the major benefits of breastfeeding 
for this vulnerable group, the identification of the 
above-mentioned factors in every society and 
culture, is a key issue for public health. The 
purposes of this study were: a) to identify and 
explore factors significantly associated and 
affecting the breastfeeding of preterm newborns 
after their discharge from the NICU and during 
their stay at home and b) to explore the 
prevalence and duration of breastfeeding 
(exclusive and not exclusive) of premature 
neonates. Considering the major benefits of 
breastfeeding for premature neonates and the 
sparse published data correlated to the above 
critical public health issues (Iliodromiti et al., 
2018; Vassilaki et al., 2014; Dritsakou et al., 
2017) in Greece, this study aims to identify and 
highlight the crucial factors which prevent 
breastfeeding of premature neonates. In the 
context of the community, the conclusions of this 
study will provide the basis for guidelines and 
interventions for the promotion of breastfeeding 
in premature neonates after their discharge from 
the NICU and during their stay at home. 

Methodology 

Population study: A cross-sectional study was 
conducted in 2014. During the period from 2009 
to 2010, all mothers (n = 140) whose newborns 
had been hospitalized in a public Pediatric 
Hospital NICU of Athens were invited to take 
part in the study. Eventually, 100 women 
accepted to participate. That hospital is one of 
the largest purely pediatric hospitals in Greece 
and its NICU hospitalizes premature or abnormal 
neonates, which were born in obstetric 
departments of the same county or other counties 
of the country. Thus, it is possible that the 
parents of hospitalized neonates reside 
permanently in a large distance from the above-
mentioned hospital. Neonatal death was 
considered the sole criterion for exclusion from 
the study. 

Measures: Data were collected by telephone 
interviews. A structured questionnaire related to 
breastfeeding and breast milk feeding was 
distributed to the mothers during their stay at the 

hospital and after their discharge. The 
questionnaire was based on the literature and it 
was conducted for the purposes of the present 
study. The pilot implementation of the 
questionnaire included 10 women who had given 
birth prematurely, a few months before 2009, and 
whose children were hospitalized in the same 
NICU of the same hospital. It was concluded that 
it was an intuitive questionnaire focused on the 
purposes of the study. It should be emphasized 
that, in all phases of the study, the ethics rules 
were followed. Initially, in order to have access 
to the files of the hospital’s NICU, the related 
protocol was accepted from the Committee on 
Bioethics and Ethics of the hospital and the 
necessary approval to conduct the research was 
received in writing. At the same time, the Senior 
female Nurse and the Director of the NICU were 
informed. In the second phase, telephone 
interviews of the mothers were carried out, 
lasting approximately 45 minutes each. Initially, 
every mother has been briefed in detail on how 
the survey was conducted, the purposes of the 
study and compliance with the principles of 
anonymity and confidentiality of information. 
The interviews were started after the above 
mentioned «informed consent». In case that the 
mother wanted to participate but the time was not 
appropriate, another telephone interview was 
scheduled at the participant’s convenience. This 
arrangement proved important in the final 
participation in the study. Independent variables 
defined as follows: a) sociodemographic 
characteristics of the mother as age, marital 
status, educational level, the country of origin, 
the annual family income, b) perinatal 
characteristics as the number of fetuses (one, ≥2), 
duration of pregnancy, medical problems during 
pregnancy (DB), smoking habit DB, place of 
birth (urban or rural area), mode of delivery 
(normal labor/cesarean section), previous 
breastfeeding experience, the intention for 
breastfeeding during pregnancy, support for 
breastfeeding after leaving the NICU, the return 
to work after childbirth, and c) neonatal 
characteristics including gender, birth weight, 
length of stay in the NICU, the need for 
mechanical ventilation (none, full, partial). 
Breastfeeding was studied as a dependent 
variable after home discharge (as described by 
the mothers/exclusive or non exclusive 
breastfeeding and/or feeding with expressed milk 
[exclusive or non exclusive]). 
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Statistical analysis: Data analysis was 
performed with the Statistical Package for Social 
Sciences (SPSS) 19.0. Categorical variables are 
presented as absolute numbers (n) and 
percentages, and quantitative variables are 
presented as mean and standard deviation of the 
mean. For quantitative variables, the 
Kolmogorov–Smirnov test verified the normality 
of the distribution. Student’s t-test was used to 
investigate the relation between a quantitative 
variable and a dichotomous one. Chi-sqaure test 
and Fisher’s exact test were used to estimate the 
relation between two categorical variables. In 
case that two independent variables were found 
as statistically significant at the level of 0,2 
(p<0,2), multivariate logistic regression was used 
as backward stepwise linear regression 
(presenting odds ratios, 95% confidence 
intervals and p values). P values under 0.05 were 
considered as statistically significant. 

Results 

Table 1 shows the socio-demographic 
characteristics of the mothers included in the 
study and perinatal and neonatal data. The mean 
age of the mothers was 33.2 years. Most of them 
were of Greek origin (83%) and married (96%), 
with a higher education level (54%) and a good 
annual income (for the Greek data). Thirty-two 
percent of the mothers gave birth in a region 
outside the Prefecture of Attica (in an obstetric 
department of a hospital not including the NICU 
of the hospitalized infant). Τhe majority of the 
women had given birth by caesarean section 
(70%), most mothers had no previous experience 
of breastfeeding (65%), and a significant 
proportion of these had to return to work 40 days 
after birth (36%). Most of the hospitalized 
newborns were the first-born children (54%), 
boys (61%), with an average birth weight of 
1950g, a mean duration of gestation of 33.1 
weeks and a mean length of stay in the NICU of 
34.2 days. 

According to the Table 2, over one half of the 
hospitalized newborns (56%) were fed with 
formula and only 17% were fed with exclusive 
breastfeeding or exclusive breast milk (e.g. 
bottle, etc.) after discharge from the NICU. Τhe 
first days at home, the newborns’ feeding was 
only formula (54%). Exclusive breastfeeding or 
feeding only with breast-milk was noted in only 
24% of the newborns during that period. The 

mean duration of breastfeeding or feeding with 
breast-milk was 5.9 months. 

According to the univariate analysis, 
breastfeeding at home (Table 3) seems to be 
related with maternal and neonatal factors. 
Maternal factors included intention (during 
pregnancy) to exclusive breastfeed (p=0.003), 
past experience of breastfeeding (p=0.003) and 
mother’s health professional support after 
leaving the NICU (p=0.02). Neonatal factors 
included infant’s birth weight (p=0.01) and the 
duration of hospitalization in NICU (p=0.001). 
According to the multivariate logistic regression 
(Table 4), breastfeeding at home was strongly 
related to: a) mother’s support for maintaining 
lactation after NICU discharge (p=0,026), b) past 
experience of breastfeeding (p=0,049) and c) 
increased duration of pregnancy (p=0,026). 

Discussion 

As far as we know, this is the first retrospective 
study investigating the frequency and duration of 
breastfeeding, exclusively, in a population of 
preterm neonates during the interval from NICU 
hospitalization till the first weeks at home. The 
mean duration of gestation and NICU 
hospitalization were 33.1 weeks and 34.2 days 
respectively, while the mean infants’ birth weight 
was 1950 g.  

According to our data, exclusive breastfeeding or 
feeding with exclusive breast milk was achieved 
only in 12%, 17%, and 24% of preterm neonates 
during their stay in NICU, at their discharge from 
the NICU, and during the first days after return at 
home, respectively. Furthermore, breastfeeding 
rates (exclusive or partial) were low during 
NICU hospitalization (44%), at discharge from 
the NICU (48%), and during the first days at 
home (46%), with mean duration of 
breastfeeding the 5.9 months.  

Our data show that the percentages of 
breastfeeding in premature neonates are quite 
low in Greece. Similarly, low incidence of 
breastfeeding is recorded in countries of South 
Europe, as Portugal (Rodrigues et al., 2017). On 
the contrary, in countries of North Europe, as 
Denmark (Zachariassen et al., 2010; Maastrup et 
al., 2014), the incidence of breastfeeding 
(exlusive or partial) is high in premature 
neonates.  
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Table 1. Mothers’ and Infants’ Characteristics 

Mothers’ sociodemographic characteristics  Ν (%) 

Age 33.2 (5.1)α 
Marital status  
Married  96 (96.0) 
Single 4 (4.0) 
Educational level  
12 years and less    46 (46.0) 
More than 12 years  54 (54.0) 
Country of origin   
Greece 83 (83.0) 
Except Greece 17 (17.0) 
Annual family income (euro) 24.406 (13.452)α 

Perinatal characteristics   

Smoking during pregnancy   
Yes  14 (14.0) 
No  86 (86.0) 
Daily number of cigarette 8 (5.5)α 
Place of birth  
Urban area 68 (68.0) 
Semi-urban or rural area 32 (32.0) 
Type of childbirth   
Normal  30 (30.0) 
Caesarian section  70 (70.0) 
Breastfeeding experience   
Yes  35 (35.0) 
No 65 (65.0) 
Return to work, after birth  
Non-return due to unemployment 60 (60.0) 
Return within the first 40 days of childbirth 4 (4.0) 
Return after the first 40 days of childbirth 36 (36.0) 

Infants’ characteristics   

Sex   
Male  61 (61.0) 
Female  39 (39.0) 

Child’s series    
First  54 (54.0) 
Second  31 (31.0) 
Third  15 (15.0) 
Birth weight (g) 1950 (657.4)α 
Duration of destination (weeks) 33.1 (2.9)α 
Duration of staying in NICU (days) 34.2 (30.8)α 

α Average (St. Deviation) 
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Table 2. Feeding’s patterns of preterm newborns during and after discharge from NICU 

Characteristic   Ν (%) 

Feeding in NICU   

Exclusive Breastfeeding or exclusive breast milk    12 (12.0) 

Breast milk and formula  32 (32.0) 

Exclusive formula  56 (56.0) 

Feeding at discharge from NICU    

Exclusive Breastfeeding or exclusive breast milk   17 (17.0) 

Breast milk and formula 31 (31.0) 

Exclusive formula 52 (52.0) 

Feeding at home   

Exclusive Breastfeeding or exclusive breast milk   24 (24.0) 

Breast milk and formula 22 (22.0) 

Exclusive formula 54 (54.0) 

Breastfeeding duration or duration of giving breast milk (months) 5.9 (6.7)α 

α Average (St. Deviation) 

 

Table 3. Factors related with preterm newborns’ breastfeeding at home   

Mother’s characteristics  
Breastfeeding at home  

p 
No  Yes    

Marital status    0.99 α 
Married  74 (77.1) 22 (22.9)  

Single 3 (75.0) 1 (25.0)  
Educational level    0.93β 
Primary school graduate  13 (81.3) 3 (18.7)  

High school graduate  22 (73.3) 8 (26.7)  
University graduate  42 (77.8) 12 (22.2)  
Country of origin    0.99α 

Greece 64 (77.1) 19 (22.9)  
Except Greece 13 (76.5) 4 (23.5)  
Place of birth    0.5α 

Urban  51 (75.0) 17 (25.0)  
Semi-urban or rural  26 (81.3) 6 (18.8)  
Age (years)  32.1 (5.3) 33.5 (5.0) 0.3γ 
Annual family income (euro) 25.043 (13.854) 24.205 

(13.415) 
0.8γ 

Duration of gestation (weeks) 32.9 (2.9) 34.1 (2.4) 0.07γ 

Pregnancy    0.3β 

Single  52 (74.3) 18 (25.7)  
Twins  21 (80.8) 5 (19.2)  
Multiples   4 (100.0) 0 (0.0)  
Smoking in pregnancy   0.2α 
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No  64 (74.4) 22 (25.6)  

Yes  13 (92.9) 1 (7.1)  
Health problems in pregnancy   0.7α 

No  60 (77.9) 17 (22.1)  
Yes 17 (73.9) 6 (26.1)  
Intention for   0.003α 
Exclusive breastfeeding   37 (64.9) 20 (35.1)  

Breastfeeding and formula  10 (76.9) 3 (23.1)  
Exclusive formula  10 (100.0) 0 (0.0)  
I hadn’t decide  20 (100.0) 0 (0.0)  
Type of birth    0.3 
Normal  25 (83.3) 5 (16.7)  
Caesarian section  52 (74.3) 18 (25.7)  
Breastfeeding experience    0.003α 
No  56 (86.2) 9 (13.8)  

Yes 21 (60.0) 14 (40.0)  
Healthcare professional’s support 
after discharge  

  0.02α 

No           66 (82.5) 14 (17.5)  

Yes   11 (55.0) 9 (45.0)  
Return to work after birth    0.4α 

Non-return due to unemployment 49 (81.7) 11 (18.3)  

Return within first 40 days from birth  3 (75.0) 1 (25.0)  
Return after 40 days from birth  25 (69.4) 11 (30.6)  

Infant’s characteristics     

Sex   0.6α 
Male  48 (78.7) 13 (21.3)  
Female  29 (74.4) 10 (25.6)  
Birth weight  (g) 1860 (634) 2251 (656) 0.01γ 
Duration of staying in NICU (days) 38.3 (32.7) 20.3 (18.0) 0.001γ 
Infant’s respiratory support    0.9β 

None  36 (78.3) 10 (21.7)  
Partial   9 (69.2) 4 (30.8)  
Full  32 (78.0) 9 (22.0)  
α, β x2 test, γ t-test 

 

Table 4. Multivariate logistic regression with breastfeeding at home as independent variable 

  

Odds ratios 

95% confidence 
intervals 

 

p 

Gestational duration  0.97 0.94 έως 0.99 0.026 

Breastfeeding experience in 
relation to non breastfeeding 
experience  

3.2 1.02 έως 10.9 0.049 

Healthcare professional’s 
support to mother after infant’s 
discharge from NICU in relation 
to absent of similar support  

4.4 1.2 έως 16.4 0.026 
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Recently, the Institute of Child Health and the 
National School of Public Health published a 
national study related to the frequency and 
determining factors of breastfeeding in Greece 
(Iliodromiti et al., 2018). In comparison with 
older data (ten years ago), hopeful messages of 
this study include the significant increase in the 
rate of breastfeeding during the first six months 
(Gaki et al., 2009). However, the levels of 
exclusive breastfeeding in all neonates, and the 
levels of breastfeeding (exclusive and not 
exclusive) in particular groups (including 
preterm neonates, low birth weight neonates, and 
those hospitalized in NICU) were extremely low.  

Specifically, according to this national study 
(Iliodromiti et al., 2018), only 53.6% of 
newborns in the NICU breastfed (exclusively and 
not exclusively), i.e. a percentage similar to that 
of the present study. Also, at the end of the first 
month after birth, only 23.5% of premature 
babies were exclusively breastfed (similarly with 
the present study). In particular, percentages of 
exclusive breastfeeding were 18.2% and 7.7% 
for newborns with low birth weight less than 
2500g and newborns with birth weight less than 
2000g respectively (Iliodromiti et al., 2018). In a 
Greek prospective mother-child cohort study in 
Crete ('Rhea' study) (Vassilaki et al., 2014), 
investigating the duration of breastfeeding in a 
sample of 1208 infants, breastfeeding was 
recorded in only 11.8% of premature neonates 
and only 14.1% of those who had been 
hospitalized in the NICU. Accordingly, from the 
recent national study and similar Greek surveys, 
as well as from the present study, a worrying 
picture is recorded about the levels of exclusive 
breastfeeding in the population of premature 
babies in Greece.  

The data that highlights this research, in relation 
to the level of breastfeeding of preterm newborns 
in Greece, are very interesting. However, at the 
same time, these data, combined with the policy 
implemented in NICUs, cause particular concern. 
Compared with other NICUs in the country 
(maintaining specific visiting hours, in which 
parents are invited to adapt), the NICU in which 
this survey was conducted is one of the few (if 
not the only public NICU) that allows parents to 
visit the newborn 24 hours a day (a family – 
NICU's friendly environment). This positive 
"particularity" of this NICU contributes to the 
reduction of the "natural" mother's distance from 
the hospitalized and premature neonate to a 

considerable extent and thus it removes a 
significant barrier to initiation and installation of 
breastfeeding (Alves et al., 2016).   

According to global literature (Alves et al., 2016; 

Cuttini et al 2019), policies allowing parents’ 
visitation 24 hours per day in a family–friendly 
environment could increase breastfeeding rates 
of premature newborns in the NICU. However, it 
is alarming that the level of breastfeeding is 
actually the same comparing the findings of this 
study (in a NICU that places no restrictions on 
visiting parents) with those of the national survey 
for breastfeeding (with NICUs’ sample from all 
over the country, having specific visiting hours 
for parents; with very few exceptions).   

It is worth to note that in this study 
approximately half of mothers (48%) had taken 
medication, immediately after childbirth or after 
the introduction of the newborn in the NICU, in 
order to inhibit lactation. Obviously, half of the 
mothers did not have the opportunity to benefit 
from the policy of «open» NICU, considering 
that weaning was started quite early. Future 
research should explore the factors governing the 
Greek mothers towards the inhibition of lactation 
immediately after the premature birth and to 
what extent this is a conscious choice of the 
mother or the result of other factors such as 
incomplete prenatal counseling and education of 
parents on breastfeeding, the long distance of 
residence from the hospital, the transportation of 
the premature infant in another hospital from 
what was born, NICU policies etc.  

According to this survey, the support that mother 
receives at home (p=0,026), the previous 
breastfeeding experience (p=0,049) and the 
duration of pregnancy (p=0,026) represent the 
three determinants which significantly have an 
affect on the mothers’ premature neonates 
decision for breastfeeding after leaving the NICU 
and returning home. Specifically, the women 
who received support for the preservation of 
lactation, after newborn’s discharge from the 
NICU, breastfed 4.4 times more frequently 
compared with other women (p=0.026). 
Similarly, women with previous breastfeeding 
experience breastfed 3.2 times more frequently 
(p=0.049). From the international literature, all 
three above factors have emerged as quite 
important for the promotion of breastfeeding in 
both premature and term neonates (Craighead, 
Elswick, 2014; Tavoulari et al., 2015; Bai, Fong, 
Tarrant, 2015;  Wang et al., 2019; Ericson, 
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Flacking, Udo, 2017). All three above factors 
have emerged from the international literature as 
quite important for the promotion of 
breastfeeding in both premature and term 
neonates. According to a recent review (Briere et 
al., 2014), some other factors, including 
kangaroo care method and the prenatal education 
of parents on breastfeeding, seem to affect the 
duration of breastfeeding of premature neonates 
after their discharge from NICU.  

In Greece, the last decade, significant strides 
have been made to promote breastfeeding on 
institutional and societal level. The reopening of 
the National Commission on Breastfeeding and 
the programme «Alkyoni: national initiative to 
promote breastfeeding» (co-financed by the 
European Social Fund and the Ministry of health) 
resulted to the acquisition of 4 infant-friendly 
hospitals in Greece. Further results include the 
creation of spaces for breastfeeding in the 
community/workplaces, a telephone support line, 
etc. Legal regulations and ministerial decisions, 
circulars and guidelines for health professionals, 
NGOs (active in the perinatal field) 
implementing supportive breastfeeding 
interventions (in the peripartum period) and 
mothers groups initiatives helped to create a very 
optimistic climate for breastfeeding. According 
to the recent national study (Iliodromiti et al., 
2018), all the above contributed to obvious 
changes of mothers desire and behavior towards 
breastfeeding. However, these encouraging 
changes must be assisted with greater efforts to 
inform and support the mothers, especially in 
critical and sensitive periods, such as the time of 
hospitalization of newborns in the NICU.  

Conclusion: This research confirms the 
existence of significant barriers against 
breastfeeding in non-term pregnancies requiring 
neonatal hospitalization in NICU due to 
prematurity. The extremely low rates of 
premature babies breastfeeding in Greece 
imposes specific measures to protect this 
vulnerable group of neonatal population. The 
factors that emerge from this survey and which 
largely determine the rate and duration of 
breastfeeding in premature neonates should be 
taken into account in order to create the 
appropriate guidelines and recommendations in 
relation to breastfeeding of premature neonates 
after their discharge from the NICU and during 
their staying at home. Every society that respects 
the women’s rights and the newborn health must 

take seriously the factors that undermine 
breastfeeding in a vulnerable population group, 
as is that of premature babies.         

References  

Agostoni C, Buonocore G, Carnielli VP, De Curtis, 
M., Darmaun, D., Decsi, T., Domellöf, M., 
Embleton, N.D., Fusch, C., Genzel-Boroviczeny, 
O., Goulet, O., Kalhan, S.C., Kolacek, S., 
Koletzko, B., Lapillonne, A., Mihatsch, W., 
Moreno, L., Neu, J., Poindexter, B., Puntis, J., 
Putet, G., Rigo, J., Riskin, A., Salle, B., Sauer, P., 
Shamir, R., Szajewska, H., Thureen, P., Turck, D., 
van Goudoever, J.B., Ziegler, E.E. (2010). Enteral 
nutrient supply for preterm infants: commentary 
from the European Society of Paediatric 
Gastroenterology, Hepatology and Nutrition 
Committee on Nutrition. Journal of Pediatric 
Gastroenterology and Nutrition, 50, 85–91. 

Alves, E., Mgano, R., Amorim, M., Nogueira, C., 
Silva, S. (2016). Factors influencing parent reports 
of facilitators and barriers to human milk supply in 
neonatal intensive care units. Journal of Human 
Lactation, 32, 695–703. 

Alves, E., Rodrigues, C., Fraga, S., Barros, H., Silva, 
S. (2013). Parents' views on factors that help or 
hinder breast milk supply in neonatal care units: 
systematic review. Archives of Disease in 
Childhood. Fetal & Neonatal Edition, 98(6), 511-
7. 

American Academy of Pediatrics (AAP). (2012). 
Breastfeeding and the use of human milk. 
Pediatrics, 129, 827–41. 

Arslanoglu, S., Corpeleijn, W., Moro, G., Braegger, 
C., Campoy, C., Colomb, V., Decsi, T., Domellöf, 
M., Fewtrell, M., Hojsak, I., Mihatsch, W., 
Mølgaard, C., Shamir, R., Turck, D., van 
Goudoever. (2013). Donor human milk for 
preterm infants: current evidence and research 
directions. Journal of Pediatric Gastroenterology 
and Nutrition, 57, 535–42. 

Bai, D.L., Fong, D.Y., Tarrant, M. (2015). Previous 
breastfeeding experience and duration of any and 
exclusive breastfeeding among multiparous 
mothers. Birth, 42(1), 70-7. 

Briere, C.E., McGrath, J., Cong, X., Cusson, R. 
(2014). An integrative review of factors that 
influence breastfeeding duration for premature 
infants after NICU hospitalization. Journal of 
Obstetrics, Gynecologic, & Neonatal Nursing, 
43(3), 272-81. 

Camacho-Gonzalez, A., Spearman, P.W., Stoll, B.J. 
(2013). Neonatal infectious diseases: evaluation of 
neonatal sepsis. Pediatric Clinics of North 
America, 60, 367–89. 

Cortez, J., Makker, K., Kraemer, D.F., Neu, J., 
Sharma, R., Hudak, M.L. (2017). Maternal milk 
feedings reduce sepsis, necrotizing enterocolitis 



International Journal of Caring Sciences               January– April  2020  Volume 13 | Issue 1| Page 161 

 

 
www.internationaljournalofcaringsciences.org 

and improve outcomes of premature infants. 
Journal of Perinatology, 38(1):71-74. 

Craighead, D.V., Elswick, R.K. Jr. (2014). The 
influence of early-term birth on NICU admission, 
length of stay, and breastfeeding initiation and 
duration. Journal of Obstetrics, Gynecologic, & 
Neonatal Nursing, 43(4), 409-21. 

Cuttini, M., Croci, I., Toome, L., Rodrigues, C., 
Wilson, E., Bonet, M., Gadzinowski, J., Di Lallo, 
D., Herich, L.C., Zeitlin, J. (2019). Breastfeeding 
outcomes in European NICUs: impact of parental 
visiting policies. Archives of Disease in 
Childhood. Fetal & Neonatal Edition,  104(2), 
151-F158. 

Demirci, J.R., Sereika, S.M., Bogen, D. (2013). 
Prevalence and predictors of early breastfeeding 
among late preterm mother-infant dyads. 
Breastfeed Medicine, 8(3), 277-85. 

Dodrill, P., Donovan, T., Cleghorn, G., McMahon, S., 
Davies, P.S. (2008). Attainment of early feeding 
milestones in preterm neonates. Journal of 
Perinatology, 28(8), 549-55. 

Dritsakou, K., Massara, P., Skourlis, N., Liosis, G., 
Skouroliakou, M. (2017). Maternal diet and 
breastfeeding duration of infants after NICU 
hospitalization in Greece: a cohort study. Journal 
of Maternal, Fetal, and Neonatal Medicine, 
30(20), 2398-2403. 

Ericson, J., Flacking, R., Udo, C. (2017). Mothers' 
experiences of a telephone based breastfeeding 
support intervention after discharge from neonatal 
intensive care units: a mixed-method study. 
International Breastfeed Journal, 19, 12, 50 

Flacking, R., Wallin, L., Ewald, U. (2007). Perinatal 
and socioeconomic determinants of breastfeeding 
duration in very preterm infants. Acta Paediatrica, 
96(8), 1126-30. 

Gaki, E., Papamichail, D., Sarafidou, G., 
Panagivtopoulos, T., Antoniadou-Koumatou, I. 
(2009).  National Study to estimate the frequency 
and determinants of Breastfeeding. Athens: 
Institute of Child Health and National School of 
Public Health, Sector of Child Health.  

Gura, T. (2014). Nature’s first functional food. 
Science, 345, 747–749. 

Ikonen, R., Paavilainen, E., Kaunonen, M. (2015). 
Preterm Infants' Mothers' Experiences With Milk 
Expression and Breastfeeding: An Integrative 
Review. Advances in Neonatal Care, 15(6), 394-
406. 

Iliodromiti, Z., Papamichail, D., Ekizoglou, Ch., 
Nteka, E., Mavrika, P., Zografaki, E., Koutentakis, 
K., Zidropoulos, S., Stavrou, D., Panagiotopoulos, 
T., Antoniadou-Koumatou, I. (2018). National 
Study to estimate the frequency and determinants 
of Breastfeeding in Greece. Athens: Institute of 
Child Health. 

Lau, C. (2006). Oral feeding in the preterm infant. 
NeoReviews, 7, 19–26. 

Lessen, R., Kavanagh, K. (2015). Position of the 
academy of nutrition and dietetics: Promoting and 
supporting breastfeeding. Journal of the Academy 
of Nutrition and Dietetics, 115, 444–449. 

Liu, L., Johnson, H.L., Cousens, S., Perin, J., Scott, 
S., Lawn, J.E., Rudan, I., Campbell, H., Cibulskis, 
R., Li, M., Mathers, C., Black, R.E. (2012). 
Global, regional, and national causes of child 
mortality: an updated systematic analysis for 2010 
with time trends since 2000. Lancet, 379:2151–61. 

Maastrup, R., Hansen, B.M., Kronborg, H., Bojesen, 
S.N., Hallum, K., Frandsen, A., Kyhnaeb, A., 
Svarer, I., Hallström, I. (2014). Factors associated 
with exclusive breastfeeding of preterm infants. 
Results from a prospective national cohort study. 
Public Library of Science One, 9, e89077. 

Maia, C., Brandão, R., Roncalli, A., Maranhão, H. 
(2011). Length of stay in a neonatal intensive care 
unit and its association with low rates of exclusive 
breastfeeding in very low birth weight infants. 
Journal of Maternal, Fetal, & Neonatal Medicine, 
24(6), 774-7. 

Meinzen-Derr, J., Poindexter, B., Wrage, L., Morrow, 
A.L., Stoll, B., Donovan, E.F. (2009). Role of 
human milk in extremely low birth weight infants’ 
risk of necrotizing enterocolitis or death. Journal 
of Perinatology, 9(1):57–62. 

Oddy, W.H. (2012). Infant feeding and obesity risk in 
the child. Breastfeed Review Journal, 20, 7–12. 

Perrella, S.L., Williams, J., Nathan, E.A., Fenwick, J., 
Hartmann, P.E., Geddes, D.T. (2012). Influences 
on breastfeeding outcomes for healthy term and 
preterm/sick infants. Breastfeed Medicine, 7, 255-
61. 

Pineda, R.G. (2011a). Predictors of breastfeeding and 
breastmilk feeding among very low birth weight 
infants. Breastfeed Medicine, 6(1), 15-9. 

Pineda, R. (2011b). Direct breast-feeding in the 
neonatal intensive care unit: is it important? 
Journal of Perinatology, 31(8), 540-5. 

Rodrigues, C., Severo, M., Zeitlin, J., Barros, H. 
(2017). The Type of Feeding at Discharge of Very 
Preterm Infants: Neonatal Intensive Care Units 
Policies and Practices Make a Difference. 
Breastfeed Medicine, 6, doi: 
10.1089/bfm.2017.0135. 

Rozé, J.C., Darmaun, D., Boquien, C.Y., Flamant, C., 
Picaud, J.C., Savagner, C., Claris, O., Lapillonne, 
A., Mitanchez, A., Branger, B., Simeoni, U., 
Kaminski, M., Ancel, P.Y. (2012). The apparent 
breastfeeding paradox in very preterm infants: 
relationship between breast feeding, early weight 
gain and neurodevelopment based on results from 
two cohorts, EPIPAGE and LIFT Paediatrics. 
British Medical Journal Open, 5, 2(2), e000834. 

Sahni, R., Polin, R.A. (2013). Physiologic 
underpinnings for clinical problems in moderately 
preterm and late preterm infants. Clinics in 
Perinatology, 40(4), 645-63. 



International Journal of Caring Sciences               January– April  2020  Volume 13 | Issue 1| Page 162 

 

 
www.internationaljournalofcaringsciences.org 

Sammallahti, S., Kajantie, E., Matinolli, H.M., 
Pyhälä, R., Lahti, J., Heinonen, K., Lahti, M., 
Pesonen, A.K., Eriksson, J.G., Hovi, P., 
Järvenpää, A.L., Andersson, S., Raikkonen, K. 
(2017). Nutrition after preterm birth and adult 
neurocognitive outcomes. Public Library of 
Science One, 28, 12(9), e0185632. 

Savino, F., Bebetti, S., Lignori, S.A., Sorrenti, M., 
Cordero, D., Montezemolo, L. (2013). Advances 
on human milk hormones and protection against 
obesity. Cellular and Molecular Biology, 59, 89–
98. 

Schanler, R.J. (2007). Mother’s own milk, donor 
human milk, and preterm formulas in the feeding 
of extremely premature infants. Journal of 
Pediatric Gastroenterology and Nutrition, 45 
(Suppl 3), 175–7. 

Shah, D.K., Doyle, L.W., Anderson, P.J., Bear, M., 
Daley, A.J., Hunt, R.W., Inder, T.E. (2008). 
Adverse neurodevelopment in preterm infants with 
postnatal sepsis or necrotizing enterocolitis is 
mediated by white matter abnormalities on 
magnetic resonance imaging at term. Journal of 
Pediatrics, 153(2), 170–175. 

Smith, H.A., O'B Hourihane, J., Kenny, L.C., Kiely, 
M., Murray, D.M., Leahy-Warren, P. (2015). 
Early life factors associated with the exclusivity 
and duration of breast feeding in an Irish birth 
cohort study. Midwifery, 31(9), 904-11. 

Sullivan, S., Schanler, R.J., Kim, J.H., Patel, A.L., 
Trawöger, R., Kiechl-Kohlendorfer, U., Chan, 
G.M., Blanco, C.L., Abrams, S., Cotten, C.M., 
Laroia, N., Ehrenkranz, R.A., Dudell, G., 
Cristofalo, E.A., Meier, P., Lee, M.L., Rechtman, 
D.J., Lucas, A. (2010). An exclusively human 
milk-based diet is associated with a lower rate of 
necrotizing enterocolitis than a diet of human milk 
and bovine milk-based products. Journal of 
Pediatrics, 156(4), 562–567. 

Tavoulari, E.F., Benetou, V., Vlastarakos, P.V., 
Andriopoulou, E., Kreatsas, G., Linos, A. (2015). 

Factors affecting breast-feeding initiation in 
Greece: What is important? Midwifery, 31(2), 323-
31. 

Underwood, M.A. (2013). Human milk for the 
premature infant. Pediatric Clinics of North 
America, 60, 189–207. 

Vassilaki, M., Chatzi, L., Bagkeris, E., Papadopoulou, 
E., Karachaliou, M., Koutis, A., Philalithis, A., 
Kogevinas, M. (2014). Smoking and caesarean 
deliveries: major negative predictors for 
breastfeeding in the mother-child cohort in Crete, 
Greece (Rhea study). Maternal & Child Nutrition, 
10(3), 335-46. 

Vohr, B.R., Poindexter, B.B., Dusick, A.M., 
McKinley, L.T., Higgins, R.D., Langer, J.C., 
Poole, W.K. (2007). Persistent beneficial effects 
of breast milk ingested in the neonatal intensive 
care unit on outcomes of extremely low birth 
weight infants at 30 months of age. Pediatrics, 
120, 953-959. 

Wang, Y., Briere, C.E., Xu, W., Cong, X. (2019). 
Factors Affecting Breastfeeding Outcomes at Six 
Months in Preterm Infants. Journal of Human 
Lactation, 35(1), 80-89. 

Xu, W., Judge, M., Maas, K., Hussain, N., McGrath, 
J.M., Henderson, W.A., Cong, X. (2017). 
Systematic Review of the Effect of Enteral 
Feeding on Gut Microbiota in Preterm Infants. 
Journal of Obstetric, Gynecologic, & Neonatal 
Nursing, 10, 14. 

Zachariassen, G., Faerk, J., Grytter, C., Esberg, B., 
Juvonen, P., Halken, S. (2010). Factors associated 
with successful establishment of breastfeeding in 
very preterm infants. Acta Paediatrica, 99(7), 
1000-4. 

Zhang, Z.H., Adelman, A.S., Rai, D., Boettcher, J., 
Lonnerdal, B. (2013). Amino acid profiles in term 
and preterm human milk through lactation: A 
systemic Review. Nutrients, 5, 4800–4821. 

 

 

 

 

 


