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A B S T R A C T   

Background: Even if women have intention to breastfeed, they do not always achieve a successful breastfeeding. 
Aim: This study aims to analyse factors affecting breastfeeding prevalence among mothers that intended to 
breastfeed. 
Methods: This is a prospective observational study involving 401 pregnant women that intended to breastfeed 
(asked at the 20th week). Breastfeeding prevalence was evaluated in reference to health-related, socio-cultural 
factors and healthcare professionals' interventions at 1 month, 6 months and 12 months after birth. Data were 
analysed using descriptive statistical methods, bivariate logistic regression and multivariate logistic regression 
modelling. 
Results: Independent factors negatively affecting breastfeeding prevalence related to mothers' and newborns' 
health parameters and birth characteristics included smoking during pregnancy, anaemia and use of analgesia 
during labour. Regarding sociocultural parameters, being an immigrant, higher education level, intention to 
breastfeed before pregnancy, comfort with public breastfeeding and bedsharing were positively linked to 
breastfeeding, while teat or pacifier use in the first week was negatively linked. Regarding healthcare pro-
fessionals' practices, mother and father/partner antenatal education course attendance and exclusive breast-
feeding at the hospital were positively associated with breastfeeding. 
Conclusion: Breastfeeding is a very complex phenomenon affected by multiple and diverse variables. Physio-
logical factors only affect the short term (1st month), while middle and long term BF affecting variables are 
mainly identical and include mostly socio-cultural factors and also BF related practices, especially in the first 
days after birth. These data should help to develop more effective breastfeeding promotion strategies.   
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1. Introduction 

The World Health Organization (WHO) recommends exclusive 
breastfeeding (BF) for the first 6 months after birth, followed by 
continued BF with complementary foods until at least two years of age 
[1]. Despite this recommendation, BF rates in the Basque Country, a 
region located in the north of Spain —although increasing in recent 
years—are still far from the recommended level [2]. The WHO classifies 
BF into exclusive BF (only breast milk and medicines), predominant BF 
(breast milk and other liquids such as water or juices) and BF (breast 
milk and anything else, including non-human milk and formula) [3]. 

Although BF is a physiological process involving a mother and her 
newborn, society and culture are also relevant to its success. Thus, when 
evaluating the factors affecting BF prevalence, it should be considered 
from multiple perspectives. 

The BF intentions of pregnant women are very heterogeneous 
throughout the world [4–7]. However, despite most pregnant women 
being willing to breastfeed their children, various situations can arise 
that lead to a mother ceasing BF before planned [8]. Therefore, in order 
to promote BF in a particular context, it is essential to determine which 
parameters influence BF prevalence most. 

In our region, some research has been done in recent years regarding 
the factors affecting BF prevalence [9–11]. Notably, Artieta-Pinedo et al. 
have focused their research on the effect that antenatal education ses-
sions have on the BF rates and identified a positive relationship between 
attending antenatal education sessions and any BF in the first month-
—but not onwards. Another study, the INMA project (Infancy and 
Environment) [10,11], has noted the exclusive and predominant BF 
prevalence during the first 6 months after birth and related it mainly to 
social factors and the self-reported reasons affecting BF. 

The main objective of the present study was to analyse BF prevalence 
from a wide and multifactorial perspective that includes health-related, 
socio-demographic, socio-cultural, affective and healthcare professional 
intervention-related factors in a cohort of women who already intended 
to breastfeed, during their first year after birth in Bilbao, the main city of 
the Basque Country. 

Although exclusive BF should be considered the gold standard, since 
its prevalence is low and often difficult to achieve (mainly due to ma-
ternity leaves being shorter than 6 months), we have considered ana-
lysing “any BF”, which includes any of the aforementioned forms of BF. 
These findings should help to develop an overall strategy aimed to 
improve BF outcomes. 

2. Methods 

2.1. Study design 

This is a prospective observational study that involved the recruit-
ment of 401 pregnant women attending midwife offices of the Basque 
Public Health Service in the city of Bilbao and adheres to STROBE 
(Strengthening the Reporting of Observational Studies in Epidemiology) 
[12] guidelines for cross-sectional studies. 

In the present study BF was evaluated at various times across the first 
year after birth in relation to numerous variables, such as mother and 
newborn health parameters, birth characteristics, socio-demographic 
and cultural variables and variables related to healthcare practices. 

2.2. Setting 

A cohort of pregnant women whose birth was expected between July 
2012 and June 2013 was recruited after their 20th week of pregnancy in 
the midwife offices in the Basque Public Health Service (Osakidetza) and 
were followed-up until complete weaning or until the first year after 
birth. The last participant follow-up was completed in June 2014. 

A pre-test with 20 women was conducted in order to adjust the items 
of the questionnaires, the time required for recording data and other 

practical aspects. The results of the pre-test were not used for this study. 
Pregnant women who previously intended to breastfeed their babies 
were recruited when visiting a midwife consulting room in the 20th 
week of pregnancy. 

2.3. Participants 

The participants of this study were 401 pregnant women between 18 
and 48 years of age. The eligibility criteria were: i) being attended by a 
midwife in the Basque Public Health Service in the city of Bilbao, ii) 
certain or probable intention to breastfeed, iii) having a singleton 
pregnancy, iv) being older than legal age (>18), v) speaking Spanish and 
vi) having the availability to follow up during one year. 

2.4. Variables 

For the results presented in this article, the time points selected were 
1st month, 6th month and 12th month, while the definition of BF was 
any type of BF that includes exclusive BF but also BF along with any food 
or liquid including non-human milk and formula. BF prevalence was the 
main outcome and the independent selected variables (based on the 
bibliography and the previous experience of investigators) included the 
following: 

A) Mothers' and newborns' health parameters and birth 
characteristics. 

A1) Variables of the mother during pregnancy:  

• Obesity in the 1st trimester (body mass index (BMI) ≥30 kg/m2). 
[13]  

• Anaemia at 3rd trimester (<11 g Hb/dL) [14] and 24 h after birth 
(<12 g Hb/dL) (yes or no).  

• Smoking habit during pregnancy and BF (yes or no).  
• Diet (adequate or not). To assess diet adequacy in the first interview, 

midwives asked what had the women eaten the previous day and 
adequacy was stated according to the consumption of nutrients, 
liquids, and their frequency.  

• Physical activity during pregnancy (adequate or not). Adequacy was 
stated if they performed a minimum of 30 min of moderate aerobic 
exercise at least three days per week [15].  

• Weight gain during pregnancy (adequate or not) [16].  
• Perceived breast augmentation during pregnancy (yes or no). 

A2) Variables related to birth:  

• Spontaneous labour onset (yes or no).  
• Use of oxytocin during labour (yes or no).  
• Use of epidural analgesia or general anaesthesia during labour (yes 

or no).  
• Eutocic birth (yes or no). 

A3) Variables related to the newborn:  

• Apgar score after 5 min (0–8 or 9–10).  
• Neonatal weight (2500 g–4000 g or different). [17]  
• Gestational age. 

B) Socio-demographic, cultural and affective variables:  

• Maternal age (under or over 30).  
• Partnered (yes or no).  
• Country of origin (Spain or abroad).  
• Years of education (under or over 12 years of education).  
• Working status (regularly working or not before pregnancy).  
• Intention to BF prior to pregnancy (yes or no).  
• Comfortable with public BF (yes or no).  
• Previous BF experience (yes or no). 
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• Use of teats and/or pacifiers in the 1st week (yes or no).  
• Bedsharing (yes or no). 

C) Variables related to the intervention of healthcare professionals 
during pregnancy, birth and BF.  

• Attendance to maternal education courses by mother and partner 
(yes or no).  

• Time of skin-to-skin contact after birth (≥30 min or no).  
• Early BF during the first 2 h after birth (yes or no).  
• Infant formula supplements at the hospital (yes or no). 

The collected variables were related to the prevalence of BF, its 
success or its failure. 

2.5. Data sources and measurement 

A data compilation booklet was designed for selected variable 
collection and analysis. During pregnancy, demographic data and others 
related to intention, knowledge and expectations related to BF were also 
collected using a self-completed questionnaire. 

Clinical and analytical data were obtained from regular examina-
tions driven by the midwives and from electronic clinical history. Face- 
to-face personal interviews were performed during pregnancy as well as 
one week and one month after birth. Later, telephonic follow up was 
driven by the midwife at the 6th and 12th month after birth or until 
weaning. All these data were added to the data compilation booklet. 

2.6. Study size 

The estimated sample size was based on the number of pregnant 
women in the city of Bilbao during the 2 years prior to the beginning of 
the study (n = 2849 and n = 2835, in 2010 and 2011 respectively). We 
required 223 participants for a 15% proportion of losses and a confi-
dence level of 95%. For the calculation of the sample, a tool developed 
by López Calviño et al. of the Clinical Epidemiology and Biostatistics 
Unit of the Integrated Management Area of A Coruña [18] was used. 

2.7. Statistical methods 

For the descriptive analysis, the mean and standard deviations (SD) 
of the quantitative variables were calculated, while the number and 
percentage of women in each of the analysed subcategories were 
calculated for the qualitative variables. To obtain an improved under-
standing of the multivariate analysis, some of the quantitative variables 
were categorised. 

To study how each analysed qualitative parameter influences BF 
prevalence, univariate logistic regression was performed. The findings 
are presented as odds ratios (ORs) with 95% confidence intervals (CI) 
and p-values. A p-value less than 0.05 was considered to indicate sta-
tistical significance. 

Any variables with a p-value <0.1 in the previous univariate analysis 
were included in the multivariate logistic regression models. One model 
was constructed for each time point (1 month, 6 months and 12 months 
after birth) in an attempt to explain the phenomena of BF from its 
beginning to its continuity and prolongation throughout the first year. 
Results are shown as ORs with 95% CI and p-values. The Hosmer and 
Lemeshow goodness-of-fit test was used to determine if there was a 
satisfactory fit of the model to the data. 

IBM SPSS version 24 software was used to perform the statistical 
analyses. 

2.8. Ethical approval 

Ethical approval was granted by the University of the Basque 
Country CEISH/40/2010 SANZ ECHEVARRIA and CEISH /236M/2013/ 

RUIZ LITAGO Human Research Ethics Committee. The project also ob-
tained the authorisation of the Basque Public Health Service. 

All pregnant women who were invited to participate were explained 
the objectives of the study and what exactly their collaboration 
involved. They were also offered a fact sheet and signed an informed 
consent form accepting their participation, which is in accordance with 
the legislation in force and explicitly mentioned the confidentiality of 
the data and the possibility to revoke consent and leave the study at any 
time. 

3. Results 

3.1. Descriptive analysis of the sample 

The participant flow chart is presented in Fig. 1. 
Descriptive data of the analysed physiological and socio-cultural 

parameters of the sample, as well as those related to the intervention 
of healthcare professionals, are presented in Tables 1A, 1B. 

3.2. Weaning 

During the first year, 265 babies were weaned. Fig. 2 presents the 
number of babies weaned each month during their first age of life (A), as 
well as the accumulated rate of weaning throughout the studied year 
(B). Overall, 99% of the newborns initiated BF at the hospital, while the 
BF rate at the end of the first month was 90%, followed by 64% and 34% 
at the end of the 6th and 12th months, respectively. 

3.3. Factors affecting the prevalence of breastfeeding in the 1st month 

In the univariate analysis, variables of the three considered groups 
appeared to be significant. Regarding the health-related variables of 
mothers, smoking during pregnancy and BF, as well as anaemia in the 
3rd trimester and 24 h after birth, were significantly related to lower BF 
rates, while adequate weight gain during pregnancy was related to 
significantly higher BF rates. The socio-cultural variables positively 
associated with BF prevalence included higher academic degree, the pre- 
pregnancy decision for BF, being comfortable with public BF and bed-
sharing. On the other hand, being Spanish and the use of a teat or 
pacifier in the 1st week were negatively associated with BF prevalence. 
Moreover, mothers attending maternal education courses and absence of 
infant formula supplements at the hospital were also significant vari-
ables that were positively related to BF regarding health intervention. 

As shown in the multivariate analysis results presented in Table 2, 
smoking during pregnancy (OR = 3.65), anaemia 24 h after birth (OR =
4.56), and the use of a teat or pacifier in the 1st week (OR = 8.81) were 
independent factors significantly linked to lower BF rates. Conversely, 
being an immigrant (OR = 8.99), pre-pregnancy BF decision (OR =
3.73), bedsharing (OR = 8.41), attending maternal education courses 
(OR = 3.54) and absence of infant formula supplements at the hospital 
(OR = 7.37) were independent factors significantly linked to higher BF 
rates. The model was a good fit based on the Hosmer and Lemeshow test 
(p = 0.686). 

3.4. Factors affecting the prevalence of breastfeeding in the 6th month 

In the univariate analysis, the physiological variables of mothers that 
were negatively related to BF included smoking during pregnancy and 
BMI greater than 25 in the 1st trimester, while adequate physical ac-
tivity and weight gain during pregnancy, as well as perceived breast 
enlargement, were positively linked to BF. Regarding birth character-
istics, the use of analgesia/anaesthesia was negatively related to BF. 
Moreover, regarding newborn health, an Apgar score after 5 min of 9 or 
10 was positively related to BF. Among socio-cultural factors, the 
following were found to be positively associated to higher BF rates: 
higher education level, the pre-pregnancy intention for BF, being 
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comfortable with public BF and bedsharing. On the contrary, the use of a 
teat or pacifier in the first week was negatively associated with BF rates. 
Maternal education courses attendance by mothers and partners, as well 
as early and exclusive BF at the hospital, were positively linked variables 
related to the healthcare professionals' practices. 

The multivariate analysis showed (Table 3) that higher education 
level (OR = 2.45), bedsharing (OR = 2.61), being comfortable with 
public BF (OR = 1.80), maternal education course attendance by part-
ners (OR = 2.10) and absence of infant formula supplements at hospital 
(OR = 2.48) were factors positively related to higher BF rates. On the 
other hand, use of analgesia during labour (OR = 4.65) and the use of a 
teat or pacifier in the first week (OR = 3.06) were factors related to 
lower BF rates. The Hosmer and Lemeshow test produced a p-value of 
0.319. 

3.5. Factors affecting the prevalence of breastfeeding in the 12th month 

In the univariate analysis, none of the analysed physiological vari-
ables of the mother or the newborn were found to be significant. How-
ever, some of the ones related to the birth appeared such as eutocic birth 
were positively and significantly linked to BF, while the use of oxytocin 
and use of analgesia/anaesthesia were negatively and significantly 
linked to BF. In the opposite, most of the socio-cultural variables ana-
lysed were found to be significant at this time point. Positively related 
factors included higher education level, the pre-pregnancy decision of 
BF, being comfortable with public BF, previous BF experience, and 
bedsharing. On the contrary, being Spanish and the use of teat and 
pacifier in the first week were negatively related factors for BF. 
Regarding health professionals' practices, only absence of infant formula 
supplements at the hospital was significantly related to higher BF rates. 

Following the multivariate analysis (Table 4), factors positively 
linked to BF prevalence included higher education level (OR = 1.97), 
being comfortable with public BF (OR = 1.59), absence of infant formula 

Fig. 1. Flow chart of participant progression in the study.  

Table 1A 
Descriptive data of the qualitative variables of the sample.   

Yes No 

n (%) n (%) 

Physiological variables 
Smoking during P 63 (15.7) 338 (84.3) 
Smoking during BF 52 (13.1) 346 (86.9) 
BMI at 1st trimester <25 280 (69.8) 121 (30.2) 
Adequate diet during P 355 (88.5) 46 (11.5) 
Adequate physical activity during P 178 (44.4) 223 (55.6) 
Adequate weight gain during P 248 (61.8) 153 (38.2) 
Perceived breast enlargement 266 (66.3) 135 (33.7) 
Anaemia at 3rd trimester 69 (17.2) 332 (82.8) 
Anaemia 24 h after birth 186 (46.4) 186 (46.4) 
Spontaneous labour onset 255 (63.6) 136 (33.9) 
Eutocic birth 259 (64.6) 142 (35.4) 
Use of oxytocin in labour 301 (75.1) 100 (24.9) 
Use of analgesia in labour 377 (94.0) 24 (6.0) 
Apgar score 5 min ≥9 372 (92.8) 29 (7.2) 
Neonatal weight (2500–4000 g) 365 (91.0) 36 (9.0)  

Socio-cultural variables 
Maternal age ≥30 years 307 (76.6) 94 (23.4) 
Partnered 379 (94.5) 22 (5.5) 
Country of origin being Spain 331(82.5) 70 (17.5) 
Years of education (≥12 years) 333 (83.0) 68 (17.0) 
Working regularly 307 (76.6) 94 (23.4) 
Pre-pregnancy BF intention 332 (82.8) 69 (17.2) 
Comfortable with public BF 212 (52.9) 189 (47.1) 
Previous BF experience 140 (34.9) 261 (65.1) 
Use of a teat or pacifier (1st week) 172 (42.9) 229 (57.1) 
Bedsharing 323 (81.1) 75 (18.8)  

Health professionals intervention variables 
Attendance at ME courses 348 (86.8) 53 (13.2) 
Attendance at ME courses by partner 83 (21.4) 304 (78.5) 
Skin-to-skin contact ≥30 min 80 (21.1) 299 (78.9) 
Early breastfeeding (2 h) 353 (88.0) 48 (12.0) 
Formula supplements at hospital 204 (50.9) 197 (49.1) 

Abbreviations: P, pregnancy; BF, breastfeeding; ME, maternal education. 

Table 1B 
Descriptive data of the quantitative variables of the sample.   

Mean ± SD 

Maternal age (years) 32.9 ± 4.9 
BMI at 1st trimester (kg/m2) 24.1 ± 4.4 
Haemoglobin at 3rd trimester (g/dL) 11.7 ± 0.9 
Haemoglobin 24 h after birth (g/dL) 10.9 ± 1.3 
Apgar score 5 min 9.22 ± 0.58 
Neonatal weight (g) 3347 ± 427 
Gestational age (weeks) 39.6 ± 1.2 
Duration of skin-to-skin contact (min) 17.7 ± 20.8 

Abbreviations: SD, standard deviation; BMI, body mass index. 
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supplements at hospital (OR = 1.72), and bedsharing (OR = 2.99). 
Factors negatively linked to BF prevalence included the use of analgesia/ 
anaesthesia (OR = 5.44), and use of a teat or pacifier in the first week 
(OR = 2.38). The Hosmer and Lemeshow test produced a p-value of 
0.519. 

4. Discussion 

Currently, there are no doubts regarding the benefits of BF in 
newborn and maternal health and the upbringing process [1]. Therefore, 
increasing BF rates should be a desirable goal in all societies. 

In our study, a cohort of 401 women with intention to breastfeed 
were followed from the 20th week of pregnancy until either weaning or 
the first year of the newborn, thereby allowing us to study the BF phe-
nomenon in the short and long term in the same sample group and 
observe how various factors affect BF prevalence in a distinct way 
throughout the BF process over time. 

Even though intention to breastfeed is a strong and consistent pre-
dictor of BF prevalence [5], our results point to other factors that could 
play an important role in BF success in this group of mothers. 

Upon viewing the results of our study in the global context, it is 
noticeable that factors independently affecting BF in the first stage are 
different from those affecting onwards. Indeed, health-related parame-
ters of the mother – such as smoking during pregnancy and anaemia 24 h 
after birth – only appear to affect breastfeeding in the 1st month, and not 
onwards. The fact that physiological variables seem to be crucial only in 
early stages, suggests that breastfeeding initiation could be conditioned 
—at least in part—by physiological mechanisms that must be initiated 
and adjusted for successful BF, even if there is intention to breastfeed. 
Once BF is settled they do not seem to affect BF continuation. 

There is a considerable amount of literature regarding the relation-
ship between smoking and BF prevalence and duration. Our study is 
congruent with previous studies that link smoking during pregnancy to 
lower BF rates at early stages [19]. Possible physiological mechanisms 
have been proposed—such as tobacco being related to changes in 
maternal hormone levels—that are likewise associated with reduced 
lactation [20]. However, other researchers [21] have suggested a socio- 
demographic explanation of this relationship. Whether the reason for 
this association is physiological, socio-demographic or a combination of 
both, pregnant women should be encouraged to cease smoking due to 
the harmful effects that maternal smoking has on newborn health [22]. 

Another significant health-related variable in the first month is 
anaemia 24 h after birth. The same result has also been observed by 
other studies that relate anaemia after birth (2–3 days) with lower BF 
rates during the first month [23]. A possible physiological explanation of 
this phenomenon could be the significant connection observed between 
anaemia and the delay of lactogenesis II, which is inversely related to BF 
success [24]. This is of great importance in our context since 17% of the 
mothers exhibited anaemia in the third trimester, while nearly half 
(46%) exhibited it 24 h after birth. 

Besides physiological variables, socio-cultural factors also affect BF 
in the first stages in mothers with intention to breastfeed. When ana-
lysing health-related behaviour, such as BF, across different cultural 
environments, we must consider the importance of what is classified as 
normative in a particular context. Cultural norms are inherited in such a 
way that most of our daily acts are unconscious, with BF being a clear 
example of this [25]. Cultural factor relationship with BF has also been 
confirmed in our study, with immigrant women exhibiting higher BF 
rates than Spanish women in the 1st month, even after adjusting with 
other covariates. These results are in agreement with similar studies 

Fig. 2. Evolution of weaning during the first year after birth. (A) Number of babies that waned each month. (B) Accumulated rate of weaning along the stud-
ied period. 
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conducted in our region [9,11] and in other European countries [26] 
showing that immigrant women had higher BF rates than local women. 
Also, in the present study, 83% of the women had decided to breastfeed 
before pregnancy, which suggests that BF was the natural way for these 
women to feed their newborns and it appears to be an independent 
factor in the 1st month. 

In the context of this study, maternal education courses are offered to 
all pregnant women and their partners in the 3rd trimester. These 
courses consist of eight sessions driven by a midwife, of which two of 
them are specifically centred on BF. Participation in these courses by 
women was wide (87%), and appears to affect BF success only in the 
early stages. The same was observed in similar studies conducted in our 
region [9]. However, maternal education course attendance by a partner 
(21% of attendance) has shown to be an independent factor positively 
linked to BF rates in the 6th month. This also supports other results in the 
literature that correlate perinatal BF intervention including father/ 
partners with higher BF prevalence [27]. 

In addition to this, there are several parameters that strongly affect 
BF success not only at the first stage but at all time-points. They are use 
of teat or pacifier at the 1st week, infant formula supplements at hospital 
and bedsharing. Even if the first two of them are practices related to the 
first days after birth their influence goes a lot further independently 
affecting BF prevalence also at the 6th and 12th month. In our study 
cohort, 51% of newborns received formula supplements during their 
stay at the hospital. Given the negative impact of these practices on BF, 
an indication from healthcare professional should be rigorously evalu-
ated and mothers and relatives should be advised of the effects of for-
mula supplementation on BF success. Also, using a teat or pacifier during 
the first week is not recommended until BF is successfully established (at 

up to 3 or 4 weeks after birth); however, their use is evidently wide-
spread since 43% of the mothers in our study used them. As such, 
mothers and relatives should be clearly informed of the negative con-
sequences of this widespread practice on BF. Another factor affecting BF 
prevalence in the multivariate analysis at all time points is bedsharing. 
This result is in agreement with those of other studies, which state that 
bedsharing promotes BF initiation and duration [28]. This is of great 
importance since it is currently a very controversial issue after an article 
related it to sudden infant death syndrome [29], while others have 
described it as a protective factor against it [30]. Therefore, professional 
efforts should be used to inform pregnant women of the actual knowl-
edge regarding bedsharing and how to practice it in a secure way [31]. 

It is clear that prolonged BF would only occur after a successful 
initiation, but we have also found some variables affecting BF rates only 
in the middle and long term. It is surprising how variables independently 
affecting BF at the 6th and 12th month are almost identical, although the 
model is statistically stronger at the 12th month. These variables are: 
education level, use of analgesia in labour, and being comfortable with 
public BF. A higher education level is a well-established parameter 
which determines BF prevalence [32] and as such appears positively and 
significantly liked to higher BF rates at all time points and remains an 
independent factor in the 6th and 12th month in our study. 

In our environment, the vast majority of births take place in hospitals 
and are highly medicalised with many interventions. The use of anal-
gesia/anaesthesia and oxytocin during labour stage is widespread in our 
context; in fact, 94% of the mothers in our study used analgesia (89% 
epidural analgesia), while 75% used oxytocin. Reasons for not using 
analgesia could be due to lack of time (very short labour stage or late 
arrival at hospital) or because mothers demand a more physiological 

Table 2 
Univariate and multiple variate logistic regression analysis of factors associated with breastfeeding prevalence at the 1st month after birth.    

Univariate analysis Multivariate analysis 

UOR p AOR 95% (CI) p 

Physiological variables 
Smoking during P No  3.73  <0.001  3.65 (1.29–10.34)  0.015 
Smoking during BF No  2.38  0.037    
BMI 1st trimester <25  1.331  0.421    
Diet during P Adequate  0.90  0.843    
Physical activity during P Adequate  1.40  0.336    
Weight gain during P Adequate  2.42  0.011    
Perceived breast enlargement Yes  1.50  0.240    
Anaemia at 3rd trimester No  2.18  0.043    
Anaemia 24 h after birth No  3.49  0.002  4.56 (1.59–13.04)  0.005 
Spontaneous labour onset Yes  1.13  0.744    
Eutocic birth Yes  1.20  0.619    
Use of oxytocin in labour No  0.80  0.555    
Use of analgesia in labour No  1.16  0.841    
Apgar score 5 min ≥9  1.108  0.872    
Neonatal weight 2500 -4000 g  0.261  0.192     

Socio-cultural variables 
Maternal age (years) ≥30  1.833  0.097    
Marital status Partner  1.55  0.499    
Country of origin Outside Spain  8.71  0.034  8.99 (1.07–75.69)  0.043 
Years of education (≥12 years)  2.52  0.014    
Working status Works regularly  1.18  0.667    
Pre-pregnancy BF intention Yes  3.80  0.000  3.73 (1.39–10.02)  0.009 
Comfortable with public BF Yes  3.06  0.003    
Previous BF experience Yes  1.83  0.129    
Use of a teat or pacifier (1st week) No  13.80  <0.001  8.81 (2.55–30.34)  0.001 
Bedsharing Yes  4.77  <0.001  8.41 (3.04–23.25)  0.000  

Health professionals' intervention variables 
Attendance to ME courses Yes  2.65  0.016  3.54 (1.06–11.75)  0.039 
Attendance to ME courses by partner Yes  2.41  0.106    
Skin-to-skin contact ≥30 min  3.31  0.052    
Early breastfeeding (2 h) Yes  3.14  0.005    
Formula supplements at hospital No  5.96  <0.001  7.37 (2.16–25.12)  0.001 

Abbreviations: UOR, unadjusted odds ratio; AOR, adjusted odds ratio; CI, confidence interval; P, pregnancy; BF, breastfeeding; BMI, body mass index; ME, maternal 
education. 
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process with the least medical intervention during childbirth. Although 
the non-analgesia/anaesthesia group was very small and statistical 
analysis could thus be affected, in our study the use of analgesia seems to 
affect BF only in the middle and long term. Therefore, we suggest that 
not using analgesia would also be accompanied by the desire for phys-
iological nourishment, which includes prolonged BF. 

Bearing in mind that public BF is not always considered acceptable in 
Western societies, it is likely that being comfortable with public BF could 
influence BF rates [33]. In our study, only 53% of women thought (when 
asked during pregnancy) that they would be comfortable with public BF, 
and our results indicate that being comfortable with public BF is posi-
tively related to higher BF rates in the 6th and 12th month after 
adjusting for other covariates, and also in the 1st month in the univariate 
analysis. Changing societal attitudes towards public BF through laws 
that would allow mothers to comfortably breastfeed in public places 
should thus be considered an additional strategy to create a “BF 
friendly” society, which would have a great impact on communities' 
attitudes [34]. 

5. Limitations and strengths 

A major limitation of this study is that only women who had the 
intention to breastfeed during pregnancy were included. As such, we 
have not addressed issues surrounding mothers that have no intention to 
breastfeed and the factors that result in this decision. Further studies 
should also be conducted to clarify the reasons for not intending to 
breastfeed, which should help to define a global strategy on BF pro-
motion that includes all women. 

On the other hand, limiting the study to women with previous BF 

intention allows us to gain a deeper knowledge of what conditions BF 
when the mother is willing to do it. Besides, BF prevalence has been 
approached from numerous perspectives to evaluate various factors 
from the first month to the end of the first year in the same sample 
group. This facilitates the acquisition of a panoramic view of the issue 
that can aid in the design of diverse interventions that would help to 
fulfil maternal expectations regarding this beneficial practice. 

Also, the data for this study was collected some years ago and society 
might have changed in some aspects, mostly socio-cultural, but even so, 
most of the results presented come along with recent published articles 
in the field [6,11,19,23,27,31]. 

Finally, this study was located in Bilbao, a city of northern Spain. 
Although results could be extrapolated to similar western societies, they 
might not faithfully reflect the reality of other socio-cultural different 
communities. 

6. Conclusions 

BF is a very complex phenomenon affected by multiple and diverse 
variables. The studied variables affect BF differently over the studied 
time points. The health parameters of the mother (smoking and 
anaemia) seem to affect BF only at the beginning, and once BF is settled 
they have no additional effect on BF prevalence. Besides physiological 
factors, there are also other socio-cultural variables affecting BF at this 
early stage. 

Middle and long term BF affecting variables are mainly identical and 
include mostly socio-cultural aspects (education level and feelings about 
public BF) and also BF related practices, especially in the first days after 
birth (use of pacifiers and infant formula supplements). Moreover, 

Table 3 
Univariate and multiple variate logistic regression analysis of factors associated with breastfeeding prevalence at the 6th month.    

Univariate analysis Multivariate analysis 

UOR p AOR 95% (CI) p 

Physiological variables 
Smoking during P No  2.07  0.009    
Smoking during BF No  1.38  0.286    
BMI 1st trimester <25  1.85  0.006    
Diet during P Adequate  1.58  0.150    
Physical activity during P Adequate  1.54  0.042    
Weight gain during P Adequate  1.97  0.001    
Perceived breast enlargement Yes  1.68  0.018    
Anaemia 3rd trimester No  1.40  0.211    
Anaemia 24 h after birth No  1.29  0.236    
Spontaneous labour onset Yes  1.42  0.112    
Eutocic birth Yes  1.11  0.625    
Use of oxytocin in labour No  1.52  0.093    
Use of analgesia in labour No  4.20  0.022  4.65 (1.15–18.66)  0.030 
Apgar score 5 min ≥9  3.18  0.004    
Neonatal weight 2500-4000 g  1.56  0.213     

Socio-cultural variables 
Maternal age (years) ≥30  1.47  0.109    
Marital status Partner  1.22  0.675    
Country of origin Outside Spain  1.09  0.742    
Years of education (≥12 years)  3.13  <0.001  2.45 (1.30–4.63)  0.006 
Working status Works regularly  1.14  0.596    
Pre-pregnancy BF intention Yes  2.91  <0.001    
Comfortable with public BF Yes  2.14  <0.001  1.80 (1.12–2.90)  0.016 
Previous BF experience Yes  1.18  0.458    
Use of a teat or pacifier (1st week) No  3.89  <0.001  3.06 (1.87–5.02)  <0.001 
Bedsharing Yes  2.22  0.002  2.61 (1.45–4.68)  0.001  

Health professionals' intervention variables 
Attendance to ME courses Yes  2.04  0.016    
Attendance to ME courses by partner Yes  2.01  0.013  2.10 (1.13–3.93)  0.020 
Skin-to-skin contact ≥30 min  1.68  0.061    
Early breastfeeding (2 h) Yes  2.23  0.010    
Formula supplements at hospital No  3.06  <0.001  2.48 (1.51–4.10)  <0.001 

Abbreviations: UOR, unadjusted odds ratio; AOR, adjusted odds ratio; CI, confidence interval; P, pregnancy; BF, breastfeeding; BMI, body mass index; ME, maternal 
education. 
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bedsharing is also a key factor in BF prevalence as seems to positively 
affect BF rates at all time points. On the other hand, the use of a teat or 
pacifier in the first week has a strong negative effect and is associated 
with lower BF rates at all time points. 

The results presented in this study suggest that the following in-
terventions should be considered:  

1. Encourage healthy practices such as smoking cessation for pregnant 
women or women wanting to become pregnant by warning against 
the risks of smoking during BF while also focusing on the benefits of 
BF over formula among smoking mothers.  

2. Monitor for anaemia during pregnancy and try to avoid it in the final 
stages of pregnancy.  

3. Review hospital practices concerning infant formula supplements 
and advise mothers and relatives of the link between artificial for-
mula and lower BF rates, and also of the negative impact of using a 
teat or pacifier in the first weeks.  

4. Support pregnant women that choose to bedshare by giving precise 
information on its benefits and the situations in which it should be 
avoided.  

5. Motivate mother and also fathers/partners to participate in antenatal 
education courses, especially in those related to BF.  

6. Make BF visible in society and support it with public policies and 
laws so that mothers and society feel that is the natural way of 
feeding babies. 
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