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Abstract: Background: The benefits of breastfeeding for both mother and newborn have been
widely demonstrated. However, breastfeeding rates at discharge are lower than
recommended, so being able to identify women at risk of not breastfeeding at
discharge could allow professionals to prioritise care. Objective: To develop and
validate a predictive model of exclusive breastfeeding at hospital discharge. Design:
Retrospective cohorts study on women who gave birth between 2014 and 2019 in
Spain. Data Sources: The data source was a self-prepared questionnaire distributed
through the Spanish breastfeeding associations. The development of the predictive
model was made on a cohort of 3387 women and was validated on a cohort of 1694
women. A multivariate analysis was performed by means of logistic regression, and
predictive ability was determined by areas under the ROC curve (AUC). Results:
80.2% (2717) women breastfed at discharge in the derivation cohort, and 82.1%
(1390) in the validation cohort. The predictive factors in the final model were: maternal
age at birth; BMI; number of children; previous breastfeeding; birth plan; induced birth;
epidural analgesia; type of birth; prematurity; multiple pregnancy; macrosomia; and
skin-to-skin contact. The predictive ability (ROC AUC) in the derivation cohort was 0.76
(CI 95%: 0.74-0.78), while in the validation cohort it was 0.74 (CI 95%: 0.71-0.77).
Conclusions: A twelve-variable predictive model has satisfactory predictive ability in
both the derivation cohort and the validation cohort. This model can identify women
who are at high risk of not breastfeeding at hospital discharge.

Response to Reviewers: ASSOCIATE EDITOR'S COMMENTS

Please amend the title of the paper to make the research design explicit. we suggest:
'Development and validation of a predictive model of exclusive breastfeeding at
hospital discharge: retrospective cohort study'
Thank you very much for your comment; this has been modified. Page 1, paragraph 1.

Well done for undertaking the recommended revisions.
Unfortunately there remain some required revisions of the manuscript which I set out
below. Please undertake these corrections meticulously (carefully) so that the
manuscript reaches a publishable standard.

In the Abstract Design: “Retrospective cohorts study on women who gave birth
between 2014 and 2019 in Spain”. Please correct cohorts to cohort.
Thank you very much for your correction; this has been modified. Page1, paragraph 4,
line 1.

Page 3, line 33: “Summarising global data on any breastfeeding rates, we find that
Canada stands out..”. Please remove “we find that”.
Thank you very much for your correction; this has been modified. Page 3, paragraph2,
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line 4.

Page 4, line 39: “baby friendly hospital”. Please correct: Baby Friendly ie upper case as
it is a recognised assignation.
Thank you very much for your suggestion; this has been modified. Page 4, paragraph
5, line 10.

Page 5, line 9: “In this sense, the research question is: Could it be possible to predict
premature cessation of maternal breastfeeding?”. Please revise this sentence. I
suggest the following: The research question is: Is it possible to predict premature
cessation of maternal breastfeeding?
Thank you very much for your suggestion; this has been modified. Page 5, paragraph
1, line 5.

Page 5, line 26: “A retrospective cohorts methodology”. Please correct to: A
retrospective cohort method
Thank you very much for your correction; this has been modified. Page 1, paragraph 2,
line 1.

Page 5, line 21: “the online ad-hoc questionnaire”. Please remove “ad hoc”.
Thank you very much for your correction; this has been removed. Page 5, paragraph 2,
line 3.

Page 5, line 40: “In an attempt to estimate the sample size to obtain valid coefficient
estimates, the maximum modelling principle (Peduzzi et al., 1996). was followed.”
Please revise this sentence. I suggest the following: The maximum modelling principle
(Peduzzi et al., 1996) was used to estimate the sample size to obtain valid coefficient
estimates.
Thank you very much for your suggestion; this has been modified. Page 5, paragraph
3, line 1.

Page 6, line 14: A survey methodology was used to collect relevant data for this study.
The research team developed the questionnaire taking into account the aspects that
other authors had described as related to maternal breastfeeding at hospital discharge.
The questions asked in the questionnaire are divided into open questions such as
maternal age or number of children, questions about whether the mother is a smoker
or has been performed a previous C-section, and multiple answer questions such as
the type of delivery. Prior to the mass dissemination of the survey, a pilot study was
conducted involving women from two different lactation associations through email.
Once checked that the questions were easily understood by the participants and that
there were no problems at the technical level when sending the emails, answering
them, and receiving the data, the online self-administered questionnaire was sent to
the different Spanish breastfeeding associations. In turn, these
associations disseminated the questionnaire among their members, who accessed the
survey through the link and were able to complete it online. The questionnaire included
questions on sociodemographic and clinical aspects of the mother, and also questions
on obstetrics, foetal, and breastfeeding topics.
Please revise the above text. I suggest the following: The study data was collected
using an online questionnaire drawing upon previous research of maternal
breastfeeding at hospital discharge. The questionnaire included questions on
sociodemographic and clinical aspects of the mother, as well as questions on
obstetrics, foetal, and breastfeeding topics. A pilot study was conducted using women
from two lactation associations to assess whether the questions were easily
understood and that there were no problems at the technical level the online self-
administered questionnaire prior to emailing to the different Spanish breastfeeding
associations. These associations disseminated the questionnaire among their
members for online completion.
Thank you very much for your correction; this has been modified. Page 6, paragraph 2.

Page 8, line 47: To ensure that participants understood the purpose of the study and
accepted the processing of their data, before answering the questions, participants had
to receive information on the purpose of the questionnaire and the ethical
considerations associated. In order to complete the questionnaire, it was essential that
they clicked a box in which they stated that they understood the information and
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agreed to continue with the study. In addition, they were informed that the data
collected were completely anonymous, confidential, would not be used for purposes
other than those of carrying out this study, and that they were free to (continued on
Page 9, line 1) drop form the study at any time. An email address was offered so that
participants could contact in case of doubt about the collection or processing of their
data or if they wanted to delete their data from our database. The information collected
was stored and processed on a computer without internet
access so that no one had remote access to the data.
Please revise the above text. I suggest the following: Prior to questionnaire completion,
all participants gave informed consent by confirming that they understood that their
participation was voluntary, and anonymous, and that they could withdraw at any time,
that their data would be completely confidential, stored and analysed on a secure
computer and would only be used for the study. The participants were given a contact
email with the research team for queries and to withdraw their data.
Thank you very much for your suggestion; this has been modified. Page 18, paragraph
3, line 3.

Page 9, line 38: Please remove ‘SPPS’
Thank you very much for your correction; this has been modified. Page 9, paragraph 2,
line 1.

Page 11, line 6: “two studies in the literature that apply the BAS”. Please remove “in
the literature”.
Thank you very much for your correction; this has been modified. Page 10, paragraph
3, line 6.

Page 11, line 21: “…maternal age. In this sense, some…” Please remove “In this
sense”.
Thank you very much for your suggestion; this has been modified. Page 10, paragraph
4, line 1.

Page 11, line 59: (Ahm et al., 2002). “In this sense, blood studies reveal” Please
remove “In this sense”.
Thank you very much for your correction; this has been modified. Page 11, paragraph
2, line 4.

Page 12, line 42 : “In this same sense, multiple pregnancies” Please remove “In this
same sense”.
Thank you very much for your suggestion; this has been modified. Page 17, paragraph
2, line 1.

Page 13, line 31: “Yet, we must clarify that the most realistic estimates”. Please
remove “Yet, we must clarify that”
Thank you very much for your suggestion; this has been modified. Page 12, paragraph
2, line 2.

Page 13, line 36: “In this sense, it would be highly recommended”. Please remove “In
this sense” and simply state: it is recommended…
Thank you very much for your suggestion; this has been modified. Page 12, paragraph
2, line 4.

Page 14, line 12: In short, the objective of this paper of developing a predictive model
for the breastfeeding at hospital discharge has been accomplish, which may imply an
aid for professionals in identifying women with a higher risk of not breastfeeding at
hospital discharge in a quick and objective way, so that specific strategies could be
implemented to support these women with the ultimate goal of increasing the
prevalence of breastfeeding at hospital discharge.
Please revise this very long sentence. I suggest the following: A predictive model for
breastfeeding at hospital discharge was accomplished. It is hoped that the model will
aid professionals in identifying those mothers at higher risk of not breast feeding so
that strategies may be implemented to increase the prevalence of breast feeding at
hospital discharge.
Thank you very much for your suggestion; this has been modified. Page 13, paragraph
2.
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Dear Editor: 

On behalf of the entire research team, I am pleased to submit the manuscript entitled 

"Preparation and validation of a predictive model of exclusive breastfeeding at hospital 

discharge" by Ana Ballesta et al. to be considered for publication in the Journal of Nursing 

Studies (IJNS) international journal. 

This manuscript describes the process of developing and validating a predictive model for 

breastfeeding at hospital discharge. 3387 women have participated as a derivation cohort, and 

the model has been validated on a cohort of 1694 women. 

This predictive model has shown satisfactory predictive ability in both the validation and 

derivation cohort, and is made up of twelve variables. There is no predictive model on this topic 

published in the literature and we believe it could be very useful for professionals who deal with 

breastfeeding, such as midwives and nurses, by offering counselling and help. 

This manuscript is an original research, which has not been submitted and is not being 

considered for publication by any other journal. The authors state that there is no conflict of 

interest. All authors have significantly contributed to the scientific content of this research and 

the final text of the manuscript has been approved by all of them. No funding was needed to 

conduct this research. 

Copyright Questionnaire 

The questionnaire used is self-made and does not contain scales or other measuring instruments 

of third-party authors who have copyright. 

We hope you find this manuscript suitable for review and/or publication in the International 

Journal of Nursing Studies. 
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Development and validation of a predictive model of exclusive breastfeeding at hospital discharge: 

retrospective cohort study 

Abstract 

Background: The benefits of breastfeeding for both mother and newborn have been widely 

demonstrated. However, breastfeeding rates at discharge are lower than recommended, so being able to 

identify women at risk of not breastfeeding at discharge could allow professionals to prioritise care. 

Objective: To develop and validate a predictive model of exclusive breastfeeding at hospital discharge. 

Design: Retrospective cohort study on women who gave birth between 2014 and 2019 in Spain.  

Data Sources: The data source was a questionnaire distributed through the Spanish breastfeeding 

associations. The development of the predictive model was made on a cohort of 3387 women and was 

validated on a cohort of 1694 women. A multivariate analysis was performed by means of logistic 

regression, and predictive ability was determined by areas under the ROC curve (AUC). 

Results: 80.2% (2717) women exclusively breastfed at discharge in the derivation cohort, and 82.1% 

(1390) in the validation cohort. The predictive factors in the final model were: maternal age at birth; 

BMI; number of children; previous breastfeeding; birth plan; induced birth; epidural analgesia; type of 

birth; prematurity; multiple pregnancy; macrosomia; onset of breastfeeding within the first hour; and 

skin-to-skin contact. The predictive ability (ROC AUC) in the derivation cohort was 0.76 (CI 95%: 

0.74-0.78), while in the validation cohort it was 0.74 (CI 95%: 0.71-0.77). 

Conclusions: A predictive model of exclusive maternal breastfeeding at hospital discharge has been 

developed, based on thirteen variables, with satisfactory predictive ability in both the derivation cohort 

and the validation cohort according to the Swets' criteria. This model can identify women who are at 

high risk of not breastfeeding at hospital discharge. 

Key words: breastfeeding at hospital discharge; predictive model validation. 

Manuscript (without Author Details) Click here to access/download;Manuscript (without Author
Details);Main Document R3.docx
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Contribution of the paper 

What is already known about the topic?  

 The benefits of breastfeeding for both mother and newborn have been widely demonstrated. 

Breastfeeding rates at discharge are lower than recommended. 

 Identify women at risk of not breastfeeding at discharge could allow professionals (nurses and 

midwifes) to prioritise care. 

 Currently, there is no predictive model developed specifically for exclusive breastfeeding at 

hospital discharge. 

 

 

What this paper adds: 

 The predictive factors involved in the model were: maternal age at birth; BMI; number of 

children; previous breastfeeding; birth plan; induced birth; epidural analgesia; type of birth; 

prematurity; multiple pregnancy; macrosomia; and skin-to-skin contact. 

 This predictive model can identify women who are at high risk of not breastfeeding at hospital 

discharge. 
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INTRODUCTION 

The World Health Organization (WHO), among other institutions, recommends exclusive breastfeeding 

(EBF) without milk supplements during the first 6 months of life (McDonald et al., 2012; World Health 

Organization (WHO), 2018). The benefits of exclusively breastfeeding for the long and short term are 

widely known. A recent meta-analysis has shown that, as soon as they are born, newborns who initiate 

early breastfeeding have a lower risk of premature death (Smith et al., 2017). In addition, the incidence 

of certain diseases such as diarrhoea, respiratory infections, otitis, or asthma decreases, and, in the long 

term, it is also associated with reduced obesity rates, better performance on intelligence tests, and higher 

wages in adult life (Pattison et al., 2019; Victora et al., 2016). Breastfeeding also offers benefits for the 

mother; in the short term, decreased postpartum haemorrhage and its associated complications are 

highlighted, as well as strengthening the mother-child bond (Silva Luz et al., 2018). 

United Nations Children's Fund (UNICEF) provides country-disaggregated data on any breastfeeding 

and breastfeeding in the 1st hour of life, and these rates vary widely between low and middle-income, 

and high-income countries (UNICEF, 2018a, UNICEF, 2018b). Summarising global data on any 

breastfeeding rates, Canada stands out with an any breastfeed rate of 89% and USA, with a rate of 

74.4%. In Asia, Korea (88%) and Singapore (96%) rates stand out (UNICEF, 2018a). A great variability 

has been observed between European countries, highlighting the highest rates of Nordic countries such 

as Sweden (98%) and Norway (95%), which contrast with countries such as France (63%) or Ireland 

(55%) (UNICEF, 2018a). In contrast, low and middle income countries rates are generally high, 

highlighting those in Bolivia (98.2%), Niger (98.8%), Madagascar (99%), and Butan (99.3)  (UNICEF, 

2018a). Focusing now on the data on the onset of breastfeeding in the 1st hour of life, the rates are much 

less satisfactory according to UNICEF Global Database from 2018 with only two out of five newborns 

start breastfeeding in the first hour. Highest rates are found in Eastern and Southern Africa (65%), and 

in Eastern Europe and Central Asia (56%), in contrast with the lowest rates in Middle East and South 

Africa (35%) and in East Asia and the Pacific (32%) (UNICEF, 2018b). However, the results of this 

report are incomplete since it does not collect information on North America or Europe (UNICEF, 

2018b). 
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Globally, an estimated 42% of women start breastfeeding in the first hour of life, but this figure rises to 

80% of women who start breastfeeding at another moment of the postpartum period (Maimburg, 2017). 

In this sense, breastfeeding rates in North America are at 76.7% (Herrick et al., 2016), and at European 

level, between 56% and 97% of newborns receive any type of breastfeeding at birth (Theurich et al., 

2019). At national level, Spain does not have a breastfeeding monitoring system, which makes it difficult 

to collect official data on the breastfeeding situation. However, according to the latest update of the 2018 

National Health Report, in 2017, 81.1% of newborns had been fully or partially breastfed in the first 6 

weeks of life (Ministerio de Sanidad, 2020). 

The factors that affect breastfeeding rates, and therefore are involved in early abandonment of 

breastfeeding, are varied (Vila-Candel et al., 2019) but can be grouped into: 1) clinical-psychological 

factors (assisted reproductive treatments, smoking, previous maternal expectations, use of the pacifier 

during the first month of life, and a feeling of hypogalactia; 2) environmental factors 

(family/friends/work environment, and health system); and 3) socio-cultural and economic factors (Vila-

Candel et al., 2019). It has been proven that there is an association between skin-to-skin rooming and 

higher rates of onset and duration of breastfeeding (Moore et al., 2016). A delay in the onset of 

breastfeeding may result in a decrease in the suction capacity of the newborn, thus resulting in reduced 

or insufficient milk supply (Cohen et al., 2018a). In short, differences in care at the hospital level have 

an impact on the onset and duration of breastfeeding, hence initiatives such as Baby Friendly hospital 

have emerged (Gomez-Pomar and Blubaugh, 2018; World Health Organization, 2017) that emphasise 

health education (Chang et al., 2019), early onset of breastfeeding, not feeding formula milk (O’Connor 

et al., 2018), or a delay in performing medical examination of the newborn to foster the onset of 

breastfeeding (Inal et al., 2016), actions that, according to Patterson et al., are considered public health 

measures (Patterson et al., 2018). 

Understanding the factors that influence breastfeeding rates at discharge is important (Lau et al., 2018), 

but it does not allow us to objectively identify women at higher risk of not breastfeeding. Predictive 

models are relevant at this point as they are a tool to identify women at risk and thus offer more effective 

supportive strategies. Predictive models have already been successfully used in other aspects of 
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obstetrics such as postpartum haemorrhage (Rubio-Álvarez et al., 2018) or premature cessation of 

lactation (Berra et al., 2001). Recently, a predictive model using a decision tree has been published 

which deals with cessation of breastfeeding at two months, based on the Chinese version of the Self-

efficacy Breastfeeding Scale (Wang et al., 2020), but no predictive models have been designed for 

breastfeeding to be applied at hospital discharge. In this sense, the research question is: Is it possible to 

predict premature cessation of maternal breastfeeding? Therefore, the objective of the study has been to 

develop and validate a predictive model of breastfeeding at hospital discharge. 

 

METHODOLOGY  

Design and participants 

A retrospective cohort method (Song and Chung, 2010) was used for this study on women who had 

given birth between 2014 and 2019 in Spain. The study population consisted of women who, before 

delivery, already intended to breastfeed and who had completed the online questionnaire. A total of 

5006 women participated in the study. 

Sample selection 

The maximum modelling principle (Peduzzi et al., 1996) was used to estimate the sample size to obtain 

valid coefficient estimates. This requires 10 events (women who didn’t breastfeed at discharge, in this 

particular case) per each included variable. Birth rates in Spain, according to the National Statistical 

Institute, were 9.17 newborns per thousand inhabitants in 2014, 9.02 in 2015, 8.80 in 2016, 8.41 in 2017, 

7.98 in 2018, and 7.62 in 2019 (Instituto Nacional de Estadística). The study by Vila-Candel et al. (Vila-

Candel et al., 2019) was taken as reference. It was carried out in Spain in 2019 and showed that no 

breastfeeding at hospital discharge rates reached 31.8%. A model of 23 independent variables would 

require a minimum of 723 women, and approximately half of them (that is, 362 women in this case) 

would be needed to satisfy the validation process. However, the decision was to recruit the largest 

number of women. In order to elaborate the predictive model, the total sample of women was divided 
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into two cohorts: a cohort consisting of 3387 women was used (2/3 parts of the study population) for 

the design of the predictive model and a cohort of 1694 women was (1/3 of the study population) used 

for validation purposes. 

 

Data collection and data sources 

The study data was collected using an online questionnaire drawing upon previous research on maternal 

breastfeeding at hospital discharge. The questionnaire included questions on sociodemographic and 

clinical aspects of the mother, as well as questions on obstetrics, foetal, and breastfeeding topics. A pilot 

study was conducted using women from two lactation associations to assess whether the questions were 

easily understood and that there were no problems at the technical level regarding the online self-

administered questionnaire prior to emailing it to the different Spanish breastfeeding associations. These 

associations disseminated the questionnaire among their members for online completion. The main 

outcome variable was: exclusive breastfeeding at hospital discharge (Yes/No). The independent 

variables were: 

o Maternal: maternal age, academic level, nationality, family income, body mass index 

(BMI), smoking habit, type of conception (procedure through which pregnancy 

occurred), support from the partner, and number of children. 

o Obstetric: previous caesarean-section, birth plan, induced delivery, use of regional 

analgesia, use of nitrous oxide, use of general anaesthesia, use of non-pharmacologic 

methods for the management of labour pain, type of birth, episiotomy, and type III-IV 

vaginal tearing. 

o Foetal: prematurity, multiple birth, neonatal birth weight (<2500 gr), macrosomia 

(>4000gr), and newborn admittance to hospital.  
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o Breastfeeding-related: Attendance to breastfeeding education classes, previous 

breastfeeding, skin-to-skin contact after childbirth. 

Statistical analysis  

A descriptive statistical analysis (Mishra et al., 2019) was performed using absolute and relative 

frequencies for the qualitative variables, and arithmetic means and standard deviation (SD) for the 

quantitative ones. Later, a bivariate analysis of the predictive factors, previously identified in the 

literature as risk factors of delayed onset of breastfeeding, was carried out by using the Chi-squared test 

and Student's t-test to calculate qualitative and quantitative variables respectively. Of these variables, 

and following Lemeshow's statistical criteria, associations with p-values of <0.25 were chosen to be 

included in the multivariate binary logistic regression model (Hosmer et al., 1989) (Table 1). This model 

was constructed by using backward elimination (RV in SPSS). The automatic selection model was used 

with PIN values (0.05), POUT values (0.10), LCON (0), and BCON (0.001). PIN specifies the minimum 

probability that a variable can have to enter the analysis and POUT specifies the maximum probability 

that a variable can have and not be removed from the model. BCON specifies the change in parameter 

estimates for terminating iteration and LCON specifies the percentage change in the log-likelihood ratio 

for terminating iteration. 

Together with the automatic selection procedure, the change produced in the regression coefficients was 

assessed when some variable was excluded from the model, to leave it despite the lack of significance 

for adjustment reasons. 

 

 

Likewise, values of sensitivity (Se), specificity (Sp), positive predictive value (PPV), negative predictive 

value (NPV), and positive likelihood ratio (LR+) were presented for the different probabilities of 

exclusive breastfeeding at discharge, both in the derivation and the validation cohort (Table 3). 
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In order to assess the prediction in qualitative terms, the Swets' criteria, whose values range from 0.5-

0.6 (bad), 0.6-0.7 (poor), 0.7-0.8 (satisfactory), 0.8-0.9 (good), and 0.9-1.0 (excellent), was used (Swets, 

1988). 

Both the derivation cohort and the validation cohort were compared by using the Chi-squared test and 

Student's t-test to calculate qualitative and quantitative variables respectively (Table 4). Finally, the 

AUC of ROC for the validation cohort was calculated for the predictive model created (Table 2). 

A tool for automatic calculation of the probability of breastfeeding at discharge, according to individual 

characteristics, was designed in the attempt to facilitate its application for clinical purposes (Appendix 

1). 

SPSS 20.0. (SPSS Inc., Chicago, IL) was used for the statistical analysis.   

 

Ethical and legal considerations 

The study was conducted in accordance with the principles of the Declaration of Helsinki and approved 

by the institutional review Board of the Mancha-Centro District Hospital (C-92). Prior questionnaire 

completion, all participants gave informed consent by confirming that they had understood that their 

participation was voluntary and anonymous and that they could withdraw at any time, that their data 

would be completely confidential, stored, and analysed on a secure computer and would only be used 

for the study. The participants were given a contact email address linking to the research team for queries 

and for their data withdrawal. 

RESULTS 

A total of 5081 women participated in the study; 3387 women were included in the derivation cohort, 

and 1694 in the validation cohort. The incidence rate of exclusive breastfeeding at discharge was 80.7% 

(2717) for women in the derivation cohort, and 82.1% (1390) for women in the validation cohort 
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The bivariate analysis results are displayed in table 1. The variables associated to breastfeeding at 

discharge (p-value <0.25) selected to carry out the multivariate analysis were: nationality, BMI, number 

of children, type of conception, birth plan, support from the partner, previous caesarean-section, 

pathological pregnancy, induced delivery, regional analgesia, use of nitrous oxide, general anaesthesia, 

use of non-pharmacologic methods for the management of labour pain, type of delivery, episiotomy, 

prematurity, multiple birth, attendance to breastfeeding education, newborn admittance, low-weight 

newborn, macrosomia, breastfeeding in previous children, and skin-to-skin contact.  

From these variables, after performing the multivariate analysis with the backward stepwise procedure, 

the final model was formed by: maternal age at delivery, BMI, number of children, breastfeeding in 

previous children, onset of breastfeeding within the first hour, birth plan, induced birth, epidural 

analgesia, type of delivery, prematurity, number of foetus, macrosomia, and skin-to-skin contact (see 

Table 2). 

In this way, having two children (OR: 2.01; CI 95%: 1.26-3.19), breastfeeding previous children (OR: 

1.64; CI 95%: 1.03-2.60), starting breastfeeding within the first hour (OR: 2.11; CI 95%: 1.64-2.72), 

and having mostly followed a birth plan (OR: 1.50 CI 95%: 1.19-1.89) increase the likelihood of 

exclusive breastfeeding at hospital discharge. 

On the other hand, prematurity (OR: 0.43 CI 95%: 0.30-0.62), multiple pregnancy (OR: 0.29 CI 95%: 

0.16-0.53), having had induced delivery (OR:0.82; CI 95%: 0.68-0.99), caesarean (OR: 0.75; CI 

95%:0.57-0.99), macrosomia (OR: 0.60 CI 95%: 0.39-0.92), higher BMI (OR: 0.98 CI 95%: 0.96-1.00), 

epidural analgesia (OR: 0.67 CI 95%: 0.53-0.85) and higher maternal age (OR: 0.96 CI 95%: 0.94-0.98) 

reduce the likelihood of exclusive breastfeeding at hospital discharge. In supplementary Figures 1.A and 

2.B, two estimation examples of the likelihood of breastfeeding have been presented for two opposing 

examples. These estimates have been made using a probability calculator through an Excel sheet that 

can be found in Appendix 1. 
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The predictive ability of this model in the derivation cohort proved to be satisfactory, obtaining 0.76 

(95% CI: 0.74-0.78) in the AUC of ROC (Figure 1). The AUC of ROC in the validation cohort was 0.74 

(95% CI: 0.71-0.77) (Figure 2), which is considered satisfactory according to Swets's criteria (Table 2).  

The model’s predictive characteristics for the derivation and validation cohort were also studied for the 

different probabilities (see Table 3).  

Finally, comparability issues were examined in both cohorts and statistically significant differences were 

found in some of the variables: maternal age, number of children, previous caesarean-section, 

prematurity, and previous breastfeeding (see Table 4). 

DISCUSSION 

In this study, a predictive model for exclusive breastfeeding at hospital discharge has been developed, 

with satisfactory predictive ability for both the derivation cohort (AUC: 0.76) and the validation cohort 

(AUC: 0.74). The predictive factors involved in this model are: number of children, prematurity, 

multiple pregnancy, induced delivery, type of delivery, previous breastfeeding, onset of breastfeeding 

within the first hour, skin-to-skin contact, birth plan, macrosomia, BMI, epidural analgesia, and maternal 

age at delivery. 

Only two previous predictive models on breastfeeding have been identified (Berra et al., 2001). The 

Berra et al. model (Berra et al., 2001) focuses on premature cessation of breastfeeding and collects data 

on women after the first month and at six months. The second predictive model, carried out by 

Krombong et al.(Kronborg and Væth, 2019), is designed to be applied in the first few hours after birth 

and predicts the risk of cessation of breastfeeding before the first 17 postpartum weeks. There are also 

two studies that apply the BAS (Breastfeeding Assessment Score) scale (Hall et al., 2002) and LATCH 

assessment system (Tornese et al., 2012) respectively, and which use the scores obtained on these scales 

as predictors of breastfeeding duration, obtaining good results. Recently, a predictive model using a 

decision tree has been published which deals with cessation of breastfeeding at two months, based on 

the Chinese version of the Self-efficacy Breastfeeding Scale (Wang et al., 2020). 
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One of the factors that affects the type of breastfeeding at discharge is maternal age. Some studies reflect 

that the older the age of the mother, the greater the likelihood of breastfeeding and of doing so for longer 

periods of time (Kitano et al., 2016; Scott et al., 2001; Senarath et al., 2010). However, there are also 

studies that show the opposite trend (Kitano et al., 2016; Whipps, 2017). These disagreements are likely 

due not only to age, but to a set of factors such as parity or educational level (Whipps, 2017). 

The relationship between the number of children and breastfeeding is controversial (Cohen et al., 

2018b). While some studies have found no differences between parity and the onset or duration of 

breastfeeding (Guo et al., 2013; Scott et al., 2001), others reflect that primiparous are more likely to 

breastfeed but multiparous breastfeed for longer (Scott et al., 2001). Conversely, some studies conclude 

that being multiparous increases the likelihood of breastfeeding (Amin et al., 2011; Kaneko et al., 2006; 

Kitano et al., 2016; Wiklund et al., 2009). In the present study, a relationship between the number of 

children and breastfeeding was identified.  

The breastfeeding trend is likely to be related to maternal age, previous breastfeeding experience and 

parity, but it may also be related to other potentially modifiable factors (Kaneko et al., 2006). In this 

regard, it is worth noting the role of epidural analgesia since it interferes with the release of endogenous 

oxytocin (Ahm et al., 2002). Blood studies reveal that oxytocin levels are reduced during childbirth in 

women with epidural and these reduced levels of oxytocin at childbirth can also play an important role 

in delaying milk production during the postpartum period (Ahm et al., 2002). 

In relation to the type of birth, there are numerous studies that report that women who have a C-section 

done have lower rates of breastfeeding (Ahmed and Salih, 2019; Azzeh et al., 2018; Cohen et al., 2018b; 

DiFrisco et al., 2011; McDonald et al., 2012). These differences may be motivated by hospital practices 

in these interventions, as after a C-section skin-to-skin contact, immediately after birth, is less likely to 

happen (Ahmed and Salih, 2019; McDonald et al., 2012; Sutherland et al., 2012). 

As for maternal BMI, it has been observed that it is closely related to the onset of macrosomia in children 

(Kominiarek and Peaceman, 2017; Yu et al., 2006)  and, in these women, breastfeed has been identified 
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as less common (Boudet-Berquier et al., 2018) and shorter in duration (Ballesta-Castillejos et al., 2019; 

Flores et al., 2018).  

On the other hand, prematurity and its consequences are serious and extend beyond the prenatal period 

(Ahmed and Sands Correspondence, 2010). The health benefits these babies obtain from breastfeeding 

are numerous, but breastfeeding in these cases is a challenge due to their physiological and 

neuromuscular immaturity (Ahmed and Sands Correspondence, 2010). Delayed lactogenesis and lower 

milk production at the onset of breastfeeding (Méio et al., 2018) have been observed in women with 

preterm births, which may increase the use of artificial milk to feed the baby.  

Multiple pregnancies are also a major challenge regarding breastfeeding (Whitford et al., 2017). 

Different studies have shown that mothers with multiple pregnancies are less prone to breastfeeding 

(Lutsiv et al., 2013), with lower rates of onset of breastfeeding (Yokoyama et al., 2006), and are also 

likely to offer any type of feeding (Whitford et al., 2017). 

Finally, it is worth highlighting the relationship between attendance to maternal education with 

breastfeeding training and exclusive breastfeeding at discharge. This relationship is in line with the 

findings made by other authors who have also described that educational interventions improve maternal 

breastfeeding self-efficacy (Chipojola et al., 2020), and thereby increase breastfeeding rates at hospital 

discharge (Prasitwattanaseree et al., 2019). 

As for the limitations of the study, in the data collection process, an information bias was considered 

unlikely since the data collected and the way in which the possible answers were presented did not 

require a high level of education, and the questions were asked in a basic and simple way in order to be 

easily understood regardless of the level of education. On the other hand, another limitation of the study 

can be attributed to the system of obtaining data through the different breastfeeding associations, where 

women are more sensitised to this topic. However, the authors consider that this fact does not affect the 

results, as it is not a study on determining the prevalence of breastfeeding, but on determining the 

predictive factors for breastfeeding at discharge. Regarding the predictive model, it must be highlighted 
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that it has been developed on a population residing in Spain so, to be used in other cultural contexts, it 

should first be validated. 

Regarding the strengths of the study, the validation and derivation cohort show significant differences 

regarding some variables. However, the predictive model still has good predictability. The most realistic 

estimates are those resulting from the analysis of the validation cohort, since the results from the 

derivation cohort suffer from over-optimism. It is highly recommended to validate this model in other 

totally different populations with social-health resources.  

Despite the benefits of breastfeeding for both mother and newborn, breastfeeding rates remain an issue 

to improve in many countries. Nurses and midwives are the leading professionals in population health 

education, and breastfeeding provides an unparalleled framework for improving mother and child health 

both in the long and short term. This predictive model provides a new tool for healthcare professionals 

to make improvements in their healthcare tasks. Being able to detect women at higher risk of not 

breastfeeding early allow professionals to develop breastfeeding support strategies adapted to this at-

risk population with increased support during hospital admission and greater follow-up by professionals 

following hospital discharge.  For future research, it would also be interesting to adapt this predictive 

model to other populations so that they may detect women at increased risk of premature cessation of 

breastfeeding and develop new predictive models that detect the probability of not initiating 

breastfeeding during pregnancy, so as to implement breastfeeding support measures before delivery. 

 

CONCLUSION 

A predictive model for breastfeeding at hospital discharge was accomplished. It is hoped that the model 

will help professionals to identify those mothers at higher risk of not breastfeeding so that strategies 

may be implemented to increase the prevalence of breastfeeding at hospital discharge. 
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Figure 1. ROC curve of the predictive model for the derivation cohort. 
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Figure legend. Area under the ROC curve to determine the predictive ability of the model in the 

derivation cohort, representing the sensitivity on the ordinate axis and specificity in the abscissa. 

 

 

 

 

 

 

 

Figure 2. ROC curve of the predictive model for the validation cohort.  
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Figure legend. Area under the ROC curve to determine the predictive ability of the model in the 

validation cohort, representing the sensitivity on the ordinate axis and specificity in the abscissa. 

 

 

 

 

 

 

Table 1. Bivariate analysis of potential predictive factors of breastfeeding at discharge.  
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Predictor Breastfeeding at discharge P Value 

No 

n (%) 

Yes 

n (%) 

Maternal age   Media (SD) 33.9 (4.37) 33.7 (4.25) 0.101 

Level of studies   0.518 

  No studies 0 (0.0) 5 (100.0)  

  Primary 15 (25.0) 45 (75.0)  

  Secondary 181 (19.7) 736 (80.3)  

  University 474 (19.7) 1931 (80.3)  

Nationality   0.001 

  Spanish 609 (19.2) 2561 (80.8)  

  Foreign 61 (28.1) 156 (71.9)  

Family income   0.745 

   ≤ 1000 euros 44 (23.2) 146 (76.8)  

  1001-2000 euros 218 (19.4) 904 (80.6)  

  2001-3000 euros 239 (20.2) 945 (79.8)  

  3001-4000 euros 119 (18.9) 509 (81.1)  

  >4000 euros 50 (19.0) 213 (81.0)  

Body Mass Index_Mean (SD) 28.4 (4.89) 27.7 (4.27) <0.001 

Smoking habit   0.480 

  No habit 505 (19.3) 2106 (80.7)  

  1-10 cigarettes 122 (21.0) 458 (79.0)  

  >10 cigarettes 43 (21.9) 153 (78.1)  

Type of conception   <0.001 

  Spontaneous 562 (18.5) 2475 (81.5)  

 Artificial Insemination 22 (28.6) 55 (71.4)  

  IVF 86 (31.5) 187 (68.5)  
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Support from partner   0.011 

  No 151 (23.2) 500 (76.8)  

  Yes 489 (18.7) 2120 (81.3)  

Number of children   <0.001 

  One 553 (25.0) 1658 (75.0)  

  Two 100 (9.7) 926 (90.3)  

  Three or more 16 (11.2) 127 (88.8)  

Previous caesarean section   0.052 

  No 625 (20.2) 2474 (79.8)  

  Yes 44 (15.4) 242 (84.6)  

Birth plan   <0.001 

  No 451 (22.7) 1534 (77.3)  

  Yes, but not followed 78 (22.5) 268 (77.5)  

  Yes, mostly followed 141 (13.4) 915 (86.6)  

Labour induction   <0.001 

  No 351 (16.5) 1782 (83.5)  

  Yes 319 (25.4) 935 (74.6)  

Regional analgesia   <0.001 

  No 127 (12.8) 865 (87.2)  

  Yes 543 (22.7) 1852 (77.3)  

Nitrous oxide   0.495 

  No 649 (19.9) 2617 (80.1)  

  Yes 21 (17.4) 100 (82.6)  

General anaesthesia   0.001 

  No 654 (19.5) 2695 (80.5)  

  Yes 16 (42.1) 22 (57.9)  
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Nonpharmacologic methods to 

management of labour pain 

  0.001 

  No 633 (20.5) 2456 (79.5)  

  Yes 37 (12.4) 261 (87.6)  

Type of delivery   <0.001 

   Normal birth 275 (13.5) 1766 (86.5)  

   Instrumental birth 122 (21.3) 452 (78.7)  

   Planned caesarean 80 (33.1) 162 (66.9)  

   Emergency caesarean 193 (36.4) 337 (63.6)  

Episiotomy   0.815 

  No 451 (19.9) 1816 (80.1)  

  Yes 219 (19.6) 901 (80.4)  

Third or fourth degree vaginal 

tearing 

  0.197 

  No 665 (19.9) 2680 (80.1)  

  Yes 5 (11.9) 37 (88.1)  

Prematurity   <0.001 

  No 584 (18.3) 2609 (81.7)  

  Yes 86 (44.3) 108 (55.7)  

Multiple birth   <0.001 

  No 631 (19) 2688 (81.0)  

  Yes 39 (57.4) 29 (42.6)  

Low weight   <0.001 

  No 579 (18.2) 2600 (81.8)  

  Yes 91 (45.5) 109 (54.5)  

Macrosomia   0.181 

  No 633 (19.6) 2592 (80.4)  
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  Yes 37 (24.0) 117 (76.0)  

Newborn admittance   <0.001 

  No 497 (16.7) 2472 (83.3)  

  Yes 173 (41.4) 245 (58.6)  

Attendance to maternal education   <0.001 

  No 109 (14.7) 630 (85.3)  

  Yes, but not on breastfeeding 144 (23.6) 465 (76.4)  

  Yes, with breastfeeding training 417 (20.5) 1622 (79.5)  

Previous breastfeeding   <0.001 

  No 558 (24.7) 1699 (75.3)  

  Yes 112 (9.9) 1018 (90.1)  

Skin-to-skin contact   <0.001 

  No (but no mother-child 

separation) 

278 (38.6) 443 (61.4)  

  Yes, but less than an hour 94 (26.7) 258 (73.3)  

  Yes, and for one hour minimum 298 (12.9) 2016 (87.1)  

Bold: Statistically significant differences 
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Table 2.  Risk predictive model for breastfeeding at discharge 

Number of events in Derivation Cohort 3387 (80.2%) 

Number of events in Validation Cohort 1694 (82.1%) 

Predictors Beta Coeff. Odds Ratio (95% CI*) P value 

Maternal age at delivery -0.038 0.96 (0.94-0.98) 0.001 

Number of children   0.012 

   One  1 (Ref)  

   Two 0.701 2.01 (1.26-3.19) 0.003 

   Three or more 0.631 1.87 (0.92-3.81) 0.080 

Prematurity - 0.830 0.43 (0.30-0.62) <0.001 

Multiple pregnancy -1.216 0.29 (0.16-0.53)  

Induced delivery 0.095 0.82 (0.68-0.99) 0.046 

Type of delivery   0.109 

   Normal delivery  1 (Ref)  

   Instrumental delivery -0.026 0.97 (0.75-1.26) 0.845 

   Caesarean -0.280 0.75 (0.57-0.99) 0.044 

Previous breastfeeding 0.495 1.64 (1.03-2.60) 0.036 

Onset of breastfeeding within the first hour 0.751 2.11 1.64-2.72 <0.001 

Skin-to-skin contact   0.001 

     No  1 (Ref)  

     Yes, but less than an hour -0.085 0.91 (0.65-1.28) 0.622 

     Yes, and for an hour minimum 0.416 1.51 (1.11-2.06) <0.001 

Birth plan   0.001 

   No  1 (Ref)  

   Yes, but not followed 0.321 1.37 (1.02-1.85) 0.035 

   Yes, and mostly followed 0.409 1.50 (1.19-1.89) <0.001 

Macrosomia -0.500 0.60 (0.39-0.92) 0.021 
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BMI -0.019 0.98 (0.96-1.00) 0.077 

Epidural use -0.391 0.67 (0.53-0.85) 0.001 

Constant 2.593   

AUC** ROC Derivation Cohort  0.76 (0.74-0.78) <0.001 

AUC** ROC Validation Cohort  0.74 (0.71-0.77) <0.001 

Beta Coeff.: Beta Coefficient; BMI: Body Mass Index; AUC: Area under the curve. 

*CI: Confidence interval 

**AUC: Area under the curve 
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Table 3. Predictive characteristics of the model for different probabilities. 

Probability Sensitivity Specificity PPV* NPV** LR+ LR- 

Higher 0.5       

   Derivation Cohort 85.4 49.2 87.2 45.3 1.68 0.30 

   Validation Cohort 84.6 47.5 88.0 40.4 1.61 0.32 

Higher 0.6       

  Derivation Cohort 74.0 62.7 89.0 37.2 1.99 0.41 

  Validation Cohort 75.1 56.8 88.0 33.4 1.74 0.44 

Higher 0.7       

  Derivation Cohort 54.2 82.9 92.8 30.7 3.17 0.55 

  Validation Cohort 57.9 76.1 91.7 28.4 2.42 0.55 

Higher 0.8       

  Derivation Cohort 32.0 93.5 95.2 25.3 4.92 0.72 

  Validation Cohort 39.1 91.7 95.5 24.9 4.17 0.66 

Higher 0.9       

  Derivation Cohort 10.0 99.4 98.5 21.4 16.7 0.90 

  Validation Cohort 10.6 98.3 96.7 19.5 6.24 0.91 

 

*PPV: Positive Predictive Value 

**NPV: Negative Predictive Value 
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Table 4. Comparison between derivation and validation cohort characteristics.  

Characteristics Derivation Cohort 

n=3387 (n/%) 

Validation Cohort 

n=1694 (n/%) 

P 

Value 

Exclusive breastfeeding   0.117 

  No 670 (19.8) 304 (17.9)  

  Yes 2717 (80.2) 1390 (82.1)  

Maternal age_Mean (SD) 33.7 (4.27) 34.2 (4.22) 0.001 

Level of studies   0.788 

  No studies 5 (0.1) 2 (0.1)  

  Primary 60 (1.8) 25 (1.5)  

  Secondary 917 (27.1) 474 (28.0)  

  University 2405 (71.0) 1193 (70.4)  

Nationality   0.966 

  Spanish 3170 (93.6) 1586 (93.6)  

  Foreign 217 (6.4) 108 (6.4)  

Family income   0.740 

   ≤ 1000 euros 190 (5.6) 96 (5.7)  

  1001-2000 euros 1122 (33.1) 569 (33.6)  

  2001-3000 euros 1184 (35.0) 562 (33.2)  

  3001-4000 euros 628 (18.5) 324 (19.1)  

  >4000 euros 263 (7.8) 143 (8.4)  

Body Mass Index Media (SD) 27.80 (4.41) 27.96 (4.42) 0.206* 

Smoking habit   0.368 

  No habit 2611 (77.1) 1323 (78.1)  

  1-10 cigarettes 580 (17.1) 289 (17.1)  

  >10 cigarettes 196 (5.8) 82 (4.8)  

Type of conception   0.513 
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  Spontaneous 3037 (89.7) 1501 (88.6)  

  Artificial insemination 77 (2.3) 43 (2.5)  

  IVF 273 (8.1) 150 (8.9)  

Support from partner   0.207 

  No 651 (68.2) 304 (31.8)  

  Yes 2609 (66.0) 1344 (34.0)  

Number of children   <0.001 

  One 2211 (65.4) 967 (57.2)  

  Two 1026 (30.4) 623 (36.8)  

  Three or more 143 (4.2) 102 (6.0)  

Previous caesarean section   <0.001 

  No 3099 (91.6) 1497 (88.4)  

  Yes 286 (8.4) 196 (11.6)  

Birth plan   0.445 

   No 1985 (58.6) 968 (57.1)  

   Yes, but not followed 346 (10.2) 168 (9.9)  

   Yes, and mostly followed 1056 (31.2) 558 (32.9)  

Labour induction   0.299 

  No 2133 (63.0) 1092 (64.5)  

  Yes 1254 (37.0) 602 (35.5)  

Regional analgesia   0.822 

  No 992 (29.3) 491 (29.0)  

  Yes 2395 (70.7) 1203 (71.0)  

Nitrous oxide   0.247 

  No 3266 (96.4) 1644 (97.4)  

  Yes 121 (3.6) 50 (3.0)  

General anaesthesia   0.467 
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  No 3349 (98.9) 1671 (98.6)  

  Yes 38 (1.1) 23 (1.4)  

Natural methods   0.523 

  No 3089 (91.2) 1554 (91.7)  

  Yes 298 (8.8) 140 (8.3)  

Type of delivery   0.611 

   Normal birth 2041 (60.3) 1025 (60.5)  

   Instrumental birth 574 (16.9) 270 (15.9)  

   Planned caesarean 772 (22.8) 399 (23.6)  

Episiotomy   0.105 

  No 2267 (66.9) 1172 (69.2)  

  Yes 1120 (33.1) 522 (30.8)  

Third or fourth degree vaginal 

tearing 

  0.389 

  No 3345 (98.8) 1668 (98.5)  

  Yes 42 (1.2) 26 (1.5)  

Prematurity   <0.001 

  No 3193 (94.3) 1553 (91.7)  

  Yes 194 (5.7) 141 (8.3)  

Multiple birth   0.780 

  No 3319 (98.0) 1658 (97.9)  

  Yes 68 (2.0) 36 (2.1)  

Low weight   0.412 

   No 3179 (94.1) 1581 (93.5)  

   Yes 200 (5.9) 110 (6.5)  

Macrosomia   0.559 

   No 3225 (95.4) 1620 (95.8)  
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   Yes 154 (4.6) 71 (4.2)  

Newborn admittance   0.213 

  No 2969 (87.7) 1464 (86.4)  

  Yes 418 (12.3) 230 (13.6)  

Attendance to maternal education   0.273 

  No 739 (21.8) 402 (23.7)  

  Yes, but not on breastfeeding 609 (18.0) 306 (18.1)  

  Yes, with breastfeeding training 2039 (60.2) 986 (58.2)  

Previous breastfeeding   <0.001 

  No 2257 (66.6) 985 (58.1)  

  Yes 1130 (33.4) 709 (41.9)  

Skin-to-skin contact   0.328 

  No (but no mother-child separation) 721 (21.3) 339 (20.0)  

  Yes, but less than an hour 352 (10.4) 163 (9.6)  

  Yes, and for an hour minimum 2314 (68.3) 1192 (70.4)  

*(Mean± SD), Student’s t-Fisher test 
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SUPPLEMENTARY MATERIAL 

 
Supplementary Figure 1.A: Probability of breastfeeding at discharge. Example 1. 

 

Figure legend. Probability of breastfeeding for a 38-year-old woman, first child, premature, multiple gestation, induced labor, cesarean section, no previous 

breastfeeding experience, no initiation of breastfeeding in the first hour, no skin-to-skin contact, no birth plan, no macrosomic, with a BMI of 40 and who has 

used an epidural = 7.4% 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



37 
 

 
 

37 

Supplementary Figure 1.B: Probability of breastfeeding at discharge. Example 2. 

 

Figure legend. Probability of breastfeeding for a 28-year-old woman, second child, not premature, not multiple gestation, not induced labor, normal labor, 

with previous breastfeeding experience, with initiation of breastfeeding in the first hour, with skin-to-skin contact, with plan of respected delivery, not 

macrosomic, with a BMI of 23 and that has used an epidural = 95.1% 
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Table 1: Published predictive models on maternal breastfeeding. 

 
 
Year 
 

 
Author 

 
Population 

 
Objective 

 
Conclusion 

2001 
 

Berra, S et al. 700 newborns from two 
cohorts developed in 1993 and 
1995. The study was carried out 
on 632 newborns. 

Develop a model to predict cessation 
of breastfeeding before 6 months in 
newborns. 

Develop a predictive model that considers 4 factors: previous 
breastfeeding time period, time breastfeeding, time between 
delivery and first contact with the child, and whether 
pregnancy was planned. 

2002 
 

Hall, R et al. 1108 mother-infant pairs. 
 
 
 
 
 
 

Develop a succinct and comprehensive 
breast-feeding assessment score (BAS) 
to accurately identify infants at risk for 
early cessation of breast-feeding 
before initial hospital discharge. 

The BAS was easily and quickly performed before hospital 
discharge for near term and term infants, which accurately 
predicted the risk of breast-feeding cessation within 7 to 10 
days of age in the population studied. 

2012 
 

Tornese, G et al. 299 mother–infant dyads. 
 

Analyse the relationship between the 
LATCH score assessed in the first 24 
hours after delivery and non-exclusive 
breastfeeding at discharge. 
 

The LATCH score is a useful tool to identify mother-infant pairs 
who might benefit from additional skilled support in specific 
subgroups at risk of non-exclusive breastfeeding at discharge. 

2019 
 

Kronborg, H et 
al. 

Derivation cohort collected in 
1999, which included 471 
Danish-speaking mothers. 
Validation cohort from 2017 (n 
= 612). 

To validate a revised version of the 
breastfeeding score using new and 
expanded data. 

The breastfeeding score indicated good ability to discriminate 
between mothers at risk of early exclusive breastfeeding 
cessation. 

2020 
 

Wang, Y et al. 1,500 mother–infant dyads. Apply a decision tree (DT) model to 
predict EBF at two months 
postpartum. 
 

The DT model showed similar or better performance than the 
logistic regression model in assessing the risk of early cessation 
of EBF before two months postpartum. The DT model has 
potential for application in clinical practice and identifies high-
risk subpopulations that need specific prevention. 
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ASSOCIATE EDITOR'S COMMENTS 

 

Please amend the title of the paper to make the research design explicit. we suggest: 

'Development and validation of a predictive model of exclusive breastfeeding at hospital 

discharge: retrospective cohort study' 

Thank you very much for your comment; this has been modified. Page 1, paragraph 1. 

 

Well done for undertaking the recommended revisions.  

Unfortunately there remain some required revisions of the manuscript which I set out below. 

Please undertake these corrections meticulously (carefully) so that the manuscript reaches a 

publishable standard. 

 

In the Abstract Design: “Retrospective cohorts study on women who gave birth between 2014 

and 2019 in Spain”. Please correct cohorts to cohort. 

Thank you very much for your correction; this has been modified. Page1, paragraph 4, line 1. 

 

Page 3, line 33: “Summarising global data on any breastfeeding rates, we find that Canada stands 

out..”. Please remove “we find that”. 

Thank you very much for your correction; this has been modified. Page 3, paragraph2, line 4. 

 

Page 4, line 39: “baby friendly hospital”. Please correct: Baby Friendly ie upper case as it is a 

recognised assignation. 

Thank you very much for your suggestion; this has been modified. Page 4, paragraph 5, line 10. 

 

Page 5, line 9: “In this sense, the research question is: Could it be possible to predict premature 

cessation of maternal breastfeeding?”. Please revise this sentence. I suggest the following: The 

research question is: Is it possible to predict premature cessation of maternal breastfeeding? 

Thank you very much for your suggestion; this has been modified. Page 5, paragraph 1, line 5. 

 

Page 5, line 26: “A retrospective cohorts methodology”. Please correct to: A retrospective cohort 

method 

Thank you very much for your correction; this has been modified. Page 1, paragraph 2, line 1. 

 

Page 5, line 21: “the online ad-hoc questionnaire”. Please remove “ad hoc”. 

Thank you very much for your correction; this has been removed. Page 5, paragraph 2, line 3. 

 

Page 5, line 40: “In an attempt to estimate the sample size to obtain valid coefficient estimates, 

the maximum modelling principle (Peduzzi et al., 1996). was followed.” Please revise this 

Response to Reviewers



sentence. I suggest the following: The maximum modelling principle (Peduzzi et al., 1996) was 

used to estimate the sample size to obtain valid coefficient estimates. 

Thank you very much for your suggestion; this has been modified. Page 5, paragraph 3, line 1. 

 

Page 6, line 14: A survey methodology was used to collect relevant data for this study. The 

research team developed the questionnaire taking into account the aspects that other authors 

had described as related to maternal breastfeeding at hospital discharge. The questions asked 

in the questionnaire are divided into open questions such as maternal age or number of children, 

questions about whether the mother is a smoker or has been performed a previous C-section, 

and multiple answer questions such as the type of delivery. Prior to the mass dissemination of 

the survey, a pilot study was conducted involving women from two different lactation 

associations through email. Once checked that the questions were easily understood by the 

participants and that there were no problems at the technical level when sending the emails, 

answering them, and receiving the data, the online self-administered questionnaire was sent to 

the different Spanish breastfeeding associations. In turn, these 

associations disseminated the questionnaire among their members, who accessed the survey 

through the link and were able to complete it online. The questionnaire included questions on 

sociodemographic and clinical aspects of the mother, and also questions on obstetrics, foetal, 

and breastfeeding topics.  

Please revise the above text. I suggest the following: The study data was collected using an 

online questionnaire drawing upon previous research of maternal breastfeeding at hospital 

discharge. The questionnaire included questions on sociodemographic and clinical aspects of 

the mother, as well as questions on obstetrics, foetal, and breastfeeding topics. A pilot study 

was conducted using women from two lactation associations to assess whether the questions 

were easily understood and that there were no problems at the technical level the online self-

administered questionnaire prior to emailing to the different Spanish breastfeeding 

associations. These associations disseminated the questionnaire among their members for 

online completion. 

Thank you very much for your correction; this has been modified. Page 6, paragraph 2. 

 

Page 8, line 47: To ensure that participants understood the purpose of the study and accepted 

the processing of their data, before answering the questions, participants had to receive 

information on the purpose of the questionnaire and the ethical considerations associated. In 

order to complete the questionnaire, it was essential that they clicked a box in which they stated 

that they understood the information and agreed to continue with the study. In addition, they 

were informed that the data collected were completely anonymous, confidential, would not be 

used for purposes other than those of carrying out this study, and that they were free to 

(continued on Page 9, line 1) drop form the study at any time. An email address was offered so 

that participants could contact in case of doubt about the collection or processing of their data 

or if they wanted to delete their data from our database. The information collected was stored 

and processed on a computer without internet 

access so that no one had remote access to the data. 

Please revise the above text. I suggest the following: Prior to questionnaire completion, all 



participants gave informed consent by confirming that they understood that their participation 

was voluntary, and anonymous, and that they could withdraw at any time, that their data would 

be completely confidential, stored and analysed on a secure computer and would only be used 

for the study. The participants were given a contact email with the research team for queries 

and to withdraw their data. 

Thank you very much for your suggestion; this has been modified. Page 18, paragraph 3, line 3. 

 

Page 9, line 38: Please remove ‘SPPS’ 

Thank you very much for your correction; this has been modified. Page 9, paragraph 2, line 1. 

 

Page 11, line 6: “two studies in the literature that apply the BAS”. Please remove “in the 

literature”. 

Thank you very much for your correction; this has been modified. Page 10, paragraph 3, line 6. 

 

Page 11, line 21: “…maternal age. In this sense, some…” Please remove “In this sense”.  

Thank you very much for your suggestion; this has been modified. Page 10, paragraph 4, line 1. 

 

Page 11, line 59: (Ahm et al., 2002). “In this sense, blood studies reveal” Please remove “In this 

sense”. 

Thank you very much for your correction; this has been modified. Page 11, paragraph 2, line 4. 

 

Page 12, line 42 : “In this same sense, multiple pregnancies” Please remove “In this same sense”.  

Thank you very much for your suggestion; this has been modified. Page 17, paragraph 2, line 1. 

 

Page 13, line 31: “Yet, we must clarify that the most realistic estimates”. Please remove “Yet, we 

must clarify that” 

Thank you very much for your suggestion; this has been modified. Page 12, paragraph 2, line 2. 

 

Page 13, line 36: “In this sense, it would be highly recommended”. Please remove “In this sense” 

and simply state: it is recommended… 

Thank you very much for your suggestion; this has been modified. Page 12, paragraph 2, line 4. 

 

Page 14, line 12: In short, the objective of this paper of developing a predictive model for the 

breastfeeding at hospital discharge has been accomplish, which may imply an aid for 

professionals in identifying women with a higher risk of not breastfeeding at hospital discharge 

in a quick and objective way, so that specific strategies could be implemented to support these 

women with the ultimate goal of increasing the prevalence of breastfeeding at hospital 



discharge.  

Please revise this very long sentence. I suggest the following: A predictive model for 

breastfeeding at hospital discharge was accomplished. It is hoped that the model will aid 

professionals in identifying those mothers at higher risk of not breast feeding so that strategies 

may be implemented to increase the prevalence of breast feeding at hospital discharge. 

Thank you very much for your suggestion; this has been modified. Page 13, paragraph 2. 
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