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Abstract: Purpose: The primary aim of this study is to determine the influence of an intervention in
women based on a free mobile application (LactApp®, Barcelona, Spain) in maintaining breastfeeding
(BF) up to 6 months postpartum. The secondary aim is to assess the effect of health literacy (HL)
on breastfeeding duration. Methods: A multicenter, randomized controlled clinical trial of parallel
groups will be carried out. Women will be randomly assigned to each of the parallel groups. In
the control group, usual clinical practice will be followed from the third trimester of pregnancy to
promote BF. In the intervention group, and in addition to usual clinical practice, the women will use a
free mobile application (LactApp®) from the third trimester to 6 months postpartum. The type of BF
at birth, at 15 days and at 3 and 6 months postpartum and the causes of cessation of BF in both groups
will be monitored. The hypothesis will be tested using inferential analysis, considering an alpha of
5%. The study protocol was approved by the Clinical Research Ethics Committee of Hospital de la
Ribera (Alzira, Valencia, Spain) in February 2021. A per protocol analysis and an intention-to-treat
analysis will be performed. Discussion: This study will identify the influence of a mobile application
on improving BF rates. If the application proves effective, we will have a tool with free information
available to any user at any time of day, which may be complemented by normal clinical practice and
be integrated into our health care system. Trial registration: ClinicalTrials.gov ID: NCT05432700.
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1. Introduction

The World Health Organization (WHO) recommends exclusive breastfeeding (EBF)
for the first six months of an infant’s life, followed by complementary feeding until the
infant is two or more years old [1]. The WHO firmly supports this type of feeding due to
the clear benefits of breastfeeding (BF) for both the infant and the mother [2–4].

In Spain, the EBF rates at 6 months fall well short of the international recommenda-
tions [5]. Different studies have found the BF rates to be about 70% at maternal discharge,
68.4% at 6 weeks of life, and 24.7% at 6 months postpartum [6], though other more local
studies report even lower rates [7]. A recent study on the prevalence of EBF up to 6 months
of age carried out in our setting [8], involving a selected sample of women with an early
start of BF in 87.7% of the cases, documented an EBF rate of 38.6% at 6 months postpartum,
which is far below the worldwide target of 50% EBF at 6 months established by the WHO
for the year 2025 [1].
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A great variety of beneficial methods for promoting BF have been evaluated [9]. A
number of health interventions have shown improvement of the BF rates, with proactive
measures and the earliest intervention possible being the most successful strategies [10].
Both individualized and personalized support, as well as telephone mediated supportive
measures, have demonstrated favorable outcomes [11,12], and the combination of various
of these interventions enhances the effects and outcomes [13,14].

At present there are new interventions that still need to be tested for their long-term
efficacy, such as the use of mobile applications [15,16]. In this context, mobile health services,
mHealth, are defined as medical and public health practices compatible with mobile devices
such as smartphones, patient monitoring devices, personal digital assistants and other
wireless devices [17,18]. A large proportion of the European population consults online
information for its health problems [19]. These users consider that the information they
find is going to be useful for them [20]. On the other hand, healthcare systems increasingly
make use of online services in support of users and healthcare professionals, including the
utilization of mobile applications [21]. Nevertheless, it must be taken into account that the
use of such tools is not proportional within the population, and that we must ensure that
the information provided is not only based on the best available scientific evidence, but is
also accessible to women at risk of social exclusion [22]. In line with different studies, the
application of a protocolized intervention that is accessible and adapted to the needs of
women effectively improves the rates and duration of BF [4,13,14,23–26].

On the other hand, while there is no single definition of health literacy (HL), the
term refers to user knowledge and skills in adequate decision making in sociosanitary
care [27]. Such skills include reading, writing, making calculations, communication capacity
and—increasingly so—the use of information technologies. Deficient HL has been related
to poor health outcomes, including the early suspension of BF [28–30], which is one of
the most relevant public health problems and is of special importance in the maternal–
childhood population.

In Spain, few randomized clinical trials have analyzed the benefits of interventions
based on mobile devices in BF. The main objective of this study is to determine the influence
of an intervention program in maintaining BF up to 6 months postpartum. The secondary
aim is to assess the HL level of the participants and its association to the early (less than
6 months postpartum) suspension of BF.

2. Materials and Methods
2.1. Study Design

A multicenter, randomized controlled trial (RCT) of parallel groups has been designed.
The clinical trial will be described according to the Consolidated Standards of Reporting
Trials (CONSORT) [31] and using the Template for Intervention Description and Replication
checklist (TIDieR) [32]. The study has been registered on ClinicalTrials.gov Identifier:
NCT05432700.

2.2. Recruitment

The study will be conducted in three public hospitals in eastern Spain (Hospital Lluis
Alcanyis, Hospital General de Castellón, and Hospital Universitario de la Ribera), and
in one hospital in the western part of the country (Hospital San Pedro de Alcántara de
Cáceres). The four hospitals serve a total population of 500,000 inhabitants, with an average
of 5000 births a year. The women will be included during the third trimester of pregnancy
in the different primary care midwife consulting rooms of each of the participating centers.

The study exclusion criteria are: females under 16 years of age; women with cognitive
impairments, language barriers, or illiteracy (not able to read Spanish); non-availability of
a mobile device with internet connection; newborn infants with congenital malformations;
twin or multiple pregnancies; and admission to the Neonatal Intensive Care Unit (NICU),
prenatal death or stillbirth, or postpartum complications requiring admission of the mother
to the intensive care unit (ICU). Women failing to respond to the automated messages from
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the platform after three attempts will also be excluded, in the same way as those women in
the control group who have used the LactApp® application on their own initiative. Figure 1
shows the monitoring to be carried out during the study.
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2.3. Randomization and Blinding

The women will be included during the third trimester of pregnancy in the different
primary care midwife consulting rooms of each of the participating centers. After reading
the information sheet and giving informed consent, the women will be registered on a
webpage created for the purpose of the research and will be assigned to one of the groups
(control or intervention) via a simple randomization process, until the estimated sample
size has been reached. Randomization will be performed using Epidat v.4.2. [33], with
groups of equal size.

Allocation concealment will be carried out, with blinding of the midwives in charge of
recruiting the women, providing them with sealed, opaque and sequentially numbered
envelopes to be delivered to each new participant wishing the participate in the study.

The research team will prepare the envelopes based on the random allocation sequence.
Each envelope will contain a card with a QR code providing access to the study follow-up
platform. Follow-up data collection will be conducted by another researcher blinded to
the group status of participants. Only the data manager will have access to all of the
integrated data (the data reported by the participating women through the surveys and the
birth/postpartum data reported by the principal investigators).

2.4. Sample Size Determination

Based on previous studies [15], and assuming the BF suspension rate at 6 months to
be 60% in the control group versus 40% in the intervention group, with a significance level
of p < 0.05 and a statistical power of 85%, a balanced design would require 333 women in
total. Compensating for an estimated loss rate of 20%, the estimated final total sample size
would be 399 women.

2.5. Intervention
2.5.1. Both Groups

The study sample will be compiled during the third trimester of pregnancy in the
different primary care midwife consulting rooms of each of the participating centers. After
receiving the envelope, the women will read the QR code with their mobile device and will
be registered in the nursing platform created for the study, after accepting the privacy policy
statement. Both the intervention group and the control group will undergo an initial survey
to record sociodemographic data, previous experience with BF, and the probable date of
delivery. In addition, two self-administered questionnaires will be completed—one on HL
(HLS-EU-Q16) [34] and another on health-related quality of life (EQ-5D-5L) [35]—through
the e-mail account registered on the platform.

Planning of reminders via e-mail will be performed to obtain information referred to
follow-up, at all times avoiding the provision of any extra information on BF. During preg-
nancy, based on the pregnancy protocol and usual clinical practice, parent role education
and nursing workshops will be planned for both groups, with the availability of different
manuals to be given to each pregnant woman [36].

The platform will send serial e-mails to both study arms (intervention and control) for
follow-up on the type of nursing after birth, at 15 days, at 6 weeks, and at 3 and 6 months.
Questions will be asked regarding the type of nursing and BF-related problems, and the
breastfeeding self-efficacy scale—short form (BSES-SF) will be applied [37]. In the event
of the suspension of BF, the reason for suspension will be recorded, along with the total
breastfeeding time. At 3 and 6 months postpartum, new measurements will be made with
the health-related quality of life questionnaire (EQ-5D).

2.5.2. Control Group (Usual Care)

Usual care includes individual counseling on the benefits of maintaining BF during
the first 6 months and on the introduction of supplementary foods. The mother should
be seen at least 6 times by the midwife and primary care pediatrician before the infant is
6 months old.
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2.5.3. Intervention Group (Mobile Application Group)

From the first recording during the first trimester, the women will be able to consult all
the available information in the application. LactApp® is a free access mobile application
developed through Apple Store and Google Play, and can be consulted in English and
Spanish [38,39]. The central function of LactApp® is its automated nursing consultation
structure. This tool also uses artificial intelligence and is available 24 h a day with a
connection to the Internet, providing convenient and personalized support. LactApp®

includes a self-management form based on over 50 decision trees with questions and
answers developed by nursing experts, and is supported by scientific evidence and current
official health recommendations. The questionnaire generates over 2300 personalized
replies that can be reached through over 76,100 potential routes that vary fitting to the
profile of the users and the options selected by the latter. In addition, the application
reminds the user about the following issues, depending on the entered date of birth:

• The first four weeks: positioning of the infant for breastfeeding, frequency of milk
intake, number and consistency of stools, general care of the breast, and weight gain
of the newborn. For women providing food supplements, the tool offers counseling
and support for returning to breastfeeding.

• From months two to three: recommendations on milk extraction to create a reserve
in case of having to return to work or leave home, with instructions on handling and
storage of the collected milk.

• From months four to six: how to use the milk reserve (if any) and techniques for
administering the stored milk, placing emphasis on the importance of supporting BF
and the advisability of not using other types of feeding.

If the intervention is effective and differences are found between the two groups, an
analysis will be conducted within the intervention group to analyze the profile of women
who are less likely to abandon BF at 6 months based on baseline variables, by adjusting a
multiple logistic regression model, estimating the corresponding ORs and 95%CIs.

2.6. Data Collection and Follow-Up

The collected data will be entered into an electronic form, guaranteeing confidentiality
and anonymity, and ensuring compliance with the applicable regulations. Likewise, losses
and dropouts during the trial will be detailed, along with the corresponding causes. In
addition, e-mails will be sent to the mothers, inviting them to follow-up on breastfeeding
using the self-administered questionnaire found on the created web platform.

The principal investigators will have access to the body of filtered data on the website
created for the project, protected by a password, to be able to retrospectively enter the birth
data and the number of postpartum visits to the different health professionals. In order to
guarantee confidentiality, the data supplied to the project team members will not contain
information capable of identifying the participants.

2.7. Baseline Variables

The following variables will be collected at baseline:
- Sociodemographic variables: maternal age at the probable date of delivery, coun-

try of origin (Spain/foreign), level of education (primary school or lower/secondary
school/university), employment status (self-employment/professional/managerial em-
ployment/employee/unemployed/student/not looking for a job), civil status (single/
married/separated-divorced), partner (yes/no), number of live offspring, previous expe-
rience with breastfeeding (yes/no), participation in maternal education groups (yes/no),
reception of previous information on BF (yes/no), and participation in BF support groups
(yes/no).

- Variables related to health literacy: as a screening tool, use will be made of the
HLS-EU-Q16, which evaluates the HL of the population based on 16 items scored by means
of a Likert scale from “very easy” to “very difficult”. This is a unifactorial scale with
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good internal consistency as measured by McDonald’s omega, with a value of 0.982 in the
Spanish population [34].

- Variables referred to health-related quality of life: use will be made of the EQ-
5D [40] in the baseline measurements and at 3 and 6 months. This scale is very sensitive
to quality of life measures and has been shown to be even more sensitive in women [41].
It comprises 5 items related to mobility, personal care, daily activities, pain/discomfort,
and anxiety/depression. It uses a visual analogue scale (VAS) from 0 to 100 for measuring
health condition at the time of application of the questionnaire [42].

- Variables related to self-efficacy of BF: the measurement of self-efficacy will be made
with the BSES-SF scale in its Spanish version [37]. This instrument consists of 14 items
scored by means of a Likert scale from 1 (not at all) to 5 (always). The BSES-SF is a
unidimensional scale with a Cronbach alpha of 0.79 in its Spanish version.

- Obstetric-neonatal variables. The following information will be collected retrospec-
tively from the electronic case history: gestational age (days) at the time of birth, parity
(none/one or more), type of previous deliveries (none/eutocic/other), onset of labor (spon-
taneous/induced/stimulated), rupture (spontaneous/artificial), group B streptococcus
(positive/negative), intrapartum antibiotic use (yes/no), intrapartum analgesia (inhala-
tory/local/epidural/none), Kristeller maneuver (yes/no), completion of delivery (eutocic
vaginal/eutocic instrumental (vacuum, spatulas, forceps), intrapartum cesarean section),
episiotomy (yes/no), perineal condition following birth (intact/grade 1/grade 2/grade
3/grade 4), newborn gender (female/male), newborn weight (grams), Apgar score, umbil-
ical arterial pH at birth, early skin-to-skin contact (within 30 min and lasting for at least
2 continuous hours) (yes/no/with father), early start of breastfeeding (within 2 h/after
more than 2 h), drinking allowed during delivery (yes/no), accompaniment of maternal
choice allowed (yes/no), mobilization allowed during delivery (yes/no), and positioning
in moment of birth (vertical/lying down—lithotomy position/lateral decubitus).

- Response variable: type of nursing (BF/SF/MF) at 6 months postpartum, to as-
sess newborn and infant feeding practices, with the following options: (a) BF, including
extracted or donor milk. The infant only receives drops or syrups (vitamins, mineral,
medicines); (b) SF (supplementary feeding), where infant feeding is limited to artificial
formulas and solid; and (c) MF (mixed feeding), where infant feeding combines BF and
SF. All women intend to offer BF after birth. The response variable “Suspension of BF at
6 months” (yes/no) will be considered, where “yes” means the infant is receiving SF and
“no” means the infant continues with BF or MF at 6 months.

- Variables related to suspension of BF: type of suspension (total or partial), cause of
early suspension (before 6 months postpartum), and total duration of BF in full days from
time of birth.

- Follow-up variables: participation in support groups, and number of midwife/
pediatrician/pediatric nurse visits during the first 6 months. Even if women suspend BF,
the number of visits to these health professionals will continue to be counted for up to
6 months.

- Variables related to BF education received for 6 months: information/training in
BF (none/previous information received from relatives, friends or health professionals
(midwife, pediatric nurse, obstetrician, pediatrician)), consultation of texts, participation
in birth preparation groups, nursing groups or postpartum groups, and the use of digital
tools (yes/no/specify which).

- LactApp® use will be assessed from women’s reports on the acceptability and
convenience of the mobile application while during use. Data will be collected on the
number of connections made, time of use, and topics consulted. All of these data will be
provided by the company in an anonymized form. No private information resulting from
the mobile application will be collected.
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2.8. Data Analysis

An analysis will be performed of the baseline characteristics between the group of
possible losses to follow-up and the group of women that complete follow-up, based on
two-input tables and the comparison of means, using the Fisher exact test or Mann–Whitney
U-test, as applicable.

Testing of the homogeneity of groups will be completed regarding the baseline vari-
ables and birth-related parameters and the suspension of BF at 6 months, using two-input
tables and the chi-square test (χ2) or Fisher exact test, as applicable, while the comparison
of means will be performed using the Mann–Whitney U-test.

A per-protocol (PP) analysis and intention-to-treat (ITT) analysis will be carried out. In
the PP analysis, continuous variables will be reported as the mean and standard deviation
(SD), or as the median and interquartile range (IQR) in the case of a non-normal data
distribution, while categorical variables will be reported as frequencies and percentages.
Data normality will be assessed using the Kolmogorov–Smirnov test.

In the ITT analysis, sensitivity referring to losses during follow-up will be assessed,
with the response variable of the intervention group being assigned the worst result possible
(suspension of BF at 6 months) and the control group being assigned the best result possible
(no suspension of BF). Evaluation of the differences in response variable between the two
groups will be performed, with all randomized subjects, applying the chi-square test.

2.8.1. Primary Outcome

The efficacy of the intervention in relation to the suspension of BF at 6 months will
be assessed from two-input tables with application of the chi-square test (χ2). Likewise,
multivariate logistic regression analysis will be used, with calculation of the odds ratio
(OR) corresponding to the suspension of BF at 6 months, and the 95% confidence interval
(95%CI).

2.8.2. Secondary Outcome

The level of HL (adequate vs. inadequate) with the HLS-EU-Q16 screening tool and
the characteristics of the women who gave up BF at 6 months (yes/no) will be assessed via
two-input tables with application of the chi-square test (χ2) for qualitative variables. Multi-
variate logistic models will be used in order to analyze the magnitude of the association
with BF at 6 months. The adjusted odds ratio (OR) and 95% confidence interval (95%CI)
will be calculated, and p-values will be presented.

Data analysis will be performed using SPSS v.26.0 for Windows (IBM Corp. 2018,
Armonk, NY, USA) and R (R project 2019, version 4.0.2). The level of statistical significance
defined was p < 0.005.

2.9. Ethical Considerations

The protocol is registered in ClinicalTrials.gov ID: NCT05432700. The study will abide
by Organic Act 3/2018, of 5 December, referring to personal data protection and the guaran-
tee of digital rights, and by Act 41/2002, of 14 November, regulating patient autonomy and
the rights and obligations in relation to information and scientific documentation. Likewise,
the ethical principles of the Declaration of Helsinki will be followed. Informed consent
will be obtained from all the participating women. LactApp® complies with the policies
referring to privacy and cookies, guaranteeing abidance with the measures required by Reg-
ulation (EU) 2016/679 of the European Parliament and Council, of 27 April 2016, regarding
the protection of physical persons with regard to to personal data and the free circulation
of such data, Organic Act 15/1999, of 13 December with regard to data protection (LOPD),
and Spanish Royal Decree 1720/2007, of 21 December, with due declaration before the
Spanish Data Protection Agency. Likewise, the study will abide by Act 34/2002, of 11 July,
on electronic commerce and information regarding the use of cookies (LSSICE), expressly
requiring consent from the users registered to the application.

ClinicalTrials.gov
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2.10. Validity and Reliability

The entire dataset will be confirmed after collection, and any subjects found will be
directly amended by the researcher. The identification of obvious errors and outliers in the
data will be shown by descriptive analysis. When necessary, data will be double-checked
against the original databases.

Factors such as age, education level, employment situation, and previous experience
with BF may influence the results of the study. Due to randomization, decompensated key
variables between groups are not expected. However, if poorly distributed characteristics
are found, these variables will be included as independent variables along with the exposure
variables in the multivariate analysis models.

3. Discussion

The purpose of this trial is to explore the impact of an intervention program based
on the use of a mobile application in maintaining breastfeeding up to 6 months postpar-
tum. The null hypothesis is that the LactApp® mobile application does not improve the
maintenance of BF at 6 months postpartum versus usual clinical practice.

Breastfeeding is not only a physiological process but also entails cultural learning,
causing mothers to actively seek information [19]. Nowadays, online communication
options have been incorporated into this active search for information [24], and the adop-
tion of such new technologies has been associated with improved nursing rates [43,44].
Although not under professional influence, the use of information and communication
technologies in daily life must be acknowledged, and such tools should be used as a means
to disseminate quality information based on evidence [45]. In 2018, 67.3% of the Spanish
population used the Internet to obtain information on health, and in this regard, mobile
applications constitute a growing contribution in the field of information and communica-
tion technology [45]. Health professionals must make efforts to consolidate their position
as a reference in these new settings as well. If they prove effective and acceptable to the
population for which they are intended, instruments of this kind could be introduced as
intervention tools for promoting and maintaining BF.

An important percentage of users increasingly take an active role in issues related to
health and illness and their relation to the sociosanitary system [46], leaving behind the
passive or mere spectator roles of the past [47]. In this context, it is a fact that pregnant
women comment to their midwife what they have read on the Internet, and wish to discuss
such information [45]. At present, three out of every four users consult the Internet with
regard to health issues. This process of empowerment defines the “expert patient”, who
seeks information both before and after visiting a healthcare professional [48]. Thus, it
must be accepted that in contemporary maternity care, women routinely and massively
use online sources to obtain information about their pregnancy, and consequently the
maternal–infant health services should adopt strategies that take this phenomenon into
account [49]. Such consideration also applies to breastfeeding, where the tendencies are
changing, and women now seek online information about infant feeding just as often as
they tend to consult nearby family and friends [50], receiving both online support and
information through social networks, video calls, or mobile applications [51]. A recent
systematic review and meta-analysis [15] of 15 randomized controlled trials (RCTs) of
mHealth interventions for BF found that these interventions significantly increased EBF
rates at 1, 2, 3, and 6 months postpartum and improved BF self-efficacy, but not attitudes.
Updated applications are needed in the latest recommendations on nursing [49,52], with
external evaluation guarantees.

Thus, the traditional care model must integrate electronic devices and information and
communication technologies to ensure improved performance, since reliance upon health-
care professionals could decrease, giving way to the availability of interactive information
through the different technological platforms [15,53]. Health-related applications, mobile
phones, blogs, and specific websites are typically used by women of childbearing age and
may help improve the experience of pregnancy and motherhood. It is essential for both
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professionals and health supervisors to be aware of these new developments, which can
influence the health of women, and to anticipate the imminent change in care model [54,55].

4. Limitations

The present study has its limitations. The level of adherence or decisions of the
pregnant women when the issue of breastfeeding is raised during the monitoring of
pregnancy may depend on a number of factors such as the type of information given
to the women and the way in which the health professionals communicate with them.
In effect, we consider that favorable health outcomes to be largely dependent upon the
complex interaction between the health professional and the patient or user. However, the
aim of our study is to explore the patient-related factors that facilitate or complicate BF,
such as poor health literacy, with reference to the body of literature cited in the protocol.
Since there is currently no standardized and protocolized mechanism for determining
the skills of pregnant women in making effective use of the information provided, we
consider it prudent to assume that the information supplied will be more or less the same
for each woman (LactApp® + professional), and that women with limited HL will be more
prone to making suboptimal decisions as a result. In view of these shortcomings, we
feel that it will be difficult to find compensation mechanisms for these women. Logically,
this does not obviate the individual efforts which the professionals may make to solve
problems such as poor understanding or language issues. Nonetheless, we believe that
the added complexity of trying to systematize and define such efforts falls beyond the
scope of our study. Furthermore, a contamination effect could occur among the women
participating in the study, relating to the exchange of information regarding the use of
the mobile application. This could be detected through the periodic electronic nursing
follow-up surveys, evaluating whether the women in the control group make use of online
tools. Such use would be reason for exclusion from this study. Another limitation may
be the number of losses over follow-up. The self-completed electronic survey via the
Internet has many advantages such as speed of data collection, lower cost, and can provide
an attractive design for the respondent [41]. The downside is that there may be a lower
response rate, which may affect the results obtained. In order to control for such selection
bias and break of randomization, an analysis will be performed of the characteristics of the
group of dropouts, along with an intention-to-treat analysis.

Finally, it should be noted that there are limitations related to the characteristics of
the sample. The results cannot be extrapolated to specific populations such as multiple
pregnancies, newborns admitted to the neonatal intensive care unit, or women who ex-
perience complications in the postpartum period because of the difficulty of initiating
breastfeeding. On the other hand, our sociocultural context and common access to mobile
devices in our environment will limit the extrapolation of results to other populations with
marked differences.

5. Conclusions

After conducting this trial, it will be possible to evaluate the breastfeeding rate
6 months postpartum among women who have used the mobile application.

If the search for information on health-related topics increases their consultations, we
should at least consider that users need to expand or contrast the information received. It is
important that we become involved in the creation of digital content so that the information
received by users is truthful, complementary and verified. If the application proves to
be effective, we will have a tool with information free of charge, available to any user, at
any time of the day, which can be complementary to normal clinical practice and can be
integrated into our healthcare system. For all of these reasons, the project demonstrates its
translational value, since the basis of the intervention is a free and openly accessible mobile
application that could also be used in other areas.



Healthcare 2023, 11, 1434 10 of 12

Author Contributions: Conceptualization and methodology, R.V.-C. and J.A.Q.; formal analysis,
J.A.Q.; data curation, R.V.-C., C.F.-A., L.A. and F.J.S.-V.; writing—original draft preparation, R.V.-C.,
F.J.S.-V., J.A.Q. and D.M.-T.; writing—review and editing, R.V.-C., F.J.S.-V., D.M.-T., J.A.Q., C.F.-A.
and L.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Foundation for the Promotion of Health and Biomedical
Research in the Valencian Region (FISABIO), Valencia, Spain, in II Call for Nursing R&D&I Grants.
2020; grant number UGP-20-245.

Institutional Review Board Statement: The study was conducted in accordance with the guidelines
of the Declaration of Helsinki, and was approved by the Research Ethics Committee of Hospi-
tal Universitario La Ribera (HULR2021_0302) and by the corresponding Committees of the other
participating centers.

Informed Consent Statement: The woman will be asked for consent to participate in the study. In
addition, LactApp® complies with the privacy and cookie policy ensuring compliance with the
security measures required by Regulation (EU) 2016/679 of the European Parliament and of the
Council of 27 April 2016 on the protection of individuals with regard to the processing of personal data
and on the free movement of such data, Organic Law 15/1999, of 13 December, on data protection
(LOPD), and Royal Decree 1720/2007, of 21 December, having proceeded to the corresponding
declaration of files before the Spanish Data Protection Agency (Agencia Española de Protección de
Datos); We have also complied with the provisions of Law 34/2002, of 11 July, on the information
society and electronic commerce, regarding the installation of cookies (LSSICE); expressly requiring
the consent of the user who registers on the app.

Data Availability Statement: Data are available upon reasonable request. All necessary data are
supplied and available in the manuscript; however, the corresponding author will provide the dataset
upon request.

Acknowledgments: Thanks are due to all the healthcare staff members who participated directly
or indirectly in the care of the patients, and to the Institutions of Hospital Universitario de la
Ribera, Hospital Lluis Alcanyis, Hospial General de Castellón and Hospital San Pedro de Alcántara
of Cáceres.

Conflicts of Interest: The authors declare no conflict of interest. J.A.Q will receive payment in the
context of grant UGP-20-245 for the statistical analysis of the data.

References
1. WHO; UNICEF. Global Nutrition Targets 2025: Breastfeeding Policy Brief (WHO/NMH/NHD/14.7); World Health Organization:

Geneva, Switzerland, 2014.
2. Victora, C.G.; Bahl, R.; Barros, A.J.; França, G.V.; Horton, S.; Krasevec, J.; Murch, S.; Sankar, M.J.; Walker, N.; Rollins, N.C.; et al.

Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect. Lancet 2016, 387, 475–490. [CrossRef] [PubMed]
3. Rollins, N.C.; Bhandari, N.; Hajeebhoy, N.; Horton, S.; Lutter, C.K.; Martines, J.C.; Piwoz, E.G.; Richter, L.M.; Victora, C.G. Why

invest, and what it will take to improve breastfeeding practices? Lancet 2016, 387, 491–504. [CrossRef] [PubMed]
4. Mcfadden, A.; Gavine, A.; Renfrew, M.J.; Wade, A.; Buchanan, P.; Taylor, J.L.; Veitch, E.; Rennie, A.M.; Crowther, S.A.;

Neiman, S.; et al. Support for Healthy Breastfeeding Mothers with Healthy Term Babies; John Wiley & Sons, Ltd.: Hoboken, NJ,
USA, 2017.

5. Chalmers, B.; Mangiaterra, V.; Porter, R. WHO Principles of Perinatal Care: The Essential Antenatal, Perinatal, and Postpartum
Care Course. Birth 2001, 28, 202–207. [CrossRef]

6. Oribe, M.; Lertxundi, A.; Basterrechea, M.; Begiristain, H.; Santa Marina, L.; Villar, M.; Dorronsoro, M.; Amiano, P.; Ibarluzea, J.
Prevalence of factors associated with the duration of exclusive breastfeeding during the first 6 months of life in the INMA birth
cohort in Gipuzkoa. Gac. Sanit. 2015, 29, 4–9. [CrossRef]

7. Cabedo, R.; Manresa, J.M.; Cambredó, M.V.; Montero, L.; Reyes, A.; Gol, R.; Falguera, G. Types of breastfeeding and reasons that
influence to stop it before 6 months. lactem study [Tipos de lactancia materna y factores que influyen en su abandono hasta los 6
meses. estudio lactem]. Matronas Prof. 2018, 20, 54–61.

8. Mena-Tudela, D.; Soriano-Vidal, F.J.; Vila-Candel, R.; Quesada, J.A.; Martínez-Porcar, C.; Martin-Moreno, J.M. Is Early Initiation
of Maternal Lactation a Significant Determinant for Continuing Exclusive Breastfeeding up to 6 Months? Int. J. Environ. Res.
Public Health 2023, 20, 3184. [CrossRef]

9. Guise, J.M.; Palda, V.; Westhoff, C.; Chan, B.K.S.; Helfand, M.; Lieu, T.A. The effectiveness of primary care-based interventions to
promote breastfeeding: Systematic evidence review and meta-analysis for the US Preventive Services Task Force. Ann. Fam. Med.
2003, 1, 70–78. [CrossRef]

https://doi.org/10.1016/S0140-6736(15)01024-7
https://www.ncbi.nlm.nih.gov/pubmed/26869575
https://doi.org/10.1016/S0140-6736(15)01044-2
https://www.ncbi.nlm.nih.gov/pubmed/26869576
https://doi.org/10.1046/j.1523-536x.2001.00202.x
https://doi.org/10.1016/j.gaceta.2014.08.002
https://doi.org/10.3390/ijerph20043184
https://doi.org/10.1370/afm.56


Healthcare 2023, 11, 1434 11 of 12

10. Sinha, R.K.; Haghparast-Bidgoli, H.; Tripathy, P.K.; Nair, N.; Gope, R.; Rath, S.; Prost, A. Economic evaluation of participatory
learning and action with women’s groups facilitated by Accredited Social Health Activists to improve birth outcomes in rural
eastern India. Cost Eff. Resour. Alloc. 2017, 15, 2. [CrossRef]

11. Martínez, J.V.B.; Pérez, I.V.; Ojeda, J.N.E.; Gil, A.H.; Jiménez, M.d.P.M.; Albareda, M.B. Apoyo telefónico de la lactancia materna
desde Atención Primaria: Ensayo clínico aleatorizado y multicéntrico. An. Pediatría 2018, 89, 344–351. [CrossRef]

12. Pérez-Escamilla, R.; Martinez, J.L.; Segura-Pérez, S. Impact of the Baby-friendly Hospital Initiative on breastfeeding and child
health outcomes: A systematic review. Matern. Child Nutr. 2016, 12, 402–417. [CrossRef]

13. Haroon, S.; Das, J.K.; Salam, R.A.; Imdad, A.; Bhutta, Z.A. Breastfeeding promotion interventions and breastfeeding practices: A
systematic review. BMC Public Health 2013, 13, S20. [CrossRef]

14. Sinha, B.; Chowdhury, R.; Sankar, M.J.; Martines, J.; Taneja, S.; Mazumder, S.; Rollins, N.; Bahl, R.; Bhandari, N. Interventions
to improve breastfeeding outcomes: A systematic review and meta-analysis. Acta Paediatr. Int. J. Paediatr. 2015, 104, 114–135.
[CrossRef] [PubMed]

15. Qian, J.; Wu, T.; Lv, M.; Fang, Z.; Chen, M.; Zeng, Z.; Jiang, S.; Chen, W.; Zhang, J. The Value of Mobile Health in Improving
Breastfeeding Outcomes Among Perinatal or Postpartum Women: Systematic Review and Meta-analysis of Randomized
Controlled Trials. JMIR Mhealth Uhealth 2021, 9, e26098. [CrossRef]

16. Seyyedi, N.; Rahmatnezhad, L.; Mesgarzadeh, M.; Khalkhali, H.; Seyyedi, N.; Rahimi, B. Effectiveness of a smartphone-based
educational intervention to improve breastfeeding. Int. Breastfeed. J. 2021, 16, 70. [CrossRef]

17. Espinosa Cifuentes, M.; Artieta-Pinedo, I.; Paz-Pascual, C.; Bully-Garay, P.; García-Alvarez, A. EMAeHealth, a digital tool
for the self-management of women’s health needs during pregnancy, childbirth and the puerperium: Protocol for a hybrid
effectiveness-implementation study. BMJ Open 2022, 12, e055031. [CrossRef]

18. Doan, T.T.D.; Binns, C.; Pham, N.M.; Zhao, Y.; Dinh, T.P.H.; Bui, T.T.H.; Tran, T.C.; Nguyen, X.H.; Giglia, R.; Xu, F.; et al. Improving
breastfeeding by empowering mothers in Vietnam: A randomised controlled trial of a mobile app. Int. J. Environ. Res. Public
Health 2020, 17, 5552. [CrossRef] [PubMed]

19. Vila-Candel, R.; Castro-Sánchez, E.; Soriano-Vidal, F.J. What are the main reasons for visiting a blog which contains pregnancy,
childbirth and breastfeeding information? Matronas Prof. 2017, 18, e32–e38.

20. Lupton, D.; Pedersen, S. An Australian survey of women’s use of pregnancy and parenting apps. Women Birth 2016, 29, 368–375.
[CrossRef]

21. Zeitlin, J.; Mohangoo, A.D.; Delnord, M.; Cuttini, M.; Committee, E.-P.S. The second European Perinatal Health Report:
Documenting changes over 6 years in the health of mothers and babies in Europe. J. Epidemiol. Community Health 2013, 67,
983–985. [CrossRef]

22. Ma, T.; Chang, K.; Alyusuf, A.; Bajracharya, E.; Washio, Y.; Kelly, P.J.; Bellad, R.M.; Mahantashetti, N.S.; Charantimath, U.;
Short, V.L.; et al. Design, Development, and Testing of BEST4Baby, an mHealth Technology to Support Exclusive Breastfeeding in
India: Pilot Study. JMIR Form. Res. 2022, 6, e32795. [CrossRef] [PubMed]

23. Labarere, J.; Gelbert-Baudino, N.; Ayral, A.S.; Duc, C.; Berchotteau, M.; Bouchon, N.; Schelstraete, C.; Vittoz, J.P.; Francois, P.; Pons,
J.C. Efficacy of breastfeeding support provided by trained clinicians during an early, routine, preventive visit: A prospective,
randomized, open trial of 226 mother-infant pairs. Pediatrics 2005, 115, e139–e146. [CrossRef] [PubMed]

24. Bridges, N.; Howell, G.; Schmied, V. Exploring breastfeeding support on social media. Int. Breastfeed. J. 2018, 13, 22. [CrossRef]
[PubMed]

25. Imdad, A.; Yakoob, M.Y.; Bhutta, Z.A. Effect of breastfeeding promotion interventions on breastfeeding rates, with special focus
on developing countries. BMC Public Health 2011, 11, s24. [CrossRef] [PubMed]

26. Chung, M.; Ip, S.; Yu, W.; Raman, G.; Trikalinos, T.; DeVine, D.; Lau, J. Interventions in Primary Care to Promote Breastfeeding: A
Systematic Review; 2008 Oct. Report No.: 09-05126-EF-1; Agency for Healthcare Research and Quality (US): Rockville, MD, USA,
2008. Available online: https://www.ncbi.nlm.nih.gov/books/NBK35168/ (accessed on 12 January 2022).

27. Laws, R.A.; Cheng, H.; Rossiter, C.; Kuswara, K.; Markides, B.R.; Size, D.; Corcoran, P.; Ong, K.L.; Denney-Wilson, E. Perinatal
support for breastfeeding using mHealth: A mixed methods feasibility study of the My Baby Now app. Matern. Child Nutr. 2023,
19, e13482. [CrossRef]

28. World Health Organisation. Protecting, Promoting and Supporting Breastfeeding in Facilities Providing Maternity and Newborn
Services. Available online: https://www.who.int/publications/i/item/9789241550086/ (accessed on 3 May 2022).

29. Díaz Cano, A.I.; Margaix-Fontestad, L.; Esplugues, A. Descriptive analysis of breastfeeding mobile applications. An. Pediatría
2019, 92, 302–305. [CrossRef] [PubMed]

30. Castro-Sánchez, E.; Chang, P.W.S.S.; Vila-Candel, R.; Escobedo, A.A.; Holmes, A.H. Health literacy and infectious diseases: Why
does it matter? Int. J. Infect. Dis. 2016, 43, 103–110. [CrossRef]

31. Valero-Chillerón, M.J.; Mena-Tudela, D.; Cervera-Gasch, Á.; González-Chordá, V.M.; Soriano-Vidal, F.J.; Quesada, J.A.; Castro-
Sánchez, E.; Vila-Candel, R. Influence of Health Literacy on Maintenance of Exclusive Breastfeeding at 6 Months Postpartum: A
Multicentre Study. Int. J. Environ. Res. Public Health 2022, 19, 5411. [CrossRef]

32. Valero-Chillerón, M.J.; González-Chordà, V.M.; Cervera-Gasch, Á.; Vila-Candel, R.; Soriano-Vidal, F.J.; Mena-Tudela, D. Health
literacy and its relation to continuing with breastfeeding at six months post-partum in a sample of Spanish women. Nurs. Open
2021, 8, 3394–3402. [CrossRef]

https://doi.org/10.1186/s12962-017-0064-9
https://doi.org/10.1016/j.anpedi.2018.02.007
https://doi.org/10.1111/mcn.12294
https://doi.org/10.1186/1471-2458-13-S3-S20
https://doi.org/10.1111/apa.13127
https://www.ncbi.nlm.nih.gov/pubmed/26183031
https://doi.org/10.2196/26098
https://doi.org/10.1186/s13006-021-00417-w
https://doi.org/10.1136/bmjopen-2021-055031
https://doi.org/10.3390/ijerph17155552
https://www.ncbi.nlm.nih.gov/pubmed/32752026
https://doi.org/10.1016/j.wombi.2016.01.008
https://doi.org/10.1136/jech-2013-203291
https://doi.org/10.2196/32795
https://www.ncbi.nlm.nih.gov/pubmed/36074546
https://doi.org/10.1542/peds.2004-1362
https://www.ncbi.nlm.nih.gov/pubmed/15687421
https://doi.org/10.1186/s13006-018-0166-9
https://www.ncbi.nlm.nih.gov/pubmed/29983727
https://doi.org/10.1186/1471-2458-11-S3-S24
https://www.ncbi.nlm.nih.gov/pubmed/21501442
https://www.ncbi.nlm.nih.gov/books/NBK35168/
https://doi.org/10.1111/mcn.13482
https://www.who.int/publications/i/item/9789241550086/
https://doi.org/10.1016/j.anpedi.2019.03.009
https://www.ncbi.nlm.nih.gov/pubmed/31126867
https://doi.org/10.1016/j.ijid.2015.12.019
https://doi.org/10.3390/ijerph19095411
https://doi.org/10.1002/nop2.885


Healthcare 2023, 11, 1434 12 of 12

33. Vila-Candel, R.; Soriano-Vidal, F.J.; Mena-Tudela, D.; Quesada, J.A.; Castro-Sánchez, E. Health literacy of pregnant women and
duration of breastfeeding maintenance: A feasibility study. J. Adv. Nurs. 2021, 77, 703–714. [CrossRef]

34. Boutron, I.; Altman, D.G.; Moher, D.; Schulz, K.F.; Ravaud, P. CONSORT Statement for Randomized Trials of Nonpharmacologic
Treatments: A 2017 Update and a CONSORT Extension for Nonpharmacologic Trial Abstracts. Ann. Intern. Med. 2017, 167, 40–47.
[CrossRef]

35. Hoffmann, T.C.; Glasziou, P.P.; Boutron, I.; Milne, R.; Perera, R.; Moher, D.; Altman, D.G.; Barbour, V.; Macdonald, H.; John-
ston, M.; et al. Better reporting of interventions: Template for intervention description and replication (TIDieR) checklist and
guide. BMJ 2014, 348, g1687. [CrossRef]

36. Epidat: Programa para análisis epidemiológico de datos. Versión 4.2, julio 2016. Consellería de Sanidade, Xunta de Galicia,
España; Organización Panamericana de la salud (OPS-OMS); Universidad CES: Medellín, Colombia. Available online: https:
//www.sergas.es/Saude-publica/Epidat-4-2-Suxesti%C3%B3n-de-cita?idioma=es (accessed on 1 April 2022).

37. Nolasco, A.; Barona, C.; Tamayo-Fonseca, N.; Irles, M.Á.; Más, R.; Tuells, J.; Pereyra-Zamora, P. Alfabetización en salud:
Propiedades psicométricas del cuestionario HLS-EU-Q16. Gac. Sanit. 2018, in press. [CrossRef]

38. EQ-5D. Available online: https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/ (accessed on 1 February 2022).
39. Conselleria de Sanitat. Breastfeeding: The Natural. Available online: http://www.begv.gva.es/san2/tlpsan_frame.html?URL=

/OPACSAN2CGI/BASIS/TSAN/WWWFE/CAT/SDW?M=1&W=KEYWORDS+PH+WORDS+%22lactancia%22 (accessed on
6 January 2022).

40. Molina Torres, M.; Dávila Torres, R.R.; Parrilla Rodríguez, A.M.; Dennis, C.-L. Translation and Validation of the Breastfeeding
Self-Efficacy Scale Into Spanish: Data From a Puerto Rican Population. J. Hum. Lact. 2003, 19, 35–42. [CrossRef]

41. Padró-Arocas, A.; Quifer-Rada, P.; Aguilar-Camprubí, L.; Mena-Tudela, D. Description of an mHealth tool for breastfeeding
support: LactApp. Analysis of how lactating mothers seek support at critical breastfeeding points and according to their infant’s
age. Res. Nurs. Health 2021, 44, 173–186. [CrossRef]

42. Padró-Arocas, A.; Mena-Tudela, D.; Baladía, E.; Cervera-Gasch, A.; González-Chordá, V.M.; Aguilar-Camprubí, L. Telelactation
with a Mobile App: User Profile and Most Common Queries. Breastfeed. Med. 2021, 16, 338–345. Available online: https:
//home.liebertpub.com/bfm (accessed on 2 February 2023). [CrossRef]

43. Feng, Y.S.; Kohlmann, T.; Janssen, M.F.; Buchholz, I. Psychometric properties of the EQ-5D-5L: A systematic review of the
literature. Qual. Life Res. 2021, 30, 647–673. [CrossRef] [PubMed]

44. Badia, X.; Schiaffino, A.; Alonso, J.; Herdman, M. Using the EuroQoI 5-D in the Catalan general population: Feasibility and
construct validity. Qual. Life Res. An Int. J. Qual. Life Asp. Treat. Care Rehabil. 1998, 7, 311–322. [CrossRef]

45. Herdman, M.; Badia, X.; Berra, S. El EuroQol-5D: Una alternativa sencilla para la medición de la calidad de vida relacionada con
la salud en atención primaria. Atención Primaria 2001, 28, 425–430. [CrossRef]

46. Wagg, A.J.; Callanan, M.M.; Hassett, A. Online social support group use by breastfeeding mothers: A content analysis. Heliyon
2019, 5, e01245. [CrossRef] [PubMed]

47. Giglia, R.; Cox, K.; Zhao, Y.; Binns, C.W. Exclusive breastfeeding increased by an internet intervention. Breastfeed. Med. 2015, 10,
20–25. [CrossRef]

48. Ditrendia Informe Mobile 2018. Available online: https://ditrendia.es/informe-mobile-2018/ (accessed on 1 February 2020).
49. Lluch, M.; Lupiañez, F.; Lluch, A.M.; Villanueva, F.L.; Abadie, E.F.; Lluch, M.; Maghiros, I.; Mora, E.V.; Talaya, B.Z.; Lupiañez, F.

Strategic Intelligence Monitor on Personal Health Systems, Phase 2. Country Study: Spain. Available online: http://ipts.jrc.ec.
europa.eu/publications/pub.cfm?id=6086 (accessed on 3 January 2023).

50. Herrera-Usagre, M.; Reyes-Alcazar, V.; Valverde, J.A. Predisposition of citizens to use Internet-based channels to communicate
with doctors in Spain. Rev Panam Salud Publica 2014, 35, 384–391. [PubMed]

51. Dart, J. The internet as a source of health information in three disparate communities. Aust. Health Rev. 2008, 32, 559–569.
[CrossRef] [PubMed]

52. Newby, R.; Brodribb, W.; Ware, R.S.; Davies, P.S.W. Internet Use by First-Time Mothers for Infant Feeding Support. J. Hum. Lact.
2015, 31, 416–424. [CrossRef]

53. Alianmoghaddam, N.; Phibbs, S.; Benn, C. “I did a lot of Googling”: A qualitative study of exclusive breastfeeding support
through social media. Women Birth 2019, 32, 147–156. [CrossRef] [PubMed]

54. Tripp, N.; Hainey, K.; Liu, A.; Poulton, A.; Peek, M.; Kim, J.; Nanan, R. An emerging model of maternity care: Smartphone,
midwife, doctor? Women Birth 2014, 27, 64–67. [CrossRef]

55. Charani, E.; Castro-Sánchez, E.; Moore, L.S.P.; Holmes, A. Do smartphone applications in healthcare require a governance and
legal framework? It depends on the application! BMC Med. 2014, 12, 29. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1111/jan.14625
https://doi.org/10.7326/M17-0046
https://doi.org/10.1136/bmj.g1687
https://www.sergas.es/Saude-publica/Epidat-4-2-Suxesti%C3%B3n-de-cita?idioma=es
https://www.sergas.es/Saude-publica/Epidat-4-2-Suxesti%C3%B3n-de-cita?idioma=es
https://doi.org/10.1016/j.gaceta.2018.08.006
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
http://www.begv.gva.es/san2/tlpsan_frame.html?URL=/OPACSAN2CGI/BASIS/TSAN/WWWFE/CAT/SDW?M=1&W=KEYWORDS+PH+WORDS+%22lactancia%22
http://www.begv.gva.es/san2/tlpsan_frame.html?URL=/OPACSAN2CGI/BASIS/TSAN/WWWFE/CAT/SDW?M=1&W=KEYWORDS+PH+WORDS+%22lactancia%22
https://doi.org/10.1177/0890334402239732
https://doi.org/10.1002/nur.22095
https://home.liebertpub.com/bfm
https://home.liebertpub.com/bfm
https://doi.org/10.1089/bfm.2020.0269
https://doi.org/10.1007/s11136-020-02688-y
https://www.ncbi.nlm.nih.gov/pubmed/33284428
https://doi.org/10.1023/A:1008894502042
https://doi.org/10.1016/S0212-6567(01)70406-4
https://doi.org/10.1016/j.heliyon.2019.e01245
https://www.ncbi.nlm.nih.gov/pubmed/30906891
https://doi.org/10.1089/bfm.2014.0093
https://ditrendia.es/informe-mobile-2018/
http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=6086
http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=6086
https://www.ncbi.nlm.nih.gov/pubmed/25211566
https://doi.org/10.1071/AH080559
https://www.ncbi.nlm.nih.gov/pubmed/18666885
https://doi.org/10.1177/0890334415584319
https://doi.org/10.1016/j.wombi.2018.05.008
https://www.ncbi.nlm.nih.gov/pubmed/29921552
https://doi.org/10.1016/j.wombi.2013.11.001
https://doi.org/10.1186/1741-7015-12-29
https://www.ncbi.nlm.nih.gov/pubmed/24524344

	Introduction 
	Materials and Methods 
	Study Design 
	Recruitment 
	Randomization and Blinding 
	Sample Size Determination 
	Intervention 
	Both Groups 
	Control Group (Usual Care) 
	Intervention Group (Mobile Application Group) 

	Data Collection and Follow-Up 
	Baseline Variables 
	Data Analysis 
	Primary Outcome 
	Secondary Outcome 

	Ethical Considerations 
	Validity and Reliability 

	Discussion 
	Limitations 
	Conclusions 
	References

