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Abstract

Background: Breastfeeding care in healthcare settings plays a fundamental role in 

establishing breastfeeding and longer duration after discharge. Practices though vary 

among professionals involved and are often inconsistent with good practices 

recommended, being a threat to women’s breastfeeding self-efficacy. Breastfeeding 

self-efficacy is considered a predictor for successful breastfeeding and a significant 

variable amenable to intervention for promoting lactation 

Aim: To evaluate the efficacy, feasibility and acceptability of a new breastfeeding self-

efficacy promoting programme (SIALAC) on 6-month breastfeeding maintenance.

Methods: In this exploratory multi-centre controlled trial, participants were allocated 

into control and intervention groups sequentially. Professionals in charge of the 

treatment groups were trained in between, with an especial focus on reducing 

variability in practice. Control and intervention group mothers received usual care, and 

the intervention group received in addition SIALAC, a three stages breastfeeding self-

efficacy promoting programme from pregnancy to after birth. Primary outcome was 

breastfeeding maintenance up to 6 months analysed by Kaplan–Meier and Cox 
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proportional hazard regression analysis. Data on breastfeeding status and breastfeeding 

self-efficacy were collected at baseline, and 4, 8 and 24 weeks after birth. 

Results: From May 2014 through November 2015 participants were enrolled. The 

sample consisted of 112 women. No relevant socio-demographic or obstetric difference 

was found between groups. 6-month breastfeeding maintenance was significantly 

higher in the intervention group compared to control group (67 v 55%, p=0.020). Hazard 

Ratio effect size showed that breastfeeding dropout in the control group was 3.3 (CI 1.1, 

10.1) times higher than that of the intervention group at 6 months. Although 

breastfeeding self-efficacy scores were higher in the intervention group, the difference 

was not statistically significant. The programme showed good acceptability from 

participants and health professionals. 

Conclusion: Breastfeeding self-efficacy promoting programme SIALAC was beneficial in 

fostering 6-month breastfeeding survival. Full-scale trial should consider feasibility-

related issues identified.

Keywords: Breast Feeding; Clinical Trial; Health Education; Health Promotion; Self-

Efficacy.
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INTRODUCTION

The triple aim proposed by the Institute for Healthcare Improvement focuses on better care, 

better health and lower costs (1). Breastfeeding (BF) is associated with extensive health 

benefits for mothers and infants (2, 3). It achieves significant economic healthcare savings3, 

not to mention other potential non-healthcare cost savings from a societal perspective. BF 

care in healthcare settings plays a fundamental role in establishing a pattern of exclusive BF 

and longer duration after discharge (4,5). Mothers identify health professionals’ support as 

the most important intervention that could have been offered to help them breastfeed (6). 

Despite these efforts, and the recommendation on exclusive BF up to 6 months, there is a 

marked decrease in the prevalence of its maintenance (7, 8), with the first trimester playing 

a critical role (6). 

While the reasons are multiple and complex (9, 10), action needs to be taken on BF support 

services. Health professionals, regardless of specialization, find BF support challenging; they 

feel they lack preparedness, skills and sensibility (11). Training programmes are essential so 

that they can provide the best of care (12). The Baby-friendly Hospital Initiative propose as a 

priority that hospital policies and procedures make sure that health professionals have the 

knowledge, competence and skills to support breastfeeding women (4). This is key as 

practices around BF are often inconsistent with good practices recommended, which might 

be a threat to women’s breastfeeding self-efficacy (BSE) (13). BSE is considered a predictor 

for successful BF (14, 15) and a significant variable amenable to intervention for promoting 

lactation (13-16).
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METHODS 

The study presented here is part of a larger project that set out with the purpose of promoting 

BF, addressing maternal, professional and organisational-level factors, and with a special 

focus on tackling practice variability. The conceptual framework that guided the project 

encompassed components of the framework on implementation of innovations (17); the 

conceptual Model for Developing and Sustaining Interprofessional Care (18); and the self-

efficacy construct in the Social Cognitive Theory (19). In methodological terms, the project 

followed the Medical Research Council’s (MRC) framework for complex interventions (20). 

Within the context of the project, a BSE-promoting programme (SIALAC) was developed. The 

acronym stands for synergy, self-efficacy and breastfeeding care in their Spanish forms 

(‘SInergia, Autoeficacia, LAtancia and Cuidados). In order to reduce professional variability in 

the provision of BF support, training was offered to the professionals that were to be involved 

in delivering the programme. The training addressed skills, attitudes and motivation to care 

for BF women in participatory group sessions, building on their experience and knowledge, as 

most of them (79.1%) had more than 5 years of professional experience in BF support. 

Training included strategies to foster BSE according to score (21). Support evidence-based 

materials were provided with specific advice on how to deal with low score items.

A logic model was used to develop the programme (Figure 1), summarising the problem to be 

addressed, the theoretically built content and the central components of the intervention and 

the possible short, medium and long term outputs, directly or indirectly related to the 

programme.

The specific objectives of the study presented here were:

 To estimate the preliminary efficacy of SIALAC programme to promote BF.
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 To explore the feasibility and acceptability of SIALAC programme by professionals and

organisations.

In terms of efficacy, it was hypothesized that, when compared with the control group (CG), 

participants in the intervention group (IG) would report significantly higher: BF rates after 

giving birth and over time (4 and 8 weeks, and 6 months); and BSE level after giving birth and 

over time (4 and 8 weeks, and 6 months). 

This study consisted on an exploratory multi-centre controlled trial (20). It was carried out in 

two hospitals and two community clinics attending to the organisation of women health 

services around pregnancy in Spain; covering from prenatal care, through hospitalisation 

around delivery to follow up. 

Eligible participants were healthy childbearing women in their second trimester (after the 

23rd week of pregnancy) attending regular pregnancy check-ups, 18 years or older, intending 

to BF after giving birth and having no contraindication to do so. Mothers were excluded if 

they had any condition that would interfere with BF, such as unwillingness to breastfeed, 

preterm birth (at <37 weeks gestation), BF contraindication in babies (for example, 

galactosemia), and BF-related especial situations (multiple birth; new-born weight <2000g; 

leporine lip; or in intensive care unit).

Allocation to groups was done sequentially, by three-month time blocks. First, participants 

were allocated into CG. Then, health professionals’ training took place. After that, participants 

were allocated to the IG. The rationale for this allocation procedure was two-fold: first, to 

avoid the potential for contamination, given that the same group of professionals would be 

in charge of both treatment groups; and second, to facilitate masking, avoiding contact 

between women in the IG and the CG during hospitalization. 
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The BSE-promoting programme SIALAC was delivered by nurses and midwives in three stages: 

a) week 28-39 pregnancy: women were provided with written information and watched a BSE 

enhancing video; b) during hospitalization after birth: specific advice on the items with low 

score in BSE Scale-Short Form [BSES-SF] (21) during the observation of a whole breastfeed 

(22); c) within 48-72 hours after discharge: a follow-up phone call addressing BF behaviours 

and difficulties. 

SIALAC was provided to mothers in the IG. Both study groups received usual care. Usual care 

is provided by midwives and nurses during regular antenatal visits and after giving birth. It 

includes information on breastfeeding benefits, encouragement to put the baby to the breast 

within the first hour of life, active observation of a breastfeed and position feedback, and 

resolution of doubts up to 6 months after birth.

Sample size determination

Using OpenEpi version 3, a sample size of 118 was determined to provide statistical power 

>80%, assuming an alpha error of 0.05, and a Cohen’s d size effect of 0.523 as of BSES-SF (23).

In line with the objectives and hypotheses mentioned above, the efficacy measures were BF 

status and BSE. BF status was determined through mothers’ self-report. Participants reported 

whether they BF or not and whether they included other foods. Maternal BSE was measured 

using the BSES-SF questionnaire (21). Data collection was conducted at four time points in 

both groups; from baseline measurement to 6 months follow up. 

As covariates socio-demographic, obstetric and BF related characteristics were studied. These 

included: maternal age, marital status, family income, education level, occupation, and 

smoking behaviour; previous pregnancies and number of children, previous experience with 
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BF and their satisfaction with it, giving birth method, skin to skin practice, and attendance to 

prenatal and BF training. 

Acceptability and feasibility were explored by analysing: participants’ recruitment and 

completion of the programme; the involvement of professionals in the provision of the 

programme as well as in data collection; and the use that professionals and mothers did of 

the support materials. These aspects were registered in a researcher’s diary throughout the 

study that was later subject to analysis. 

Ethical approval was granted from both Research Ethics Committees relevant to the centres 

involved (blinded), as well as permissions from the relevant clinical governances. Written 

consent was obtained from participating women. In order to ensure confidentiality, a unique 

participant number was used and personal data of participants were kept separate from the 

study data. 

Data analysis

Socio-demographic and birth related data were summarised using descriptive statistics. In 

order to calculate BSES-SF score, if participants omitted one or two items, the mean of the 

items answered was multiplied by 14 and the product rounded to the nearest whole number. 

If more than two items were unanswered, the case was excluded from the analysis (24). 

Continuous and categorical variables were analysed using Student’s T test and Chi square test, 

respectively. 

Kaplan-Meier log-rank test was used to examine BF maintenance throughout the six-month 

follow-up period. Cessation of BF was used as endpoint for the analysis. Cox proportional 

hazard regression analysis with 95% confidence intervals was used, adjusted for age, BF 
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previous experience, BF previous duration, BF self-evaluation experience, and education. 

SPSS v.21 was used for the analysis. All analyses were done on intention to treat basis.

RESULTS

The final sample consisted of 112 mothers (IG n=57, CG n=55). The most common reasons for 

exclusion were BF contraindication and infants being admitted to intensive care (see Figure 

2). 

No difference was found between the IG and the CG in terms of relevant socio-demographic 

or obstetric characteristics (see Table 1). The sample’s mean age was 34 years. Most 

participants (86.5%) were employed and had a university degree (55.4%). About half of the 

sample had previous BF experience (see Table 1). 

Breastfeeding maintenance was statistically significant in the intervention group compared 

to the control group at six months postpartum (67% vs. 55%; X2=5.384, p=0.020). The dropout 

rate in the CG was 3.3 (CI 1.1, 10.1) times higher than that of the IG. Log-rank test showed a 

significant difference in BF survival between groups (X2=4.94, p=0.026) (see Figure 3).

In addition to this effect, in the univariate and multivariate analyses showed previous 

experience as significant variable (see Table 2). Participants with previous BF experience of 

less than 6 months had 8 times higher risk of giving up than those that had a previous BF 

experience of 6 months or more (univariate hazard ratio [HR]: 8.21; 95% CI: 1.65, 40.81 and 

multivariate [HR]: 7.8; 95% CI: 1.57, 38.7). 

In terms of self-efficacy, while women in the IG consistently reported higher scores, these did 

not reach statistical significance (see Table 3).
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The programme was received well by participants. The fact that the intervention was 

delivered within routine consultations might have contributed to this acceptability. The 

professionals involved valued highly the standardisation and the support materials that 

SIALAC offered, although the need to register all the data represented extra work.

The professionals in charge of delivering SIALAC were those responsible for the regular visits 

during pregnancy and this was key in terms of study feasibility. The involvement of several 

practitioners throughout the study and specifically during data collection, though, 

represented challenges regarding information sharing at every stage of the project and the 

coordination in between community clinics and hospitals and among health professionals 

within each of these centres. Follow-up and data collection were also key issues regarding the 

feasibility due to the need to make several attempts to contact mothers. The collaborative 

work between health professionals, managers of the units and researchers, combined with 

the institutional support were fundamental to face these challenges. This work made possible 

the delivery of the programme and also knowledge transfer.

DISCUSSION

This study reported the efficacy, acceptability and feasibility of SIALAC, a BSE-support 

programme, in the maintenance of BF up to 6 months. According to the results, SIALAC proved 

beneficial in BF maintenance, as mothers who received usual care had approximately 3 times 

the risk of not continuing to BF at 6-month follow-up compared to mothers who received the 

programme. At previous data collection time points, no differences were observed. This 

contrasts with previous similar studies, which found significant differences at earlier periods 

of time (25-28). A possible explanation might be that, while mothers initially receive high 

support as part of usual care and also from relatives, this support declines a few weeks after 
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giving birth (25), and it is then when the effect of SIALAC programme is noticeable, 

contributing to reach 6-month BF maintenance.

A similar pattern to previous studies was identified at 8 weeks (2, 13), when a decrease was 

observed. Components to ameliorate this fall should be explored for the full-scale trial. 

Mothers’ previous experience has shown to have a significant effect in BF maintenance in this 

study. The construct of past experience has been identified as one that contributes to the 

maintenance of BF, suggesting also that intention, attitude, and BSE are correlated, reflecting 

past BF behaviour (29). This might be a possible explanation for the lack of significant 

differences found in BSE in this study, although confirmation cannot be provided, as the study 

solely focused on BSE and no data were available on the other variables.

Previous research had shown positive results when addressing BSE (14). In this study, the 

item-tailored BSE advice seems to have contributed to the positive rates in maintenance, 

although this has not been reflected in BSE scores. The lack of significant differences in BSE 

scores between mothers in IG and CG is a common finding in BSE research (14). This may 

occur because of several reasons. A natural increase in BSE happens when a behaviour is 

practiced, and therefore all breastfeeding mothers increase BSE scores over time (30, 31). It 

seems plausible to think that exposure of all participating mothers to the BSES-SF scale 

provided them, mothers in CG also, with an opportunity to self-assess their BF process and 

identify where the problems and the solutions might be. Nonetheless, this exposure could 

not have been prevented, as BSE data collection was necessary for between group 

comparisons. 

The small sample size might also have played a role in the difficulty in identifying a significant 

difference in BSE (23). The confidence interval of the effect on the other outcome variable, 
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BF maintenance, were in the limit of significance too. Together with the need for an increased 

power, this exploratory trial helped identify a number of other issues to be taken into 

consideration for the full-scale study. The feasibility exploration recommends for using 

electronic methods for data collection, as handwriting entailed certain challenges to the 

health professionals. An agreement should be reached with participants at the outset on the 

best way to contact them in order to avoid the challenges to reach them. The strength of the 

joint action of researchers, nursing managers of the units and health practitioners combined 

with institutional support shows that this type of collaboration is a relevant structure in 

translating knowledge into practice. Other authors have highlighted the need of collaborative 

work in BF implementation initiatives (32).

The use of a theoretical framework in the development of the intervention, as recommended 

in the literature (33), and its adaptation to the caring context made possible the creation of 

SIALAC. The support materials developed for the programme were highly valued by the 

professionals involved as it helped them rely on evidence rather than on their own personal 

or professional experience, and decrease variability of clinical practice. Both issues have been 

identified as important challenges in BF care provision (11, 34).

Lack of randomisation might be considered the main limitation in this study. After giving 

thorough consideration, it was decided that benefits outweighed limitations in the design of 

the study. Professionals in charge of both treatment groups were to be the same. To minimise 

the threat of potential contamination, a strategy was developed with allocation in blocks and 

professionals’ training carried out in between. These offered a number of advantages 

including: that professionals delivering SIALAC were the same who worked in the natural 

setting, it minimised inter-provider variability in delivering the programme, and participants 
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were blind to group assignment. Moreover, considering the profile of participants in both 

study groups an even distribution of potential confounding variables could be assumed. 
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Table 1. Baseline participants’ socio-demographic and obstetrical characteristics (n= 112)

IG (n=57) CG (n=55) P- value*

Age (years) Mean(SD) 34.66 (4.74) 34.35 (7.67) 0.799

Number of live 

births

n(%) (n=57) (n=55) 0.977

First 28 (49.1%) 26 (47.3%)

Second 24 (40.7%) 25 (45.5%)

Third or subsequent 5 (8.5%) 4 (7.3%)

BF previous 

experience

n(%) (n=57) (n=55) 0.846

Yes 29 (50.9%) 29 (52.7%)

BF previous 

duration

n(%) (n=29) (n=29) 0.873

< 1month 1 (3.4%) 0 (0%)

Up to 2 months 1 (3.4%) 4 (13.8%)

Up to 3 months 1 (3.4%) 1 (3.4%)

Up to 4 months 2 (6.9%) 4 (13.8%)

Up to 5 months 4 (13.8%) 1 (3.4%)

Up to 6 months 17 (58.6%) 6 (20.7%)

> 6 months 3 (10.3%) 13 (44.8%)

BF self-evaluation 

experience

n(%) (n=29) (n=28) 0.964

Very negative 0 (0%) 0 (0%)
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Negative 1 (3.4%) 2 (7.1%)

Neither positive nor 

negative

2 (6.9%) 2 (7.1%)

Positive 14 (48.3%) 10 (35.7%)

Very positive 12 (41.4%) 14 (50%)

Educational level n(%) (n=57) (n=54) 0.285

Primary School 1 (1.8%) 0 (0%)

Secondary school  

(High)

5 (8.8%) 4 (7.4%)

Baccalaureate 9 (15.8%) 7 (13%)

Job training 11 (19.3%) 8 (14.8%)

College/University 

degree

31 (54.4%) 35 (64.8%)

Marital status n(%) (n=55) (n=54) 0.959

Married 40 (72.7%) 38(70.4%)

Live as a couple 9 (16.4%) 13 (24.1%)

Single 6 (10.9%) 2 (3.7%)

Separated/ divorced 0 (0%) 0 (0%)

Others 0 (0%) 1 (1.9%)

Occupation n(%) (n=52) (n=53) 0.877

Unemployed 2 (3.8%) 3 (5.7%)

Student 2 (3.8%) 0 (0%)

House wife 2 (3.8%) 4 (7.5%)
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Employed 45 (86.5%) 43 (81.1%)

Others 1 (1.8%) 3 (5.7%)

Work n(%) (n=46) (n=45) 0.314

Partial time 10 (21.7%) 10 (22.2%)

Full time 36 (78.3%) 30 (66.7%)

Others 0 (0%) 5 (11.1%)

Annual family 

income †

n(%) (n=56) (n=54)

Lower income 15 (26.8%) 13 (24.1%) 0.612

Similar income 19 (33.9%) 17 (31.5%)

Higher income 22 (39.3%) 24 (44.4%)

Smoking n(%) (n=55) (n=52) 0.572

Yes 6 (10.9%) 4 (7.7%)

Obstetrical and BF related practices

IG (n=57) CG (n=55) P- value*

Giving birth method n(%) (n=57) (n=55) 0.148

Vaginal birth 36 (63.2%) 40 (72.7%)

Instrumental 

(Assisted vaginal 

birth)

5 (7%) 6 (10.9%)

Caesarean 11 (9.3%) 9 (16.4%)

Skin to skin after 

birth

(n=52) (n=54) 0.371
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Yes 37 (71.2%) 43 (78.2%)

Maternal training (n=53) (n=54) 0.427

Yes 38 (71.7%) 43 (79.6%)

BF training (n=52) (n=51) 0.134

Yes 25 (48.1%) 32 (62.7%)

IG: Intervention Group; CG: Control Group; BF: Breastfeeding.

* T-Test for independent samples. † With respect to average income in the country (€22899 

gross per year, approximately 12 payments of €1673 net, Salary Structure Survey 2011)
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Table 2. Factors associated with giving up breastfeeding (BF)

Univariate analysis*

Variable Category HR(CI 95%) p-value

Age 1.003 (0.9, 1.08) 0.942

>=6 months RefBF previous 

duration <6 months 8.21 (1.65, 40.81) 0.010

No 1.43 (0.55, 3.71) 0.461BF previous 

experience Yes Ref

Positive/very positive RefBF self-

evaluation 

experience

Negative/ Neither positive nor negative 2.41 (0.49, 11.95) 0.282

University degree RefEducational 

level Others 0.87 (0.33, 2.28) 0.771

IG RefGroup

CG 3.30 (1.08, 10.12) 0.037

Multivariate analysis*

Variable Category HR(CI 95%) p-value

>=6 months Ref

<6 months 7.8 (1.57, 38.7)

BF previous 

duration

No prev. experience 4.28 (0.92, 19.82)

0.042

IG RefGroup

CG 3.14 (1.02, 9.65) 0.047

* Cox proportional hazard regression analysis
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Table 3. Breastfeeding self-efficacy mean scores by treatment group post-delivery, at 4 and 

8 weeks and 6 months.

Breastfeeding Self-efficacy scores by treatment group

IG CG ITT Analysis

Measurement 

time

BSES-SF scores

Mean(SD)

BSES-SF scores

Mean(SD)

P-value*

Post-delivery 46.17 (12.00), n=53 45.13 (11.36), n=54 0.646

4 weeks 55.86 (12.84), n=51 55.76 (10.10), n=51 0.966

8 weeks 58.19 (10.50), n=43 57.42 (11.99), n=45 0.751

6 months 60.53 (7.98), n=40 57.88 (13.13), n=32 0.321

IG: Intervention group; CG: control group.

SD: standard deviation. ITT: intention to treat analyses. 

 * independent t-test 
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Figure 1. Logic Model 

Figure 2. Participant flow chart, trial recruitment and data collection for control and 

intervention groups

Figure 3. Kaplan-Meier survival curves for breastfeeding maintenance in intervention 

and control groups
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Figure 2. Participant flow chart, trial recruitment and data collection for control and intervention groups 
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Figure 3. Kaplan-Meier survival curves for breastfeeding maintenance in intervention and control groups 
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