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Abstract

Background: The World Health Organization leads a global strategy to promote the initiation and maintenance of
breast-feeding.
Existing literature shows that education and supportive interventions, both for breast-feeding mothers as well as for
healthcare professionals, can increase the proportion of women that use exclusive breast-feeding, however, more
evidence is needed on the effectiveness of group interventions.

Methods: This study involves a community-based cluster randomised trial conducted at Primary Healthcare Centres
in the Community of Madrid (Spain). The project aims to evaluate the effectiveness of an educational group intervention
performed by primary healthcare professionals in increasing the proportion of mother-infant pairs using exclusive
breastfeeding at six months compared to routine practice.
The number of patients required will be 432 (216 in each arm). All mother-infant pairs using exclusive breastfeeding that
seek care or information at healthcare centres will be included, as long as the infant is not older than four weeks, and
the mother has used exclusive breastfeeding in the last 24 h and who gives consent to participate.
The main response variable is mother-infant pairs using exclusive breast-feeding at six months.
Main effectiveness will be analysed by comparing the proportion of mother-infant pairs using exclusive breast-feeding at
six months between the intervention group and the control group. All statistical tests will be performed with intention-to-
treat. The estimation will be adjusted using an explanatory logistic regression model. A survival analysis will be used to
compare the two groups using the log-rank test to assess the effect of the intervention on the duration of breastfeeding.
The control of potential confounding variables will be performed through the construction of Cox regression models.
(Continued on next page)
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Discussion: We must implement strategies with scientific evidence to improve the percentage of exclusive breast-
feeding at six months in our environment as established by the WHO. Group education is an instrument used by
professionals in Primary Care that favours the acquisition of skills and modification of already-acquired behaviour, all
making it a potential method of choice to improve rates of exclusive breast-feeding in this period.

Trial registration: The trial was registered with ClinicalTrials.gov under code number NCT01869920 (Date of registration:
June 3, 2013).

Keywords: Breast-feeding, Primary healthcare, Health education

Background
Feeding newborns: The benefits of breast-feeding
Breast-feeding is the natural way to feed newborns, and
human milk is the best-adapted food for their nutritional
needs. Breast-feeding (BF) is considered the most adequate
way to feed newborns as it provides all of the nutrients that
they need to grow and develop in optimal conditions [1].
The World Health Organization (WHO) defines three
types of breast-feeding [2]: exclusive breast feeding (EBF),
when the infants receive only breast milk, accepting the
use of rehydration salts, drops, syrups, vitamins, minerals
or medicines; predominant breast-feeding (PBF), when
water or water-based liquids and/or fruit juices are added
to that included in EBF; and complementary feeding (CF),
when any solid or liquid foods, including formula and
non-human milk, are added.
BF presents various advantages for newborns, their

families and the society in general, taking into account
not only the health benefits, but also those that affect
social, economic and environmental areas. The short-
term benefits for newborns include a better nutritional
and immunological state, better intestinal function, and a
better establishment of attachment and increased psycho-
logical wellbeing [3, 4]. On the long-term, it decreases the
risk of diabetes mellitus, obesity, heart disease in adults,
certain allergy and inflammatory diseases, and it influences
neurocognitive development [5–10]. For mothers, on
the short-term it favours uterine involution, weight
loss, decreased risk of uterine haemorrhaging, anaemia,
hypertension and post-partum depression. On the long-
term it acts as a protective factor against the risk of
osteoporosis and breast and ovary cancer [4].
Among the social, economic and environmental benefits,

BF incurs less costs both for families as well as for health
systems while it also decreases the amount of residues and
consumption of energy [11].

Recommendations regarding the promotion of
breast-feeding
Efforts are currently being made, both in the health
sector as well as in non-health sectors, to promote the
initiation and maintenance of BF. A global strategy led
by the WHO has been launched that manifests the

importance of nutrition in the first months and years of
life and the fundamental role that correct feeding practices
play in achieving optimal health. It also highlights the need
to create comprehensive national policies that guarantee
that health services protect, foment and support BF and
opportune and adequate complementary feeding without
interruption of BF. As a global Public Health strategy, EBF
is recommended during the first six months of life, with
posterior introduction of complementary feeding while
continuing with BF up to 2 years of age or more if the
mother would like to [12, 13].
Breast-feeding is a natural act and a learned behaviour

that is possible for most mothers as long as they have
adequate information, support from their families, com-
munities and healthcare systems, as well as protective
public policies for BF [12]. The promotion of BF must
also incorporate a cultural focus that takes into account
the effect that family environments can have, especially
from mothers, grandmothers and partners [12, 14].

Prevalence of breast-feeding in developed countries:
Associated factors
In spite of the broad dissemination of recommendations
to promote EBF and its benefits, only 35% of newborns
around the world receive EBF after the first three or four
months of life [15]. The rates are much lower than those set
out by the WHO in European countries, and specifically, in
Spain the rates are similar to the rest of the developed coun-
tries, with 24.72% EBF at six months, and slightly lower in
the Region of Madrid (23.54%) [16].
In Spain the average length of breastfeeding is around

3–5 months. The greater number of abandonments of
EBF takes place during the first 4 weeks, (sometimes up
to one third of cases) and between the 3rd and 4th
months of life, which coincides with the imminent return
of the mother to work [17–20].
According to the results of an observational study in

Spain the factors that influence the continuity of EBF up
to six months are diverse: lack of confidence to breast-feed,
pain, suction problems, cracks, infections, ingurgitation,
mastitis, baby crying, type of birth, execution of early skin
to skin contact, bad experience with prior breast-feeding,
comments by family members and/or friends, aspects
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related with going back to work, and the socio-
economic and education level of the mother [21, 22].
Other authors point out the possible effect that the
model of the breast-feeding mothers’ mothers, women
that lived during periods of setbacks regarding the
prevalence of breast-feeding, many of whom most likely
did not breast-feed, could have on the breast-feeding
mother’s [14].

Strategies to foment breast-feeding
To improve breast-feeding rates, strategies directed at
professionals, breast-feeding mothers and those around
them are being implemented.
The WHO and UNICEF launched the BFHI (Baby

Friendly Hospital Initiative) strategy in 1991 with the
objective to encourage hospitals, health departments and
maternity wards to adopt practices that protect, promote
and support EBF from birth [23]. Since conception, the
strategy has spread into other healthcare settings in
different countries.
On a national level (in Spain), a BFHI Healthcare

centre strategy was created, adapting the aforementioned
to the reality of Primary Healthcare [24]. The National
Sexual and Reproductive Health Strategy of the Ministry
of Health in 2010 included the promotion of BF [25].
On a regional level, the Health Department of Madrid

and UNICEF withhold an agreement of collaboration to
execute and consolidate changes in clinical practice
following the criteria set forth in the BFHI initiative.
Breast-feeding promotion committees have been created
to implement the recommended good practices, EBF
culture is being promoted and primary healthcare and
hospital professionals of the Region of Madrid are being
trained.
In primary healthcare, within the framework established

by the Standardized Service Portfolio, individual interven-
tions have been implemented to foment BF that are similar
to those executed and evaluated in other regions in Spain
[26]. Also, with the Health Promotion and Prevention Plan
of the General Directorate of Primary Healthcare, the
objective of promoting and supporting breast-feeding is
included, encouraging its use during the first six months
of life [27].
Two Cochrane reviews were published in 2008 related

to BF.
The review by Dyson L, McCormick F y Renfrew MJ on

interventions to promote the initiation of breast-feeding
included seven studies with 1388 women and its results
reflected the fact that education on breast-feeding had a
significant effect on the increase of the rates of initiation
compared with habitual practices (RR 1.53; CI of 95%:
1.25 to 1.88) [28].
The review by Britton C et al. on support for breast-

feeding included 34 controlled, randomized and quasi-

randomized clinical trials that compared the additional
support for mothers that breast-fed with habitual prac-
tices, on a sample of 29,385 mother-child pairs from 14
countries. The results reflected that all of the forms of
additional support analysed together showed an increase
in the duration of any type of breast-feeding (RR of inter-
ruption of BF before six months of 0.91; CI of 95%: 0.86 to
0.96). All of the forms of additional support together had
a greater effect on the duration of EBF than on any BF
type (RR 0.81; CI of 95%: 0.74 to 0.89). Professional and
non-professional support together significantly prolonged
the duration of any BF (RR before 4 to six weeks 0.65; CI
of 95%: 0.51 to 0.82; RR before 2 months 0.74; CI of 95%:
0.66 to 0.83). EBF was significantly prolonged with train-
ing by the WHO/UNICEF (RR 0.69; CI of 95%: 0.52 to
0.91). The review also concluded that more evidence is
needed on the effectiveness of group interventions [29].
Specifically, the interventions that have shown to be
effective to increase EBF on the short- and long-term
include any form of support provided by healthcare
professionals and non-healthcare professionals, individual
interventions with an education or supportive component,
and combined interventions related with pregnancy and
the immediate post-partum period [29–32].
In the Region of Madrid, a clinical trial in Primary

Healthcare (PHC) has been conducted to evaluate a
strategy of implementation of clinical practice guidelines
for BF directed at professionals. The experimental inter-
vention has achieved an improvement in the rates of
EBF at six months of 16% [33].
A multidisciplinary group of experts from the General

Directorate of Primary Healthcare has designed an edu-
cation project for group health that uses the promotion
of BF as a medium to improve mother-infant health.
As concluded in the Cochrane review by Britton C,
more evidence is needed on the effectiveness of group
interventions.
Our research proposal is The PROLACT study, which

aims to measure the effectiveness of an educational
group intervention in Primary Healthcare Centres.
By evaluating the effectiveness of this type of inter-

vention, we will be able to produce rigorous projects
that guarantee attainment of the proposed objectives
while also finding out the results produced in the
patients.
BF is a human behaviour that is greatly influenced by

that which occurs in the community to which a mother
belongs, and the effect can be contaminated from one
mother to another. Likewise, when a professional is trained,
it is rare that they would have an attitude unlike that of the
mothers. Because we consider inevitable a ‘contamination’
effect of influence on each other between professionals
working in the same centre, a cluster design has been
chosen so that the interventions that do or do not take
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place will include all the professionals in each Primary
Healthcare Centre (PHCC).

Methods/design
Objectives
The primary objective of this study is to evaluate the
effectiveness of an educational group intervention in
primary healthcare, compared to habitual practice (usual
care) in increasing the proportion of mother-child pairs
that use EBF up to six months of age.
The secondary objectives are:

– To compare the effectiveness of an educational
group intervention in primary healthcare with usual
care to increase the proportion of mother-child pairs
that use PBF up to six months of age.

– To describe women’s adherence and degree of
satisfaction with the educational group intervention.

– To describe the reasons for abandonment of
breast-feeding in both study groups. To describe
the reasons of breastfeeding abandonment in both
study groups.

– To explore the predictive factors of maintenance
EBF at six months of age.

Design of the study
This study is a community, multicentre, parallel clinical
trial, randomised by clusters, that compares usual care
and an education strategy performed by primary healthcare
professionals. The intervention will be carried out with
mother-infant pairs in ten PHCCs in the Community of
Madrid (Spain).
The randomization units will be the PHCCs (clusters).

The units of analysis are the mother-infant pairs attended
to by the PHCCs. This design by clusters minimises
possible contamination effects between centres.

Subjects of the study
Mother-infant pairs using EBF, that seek care or information
at any PHC consultation before the first month of life of the
newborn and that give their consent to participate in
the study.

Inclusion criteria
Professionals of the randomization unit (CS):

– Minimum of 2 years working as a professional in
PHC.

– Have no intention of transferring during the study
period.

– Provide healthcare to the infant population within
their daily healthcare workload.

– Sign the researcher agreement.

Mother-infant dyad:

– Mothers of full-term newborns and that use EBF ≥
18 years of age at the selection visit

– Full-term newborns (≥ 37 weeks of gestation), with a
birth weight > 2.5 kg and with the newborn’s age ≤
4 weeks.

Exclusion criteria
Professionals of the randomization unit (CS):

– Those that reject participation in the study.

Mother-child pairs:

– Clinical conditions of the mother that contraindicate
breast-feeding: active tuberculosis, active chicken pox,
active Herpes lesions on breasts, Chagas disease;
human immunodeficiency virus (HIV); human
T-lymphotropic virus (HTLV) I and II; substance
abuse; mother in treatment with radioactive isotopes
or chemotherapy or antimetabolite drugs.

– Clinical conditions of the child that complicate or
impede breast-feeding, orofacial malformations.

– Clinical conditions of the child that contraindicate
breast-feeding: classic galactosemia (galactose-1-
phosphate uridyltransferase deficiency) in newborns.

– Infants that have been initiated on complementary
feeding.

– Women that do not consent to participating in the
study.

– Impossibility of the mother to come to the visits
proposed for the conduction of the study.

– Difficulties with the language that impede or
complicate communication between the mother and
the healthcare professionals.

– Women that are participating in another research
study during the study period.

Sample size
To calculate the sample size, we believe that the educa-
tional group intervention can increase the proportion of
mother/infant pairs that use EBF at six months by 15%.
Assuming that 24% of mothers use EBF at six months
(National Health Survey (2006). National Statistics Institute
http://www.ine.es), a type I error of 5% and a strength of
80%, we need a sample of 150 mother/infant pairs in each
group. As this is a randomized design with conglomerates
(each conglomerate is a health centre), the sample size
needs to be increased taking into account the effect of
the design (ED = 1+ (ñ-1)*CCI, where ñ is the average
size of each cluster and CCI is the intra-class coefficient
of correlation).
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Considering a CCI of 0.01 and an average size of 30
pairs per centre, the effect of the design is 1.29. Taking
this data into account, the sample size increases to 194
pairs in each group. If we then take into account the loss
rate of 10%, the total size surpasses 432 pairs (216 for
each branch).

Randomisation
The randomisation unit will be the healthcare centres.
An independent statistician will carry out the rando-

mised allocation to form groups of the same size from a
list of the participating healthcare centres.

Posteriorly, within each unit, the mother-infant pairs
will be selected by consecutive sampling, until the number
is reached to form the cluster. Figure 1 describes how the
pairs are recruited. During the consultations, the mothers
will be informed about the study and asked if they would
like to participate. All mothers that would like to have to
sign a consent form and it will be confirmed that they
meet all inclusion/exclusion criteria.

Masking
In a study of this type it is impossible to mask the interven-
tion. The analysis data will be performed by independent
professionals blinded to the allocation group.

Fig. 1 Project structure
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Intervention
The healthcare professionals will carry out the recruitment,
they will collect the study variables, apply the assigned
intervention and perform all follow-up (consultation and/
or telephone). Each one of them will only carry out one
type of intervention: experimental or control. To avoid the
differences in the measurement of variables and the appli-
cation of the intervention as much as possible, previous
training will be executed.
The organization and functioning of the health services

will not be altered significantly to carry out the study, as
the control intervention is the habitual practice and the
intervention for the treatment group will be planned and
conducted just like any other educational group interven-
tion in the core of the primary healthcare team. The
Working Plan is shown in Table 1.
The Standardized Services Portfolio for Primary

Healthcare of the Community of Madrid defines four
services of assistance to the supervision and development
of the infant population. These services are the promotion
of health habits, monitoring of development, systemic
vaccinations and early detection of childhood problems.
These services are carried out transversally throughout

the scheduled revisions [available at http://www.madri-
d.org/cs/Satellite?c=CM_Publicaciones_FA&cid=114252
1116585&idConsejeria=1109266187266&idListConsj=11

09265444710&idPagina=1343067104390&language=es&-
pagename=ComunidadMadrid%2FEstru].

Control group (usual care)
Usual care includes individual counselling about the
benefits of maintenance exclusive breast-feeding during
the first six months of the baby and about the introduction
of complementary food after that. The mother should
attend to the PHC at least twice, once before six months of
age and another between six and 12 months of age.

Intervention group (educational group intervention)
This is an educational group intervention based on the
workshop on breast-feeding designed by the expert
group of the General Directorate of Primary Healthcare
of the Madrid Health Department. It is structured in six
weekly sessions of 120 min each. Its objectives are the
acquisition, reinforcement and/or consolidation of the
necessary knowledge and skills to initiate and maintain
EBF as the newborns feeding, as well as the development
of a positive attitude regarding breast-feeding. It consists
of theoretical and practical content with the active
participation of the mothers in the discussion group
and the learning of skills through the direct practice of
breast-feeding.

Table 1 Project Working Plan

Visit Randomisation:2 months
before visit 1

Trainig:
1–2 months
before visit 1

Visit 1: <
1 month
after birth

Visit 2:
2 months
after birth

Visit 3:
3 months
after birth

Visit 4:
4 months
after birth

Visit 5:
5 months
after birth

Visit 6:
6 months
after birth

Study procedures

Randomisation X

Professional training X

Informed consent X

Recruitment X

Demographics X

Telephone contact X X X X X

Interventions

Standard practice X X X

PROLACT intervention X X X

Outcomes measures

EBF X X X X X X

PBF X X X X X X

CF X X X X X X

Reasons for abandoning
breastfeeding

X X X X X X

Acceptability of intervention X

Adherence X X X

Satisfaction X
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The activities will begin around the first month of life of
the child (the maximum peak of abandonment according
to existing studies) [20–22, 24] and it will take six weeks.
The mothers will be offered during the training session

the possibility to come with the person that most influences
their decision to breast-feed (social support) [15, 17].
Follow-up will be conducted through regular revisions

according to the protocol and telephone calls to collect
the study variables.

Variables
Outcome variables
The main outcome variable is the percentage of infants
who continue exclusively breastfed at six months.
The secondary outcome variables will be:

– Type of feeding at six months (categorical: EBF,
PBF, CF).

– Duration of EBF (days) = (Date of abandonment EBF
– Date of birth of infant).

– Reasons for abandonment of BF (semi-structured
questionnaire created for the study).

– Number of group education sessions to which the
dyad attends. Adequate adherence is considered as
attendance to at least 85% of the planned sessions.

– Degree of satisfaction with the educational group
intervention (measurement instrument:
SERVQUAL).

The prognostic variables will be:

– For the professional: age (years), sex, breastfeeding
training received.

– For the mother: age (years); education level (low –
primary studies only; medium - high school
completed, technical training or other non-university
studies completed; high - university level education
completed); income level; nationality; working
situation of the mother (if she works outside the home
and the number of hours per working day/ days per
week); living situation with partner; obstetric history
(pregnancies/abortions/live births); type of birth
(vaginal/caesarean; single/multiple); Previous
breastfeeding experience; peso(kg); size(cm);
smoker (yes/no).

– For the newborn: single foetus (YES/NO); sex;
birth-weight (grams); discharged from hospital with
mother (YES/NO); APGAR test, separation from
the mother during hospital stay (YES/NO); breast-fed
during first hours after birth (YES/NO).

– Regarding breast-feeding: intention to breast-feed
(only mother’s milk/only formula/both/I don’t know);
received support for breast-feeding during pregnancy
(YES/NO); received support for breast-feeding in the

hospital (assessment of the attention received in the
hospital regarding breast-feeding using the BFHI test);
family support measured using the Apgar family test
[34]; if breast-feeding took place in the first 30 min.;
self-efficacy in breast-feeding measured using the
Breastfeeding Self-Efficacy Scale-Short Form
(BSES-SF) (test validated in Spain with a global
score of 0 to 100); cracks or mastitis in the first
8 days; schedule limitation of feedings.

Data collection method
The information will be incorporated into an electronic
case report form (eCRF), ensuring confidentiality and
anonymity, and guaranteeing compliance with current
regulations. The age of the mothers that reject participation
in the study will be recorded.
Likewise, the losses and abandonments during the study

and their causes will be recorded. The mothers will be
called by telephone to invite them to attend the education
group sessions and to the monitoring of the control group.
Through the combination of our web-based, instant-

aneous electronic validation, the main researcher daily
visual cross-validation of the data for complex errors,
and regular on-site monitoring, the quality and com-
pleteness of the data will be reflective of the state of the
art in clinical trials.
All Principal Investigators will be given access to the

cleaned data sets. Project data sets will be housed on the
Project Accept Web site created for the study, and all
data sets will be password protected. Project Principal
Investigators will have direct access to their own site’s
data sets, and will have access to other sites data by request.
To ensure confidentiality, data dispersed to project team
members will be blinded of any identifying participant
information.

Statistical analysis
The database will be filtered before the statistical analysis
is performed to improve the quality of the data collected.
The use of the design by conglomerates will be taken into
account in all phases of the analysis, especially when cal-
culating the confidence intervals of the estimations and in
the hypothesis tests. The following will be carried out:
1. Descriptive analysis of the demographic and baseline

characteristics of the subjects of both groups. The quanti-
tative variables will be described by their measurements of
central, mean or median tendencies, in the case of
asymmetrical distributions, and their measurements of
dispersion, typical deviation or interquartile amplitude,
respectively. The qualitative variables will be described
by their proportion and confidence interval.
2. Initial comparability study of the two groups regarding

their baseline characteristics, response variables and prog-
nostic factors. The Student t test or the Mann-Whitney
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test will be used if the normality hypothesis is rejected for
the data. If the study variables are qualitative, the Pearson’s
Chi-squared test or Fisher’s exact test will be used,
when applicable. In the case of inequality, the possible
confounding factors will be defined by which the final
analysis of the principal variable of effectiveness will be
adjusted.
3. Principal analysis of effectiveness. The effect of the

PROLACT intervention in the principal response variable:
a comparison will be made of the proportion of mother/
child pairs using EBF at six months in both groups, using
Fisher’s exact test, while also estimating the confidence
interval for the difference. If the confounding factors were
distributed in an unequal manner in each group, a model
will be constructed of explicative logistical regression
where the dependent variable will be EBF at six months
and the independent variable will be “treatment” group
adjusted for the possible confounding factors. The analysis
of effectiveness will be done by intention-to-treat.
4. Analysis of secondary effectiveness. To evaluate the

effect of the educational group intervention on the
duration of the different types of breast-feeding, an analysis
of survival will be done, making the comparison between
the two groups using the log-rank test. The control of the
possible confounding variable will be done with the
construction of different Cox regression models. The
proportion of women that attend at least 85% of the
planned sessions will be calculated to study the degree of
adherence. The women’s satisfaction with the educational
group intervention will be measured with a Likert-type
scale.
All p-values below 0.05 will be considered as statistically

significant for all cases.

Discussion
Revisions of other studies show us that education and
supportive interventions, both for breast-feeding women
as well as for healthcare professionals, can increase the
proportion of women that use EBF [29, 30, 35, 36].
As concluded in the Cochrane review by Britton C,

more evidence is needed on the effectiveness of group
interventions. Generalization should be preceded by the
development of clinical trials that measure relevant clinical
results in patients, that surpass the limitations of the
studies designed to today’s date and that are conducted in
the setting in which they will be implemented [29].
The majority of the interventions have been conducted

in hospital settings (or maternity wards) or in countries
that present socio-cultural differences [32] from Spain.
Therefore, studies are needed in the contact of Primary
Healthcare, with the fundamental purpose being the
promotion of health lifestyle habits and where mothers-
infants receive the greater part of healthcare.

Our proposal as a research group in the setting of the
promotion of BF in primary healthcare is the PROLACT
study, with which we aim to measure the effectiveness of
educational group intervention of the General Directorate
of Primary Healthcare, to later generalize its implementa-
tion in all Healthcare Centres.
The design selected is the most adequate given the

characteristics of the intervention. Although a sufficient
number of clusters will be selected to equilibrate the
randomisation of potentially confounding factors, the
following limitations must be taken into account:
- The participation of professionals in the study is

voluntary and bias may be produced in the selection of
the sample.
- There are healthcare centres professionals that are

highly motivated regarding breast-feeding in the Commu-
nity of Madrid that, during randomisation, may be assigned
to the control group. Given that an intention-to-treat ana-
lysis will be performed, the mothers attended to in these
centres will be analysed in the study branch in which they
were assigned by randomisation, that is, the control group,
regardless of the intervention that they receive in practice.
This fact could generate a tendency to underestimate the
effect of the intervention being studied.
- The lack of blinding in a study in which the majority

of the variables are self-referred by the mothers.
- As it is a non-pharmacological intervention, there

may be differences in the manner in which the different
professionals carry it out. Training sessions on the educa-
tional group intervention will be carried out to minimize
said differences [37].
-The observations of the result variables of the individuals

from the same cluster tend to be positively correlated with
those of other members of the same cluster and thus we
cannot assume statistical independence [38].
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