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Abstract

Objectives: to develop and analyze the psychometric properties of a questionnaire to
assess community health workers’ knowledge on breastfeeding.

Methods: this is a methodological study for the development of an instrument and
analysis of validity and reliability. For the elaboration of items and identification of dimen-
sions, a literature review was conducted. The items were submitted to the evaluation of a
committee of judges, for apparent and content analysis. Construct validation was conducted
through hypothesis test, with the participation of 282 community health workers and 19 pedi-
atricians and obstetric nurses. For analysis and comparison of scores, the Mann-Whitney U
test was used, assuming a significance level of 5%. Reliability was assessed using Cronbach's
alpha coefficient and temporal consistency of the instrument was assessed using test-retest
and Kappa analysis.

Results: the final instrument presented a favorable opinion from the committee of judges.
The hypothesis test showed that the questionnaire has discriminatory power to assess profes-
sionals with a higher level of knowledge (p<0.001). The Kappa test revealed that 63% of the
items showed substantive to almost perfect agreement. The 32-item questionnaire showed a
Cronbach's alpha of 0.794.

Conclusion: the instrument developed was valid and reliable, allowing effective measure-
ment of community health workers’ knowledge on breastfeeding.
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Introduction

Breastfeeding is considered the most effective way
to nourish the child, from birth to the sixth month of
life. The World Health Organization and the Ministry
of Health in Brazil recommend exclusive breast-
feeding until the age of six months.1,2 Expanding
and encouraging breastfeeding might prevent
823,000 deaths each year in children younger than
five years and 20,000 deaths from breast cancer.3 In
addition to the nutritional benefits, breast milk
protects against childhood infections, increases intel-
ligence, and has the potential to reduce the occur-
rence of overweight, diabetes, and allergic disorders
such as asthma and other morbidities. 1.3

The Primary Health Care (PHC) teams assume a
prominent role in encouraging the practice of breast-
feeding, as besides being close to families, they
develop a care model that prioritizes health promo-
tion actions.4 In Brazil, the PHC is operationalized
by the multidisciplinary teams that make up the
Family Health Strategy (FHS). All team members, in
their respective areas of activity, must commit to
promote breastfeeding, which can generate positive
results.4.5

To be successful in promoting breastfeeding,
health professionals must be properly trained and
seek to incorporate, in their daily activities, the
understanding of breastfeeding as a dynamic process
and with different meanings for the subjects
involved.45 In this sense, the need for the qualifica-
tion of Community Health Agents (CHA) is indis-
putable, so that they can promote educational actions
with the community, raising awareness in pregnant
women and nursing mothers of the benefits and
importance of breastfeeding and its effective prac-
tices.6.7 Furthermore, the actions of these profes-
sionals must be instrumentalized so that they can be
developed safely and provide adequate guidance for
pregnant women and nursing mothers.”

Permanent education programs that promote
breastfeeding are essential for FHS professionals.
Ideally, educational activities should be built from
the identification of learning needs, which justifies
the use of instruments relevant to assess the CHAs'
knowledge on breastfeeding. Therefore, this study
aimed to develop and analyze the psychometric
properties (validity and reliability) of a questionnaire
to assess CHAs’ knowledge on breastfeeding.

Methods

This is a methodological study for the elaboration
and analysis of psychometric properties of a ques-
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tionnaire to assess community health workers’
knowledge on breastfeeding.

The process followed four stages: 1)
Identification of the literature relevant to the topic
and construction of dimensions related to breast-
feeding; 2) Apparent and content validation; 3)
Construct validation through hypothesis testing; and
4) Reliability analysis through the analysis of
internal consistency and test-retest (Figure 1).

Stage 1) Identification of the literature rele-
vant to the topic and construction of dimensions
related to breastfeeding

To identify the literature on the topic, we
conducted a literature review using the descriptors
"breastfeeding", "primary health care", and "commu-
nity health agent". The search was performed in
April 2017, based on the Virtual Health Library
Portal (VHL). The inclusion criteria for this study
consisted of articles in Portuguese, English, or
Spanish, which dealt with the CHAs approach to
breastfeeding, and were published between 2012 and
2016. Additionally, we included guidance documents
for health professionals for the promotion of breast-
feeding by the Ministry of Health and the World
Health Organization.!1,2

The synthesis of the integrative review and the
documents of official agencies allowed the elabora-
tion of the main contents pertinent to the construc-
tion of the questionnaire and resulted in 30 items,
grouped in the three dimensions: seven items for the
dimension Features and care of the breasts, seven
items for Introduction of new foods and breast-
feeding, and 16 items for The breastfeeding process.
The three dimensions considered in the study and its
objectives are shown in Table 1.

The main themes within each dimension were
identified and transformed into short and objective
statements, which became items. Part of them was
maintained as true statements, similar to the refe-
rence text and one-third of the items were randomly
selected and transformed into false statements. After
each statement, the response options were organized
on a five-level Likert scale: "I'm sure it is right", "I
think it is right", "I do not know if it is right or

"o

wrong", "I think it is wrong", “I'm sure it is wrong”.

Step 2) Apparent and content validation

The instrument developed was subjected to
content and semantic structure analysis by eight
specialists in the field: three obstetrical nurses, two
nurses with experience in the field of breastfeeding



Figure 1

Knowledge of community health workers about breastfeeding

Stages of elaboration and validation of the instrument “Community health agents’ knowledge on breastfeeding”.

Item elaboration

Item elaboration, considering the dimensions:
- Features and care of the breast;
-Introduction of new foods and brestfeeding;
- The breastfeeding process.

Apparent and
content validation

Item analysis by a “committee of judges”.
Questions with CVI above 0.80 were kept

Construct
validation

Questionnaire application on 282 CHA and 19 specialists in
breastfeeding;
hypothesis test analysis.
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Objectives of the dimensions of the instrument “Community health workers’ knowledge on breastfeeding”.

Dimension

Objectives

Characteristics and care of the breasts

Introduction of new foods and breastfeeding

Breastfeeding process

Evaluate the knowledge of the CHA on the characteristics and
care of the breasts during the prenatal period and lactation.

Assess the CHAs' knowledge on the weaning process and on the
need and general aspects of the introduction of new foods during
the first months of the child's life.

Assess the CHA's knowledge on the breastfeeding process, bene-
fits, and care.

CHA = Community Health Agents .
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and human milk bank, and two pediatric researchers
with experience in the field of breastfeeding. The
professionals in this study were appointed as a
“Committee of judges”. They assessed the presence
or absence of the scope and relevance criteria
(content validation), objectivity, and clarity
(apparent validation). Each item was rated as “very

9 < 9 <

relevant”, “relevant”, “somewhat relevant”, or “irre-
levant”. In the analysis of each of the judges, the
ratings were scored using the Content Validity Index
(CVI), in which responses with “very relevant” and
“relevant” assessments should correspond to more
than 80% of the total respondents so that the item
would remain in the questionnaire. After analysis by
all members of the committee of judges, the instru-
ment was reformulated in its writing, according to
the guidelines and suggestions received and the 30
items were maintained, as each of them was classi-
fied as relevant or very relevant for more than 80%
(at least seven of the eight members) of the
committee of judges. Regarding the apparent valida-
tion, all items were also considered clear and objec-
tive. At the suggestion of the committee of judges
and considering the relevance, two more items that
addressed important aspects about the CHA’s know-

ledge were added to the instrument.

Step 3) Construct Validation

The preliminary version of the instrument
“Knowledge of community health agents on breast-
feeding” was applied to CHAs registered in FHS
teams in three municipalities in the north of Minas
Gerais (Montes Claros, Taiobeiras, and Pirapora). In
addition, they were applied to pediatric doctors and
obstetric nurses, who were considered more know-
ledgeable or “specialists” in breastfeeding, under the

terms of the present study.

The instrument applied to the CHAs included
some items of characterization of the respondents,
such as sex, age, and length of experience in the
FHS. Regarding the knowledge assessment question-
naire, professionals were asked to record their level
of knowledge on the topic, indicating the most perti-
nent option, according to the Likert scale previously

presented.

We considered correct answers those that
showed partial or full agreement with the true state-
ments, as well as partial or full disagreement with
the false statements. All answers from the CHAs and
the “specialists” were transformed into scores, by
adding the values assigned on the Likert scale to the
items that were part of the instrument, assigning a

point for each correct answer.
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We also conducted the hypothesis test, which
was proposed to verify whether the instrument was
able to discriminate between pediatricians and
nurses and CHAs, who should achieve higher and
lower scores, respectively. Furthermore, we
compared scores between the CHAs, according to
their period of experience in the FHS teams. The
comparison of the item scores between the groups
was performed using the Mann-Whitney U test,
considering that the values of the scores did not
present a normal distri-bution. The level of signifi-
cance assumed was 5% (p<0.05).

Step 4) Reliability analysis

The reliability analysis was conducted through
the calculation of Cronbach's alpha, the item/total
correlation from the correlation matrix of all items
of the instrument, and the analysis of the Kappa
statistics, with the performance of the test-retest.

The test-retest evaluated the temporal stability of
the questionnaire applied to 10% of the respondents,
in an interval of one to two weeks, as recommended
in studies of this nature.8 The classification for the
Kappa concordance test between the two applica-
tions considered the following parameters: absence
of agreement <0, poor agreement 0-0.19, slight
agreement 0.20-0.39, moderate agreement 0.40-0.59,
substantive agreement 0.60-0.79, almost perfect
agreement 0.80-1.00.9

All data were entered and analyzed using the
IBM statistical Software SPSS version 22. The study
was conducted following the ethical guidelines for
research involving human beings. Participation was
voluntary, with the signing of a free and informed
consent term, and the study project was approved by
the Research Ethics Committee of Faculdades
Integradas  Pitagoras, under opinion #
2,521,430/2018.

Results

Regarding the elaboration of the items, the synthesis
of the themes identified in the literature resulted in
30 statements. After analysis by the specialists, two
more items were added, which were randomly
arranged on the instrument. All items achieved satis-
factory evaluation according to the CVI, that is, at
least seven of the eight judges consider the item as
"relevant" or "very relevant", according to the
proposed criteria. The final semantic structure of
each item was unanimously approved by the judges.

In the construct validation stage, the instrument was
applied to 282 CHAs registered in FHS teams and 19



pediatricians and obstetric nurses. Among the CHAs
who participated in the validation process, there was
a predominance of females (92.2%), aged 31 or over
(70.2%). Most of these professionals reported
working at the FHS for more than five years
(53.2%). Approximately two thirds of the profes-
sionals answered that they had already participated
in some training or course on breastfeeding (62.5%).
In relation to the three dimensions, there was a
higher average of correct answers for Characteristics
and breast care (79.3%), followed by the evaluation
on The breastfeeding process (74.9%) and a lower
percentage of correct answers for Introduction of
new foods and breastfeeding (61.6%).

Among pediatricians and obstetric nurses
(“specialists”), the percentage of correct answers for
each item varied from 44.4% to 100%. Lower
percentages of correct answers were registered for
the item "If the mother needs to be away from the
child for a few hours, the ideal option is to remove
the milk and leave it in a cool place to be offered
during her absence".

Regarding the final scores of the CHAs, the
percentage of correct answers for each item ranged
from 19.9% to 98.6%. Lower percentages of correct
answers were registered for the items “It is necessary
to alternate breasts after some time of breastfeeding
so that the baby breastfeeds from both breasts”, “The
baby must be breastfed regularly: for example, every
2 hours in the first week, and every 3 hours there-
after”, and “If there is a decrease in milk production,
and the baby appears to be hungry, complementation
should be started immediately”.

Regarding the hypothesis test, the comparison of
scores between CHAs and specialists identified an

Table 2

Knowledge of community health workers about breastfeeding

important difference between the two groups, with
better performance by specialists (p<0.001).
Moreover, comparisons were made between the
CHAs, considering sex and period of experience in
the FHS. There was a significant difference between
the CHAs’ scores with experience of more than five
years (p=0.019), but there was no difference between
sexes (p=0.808) (Table 2).

After the instrument's reproducibility test, we
observed that only two items (Q04 and Q20)
presented an agreement index considered “poor”.
Ten items (Q03, Q07, Q09, Q10, Q11, Q13, Q21,
Q24, Q26, and Q30) showed moderate agreement,
and all other items of the instrument showed agree-
ment above 60%, which represents substantive to
almost perfect agreement.9

The 32-item questionnaire showed a Cronbach's
alpha of 0.794. The item-total correlation from the
correlation matrix of all items in the instrument
showed that some had a low correlation (<0.3), but
their removal would only slightly alter the
Cronbach's alpha value. The final instrument is
shown in Table 1.

Discussion

The present study enabled the development of a
valid and reliable instrument for assessing the
CHASs’ knowledge on breastfeeding. The product is
important to guide the implementation of educa-
tional activities to improve the practice of CHAs in
relation to the promotion of breastfeeding, identi-
fying, a priori, myths and misconceptions that
should be better addressed. The elaborated instru-
ment also has the merit of arousing interest of CHAs

Comparative analysis between the average score of correct answers for the questionnaire to assess knowledge on

breastfeeding. Montes Claros, MG, Brazil, 2019.

Variables X £ SD p*
Professional category
Community Health Agents 24.1+3.9 0.001
Pediatricians / Obstetric nurses 29.2+1.6
Time of action of the CHA in the FHS (years)
<5 23.4+4.4 0.019
>5 247 +3.4
Sex
Male 24.0 +4.1 0.808
Female 24.1 +3.9

* Mann-Whitney U test; CHA = Community Health Agent; FHS = Family Health Strategy.
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on the topic, which can be pointed out as a positive
point and that stimulates the approach to the subject.
In addition, this instrument is simple, objective, rela-
tively short, and easy to understand.

Considering that there are no instruments to
verify CHAs’ knowledge on breastfeeding, our fin-
dings could not be discussed by comparing them
with similar scales. The national literature contains
some studies that assess the knowledge of CHAs on
the topic.7.10,11 However, these studies do not use
validated or reliable instruments. The use of instru-
ments with good psychometric properties increases
quality in studies and plays an important role in
research, clinical practice, and health assessment.8

All aspects recommended for the construction of
evaluative instruments in the health area were
followed, starting with the Elaboration of items,
from the literature.12 Regarding Content Validation,
the semantic analysis was performed by a more
sophisticated sample (of greater ability) of the target
population, verifying that the items of the instrument
are clear and intelligible for the group to be evalu-
ated. Thus, the instrument was submitted to the
committee of judges on the subject and presented an
acceptable agreement index (that is, a content
validity index greater than 0.80).8 As per suggestions
of the committee of judges, two questions were
added which addressed “Breast milk when expressed
and stored must be offered in cups or small glasses”
and “Women with large milk production can be
referred to the Human Milk Bank to be donors”.

Although not identified as essential aspects in
the initial assessment of the authors, the questions
proved to be unanimous among the judges and,
therefore, were incorporated into the instrument. The
added items portray those breastfeeding women who
produce a volume of milk beyond the baby's need as
potential donors in a human milk bank. For this, she
must be healthy and not use drugs that prevent dona-
tion. Human milk banks play a social role and are
generally linked to maternity hospitals. The donated
milk is analyzed and subsequently distributed, under
the doctor's or nutritionist's prescription, to children
with low weight and/or premature infants who
cannot be fed directly on the mother's breast.12,13
The other item inserted at the suggestion of the
judges highlights that the expressed milk must be
offered in a small glass, being an important aspect in
combating the use of bottles, which can promote
early weaning.14,15 This is important information
that should be known by the CHAs, as the Ministry
of Health clarifies that women who are breast-
feeding, in case of doubts about how to conserve or
offer breast milk to the child, should seek support at
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the Basic Health Unit where she is being assisted.

In the Construct Validation, the hypothesis test
was able to properly discriminate individuals who
have greater knowledge, which was observed in the
comparison of the professional categories and in
relation to the period in which CHA worked in the
FHS. A study by Moimaz et al.7 demonstrated that
CHAs had limited knowledge on the practice and
promotion of breastfeeding and that the monitoring
of women who are breastfeeding is compromised by
the lack of training courses for these professionals.

In relation to the measured scores, a percentage
of 44% of correct answers drew attention to one of
the members of the team of specialists (pediatricians
and obstetric nurses). The detailed analysis revealed
that only one professional in this group had a low
score. However, despite the high scores for most
items, this result, coupled with the fact that some
items did not reach 100% of correct answers among
specialists, points out that the group is not neces-
sarily uniform and there is a need for regular training
courses/update for these professionals, who should
be a reference in relation to breastfeeding manage-
ment.

In the Reliability Analysis, the 32-item question-
naire was analyzed in a unidimensional manner and
presented a satisfactory level of internal consistency
and good reliability and reproducibility, as shown in
the Kappa test statistics. We decided to keep the two
items that presented poor agreement, since they dealt
with cases of breast engorgement (“cobbled milk”),
highlighting that it is important to massage the breast
before breastfeeding and to make cold compresses
on the site. The item addresses a relatively frequent
issue, for which CHAs’ action is very important. The
literature is controversial on the topic.16 However,
cold compresses do not cause harm when applied to
the engorged breast and generate temporary vaso-
constriction that decreases blood flow and edema,
thus being considered effective to relieve pain.16,17

The other item with low agreement highlighted
that "Breast milk is a complete food and meets all
the needs of the child's body until the 6th month and
protects against infections". It is also a fundamental
aspect of educational practice for CHAs. Several
records in the literature emphasize the nutritional
and immunological values of breast milk.18-21 For all
its characteristics, breast milk is recommended as the
ideal food,!.2 being unique and unmatched, and
totally adapted to the needs of the child throughout
the first months of life and there is no other milk that
dynamically contains antibodies and that protects the
child, during breastfeeding, from common infec-
tions.22



Despite the relevance of the developed instru-
ment, it is necessary to consider some limitations.
The sample of respondent professionals was allo-
cated according to the ease of access to the munici-
palities. Although there was no intentionality, as the
CHAs’ identity was unknown, this allocation for
convenience may represent a bias. Another aspect is
that there was no factorial analysis, which has been
recently considered as very relevant for the psycho-
metric analysis of health assessment instruments.
However, factor analysis is a structural analysis of
the instrument and does not represent the only form
of construct validation and the hypothesis test
performed here is a good alternative for instruments
that assess knowledge. Additionally, the minimum
number of respondents recommended for the factor
analysis is ten for each item,23 which was not
possible in the present study. Despite these limita-
tions, the lack of previous scales or questionnaires
aimed at the studied public highlights the importance
of the elaborated product.
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