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Abstract

Background: The potential role of Community Health Workers (CHWs) in improving maternal and child health
outcomes, particularly in low and middle-income countries and in disadvantaged communities, is receiving increased
attention. Adequate and focused training is among the key requisites for enhancing CHWs performances and research
is necessary to identify effective training methods.

Methods: A randomized controlled study was designed to assess the effectiveness of a training course in improving
knowledge, attitudes and practices (KAP) of CHWs regarding maternal and infant health. Seventy-eight CHWs
belonging to Family Health Units in the city of Recife, Brazil were randomly allocated to intervention and
control groups. The intervention group took part in a four-day interactive training course based on an action-oriented
guide to perform home visits to pregnant women and their infants throughout pregnancy and infancy until 9 months
of age. KAP in intervention group after training and after 1 year were compared to control group and to baseline.

Results: Fifty-nine CHWs completed all KAP assessments (31 in intervention and 28 in control group). Baseline
characteristics were similar in both groups. At 1 year from training, the intervention group had higher overall
KAP score (120.65 vs. 108.19, p < 0.001) as well as knowledge (47.45 vs. 40.54, p < 0.001), practice (53.45 vs.
49.11, p < 0.001) and attitudes scores (19.74 vs. 18.81, p = 0.047) than the control group. Moreover, at 1 year
from training, the intervention group maintained significant improvements in overall KAP score (120.65 vs.
106.55, p < 0.001) as well as in knowledge (45.45 vs. 42.13, p < 0.001), and practice (53.45 vs. 45.29, p < 0.001) scores
with respect to baseline. In the control group, overall KAP (106.59 vs. 108.19, p = 0.345) as well as separate knowledge,
attitudes and practices scores remained unchanged.
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Conclusions: A four-day interactive training course on action-oriented home visits to pregnant women and
infants produced a sustained improvement of CHWs’ KAP and may represent a model to ensure retention of
acquired competences.

Trial registration: RBR-9gchqr. Date registered: July 21, 2018 (Retrospectively registered).

Keywords: Community health workers, Maternal and child health, Home visits, Primary health care, In-service
training, Interactive training, Action-oriented training

Background
The potential role of Community Health Workers
(CHWs) in improving maternal and child health out-
comes, particularly in low and middle-income countries
and in disadvantaged communities, has been receiving
increased attention [1–10].
Recognizing this potential implies guaranteeing ad-

equate selection and appropriate training, support and
supervision to CHWs [11]. However, the training and re-
sponsibilities of CHWs vary widely in different countries
and there is still the need for research to identify effective
approaches for CHWs recruitment, training and for an ef-
fective tasks shifting, as well as efforts to improve their
competencies, motivation and productivity [5, 12–15].
CHWs are usually defined as community members

chosen by their community to support or provide health
interventions at household level, which are usually
linked to the health system, but have shorter training
than professional health workers [16]. In Brazil, CHWs
(Agentes Comunitários de Saúde – ACSs, in Portuguese)
are crucial actors of the Family Health Strategy, a key
component of the universal health care system of Brazil
(Brazilian Unified Public Health System - SUS) [17].
CHWs were officially established as health professionals

by Ministry of Health of Brazil in 1991, building on the ex-
perience of the Program of Community Health Workers
(PACS) in the late 80s [18]. CHWs are community mem-
bers of Family Health Teams (FHT), who live in the area
in which they work. They are hired through public selec-
tions that require at least primary education and a
mandatory basic training of a minimum of 40 h, and are
paid by the municipal health authority. The Ministry of
Health recommends that each CHW should be in charge
of an average of 750 individuals (150 households), includ-
ing men, women and children in all phases of life [17].
The most important task of the CHW is the home

visit (HV) [19]. According to the National Policy of Pri-
mary Care of Brazil (PNAB), it is responsibility of
CHWs, among others, to follow, through home visits, all
families and individuals [17]. The PNAB recommends
that the visits should be planned keeping, as a reference’
standard, the average of one visit/family/month but con-
sidering risk and vulnerability criteria, so that more visits
are made to families with the greatest needs.

In this context, CHWs must perform monthly HVs to
all families of the area, to provide health information,
prevent disease and promote health, identify problems
and refer it to health services, ultimately acting as a
bridge between the health services and the community.
In order to do this effectively, HVs must be based on
clear goals, adequate training and guidance [20, 21].
However, current recommendations fail to provide

satisfactory guidance for HVs. Recommendations are
generic and limited to setting a minimum amount of
visits that should be carried out. Moreover, studies
have observed: the lack of proper definition of CHWs’
tasks [22]; a greater focus on illness (consultations,
delivery of drugs and lab test results) than on health
promotion [21, 23]; little integration among FHT staff
[24]; insufficient communication with families [25];
and excess of bureaucratic tasks [22, 26]. Inadequate
training is recognized as a major obstacle to effective
HV performance [24, 27, 28].
Although HVs performed by CHWs have been identi-

fied as key to achieve improved maternal, neonatal and
child health (MNCH) [29, 30] and child development [4,
31], official national guidelines and training materials for
CHWs do not indicates specific tasks and referral cri-
teria for specific prenatal periods and developmental
stages during early infancy [32].
Building on the evidence on the existing performance

and training gaps, we developed and conducted an
action-oriented educational intervention and assessed its
effectiveness in ensuring sustained improvement of
knowledge, attitudes and practices of CHWs regarding
prenatal and postnatal HVs.

Methods
Study design and aims
This was an educational intervention study, randomized
and controlled, to evaluate the effectiveness of an
action-oriented training on knowledge, attitudes and
practices (KAP) of community health workers (CHWs)
regarding maternal and infant health.
The study design was based on the classic Kirkpatrick’s

four levels model for evaluation of training programs
[33]. In this paper, we focused on level 2 (learning), and
measured to which extent knowledge, attitudes and
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practice were improved and retained. An educational
intervention was applied and pre-, post-, and one-year
follow-up KAP assessments were performed from
October 2015 to December 2016.

Study setting and participants
The study was carried out in the city of Recife, which
has 1.633.697 habitants and is the capital of Pernam-
buco, a State in northeastern Brazil. In 2015, the infant
mortality rate in Recife was 7.5 deaths of children under
1 year per 1000 live births, the neonatal mortality rate
was 16 newborn deaths per 1000 live births, and mater-
nal mortality ratio was 80.3 maternal deaths per 100.000
live births.
There are 125 Family Health Units (FHUs) in Recife,

distributed in 6 different political-administrative re-
gions called Health Districts (HDs). Each FHU includes
one or two Family Health Teams (FHTs) composed by
at least: a physician, a nurse, a nursing technician and
four to six CHWs.
The study population consisted of CHWs belonging to

a group of 12 FHUs of 3 different HDs that are
co-managed by the municipal health authority of Recife
and the Institute of Integral Medicine Professor Fer-
nando Figueira (IMIP), a non-profit organization that
operates in the areas of medical and social assistance,
teaching, research and outreach programs and is accre-
dited by the Ministry of Health as a National Referral
Center for Mother and Child Care Programs.
The 12 FHUs include 18 FHTs, with a total of 86

CHWs. These teams assist a population of about 70.000
inhabitants (11.500 families) of 10 low-income commu-
nities. In their catchment area, 7 maternal deaths and 96
infant deaths were reported in 2015, representing 36% of
maternal deaths and 54% of infant deaths from the
whole city of Recife.
Inclusion criteria for participation of this study were

CHWs working in FHTs that are co-managed by IMIP.
Exclusion criteria were CHWs who were on vacation or
on any type of leave during the data collection periods.

Procedures, recruitment and randomization
All CHWs meeting the inclusion criteria were invited to
participate in the study throughout personal invitation
and were informed about its purpose and their voluntary
participation. The participants who accepted to partici-
pate signed a written informed consent prior to any in-
volvement in the study.
The 18 FHTs underwent paired randomization, and were

divided into two groups (intervention and control) matched
by main personal and catchment area characteristics. Each
FHT was assumed as a block (with 4 to 6 CHWs each) and
was paired with a neighbor FHT with similar population
characteristics. To minimize contamination among CHWs

belonging to the same FHT, each block of two FHTs was
randomly allocated to either intervention or control group.
Thus, each group included 9 FHTs.
CHWs of the intervention group were invited to par-

ticipate in the training. As the intervention was an edu-
cational training, it was not possible to blind the
participants. The control group also received the train-
ing, but after the study was finalized.

Educational intervention
The educational intervention consisted of a training
course for action-oriented home visits to pregnant
women and their infants. The course objectives and ma-
terials, including an action-oriented guide, were designed
collaboratively by a multidisciplinary group of experi-
enced professionals in health education and maternal,
neonatal and child health, based on updated inter-
national and national recommendations on prenatal and
postnatal HVs carried out by CHWs, and on emerging
training needs, according to classic instructional design
methods [34, 35].
The Training Course on Home Visits to Pregnant

Women and Infants was informed by pedagogy of auton-
omy and problem-based active methodologies [36–39].
Case studies focused on participants experiences were
used with active methods of learning followed by simula-
tions, interactive lectures and small group activities, ul-
timately requiring 32 h (4-days). These approaches were
chosen because they can stimulate the critical-reflexive
knowledge and the capacity to detect real problems and
search for solutions as well as to strengthen horizontal
competences such as communication and teamwork
[40–43]. To ensure the integration of FHT and provide
support to the new tasks proposed for CHWs, a 16-h
course covering the same contents was offered to physi-
cians and nurses belonging to the same FHTs.
The main contents addressed by the training included:

assessment of mother’s and infant’s health and wellbeing,
information on preventive practices and prenatal visits, in-
formation on care for labor and delivery, anticipatory advice
on maternal and neonatal most common postpartum prob-
lems, essential care of the newborn, support to breastfeed-
ing, nutrition, accident prevention and immunization,
evaluation of infant development, promotion of practices
that favor parent-child interaction, assessment of family en-
vironment, identification of socioeconomic and psycho-
social problems and effective communication with parents
and family.
The course was based on the Guide for Innovative

Home Visits to Pregnant Women and Infants [44], which
provides action-oriented instructions for each home
visit, for a total of 10 visits, including 5 visits for the
mother from conception to childbirth and postpartum
period and 5 visits focusing on maternal health and on
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child health and development until the age of 9 months.
Tasks related to each visit were detailed and included
what should be asked, observed and identified by
CHWs, and actions to be taken according to a
three-level risk classification. This structure followed the
model of the Integrated Management of Childhood Ill-
ness (IMCI) [45].
The course took place in November 2015. Between

November 2015 and November 2016, trainers were
available for support throughout personal visits and by
phone in case of doubts and difficulties about the use of
the guide for HVs.
Efforts were made to minimize the training costs to

CHWs and to system (including venue, teachers’ salary,
printed materials, food and transportation), in order to
facilitate transferability of the intervention in other low
and middle-income countries (LMIC), improving its ex-
ternal validity. Meetings with managers (Coordination of
Districts and Municipal Health Department) were also
held in order to ensure their support to the intervention.

Data collection
The data were collected at three different times: before
training (t0), immediately after training (t1), and 1 year
after training (t2). Knowledge (K), Attitudes (A) and
Practices (P) of intervention and control groups were
assessed at t0 and t2. Knowledge of intervention group
was also collected at t1 to assess instant change of
knowledge.
The KAP of the participants were assessed through a

written questionnaire, which was developed taking into
account both the competences that the training was sup-
posed to strengthen as well as the newly introduced ones.
The questionnaire addressed 8 domains: 1) recognition

of risk factors in pregnant women, 2) recognition of
warning signs in pregnant women, 3) recognition of risk
factors and warning signs in young infants 4) antenatal
care routine, 5) newborn care routine, 6) child care rou-
tine, 7) child development, 8) aims of home visits to
mother and child health.
To optimize semantic, face and content validity, the

draft questionnaire was distributed to researchers in
health education, primary care professionals (including
CHWs), pediatricians and gynecologists-obstetricians for
a critical appraisal of technical content, relevance to
CHWs’ job and clarity of wording.
To ensure validity of construct and reproducibility, a

pilot study was conducted with 20 CHWs who were not
participating in this study. The same subjects filled in
the questionnaires in two separate moments with an
interval of 1 week in order to assess reliability. The re-
sponses were analyzed throughout measurement of
agreement between responses (test-retest). The compari-
son of test and retest values (intraclass correlation) with

Student t showed a high index of concordance between
responses in 99.7% of the questionnaire’s items. The
Kappa coefficient (interrater correlation) reached a mod-
erate to almost perfect level of agreement in 88% of the
analyzed questions, being 13% with moderate agreement
(0.40–0.59), 38% with substantial agreement (0.60–0.79)
and 38% with almost perfect agreement (0.80–1.00).
After revision, the final version of the questionnaire was

developed (Additional file 1). It was divided in four sec-
tions: Section I included socio-demographic and profes-
sional experience, previous participation in training
courses, number of pregnant women and children visited
per month and duration of these home visits. Section II
covered Knowledge assessment with 20 questions, being 2
open-ended questions and 18 multiple-choice questions.
Out of the 18 multiple-choice questions, 11 included 4 al-
ternatives with only one correct answer each, addressing
the maternal and child health content recommended by the
Ministry of Health, each correct answer generating a score
of 1, for a maximum of 11 points. The other 7 questions of
this section considered a total of 50 alternative answers (4
questions with 5 alternatives each and 3 questions with 10
alternatives each). These 50 alternatives were scored for a
maximum of 50 points. Thus, the maximum total score for
this section was 61 points. Section III focused on the Atti-
tudes self-Assessment, consisting of a list of 20 statements
describing attitudinal behaviors (such as punctuality and as-
siduity, communication, relationship, reflection on work
process, interest in and satisfaction with work), to be an-
swered on a 5-point Likert scale, where 1 is totally disagree
and 5 is I totally agree with the described behavior. An-
swers 4 (agree) and 5 (totally agree) were considered as cor-
rect answers and rated 1 point each. Thus, each statement
could generate a maximum score of 1. Accordingly, the
maximum total score for this section was 20 points. Section
IV consisted of Practices self-Assessment including a list of
60 recommended tasks to be performed by CHWs during
HVs (25 tasks in pregnancy care and 35 tasks in postnatal
mother and child care). Answers included a 5-point fre-
quency scale where 1 is never and 5 is always according to
how often each task were performed. Answers correspond-
ing to 4 (often) and 5 (always) were considered as correct
and rated 1 point. Hence, each task could generate a max-
imum score of 1. Therefore, the highest total score for this
section was 60 points. Overall, the maximum total score for
the three sections was 141 points (KAP score). A percent-
age of at least 70% of correct answers was considered as
satisfactory. This choice was based on the academic grading
system commonly used by the education system in Brazil,
which adopts passing criteria ranging from 60 to 70%.

Outcome measures
The primary outcome was the increase and retention in
the average overall KAP score at one-year follow up as
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compared to baseline and to control group. Secondary
outcomes were the increase in the average score and in
percentage of correct answers in each section (K, A and
P), and in the percentage of CHWs who improved their
score, overall and in K, A and P section after training.

Evaluation design and data analysis
We compared overall KAP scores and separate K, A and
P scores and percentage of correct answers of the inter-
vention group at 1 year after training (t2) to scores of
the same group at baseline (t0) and of the control group
at baseline and after 1 year. We also compared K scores
and percentage of correct answers of the intervention
group immediately after training (t1) to scores of the
same group at baseline.
The Statistical Package for the Social Sciences (SPSS)

13.0 for Windows and Microsoft Excel 2010 were used for
statistical analysis. All tests were applied with 95% of con-
fidence. The results are presented in table form with their
respective absolute and relative frequencies. Numerical
variables are represented by measures of central tendency
and dispersion measures, described as mean (± standard
deviation). Kolmogorov-Smirnov Normality Test was used
for quantitative variables. Student’s t-test (normal distribu-
tion) and Mann-Whitney (non-normal distribution) were
used to the comparisons of two groups. Paired student’s
t-test (normal distribution) and Wilcoxon (non-normal
distribution) were used to paired groups.

Results
Of the 86 CHWs eligible, 78 (90.7%), 40 in the interven-
tion group and 38 in the control group, ultimately took
part in the study. Reasons for not participating were: an-
nual leave (1) and medical reasons (1), while 6 declined to
participate. At follow-up, 31 CHWs of the intervention

group completed the training and all assessments, and 28
CHWs of control group completed all assessments, for a
total of 59 participants who completed the study (Fig. 1).

Baseline socio-demographic and work characteristics
The mean age of the 59 CHWs was 44.96 years (±
10.05 years), the majority were women (96.5%) and over
half had completed high school (74.5%). The mean
length of working experience as CHWs was 16.67 years
(± 8.06 years). A percentage of 52.5% and 72.9% of par-
ticipants reported previous training in pregnancy health
and child health, respectively. Only 11.9% reported pre-
vious training in home visits to pregnant women and in-
fants. Fifty-seven CHWs (96.6%) declared interest in
attending trainings.
Each CHW assisted a mean of 194.15 (± 32.81) fam-

ilies and visited monthly at home a mean of 5.70 (±
2.86) pregnant women and 8.55 (± 4.67) children under
1 year. A mean of 8.19 (± 2.67) home visits was made to
each pregnant woman during pregnancy, with duration
of 26.79 (± 8.23) minutes. A mean of 8.48 (± 3.52) home
visits were made to each child under 9 months, with
26.25 (± 8.83) minutes of duration each. There were no
significant differences in the baseline characteristics of
intervention and control group (Table 1).

Pre-training assessments of knowledge, attitudes and
practices
Overall KAP score
At the pre-training assessment, the average overall KAP
score of intervention and control group were 106.55 (±
12.17) and 106.59 (± 8.57) respectively (p = 0.987), corre-
sponding to a mean percentage of 79.9% and 77.9% of
correct answers. Forty-two (71.2%) of the 59 participants
pre-assessed attained more than 70% of correct answers.

Fig. 1 Flow diagram of participants. The process of enrollment, allocation, follow-up and analysis of outcomes
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Knowledge scores
At pre-training knowledge assessment, the average
scores of intervention and control group were 42.13 (±
6.02) and 40.50 (± 4.33) respectively (p = 0.235), corre-
sponding to a mean percentage of 63.9% and 60.9% of
correct answers in this section. Twenty (33.8%) of the 59
participants pre-assessed attained more than 70% of cor-
rect answers in this section.
The domains with the lowest proportion of correct an-

swers of all participants were: recognition of risk factors for
pregnant and child health (mainly socioeconomic and
psychosocial risk factors such as economic dependence
[3.4%], marital problems [11.9%], low educational level
[13.6%], low parental education [13.6%], parents’ financial
problems [5.1%], death of a under 5 year sibling [13.6%]),
antenatal care (vaccination in pregnancy [42.8%]), child
care (prevention of accidents – sleeping position [55.9%])
and child development (recognition of risk factors for child
development - parents’ low level of education [24.1%]).
Considering all 61 single items, there was no statisti-

cally significant difference in the number of correct

answers between the intervention and the control groups
with the exception of two items: recognition of domestic
violence (as a risk factor for child development) (p = 0.048)
and reduction of preterm and low birth weight (as an aim
of home visits) (p = 0.034), which were both lower in con-
trol group. Number and percentage of correct answers of
all single items in intervention and control groups are de-
tailed in (Additional file 2: Table S1).

Attitude scores
In the pre-training attitude assessment, the average
scores of intervention and control group were 19.13 (±
1.78) and 18.22 (± 2.03) respectively (p = 0.037), corre-
sponding to 97.2% and 91.5% respectively of behaviors
with which the participants agreed/totally agreed. In this
section, all participants answered that agreed/totally
agreed with at least 70% of the described behaviours.
Considering each behaviour separately, a significant

difference in the number of correct answers between the
intervention and the control groups was observed in
only 1 among 20 behaviors: know the health indicators

Table 1 Baseline characteristics of Community Health Workers (n = 59)

Groups

Characteristics Total (n = 59) Intervention (n = 31) Control (n = 28) p-value

n(%) n (%) n (%)

Gender 1.000a

Male 2 (3.5) 1 (3.4) 1 (3.6)

Female 55 (96.5) 28 (96.6) 27 (96.4)

Educational level 1.000a

Elementary school 3 (5.5) 2 (7.1) 1 (3.7)

High school 41 (74.5) 20 (71.4) 21 (77.8)

Higher education 11 (20.0) 6 (21.4) 5 (18.5)

Previous training in pregnant health 31 (52.5) 16 (51.6) 15 (53.6) 0.880b

Previous training in child health 43 (72.9) 22 (71.0) 21 (75.0) 0.728b

Previous training in home visits 7 (11.9) 3 (9.7) 4 (14.3) 0.698a

Have interest in attending training 57 (96.6) 30 (96.8) 27 (96.4) 1.000a

Have difficult to attend trainings 16 (27.1) 10 (32.3) 6 (21.4) 0.350b

Mean ± SD Mean ± SD Mean ± SD

Age (years) 44.96 ± 10.05 45.96 ± 11.22 43.93 ± 8.76 p-value

Years of experience as CHW 16.67 ± 8.06 18.58 ± 9.14 14.96 ± 6.68 0.457c

Years of work in the same FHU 14.54 ± 7.86 15.38 ± 9.46 13.63 ± 5.73 0.110c

Number of families assisted 194.15 ± 32.81 189.84 ± 28.82 198.93 ± 36.67 0.411c

Number of pregnant visited per month 5.70 ± 2.867 4.89 ± 2.18 7.09 ± 3.44 0.292c

Number of home visits in pregnancy 8.19 ± 2.67 7.96 ± 2.78 9.53 ± 2.54 0.077c

Duration of home visit to pregnant (minutes) 26.79 ± 8.23 25.35 ± 8.91 28.57 ± 7.09 0.359d

Number of children under 1 year visited a month 8.55 ± 4.67 7.90 ± 4.45 9.54 ± 4.99 0.271d

Number of home visits to children until 9 months 8.48 ± 3.52 9.07 ± 4.63 7.84 ± 1.51 0.333c

Duration of home visit to child (minutes) 26.25 ± 8.83 24.20 ± 8.97 28.95 ± 8.09 0.078d

(a) Fisher’s Exact Test (b) Chi-Square Test (c) Student’s t-test (d) Mann-Whitney test
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of the population that assist (p = 0.023), which was lower
in control group. Number and percentage of behaviours
with which participants agreed/totally agreed are de-
tailed in (Additional file 2: Table S2).

Practice scores
In the pre-training assessment of practice, the average
scores of intervention and control group were 45.29 (±
9.64) and 47.93 (± 6.53) respectively (p = 0.220), corre-
sponding to 78.5% and 81.2% respectively, of tasks that
were declared as performed often/always. Forty-four
(74.6%) of the 59 participants attained more than 70% of
correct answers in this section.
The tasks that were less frequently declared as per-

formed often/always in home visits to pregnant women
were: encourage the father’s participation in prenatal care
(52.5%), encourage the reading of the pregnant woman’s
card (42.3%), inform about iron replacement (64.4%), ori-
ent about physical activity in pregnancy (35.6%), stimulate
mother to sing for the baby in the belly (33.9%), stimulate
the mother to talk to the baby in the belly (62.7%), explain
about labor and childbirth (52.5%), and provide explana-
tions about postpartum (66.1%).
In postnatal home visits to mother and child, tasks

that were less frequently declared as performed often/al-
ways were: orient about weaning and storage of breast
milk (67.8%), observe/evaluate the development of the
child (66.1%), explain mother/caregiver about develop-
mental stages (66.1%), stimulate the mother/caregiver to
read to the child (57.6%), explain about the importance
of reading for the child (49.1%), encourage to tell stories
to the child (61.0%), encourage listening to music/sing
with child (45.7%), stimulate using moments of routine
as stimuli moment (38.9%).
There was no statistically significant difference in the

frequency of performance of the tasks between the inter-
vention and the control groups, except in 2 out of 60
tasks: stimulate the mother/caregiver to read to the child
(p = 0.029) and encourage mother/caregiver to tell stories
to the child (p = 0.012), which were both lower in inter-
vention group. Number and percentage of tasks that
were declared as performed often/always are detailed in
(Additional file 2: Table S3).

Post-training assessments and effectiveness of
intervention on knowledge, attitudes and practices
Overall KAP score
The average overall KAP score of intervention group in-
creased from 106.55 (± 12.17) to 120.65 (± 9.55) (p <
0.001), between pre-training (t0) and one-year after train-
ing (t2) assessments, and the percentage of correct
answers went from 79.9 to 87.2%. Twenty-eight (90.3%)
participants of the intervention group improved their
individual KAP score. The number of participants that

attained more than 70% of correct answers increased from
21 (67.7%) to 29 (93.5%), between t0 and t2.
In the control group, the average overall KAP score

remained unchanged from 106.59 (± 8.57) to 108.19 (±
10.55) (p = 0.345), between t0 and t2 assessments, corre-
sponding to the mean percentage of 77.9% and 78.9% of
correct answers. Moreover, at t2 assessment, a signifi-
cant difference was observed between KAP score of
intervention (120.65 ± 9.55) and control group (108.19 ±
10.55) (p < 0.001).

Knowledge scores
The average knowledge score of intervention group im-
proved immediately after the training (t1), increasing
from 42.13 (± 6.02) at t0 to 50,10 (± 4.29) at t1 (p <
0.001), and the percentage of correct answers went from
63.9 to 78.9%. The knowledge score remained higher at
t2 than at t0 (47.45 ± 4.76, p < 0.001), and correct an-
swers decreased only slightly to 73.3%. The variations of
average knowledge scores of intervention group at differ-
ent time points are shown in Fig. 2.
All the 31 participants (100.0%) of the intervention

group improved their individual knowledge score after
training, and the number of participants that attained
more than 70% of correct answers increased from 14
(45.1%) to 30 (96.7%) between t0 and t1, and decreased
to 25 (77.5%) at t2, a figure still significantly higher (p <
0.001) than at t0. Moreover, at t2, a significant difference
was observed between knowledge scores of intervention
(47.45 ± 4.76 points) and control group (40.54 ± 4.07
points) (p < 0.001).
The increment in knowledge of intervention group at

follow up remained statistically significant in the follow-
ing items: recognition of warning signs in pregnant
women (absence of fetal movements), recognition of risk
factors/warning signs in children (parents’ financial prob-
lems, delay in development and early weaning); ante-
natal care (number of consultations and vaccination in
pregnancy); newborn care (moment of first home visit
and frequency of breastfeeding); child care (nutrition in
the first 2 years and back to sleep position); child devel-
opment (important stages for brain development, prac-
tices that stimulate child development such as musical
experience and reading, recognition of risk factors for
child development such as parental mental health
problem, excessive use of digital devices) and aims of
home visits (reduction of preterm and low birth weight
and greater cognitive and emotional development). The
number and percentage of correct answers of interven-
tion group in each item assessed, comparing t0, t1 and
t2, are described in (Additional file 2: Table S4).
In the control group, the average knowledge score

remained unchanged from 40.50 (± 4.33) at t0 to 40.54
(± 4.07) (p = 0.764) at t2. The comparisons of number of
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correct answers between the two groups considering
each item assessed in t0 and t2 are described in
(Additional file 2: Table S5).

Attitude scores
The average attitude score of intervention group did not
change, moving from 19.13 (± 1.78) at t0 to 19.74 (±
0.68) (p = 0.088) at t2 and the percentage of correct an-
swers remained quite high (97.2% and 99.1% respect-
ively). Similarly, the average score of control group
remained unchanged, moving from 18.22 (± 2.03) to
18.81 (± 2.35) (p = 0.088) as well as the mean percentage
of correct answers (91.5% and 94.1% respectively). At t2,
however, a significant difference emerged between inter-
vention (19.74 ± 0.68) and control group (18.81 ± 2.35)
(p = 0.047).
The number and percentage of behaviours with which

participants of intervention group agree/totally agree, at
t0 and t2, are described in (Additional file 2: Table S6).
The comparisons of number of behaviors with which
participants agree/totally agree between the two groups
are described in (Additional file 2: Table S7).

Practice scores
The average practices score of intervention group in-
creased from 45.29 (± 9.64) to 53.45 (± 7.35) (p < 0.001),
between t0 and t2, and the percentage of correct an-
swers moved from 78.5 to 89.2%. Twenty-four out of 31
(77.4%) participants of intervention group improved
their individual knowledge score after training, and the
number of participants that attained more than 70% of
correct answers increased from 20 (64.5%) to 28 (90.3%).
At t2, a significant difference was observed between
practice scores of intervention (53.45 ± 7.35) and control
group (49.11 ± 8.20) (p = 0.036).
The improvement in reported practices in the inter-

vention group was statistically significant in 7 out of 25
tasks related to care to pregnant women (encourage the

father’s participation in prenatal care, encourage the
reading of the pregnant woman’s card, alert on alcohol
and drug risks in pregnancy, explain about child develop-
ment in pregnancy, stimulate mother to sing for the baby
in the belly, stimulate the mother to talk to the baby in
the belly, and orient about future contraception and fam-
ily planning) and in 7 out of 35 tasks related to postnatal
care (identify children at risk, identify signs of child suf-
fering violence, identify problems in breastfeeding, orient
about child meal times, identify problems in growth and
development, encourage listening to music/sing with
child, and stimulate using moments of routine as stimuli
moment). The number and percentage of tasks at t0 and
t2 that were reported as performed often/always by
intervention group, are described in (Additional file 2:
Table S8).
In the control group, the average practice score

remained unchanged between t0 and t2, moving from
47.93 (± 6.53) to 49.11 (± 8.20) (p = 0.540), correspond-
ing to 81.2% and 82.1% of correct answers, respectively.
The tasks that were declared as performed often/always
in intervention and control group are described in
(Additional file 2: Table S8).
Table 2 shows overall and separate K, A and P scores

of intervention and control groups at t0 and t2. The
comparisons between intervention and control group
are described in Table 3. The change in the percentage
of correct answers of intervention and control groups
can be seen in Fig. 3.

Discussion
Our study was aimed to assess the effectiveness of an
action-oriented training course in ensuring sustained im-
provement in knowledge, attitudes and practices of
CHWs involved in home visits to pregnant women and
their infants. Results indicate that CHWs belonging to
the intervention group showed significant improvements
in overall KAP scores, as well as in K, A and P scores

Fig. 2 Average knowledge scores of intervention group (n = 31), comparing three different moments of assessment
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when analyzed separately, with respect to control group.
The intervention group showed significant improvements
with respect to baseline in overall KAP score as well as in
K and P scores. In the control group, overall KAP as well
as separate K, A and P scores remained unchanged be-
tween baseline and follow up assessments. Improvements
were also observed in the percentage of correct answers in
each section, and in the percentage of CHWs who im-
proved their score, overall and in each section.
Attitude and practice scores were higher than know-

ledge scores, both before and after training. This is not
surprising as they were self-assessed and might be influ-
enced by social desirability, which is quite common in
experimental and survey findings in social sciences [46].
However, the improvement in scores observed in the
intervention group was not observed in the control
group, which could reflect a real practical improvement
as a consequence of the intervention.

We also observed in the two groups a low proportion
of correct answers for items regarding the recognition of
risk factors for maternal and child health and child de-
velopment, in spite of the fact that socioeconomic and
psychosocial factors should be among the priority target
of CHWs activities [47]. Some studies showed that
CHWs who make home visits can learn to recognize
danger signs during pregnancy and childhood illness
and they can teach these to mothers, other caregivers,
and family members [48–50]. However, few studies
highlighted the importance of early recognition of so-
cial risk factors [22, 51] and, to our knowledge, no
other studies assessed the effects of training CHWs in
identification of socioeconomic and psychosocial risk
factors and problems for pregnant and child health
and child development during home visits.
Another important domain where results in know-

ledge and practices at pre-training assessment were

Table 2 Overall and separate KAP scores of community health workers at t0 and t2, comparing moments

Time

Groups t0 (Pre-training) t2 (One-year after training) p-value

Mean ± SD Mean ± SD

Intervention group

-Knowledge (0–61 points) 42.13 ± 6.02 47.45 ± 4.76 < 0.001*

-Practices (0–60 points) 45.29 ± 9.64 53.45 ± 7.35 < 0.001*

-Attitudes (0–20 points) 19.13 ± 1.78 19.74 ± 0.68 0.088**

-KAP score (0–141 points) 106.55 ± 12.17 120.65 ± 9.55 < 0.001*

Control group

-Knowledge (0–61 points) 40.50 ± 4.33 40.54 ± 4.07 0.764**

-Practices (0–60 points) 47.93 ± 6.53 49.11 ± 8.20 0.540**

-Attitudes (0–20 points) 18.22 ± 2.03 18.81 ± 2.35 0.088**

-KAP score (0–141 points) 106.59 ± 8.57 108.19 ± 10.55 0.345**

(*)Paired student’s t-test (**) Wilcoxon

Table 3 Overall and separate KAP scores of community health workers in intervention and control groups

Groups

Groups Intervention group Control group p-value

Mean ± SD Mean ± SD

t0 (Pre-training)

-Knowledge (0–61 points) 42.13 ± 6.02 40.50 ± 4.33 0.235*

- Practices (0–60 points) 45.29 ± 9.64 47.93 ± 6.53 0.220*

- Attitudes (0–20 points) 19.13 ± 1.78 18.22 ± 2.03 0.037**

- KAP score (0–141 points) 106.55 ± 12.17 106.59 ± 8.57 0.987*

t2 (One-year after training)

- Knowledge (0–61 points) 47.45 ± 4.76 40.54 ± 4.07 < 0.001*

- Practices (0–60 points) 53.45 ± 7.35 49.11 ± 8.20 0.036*

- Attitudes (0–20 points) 19.74 ± 0.68 18.81 ± 2.35 0.047**

- KAP score (0–141 points) 120.65 ± 9.55 108.19 ± 10.55 < 0.001*

(*)Student’s t-test (**)Mann-Whitney
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poor was early child development, in spite of grow-
ing evidence on importance for establishing the
biopsychosocial basis of health and development up
to adult life [52], and the fact that globally CHWs
are seen as key vehicles for early child development
promotion [53].
Assessment and promotion of early child development

was one of the main content innovations of the training
course designed in this study, and the increase in know-
ledge and practices related to child development in the
intervention group was significant after the training and
remained such at follow-up.
We acknowledge that the number of participants in

our study was limited. Still, it was sufficient to show
significant differences, which we believe can be entirely
attributed to the intervention because the baseline
socio-demographic characteristics and the working ex-
periences were comparable between intervention and
control groups. Moreover, the participants presented
the same socio-demographic profile observed in other
studies with CHWs conducted in different regions of
Brazil [22, 23, 26, 54–57].
We believe that an important determinant of the

results was the training method, which was based on
pedagogy of autonomy and problem-based active
methodologies [36–39], taking into account well
established methods of curriculum analysis and design
[34, 58–60]. Other studies used similar approaches in
training CHWs with positive results [43, 61, 62]. We
believe that that the fact that CHWs received, as an
essential component of the training, a guide that pro-
vides detailed action-oriented instructions for a total
of 10 prenatal and postnatal visits, was key to estab-
lish a sound basis for more effective and efficient use
of their time.

To our knowledge no other studies assessed the
long-term retention of CHWs KAP regarding the con-
tent of home visits focusing on maternal and child
health and child development in home visits. Although
developed for the Brazilian context, our training ap-
proach, which is in line with WHO recommendations
for the optimization of the roles and responsibilities of
health workers through task shifting [63], could be
adopted in other countries where CHWs play a role in
primary care for mothers and infants.
We acknowledge that, even if the training proved to

be effective in ensuring sustained improvement in
knowledge and practice of CHWs, it may not be suf-
ficient to improve the actual performance of CHWs,
because there are many other factors affecting it. The
quality of CHWs based interventions depends not
only on appropriate training but also on supportive
supervision and effective coordination within primary
care services [1]. Moreover, complex system issues,
including the self-attributed role of CHWs and their
status vis-à-vis the other health professionals and the
community may be difficult obstacles to overcome.
And demand-side issues and other socially determined
factors may hamper the impact of improved CHWs
performance on family practices.

Conclusions
A randomized controlled study showed that a four-day
interactive training course on action-oriented home
visits to pregnant women and young infants produced a
sustained improvement of CHWs’ KAP and may repre-
sent a transferable model to ensure retention of acquired
competencies and provide more solid foundations for
improved CHWs performance.

Fig. 3 Percentage of correct answers of intervention and control group comparing pre- and one-year after training
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