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ABSTRACT

Objectives To assess the efficacy of a sustained
educational intervention to affect diverse outcomes across
the pregnancy and infancy timeline.

Setting A multi-arm cluster-randomised controlled

trial in 99 villages in Honduras’ Copan region, involving
16301 people in 5633 households from October 2015 to
December 2019.

Participants Residents aged 12 and older were eligible. A
photographic census involved 93% of the population, with
13881 and 10263 individuals completing baseline and
endline surveys, respectively.

Intervention 22-month household-based counselling
intervention aiming to improve practices, knowledge and
attitudes related to maternal, neonatal and child health.
Primary and secondary outcome measures Primary
outcomes were prenatal/postnatal care behaviours, facility
births, exclusive breast feeding, parental involvement,
treatment of diarrhoea and respiratory illness, reproductive
health, and gender/reproductive norms. Secondary
outcomes were knowledge and attitudes related to the
primary outcomes.

Results Parents targeted for the intervention were 16.4%
(95% Cl 3.1%—29.8%, p=0.016) more likely to have their
newborn’s health checked in a health facility within 3 days
of birth; 19.6% (95% Cl 4.2%—35.1%, p=0.013) more
likely to not wrap a fajero around the umbilical cord in the
first week after birth; and 8.9% (95% Cl 0.3%—17.5%,
p=0.043) more likely to report that the mother breast

fed immediately after birth. Changes in knowledge and
attitudes related to these primary outcomes were also
observed. We found no significant effect on various other
practices.

Conclusion A sustained counselling intervention delivered
in the home setting by community health workers can
meaningfully change practices, knowledge and attitudes
related to proper newborn care following birth, including
professional care-seeking, umbilical cord care and breast
feeding.

Trial registration number NCT02694679.

INTRODUCTION
Despite significant global progress in many
measures of maternal and under-5 child

STRENGTHS AND LIMITATIONS OF THIS STUDY

= High-quality data acquisition over 4 years using a
modified version of Timed and Targeted Counselling
methodology included dialogue counselling meth-
ods and interactive story-telling to assess current
needs and practices of intervention recipients and
negotiate on progressive improvement.

= A wider array of outcomes was collected than other
trials of its kind, determining the impact of the in-
tervention on various points of the pregnancy and
infancy timeline.

= Two-stage randomisation and different treatment
dosages allowed estimation of pooled spillover ef-
fects on targeted individuals or households, a fea-
ture uncommon to other large-scale interventions.

= Limitations include the potential influence of
cointervention in the study area; the reliance on
self-reported outcomes; and that the intervention
modules were delivered at different times and fre-
quencies, depending on household composition.

health over the past 30 years, maternal and
child morbidity and mortality continue to
pose a significant burden, particularly in
resource-limited settings across sub-Saharan
Africa and Latin America. Globally, neonatal
deaths account for nearly 50% of all deaths in
children under 5 years old, and preterm birth
complications, pneumonia and intrapartum-
related complications account for the
majority of these deaths.' * These causes
suggest that poor maternal outcomes often
underlie poor infant and child outcomes;
consequently, large-scale interventions to
improve resources, knowledge and practices
at every point in the pregnancy and infancy
timeline have become a central part of the
global health agenda. Interventions targeting
maternal and child health outcomes
are largely founded on evidence-based
WHO guidelines, which emphasise birth
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preparedness, complication readiness and care-seeking
for the mother, as well as immediate stimulation, skin-
to-skin contact, immediate and exclusive breast feeding,
umbilical cord care, thermal care and medical check-ups
for the newborn, among others.”*

Although many neonatal, child and maternal deaths can
be prevented through clinical services, emerging evidence
has shown that reductions in poor health outcomes in
these areas are possible by complementing them with
low-cost interventions in the home and community
setting.” ® This branch of intervention packages focuses
on demand-side conditions, building on the idea that
improvement in behaviours related to maternal and child
health outcomes not only depends on the accessibility or
provision of health services, but also on the community-
level demand for services and practices. Behaviours which
affect maternal and child health outcomes are often
socially reinforced or otherwise influenced by commu-
nity norms and therefore difficult to change, making the
on-ground implementation of interventions increasingly
important. There is a large body of evidence that points
to the efficacy of counselling interventions, which (typi-
cally) employ interpersonal interactions with community
health workers (CHWs) during home visits and may be
implemented on their own or as one of many domains in
a multidimensional intervention package.®™"

Despite the considerable progress that Honduras has
made towards its population health goals, it still lags
behind many other low-to-middle-income countries
in Latin America. In Honduras in 2016, the under-5
mortality rate was 19.8 per 1000 live births while the
neonatal mortality rate was for 11.4 per 1000 live births.""
Despite important progress, these rates were greater
than comparable countries in the same year, including
Mexico, Nicaragua and El Salvador, with only Guate-
mala exceeding that of Honduras."' The leading causes
of neonatal mortality in Honduras were perinatal disor-
ders, congenital malformations, pneumonia, diarrhoea
and malnutrition."” With regard to women’s and repro-
ductive health, the most recent Honduras Demographic
and Health Survey (DHS) reports that the total fertility
rate of women aged 15-49 is 2.9, the percent of preg-
nancy or motherhood among those aged 15-19 is 24%,
the median age of first marriage is 19.3 years, and the
percent of women who are literate is 92.7."% Addition-
ally, in 2020, the WHO estimated that Honduras had a
maternal mortality ratio of 72 deaths per 100000 births,
which corresponded to 4.2% of all deaths among women
aged 15-49 being attributed to maternal causes.'* Nation-
wide, 74% of live births occur in a medical facility, while
57% of live births occur in rural regions which likely face
higher barriers to perinatal care resource access, given
that Honduras already has the lowest physician density in
Latin America.'>™"”

Few studies have combined an atscale counselling
intervention with randomised assessment methods in
Latin America. Here, we completed a randomised trial in
the western highlands of Honduras in which households

received a 2-year intervention package that consisted of
household visits by CHWs. CHWs were trained to use vali-
dated counselling methods to promote practices, knowl-
edges and attitudes related to desired maternal and child
health outcomes. We assessed a wide range of outcomes
across the pregnancy and infancy timeline that aligned
with the intervention counselling topics, including
prenatal care, facility-based births, postnatal care for
mother and child, danger signs and care-seeking, breast
feeding, paternal involvement, diarrhoea and respiratory
illness prevention and management in children 5 and
under, and reproductive health. Pertinently, the under-
lying framework of the intervention here also differed
from similar efforts in other settings in that it targeted
other members of the community in addition to parents
themselves.

The aim of our randomised assessment is thus to eval-
uate the effects of a large-scale, household-based coun-
selling intervention on outcomes related to maternal,
neonatal and child health in rural villages in Honduras.

METHODS
Study design and participants
We conducted a multi-arm cluster-randomised controlled
trial (RCT) in the Department of Copdn in western
Honduras comprising the municipalities of Copan
Ruinas, Santa Rita, Cabanas and San Jerénimo. Copan
is a predominantly rural, mountainous, coffee-growing
region and is characterised by high rates of neonatal and
maternal morbidity and mortality, with many rural villages
facing barriers to healthcare which often leave perinatal
care insufficient or unsafe.'” '® The trial was a partner-
ship between the Yale Human Nature Lab, the Inter-
American Development Bank (IDB) and the Ministry of
Health of Honduras, with implementing partners World
Vision Honduras and Dimagi. Of the 238 villages in the
Copan region, 176 were selected for a parent trial evalu-
ating a novel social network targeting technique; of these,
99 were included in the current assessment (villages in
which participants were assigned to treatment based on
a non-random, network-based algorithm were excluded).
The parent trial was formally registered prior to imple-
mentation, and the full details of the parent trial design
and methods are published in our 2017 study protocol.17
Factors such as population size, geographic diversity, acces-
sibility and safety were considered when selecting villages,
and power testing using conservative treatment-effect
simulations following initial enrolment found recruit-
ment to be adequate to detect the desired effects. The
village selection process, study area profiling and power
testing are described further in our study protocol.17

All individuals aged 12 years or older and who lived in
a study village were eligible to participate. We conducted
a complete photographic census among individuals
who agreed to enrol in the study which covered 93%
of the eligible population. Any household with at least
one eligible individual who agreed to enrol in the study
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and who completed the baseline survey was eligible for
randomisation.

Randomisation and masking

The trial used a two-stage factorial design with a first-stage
randomisation at the village level and a second-stage
randomisation at the household level. In the first stage,
we randomly assigned villages to a dosage, or propor-
tion of households targeted for intervention per village
(0, 0.05, 0.1, 0.2, 0.3, 0.5, 0.75, 1). In the second stage,
households were randomly assigned to the intervention
according to the village’s dosage. We used a covariate-
constrained randomisation procedure that ensured
balance at the village and household levels between arms.
Our full randomisation procedure is described in our
published protocol."”

The current randomised assessment focuses on the 99
villages that were assigned to a proportion of targeted
households greater than 0 and arandom targeting strategy
or the control arm with a proportion equal to 0. In other
words, we had two kinds of control subjects: (1) untreated
households in untreated villages and (2) untreated
households in treated villages. This is important because,
when assessing whether subjects respond to receiving an
educational intervention, one should adjust for whether,
by chance, other members of their village also got the
same intervention, thereby potentially reinforcing the
impact of the educational intervention. We note that this
important detail of possible reinforcement of treatment
response due to treatment of other community members
is typically overlooked in most field trials of such interven-
tions. Households in the 22 villages with a proportion of
households targeted equal to 0 did not receive any inter-
vention and were used as our pure control, or compar-
ison, villages.

The intervention assessmentreported here establishes if
there were changes in practices, knowledge and attitudes
related to target outcomes among those actually receiving
the intervention. Due to the nature of the intervention,
masking of participants and CHWs, termed Community
Change Agents (CCAs) in the current study, who deliv-
ered the intervention was not possible. However, both
CCAs and surveyors were blinded to the methods used
to select the intervention households assigned to them.

Procedures

We and our local partners introduced the project to
village leaders, secured local approvals and managed
local implementation of the study and intervention.
There was extensive local involvement in setting the
agenda for this RCT. CCAs delivered up to 22 1-2 hours
counselling sessions across 15 modules to targeted house-
holds at monthly intervals between November 2016 and
August 2018. The intervention was designed by World
Vision Honduras (who also hired, paid and trained
CCAs) and was named Proyecto Redes: Con Amor vy
Cuidados Madres y Bebés Sanos (With Love and Care,
Healthy Moms and Babies)."® ' Intervention delivery and

outcomes assessment were conducted by two different,
independent teams of people.

CCAs made home visits and spoke to families regarding
several health topics tailored to the family’s current
circumstances and based on a modified version of the
Timed and Targeted Counselling (ttC) methodology,
which has been implemented in 20 countries worldwide
by World Vision.* Additionally, the behaviour-change
communication strategy was designed with the P Process
tool, which uses narrative and negotiation to reach
agreements with families to try new practices and has
been used for more than 30 years for planning health-
communication programmes.”' The educational modules
delivered during home visits were designed to address
maternal, neonatal and child health, and included topics
such as preparation of birth plan, facility-based birth,
mother and newborn care, and folic acid importance
(see online supplemental appendix for full list of educa-
tional modules). Sessions were also designed to include
discussion of relevant regional practices that were iden-
tified during formative work in our pilot study as being
potentially dangerous to newborns. Two such practices
were the use of chupones during feeding (cloth mate-
rials dampened with saliva, honey or plant waters) and
the placement of a fajero (abdominal cloth wrap) around
a newborn’s umbilical cord site."” '® Additional informa-
tion regarding the planned protocol for each session and
details of ttC method integration is available in online
supplemental appendix and is additionally published
elsewhere, including the supplementary material of our
study protocol.'” "

CCAs used tablets during intervention delivery, which
served as a visual and audio aid for educational materials
(ie, families could see stories in video and listen to songs/
riddles); as a prompt for CCAs to standardise interven-
tion implementation; and as a medium to collect data.”
Intervention delivery differed from other community-
based approaches in that it was randomised to any
household regardless of household composition (not
just delivered to expectant mothers); it was comprised of
long home visits and did not include additional outside
messaging (ie, pamphlets, radio messages); and it did not
include the use of community action groups. However,
it should be noted that both intervention and control
villages may also have received other interventions simul-
taneously, including both traditional behaviour change
interventions through the Government of Honduras and
supply-side interventions through IDB and the Salud
Mesoamerica Initiative.”

We developed a structured survey instrument comprised
both validated scales and internally developed items
based on extensive literature review, expert consultation,
input from the Ministry of Health of Honduras, and qual-
itative research with local residents and village leaders.
Our survey instrument was primarily designed to capture
target outcomes related to maternal, neonatal and child
health, in addition to demographic information. On
study enrolment, participants completed a photographic
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census and baseline survey from June 2015 to June 2016,
using our publicly available social network data collection
software ‘Trellis’.** An additional photographic census
was conducted from January 2019 to December 2019,
at which point participants also completed the endline
survey. For more details on our pilot work and field opera-
tions see the published protocol.'” No important changes
to methods were made after trial commencement.

Outcomes

The primary outcomes can be grouped into the following
practices: (1) prenatal care for the mother, including folic
acid use, creating a birth plan and receipt of prenatal
care in first trimester; (2) giving birth in a health facility;
(8) care-seeking for danger signs experienced by both
mother and newborn; (4) postnatal care for mother,
including preventative check-ups with health profes-
sionals; (5) postnatal care for newborn, including preven-
tative check-ups with health professionals, proper thermal
care and proper cord care (including withholding use of
fajero); (6) immediate and exclusive breast feeding for
infants under 6 months (including withholding use of
chupones); (7) paternal involvement in pregnancy and
child care; (8) proper treatment of diarrhoea and respi-
ratory illness in children 5 and under; (9) reproductive
health (including contraceptive use); and (10) gender/
reproductive norms (see online supplemental appendix
for full list of outcomes). Secondary outcomes were
knowledge or attitudes related to many of the primary
outcomes. All outcomes were measured via our endline
survey instrument. The inclusion of certain responses
to our survey questions was determined by eligibility
encoded into the survey design, which was termed
‘denominator’ and can be found in online supplemental
appendix table S1 for each outcome. For example, only
mothers and fathers who had a child since the end of
the intervention (1 September 2018) were eligible to be
asked in the endline survey about whether their child was
exclusively breast fed for the first 6 months.

Statistical analysis
Given that our intervention was designed to be delivered
at the household-level and that its behaviour change
strategies are embedded in ideas of addressing commu-
nity norms, we cannot rule out the presence of between-
participant interference within villages. In particular, we
assume that there could be interference within villages
but not between villages (partial interference), and that a
respondent’s outcome may be affected by the proportion
of treated households in the village in addition to their
own treatment status (stratified interference).”” % This
assumption is substantiated by an analysis in prior work
in a different part of Honduras that showed enhanced
adoption of a nutritional intervention consistent with
social magnification.”’

In this analysis, we use a two-stage randomisation design
(in which we randomised village clusters to a dosage
and then further randomised households to receive the

intervention) in order to estimate: the total effect of the
intervention on the treated (the effect of receiving the
treatment in an intervention village compared with being
in a control village); the direct effects on the treated
(the effect of receiving the treatment versus not in an
intervention village); and finally the spillover effects on
the untreated who lived in the treated villages and may
have been affected by others who received the interven-
tion.? Here, we focus on the total effect, which should be
interpreted as the effect of receiving the intervention in
addition to being exposed to spillover effects from other
targeted individuals in the village.

Under an intent-to-treat framework, we used multivar-
iate logistic regression fitted to individual-level data for
analysis of binary outcomes. We pooled responses across
all treatment arms to obtain an average effect across all
village-level treatment dosages, adding sampling weights
to adjust for differential probability of treatment assign-
ment. Clustered heteroskedasticity-robust standard errors
that allowed for intragroup correlation were estimated at
the level of villages, which was the unit of randomisation
in the first stage. Further information about our analysis
strategy can be found in online supplemental appendix.
Significance was defined as p<0.05. All analyses were
performed using R V.4.0.4 and Stata V.13.

Patient and public involvement

Community leaders of each of the villages were involved
as partners in this study, and both the intervention team
and the survey data collection team worked with local
communities at each step of the study design process
to ensure feasibility and incorporate feedback obtained
through focus groups, interviews, pilot surveys and other
outreach.

RESULTS

Trial participants 12 and older were recruited and
completed a baseline survey between June 2015 and June
2016. A total of 16 301 individuals across 5633 households
were randomised, 13881 of whom completed baseline
surveys. And 10263 individuals completed the endline
survey between January 2019 and December 2019,
approximately 24 months after intervention delivery
began. Of 6038 individuals lost by the endline, 4% were
lost to death, 50% to out-migration, 12% to refusal to
continue in the study, 32% due to not being reached
and 2% to other reasons. Those lost to follow-up were
more likely to be younger, male, have a primary school or
greater education, be single, not identify as Maya Chorti,
and have greater self-rated physical and mental health,
although notably there was no difference in attrition
between households randomised to the intervention and
those not (online supplemental appendix table S10).

A total of 77 villages with 4410 households were
randomised to the random targeting strategy and 22
villages with 1223 households were randomised to the
control arm with no treated households. Among the
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survey

792 houscholds (1367 individuals) ineligible due to
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(4 individuals) removed during data
cleaning

10031 households (29051 individuals)
across 176 village clusters randomised
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T
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treated; 596
667 individuals lost to follow-up 4651 individuals lost to follow-up households
36 died 210 died untreated)
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intervention visits
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endline survey

8050 individuals completed
endline survey

1168 individuals included in
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Figure 1 Trial profile: a population-level cluster-randomised controlled trial of maternal and child health intervention to promote
behaviour change in Honduras.

8050 individuals included in
analysis

77 villages assigned to the random targeting strategy,
11 villages were randomly assigned to each treatment
dosage, or proportion of households targeted (figure 1,
see online supplemental appendix figure S1 for parent
trial profile). Across all treatment dosages, a total of 1815
households with 5305 individuals were randomised to
receive the intervention. Villages had between 48 and 571
participants each, and households assigned to treatment
received the intervention’s educational household visits
between November 2016 and August 2018.

At baseline, 8700 out of 16301 (53%) participants were
women. The mean age was 32.9 years (SD 17.2); 9404
(58%) respondents were married or in a civil union;
and 8589 out of 13881 (62%) participants had less than
a primary education. Of the parents that completed an
endline survey, 630 reported having a child after the
intervention delivery period (1 September 2018) and
1133 reported having a child who was five or under at
baseline. Descriptive statistics of the sample arranged
by treatment arm are reported in table 1. Village and

1045 individuals completed
endline survey

1045 individuals included in
analysis

household characteristics were balanced across treatment
arms at baseline.

Significant total effects of the intervention on several
primary and secondary outcomes are displayed in figure 2.
Direct, indirect and total effects for each outcome are
reported in online supplemental appendix table S1. We
focus here on total effects of the intervention pooled
across all dosages, which account for both the direct effect
of the intervention and any spillover effects within each
village (ie, the effect of having other treated individuals
in the same village on a person who did not receive the
intervention). Although all three effects are estimated,
the total effects are emphasised as the best average esti-
mate of the intervention’s impact in the study population
and as the metric most analogous to treatment effects
reported from other comparable educational interven-
tion trials.

Compared with parents of children born after the
intervention period who did not receive the intervention,
parents of children who received it showed significant
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Table 1 Baseline characteristics of the intention-to-treat population in the pure control and random-assignment arms

Random-assignment group (n=12701)

Within-cluster control Targeted
Pure control group (n=3600) (n=7396) (n=5305)
Household characteristics
Wealth index
Quintile 1 524 (15%) 1194 (17%) 896 (17%)
Quintile 2 558 (16%) 1394 (19%) 1073 (21%)
Quintile 3 592 (17%) 1596 (22%) 983 (19%)
Quintile 4 819 (22%) 1487 (21%) 1152 (22%)
Quintile 5 1080 (30%) 1566 (21%) 1116 (21%)
Households 1223 2595 1815
Household size* 4.28 (2.1) 4.35 (2.1) 4.52 (2.2)
Child characteristics
Youngest child’s age, years* 6.04 (5.2) 5.44 (4.8) 5.51 (4.9)
Past month illness (child 5 or under)*
Respiratory illness 281 (30%) 674 (33%) 527 (36%)
Diarrhoeal illness 124 (13%) 338 (16%) 251 (17%)
Respondent characteristics
Sex
Female 1908 (53%) 3964 (54%) 2828 (53%)
Male 1692 (47 %) 3432 (46%) 2477 (47 %)
Age 33.2 (17.4) 32.8 (17.1) 32.8 (17.2)
Education

Less than primary 1845 (60%)

1206 (40%)

3907 (62%)
2438 (38%)

2836 (63%)
Primary or greater 1680 (37 %)

Marital status

Single 1274 (35%) 2672 (36%) 1959 (37%)
Married or civil union 2120 (59%) 4254 (58%) 3030 (57%)
Separated/divorced/widowed 206 (6%) 470 (6%) 316 (6%)

Indigenous status™

No 2807 (92%) 5489 (87%) 3932 (87%)

Yes, Maya Chorti 243 (8%) 851 (13%) 573 (13%)

Yes, other indigenous group 1 (<1%) 4 (<1%) 2 (<1%)
Health*

Self-rated physical health, 1 (excellent)-5 (poor)t 3.21 (1.1) 3.25(1.1) 3.24 (1.1)

Self-rated mental health, 1 (excellent)-5 (poor)t  3.08 (1.1) 3.12 (1.1) 3.14 (1.1)

Data are n, n (%) or mean (SD).
*Information only available from respondents who completed baseline survey (n=13881).
tHealth questions from single item assessing general self-rated health (SF-1).%

improvements in primary outcome practices related to
postnatal care, proper umbilical cord care and breast
feeding. Specifically, the total effect of the intervention
led to a 16.4% (95% CI 3.1%—29.8%, p=0.016) increase
in the probability that parents had their newborn’s health
checked by a professional in a health facility within 3 days
of birth; a 19.6% (95% CI 4.2%-35.1%, p=0.013) increase
in the probability that parents did not wrap a fajero

around the umbilical cord in the first week after birth;
and a 8.9% (95% CI 0.3%-17.5%, p=0.043) increase in
the probability that the mother breast fed immediately
after birth (figure 2; online supplemental appendix table
S1). The absolute change in behaviour for all targeted
respondents and for all untargeted respondents (in both
intervention and control villages) was on average: +13.9%
for the targeted versus +5.8% for the untargeted for
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Figure 2 Significant total, direct and indirect effects of the randomised controlled trial of maternal and child health intervention
on prenatal/postnatal care, breast feeding and diarrhoea management.

having newborn’s health checked within 3days; +37.9%
for the targeted versus +16.1% for the untargeted for not
wrapping a fajero around the umbilical cord within the
first week; and +5.1% for the targeted versus —4.1% for
the untargeted for mothers breast feeding immediately
after birth (online supplemental appendix table S9).
Among parents of children born after the intervention
period, we found no significant total effect of the inter-
vention on practices related to preparing a birth plan,
seeking care for certain pregnancy danger signs, facility
based birth, mothers seeking postnatal check-up or care
for certain postnatal danger signs, keeping the newborn
wrapped or holding them skin-to-skin after birth, exclu-
sively breast feeding for 6 months, or father involvement
in newborn care. Additionally, we found no significant
total effects on certain measures of diarrhoea or respi-
ratory illness treatment in children five and under, folic

acid use among women 15 and over, or contraceptive use
among all respondents.

In addition to the changes in actual behaviours related
to maternal and child health, we also assessed changes in
the knowledge and attitudes related to those behaviours
as secondary outcomes. Changes in knowledge or atti-
tudes may precede changes in practices, and we analysed
responses of all participants regardless of whether they
had a child since the intervention. We noted improve-
ments in knowledge or attitudes related to the significant
practices in the areas of postnatal care, proper umbilical
cord care and breast feeding among the treated. Specifi-
cally, the total effect of the intervention was a 2.7% (95%
CI 1.0%-4.3%, p=0.0014) increase in the probability that
a participant identified correct ways to provide newborn
care, which included getting their health checked by
a medical professional; a 9.1% (95% CI 4.0%-14.2%,
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p=0.0005) increase in the probability that a participant
identified proper cord care methods, which included not
wrapping a fajero; and a 14.0% (95% CI 8.4%-19.6%,
p<0.0001) increase in the probability a participant
believed newborns should not be given chupones when
breast feeding in the first 6months (figure 2; online
supplemental appendix table S1).

Additionally, we found significant total effects for
knowledge and attitudes related to folic acid use before
pregnancy; methods of saving as part of the birth plan;
certain pregnancy danger signs (ie, fever, swelling of
hands/face/feet); fathers accompanying mothers to
prenatal care visits; mothers receiving postnatal check-ups
within 3days of birth; certain postnatal danger signs for
mother (ie, heavy vaginal bleeding, fever); identifying
appropriate diarrhoea treatment methods including
correct use of zinc; and delaying pregnancy until 18 years
or older (figure 2; online supplemental table S1). We
found no significant total effect of the intervention on
knowledge or attitudes related to seeking prenatal care in
the first trimester; facility-based birth; the majority of the
pregnancy danger signs; the majority of the postnatal and
newborn danger signs; immediate breast feeding; father
waiting at birth location or caring for children when they
are sick; diarrhoeal illness prevention; or respiratory
illness prevention and danger signs (online supplemental
appendix table SI).

No adverse events associated with the intervention
were found. We performed additional analyses as a check
for robustness of our results, which included looking
exclusively at the response of the mothers, adjusting for
demographic characteristics of respondents, adjusting
for baseline behaviours and excluding those who moved
between treatment arms during the study (online supple-
mental appendix tables S2-S7).

Finally, we incidentally note that two outcomes were
associated with significant spillover effects on those who
were untreated, which are effects of having others in
one’s village receive the intervention: father holding the
child, and child with past-month diarrhoeal illness being
treated with zinc (online supplemental appendix table
S1). Our study design, which included variation in the
fraction of people treated per village and the presence of
a pure control group of wholly untreated villages allowed
us to perform such an analysis. A comprehensive investi-
gation of how spillover effects may depend on treatment
dosage and effects specific to a village’s social network
structure are the subject of other work.

Quality assessment of intervention delivery

Monitoring data on session implementation showed that
the intervention was delivered as intended, with up to
22 monthly sessions planned per intervention village. Of
the 1815 households initially targeted for intervention at
baseline, 1225 (67%) households received modules for
all 15 intervention topics as designed. Of the targeted
households that completed endline surveys, the average
number of sessions delivered per household was 15.2 (SD

7.4), with an average group size of 1.1 (SD 0.7) in atten-
dance. Of the parents of children born after the inter-
vention period who completed endline surveys, mothers
were present for an average of 9.0 educational modules
(SD 7.8) while fathers were present for an average of 2.4
educational modules (SD 2.8). Finally, as a method of
assessing intervention delivery quality, we administered
three survey questions designed as riddles for which the
answer was based specifically on information covered in
a session visit. We found significant (p<0.0001) effects of
the intervention on answers to all quality-check questions
(online supplemental appendix table S8).

DISCUSSION

In this multi-arm cluster-RCT, we implemented an inter-
vention targeting health outcomes for mothers, neonates
and children which featured validated counselling and
negotiation techniques delivered by CHWs to households
in rural Honduras over the course of 22 months. Our
results show improvements in many, but not all, practices
related to postnatal care, proper umbilical cord care and
breast feeding. Parents with children born after receiving
the intervention were 16% more likely to report that
their newborn’s health was checked by a professional in
a health facility within 3days of birth; 20% more likely
to report not using a fajero on the newborn’s umbil-
ical cord; and 9% more likely to report their child was
breast fed immediately. Importantly, whenever we noted
a significant effect on behaviour, we also saw an effect on
the corresponding knowledge or attitude. We generally
noted that our intervention seemed to have more impact
on knowledge and attitudes than on practices, which is
consistent with the theory that changes in knowledge and
attitudes may be required first in order to seed changes
in behaviour and that such changes are easier to affect.

Although our study design randomised villages to
different dosages, or proportions of households treated,
we estimate pooled effects across all dosages. The primary
contribution of our findings, therefore, is that we provide
estimates of average treatment effects. Such estimates
represent the expectation policymakers can have on
average in a setting where different proportions of the
community are targeted for intervention (including
observational settings in which the intervention is deliv-
ered non-randomly). Overall, however, the majority of
pooled spillover effect estimates are negligible. Spillover
effects may be heterogenous across dosage of households
treated, social network structure or individual treatment
status. Further investigation of spillover effects in this
study remains the subject of other work.

The design and implementation of this trial had several
strengths. The experimental design was robust and
involved a two-stage randomisation in which we assigned
village clusters to treatment dosages and then further
assigned households within those clusters to treatment.
Similar groups were attained through balancing across
a number of village-level and household-level covariates
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captured at the baseline stages of the project. In varying
the dosage of households treated and randomising some
villages to a pure control design in which no households
were treated, we were able to estimate pooled spillover
effects, a feature uncommon to other large-scale public
health intervention evaluation. Careful monitoring
and training of CCAs through partnerships with IDB
resulted in unbiased, high-quality data acquisition across
4 years from baseline to endline. The selected behaviour
change strategy was a modified version of the ttC meth-
odology with the P Process tool, which together allowed
CCAs to use dialogue counselling methods and interac-
tive story-telling to assess current needs and practices
of intervention recipients and negotiate on progressive
improvement.””*! The approach has been documented as
effective in changing a variety of behaviours aligned with
the UN’s Sustainable Development Goals and was success-
fully tailored to the conditions of the current study.” ® %
Finally, this study assessed a wider array of outcomes than
other trials of its kind, which helped to determine the
impact of the intervention on various points of the preg-
nancy and infancy timeline.

The study also had a number of limitations. In a tradi-
tional behaviour change communication intervention,
households would be targeted based on where pregnant
women or young children live, and community members
would be exposed to the intervention messages as many
times as possible (eg, in-person meetings, radio messages,
flyers, etc). Neither of these were possible given our
randomisation scheme (and the parent trial’s larger goal
of measuring spread of information and behaviour via
social networks). Although we made significant attempts
to capture a diversity of villages in our study, some were
excluded on the basis of accessibility and safety. An addi-
tional consideration limiting generalisability was that
respondents who were lost to follow-up were more likely
to be younger, male, single, have a higher education, not
identify with an indigenous group, and have greater self-
ratings of physical and mental health. While we attempted
to use objective measures whenever possible, both primary
and secondary outcomes were assessed using self-report.
Additionally, some practices targeted by our intervention
were already performed at high rates in Honduras prior
to our study, introducing ceiling effects to our interven-
tion (eg, both DHS and our baseline survey show 86%
of women began breast feeding immediately after birth;
online supplemental appendix table S1)."”* Finally, our
study area was subject to cointervention, the most notable
of which was the Salud Mesoamérica Initiative (SMI).
SMI involved both the Ministry of Health of Honduras
and IDB and included implementation of both demand
and supply-side interventions to improve maternal and
child health within the Department of Copan.” All
municipalities, and therefore villages, within Copan that
were included in the current study were also included
in SMI, and all were randomised to SMI’s intervention
arm. This suggests that both treated and untreated house-
holds in our trial experienced equal impact from SMI’s

cointervention, and also that this trial’s interaction with
SMI within treated households may have slightly reduced
the effect of our intervention. We took care to ensure
that our intervention had unique and specific messaging
that was evaluated through our outcome measures, and
we note that the presence of cointervention improves our
study’s generalisability, as it is rare that large-scale public
health interventions occur in isolation.

Many of our findings are consistent with similar home-
based intervention packages targeting maternal, neonatal
and child health through behaviour change communica-
tion strategies. Our review of the literature suggests that
this is one of the largest RCTs of a maternal and child
health intervention covering a full range of outcomes to
take place in the Americas. Three studies reporting inter-
ventions across rural communities in Southern Ethiopia,
India, Cambodia, Kenya and Zambia which used the ttC
counselling strategy found a 10% improvement in imme-
diate breast feeding, a 25% improvement in exclusive
breast feeding within first 6months, a doubling in family
planning, and a 7.5-fold increase in skilled birth atten-
dance.” One intervention also used Community Score-
cards as a mechanism of social accountability, which was
not used in the present study, and all used fewer home
visits overall.” The evaluation of breast feeding in the
current trial was largely based on the Alive & Thrive
initiative, which relies on interpersonal communica-
tion and community mobilisation for home-visit coun-
selling to improve breast feeding and complementary
infant feeding practices in low-income regions.'’ Alive &
Thrive’s 2019 trial in rural Burkina Faso used messaging
about feeding through both conversation and physical
materials at health centre consultations, women’s support
groups, home visits, and public community events, and
targeted pregnant or breast feeding women and their
family members. Our findings of impacts on knowledge
and attitudes about exclusive breast feeding are in agree-
ment with their trial results, with their trial showing addi-
tional effects on exclusive breast feeding practices up to
39%."

Even among trials like Alive & Thrive targeting similar
outcomes with similar behaviour change communication
strategies, almost no other study (to our knowledge) had
exclusive messaging by CHWs during in-person home
visits, nor a targeting strategy that selected households
regardless of current or recently pregnant mother status.
Two quasi-experimental interventions in rural Indian
and Ugandan villages—the Integrated Nutrition and
Health Programme (INHP) and MANIFEST interven-
tion, respectively—which used home visits by CHWs to
promote prenatal, delivery and newborn care practices,
each reported significant improvements in outcomes
related to prenatal check-ups, facility delivery, umbilical
cord care, thermal care and breast feeding.29 30 However,
the INHP was designed as an non-governmental organi-
sation facilitation of a government programme with the
primary outcome being the socioeconomic equity of
changes in the targeted behaviours, while the MANIFEST
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intervention involved media communication and health-
care capacity-building components.” **  Additionally,
almost no interventions included discussion of regional
practices that may have cultural significance but be
potentially harmful to the mother or newborn. Our study
suggested that inclusion of such practices in our commu-
nication strategy was effective in impacting knowledge,
attitudes and practices related to fajero use, as well as
knowledge and attitudes about the use of chupones.

While our randomisation scheme and large sample
size increased our confidence that observed differences
in outcomes, or lack thereof, are due to the interven-
tion, further investigation into why change may or
may not occur is warranted. For example, many of the
primary outcomes were prevalent at baseline, including
immediate breast feeding (86%), avoiding harmful
substances around umbilical cords (83%) and keeping
the newborn warm and clothed after birth (99%) (online
supplemental appendix table S1). An even larger swath
of secondary knowledge and attitudes outcomes were
prevalent at the 80% level or above at baseline (online
supplemental appendix table S1). High baseline rates of
certain practices, knowledge and attitudes may limit the
generalisability of the current study, and more work is
needed to further clarify how a similar intervention may
have a different impact in other communities, as well as
how educational intervention packages in general might
be tailored to account for the regional prevalence of
behaviours which impact maternal and child health.

Additionally, the intervention was designed for
behaviour change and was therefore aimed at the
demand-side conditions of health behaviours. In many
cases, however, said behaviours may not only rely on
prior practices, knowledge and attitudes, but also on
supply-side conditions such as the accessibility of health-
care resources or the quality of local health centres. For
example, outcomes evaluated in the current study but
which depend on supply-side conditions include folic acid
use, preventative check-ups, care-seeking from medical
professionals due to the experience of either postnatal
or newborn danger signs, delivery in a health facility and
zinc treatment for diarrhoeal illness. Other outcomes
were not as dependent on supply-side conditions and
were therefore considered in the household’s control
and potentially more able to be impacted by a counsel-
ling intervention, such as preparing a birth plan, imme-
diate and exclusive breast feeding, withholding chupones
and fajeros, keeping the newborn warm and clothed, and
skin-to-skin contact with newborn.

Overall, a novel large-scale household-based counsel-
ling intervention package randomised at the village and
household levels and delivered in a rural setting resulted
in meaningful change in practices, knowledge and atti-
tudes related to preventative care-seeking for newborns,
proper umbilical cord care and immediate breast feeding.
Additional studies are needed to understand the under-
lying reasons for change in some but not all outcomes.
In our opinion, the results of the trial are generalisable

to similar communities in this region. Further research
is also needed to assess the cost-effectiveness of this
approach and its generalisability to other areas or prac-
tices. Finally, our two-stage randomisation allowed us to
identify distinct treatment effects, suggesting that there
are factors such as social network ties and community
structure which can influence the uptake of behaviour
change.” Further evaluation of the role of social network
ties is needed to understand how, when people are given
public health education, their response depends on how
others around them are coping with similar challenges.

Author affiliations

"Yale Institute for Network Science, Yale University, New Haven, Connecticut, USA
Znstitute for Health Equity Research, Icahn School of Medicine at Mount Sinai, New
York, New York, USA

*Inter-American Development Bank, Washington, District of Columbia, USA
4Department of Statistics, Operations, and Data Science, Fox School of Business,
Temple University, Philadelphia, Pennsylvania, USA

SData Science Institute, Temple University, Philadelphia, Pennsylvania, USA
®Departments of Sociology and Medicine, Yale University, New Haven, Connecticut,
USA

"Department of Biostatistics, Yale University, New Haven, Connecticut, USA

X Marcus Alexander @maqdicer and Nicholas A. Christakis @NAChristakis

Acknowledgements We acknowledge our partners at the Bill and Melinda Gates
Foundation and all staff of the Human Nature Lab at Yale University, including:
HNL Lab and Project Director Thomas Keegan; Data Scientist Liza Nicoll; software
developers Mark McKnight and Wyatt Israel; research coordinators Jai Broome,
Catherine Henry, Kevin Garcia, Petergaye Murray, Samy Galvez, Maria Vassimon
de Assis; as well as research assistants John Sang Won Lee, Selena Lee and
Drew Prinster. We acknowledge our staff at IDB including Dr Hugo Godoy, IDB
Health Specialist in Honduras, the Salud Mesoamerica Initiative Team, especially
Maria Paola Zuniga, Mauricio Perez Calvo, Jose Ignacio Mata, and Maria Elena
Orddfez, IDB consultant, and partners from the World Vision Honduras Team
including Karen Ramos, Lesbia Garcia, Gertrudis Medrano, and the Dimagi Team
who supported the development of the community health application used during
the intervention. We also acknowledge our partners at the Ministry of Health
Honduras and all our local partners and field data collection team, and we thank
all study participants.

Contributors MA, NAC, EMA, and LF formulated the hypothesis and conceptualised
this study. World Vision Honduras directed the design of the intervention content,
supervised by IDB, and the content was then reviewed by HNL to ensure that it

met study criteria. NAC, RN, JN and EI were involved in survey design. RN trained
data collection teams and managed study implementation, and JN and EI oversaw
intervention delivery. NAC and RN managed data collection. WO, MA and LF
analysed the data, and MA, WO, EMA, LF and NAC interpreted the analyses. WO did
the literature search. WO, MA and LF produced the figures and tables, and, with

RN and NAC, wrote the first draft. WO, LF and RN wrote the online supplemental
appendix. All authors reviewed and provided input to the final draft. NAC and LF
had final responsibility for the decision to submit for publication. LF is the guarantor
of this work and, as such, had full access to all data in the study and takes
responsibility for the integrity of the data and accuracy of the analysis.

Funding The trial was an investigator-initiated study supported by grants from
the Bill & Melinda Gates Foundation and the Tata Group. Additional support was
also provided, in part, by NSF awards CAREER 11S-1149662 and 1IS-1409177, by
ONR awards YIP N00014-14-1-0485 and N00014-17-1-2131, and by NIH award
R0O1MH134715. The funding sources did not have any role in the design, conduct,
or analysis of the study, the writing of the report, or the decision to submit it for
publication. All authors had full access to all the data in the study. NAC and LF had
final responsibility for the decision to submit for publication.

Competing interests NAC reports grants from the Bill and Melinda Gates
Foundation and the Tata-Yale Alliance. EMA reports grants from the National
Science Foundation and Office of Naval Research. LF reports a grant from the
National Institutes of Health. The Bill and Melinda Gates Foundation funded the
intervention through a grant to IDB supervised by JN and El. All other authors
declare no competing interests.

10

Oles W, et al. BMJ Open 2024;14:¢060784. doi:10.1136/bmjopen-2022-060784


https://dx.doi.org/10.1136/bmjopen-2022-060784
https://dx.doi.org/10.1136/bmjopen-2022-060784
https://dx.doi.org/10.1136/bmjopen-2022-060784
https://dx.doi.org/10.1136/bmjopen-2022-060784
https://x.com/mqdicer
https://x.com/NAChristakis

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and all participants
provided informed consent at the time of data collection before randomisation.
Ethics approval was obtained from the Institutional Review Board (Protocol
#1506016012) at Yale University in New Haven, Connecticut, USA and the Ministry
of Health of Honduras.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. The
de-identified datasets generated during the study along with the statistical plan and
analytic code will be available from the corresponding author on reasonable request
at the end of the project after all planned manuscripts have been accepted for
publication. We will make the data without identifiers available to users only under
a data-sharing agreement that provides for: (1) a commitment to using the data
only for research purposes and not to make the attempt of identifying any individual
participant; (2) a commitment to securing the data in case there are still some
sensitive variables after the identifiers have been removed, by using appropriate
computer technology; (3) a commitment to destroying or returning the data after
analyses are complete; and (4) a commitment to not publish any information that is
not treated at the aggregate level so that no specific characteristics can be linked
to small communities.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

William Oles http://orcid.org/0000-0003-1125-6717

Marcus Alexander http://orcid.org/0000-0001-8627-7534
Nicholas A. Christakis http://orcid.org/0000-0001-5547-1086
Laura Forastiere http://orcid.org/0000-0003-3721-9826

REFERENCES

1 Wang H, Bhutta ZA, Coates MM. Child mortality collaborators.
global, regional, national, and selected Subnational levels of
stillbirths, neonatal, infant, and Under-5 mortality, 1980-2015: a
systematic analysis for the global burden of disease study 2015.
Lancet 2016;388:1725-74.

2 LiulL, Oza S, Hogan D, et al. Global, regional, and national causes
of child mortality in 2000-13, with projections to inform Post-2015
priorities: an updated systematic analysis. Lancet 2015;385:430-40.

3 World Health Organization (WHO). WHO recommendations on
health promotion interventions for maternal and newborn health,
2015. Available: https://www.who.int/publications-detail-redirect/
9789241508742

4 World Health Organization (WHO). WHO recommendations on
newborn health: guidelines approved by the WHO. guidelines review
committee. 2017. Available: https://www.who.int/publications-detail-
redirect/ WHO-MCA-17.07

5 Kumar V, Mohanty S, Kumar A, et al. Effect of community-based
behaviour change management on neonatal mortality in Shivgarh,
Uttar Pradesh, India: a cluster-randomised controlled trial. Lancet
2008;372:1151-62.

6 Gilmore B, McAuliffe E. Effectiveness of community health workers
delivering preventive interventions for maternal and child health in
Low- and middle-income countries: a systematic review. BMC Public
Health 2013;13:847.

7

10

20

21

22

23

24

25

26

27

28

Beyero M, Reider K, Mekonnen Y. Effect of timed and targeted
counseling (ttC) by peer mothers in changing infant and young child
feeding practices among mothers of children 0 to 18 months in four
districts in Southern Ethiopia. FASEB J 2013;27.

World Vision International. Timed and Targeted Counselling (TTC): A
Service Package of the CHW Project Model, 2020. Available: https://
www.wvi.org/sites/default/files/2020-06/TTC %20CPM%20Brief%
20-%20June%202020.pdf

Edward A, Krishnan A, Ettyang G, et al. Can people-centered
community-oriented interventions improve skilled birth attendance?
evidence from a quasi-experimental study in rural communities

of Cambodia, Kenya, and Zambia. BMC Pregnancy Childbirth
2020;20:514:514:.

Cresswell JA, Ganaba R, Sarrassat S, et al. The effect of the alive &
thrive initiative on exclusive Breastfeeding in rural Burkina Faso: a
repeated cross-sectional cluster randomised controlled trial. Lancet
Glob Health 2019;7:€357-65.

United Nations Inter-Agency Group for Child Mortality Estimation
(UN IGME). Under-five mortality rate/Neonatal mortality rate - Total.
UN Inter-agency Group for Child Mortality Estimation [dataset], 2023.
Available: https://childmortality.org/data

Pan American Health Organization (PAHO). Health in the Americas
—Honduras, 2017. Available: https://www.paho.org/salud-en-las-
americas-2017/wp-content/uploads/2017/09/Print-Version-English.
pdf

US Agency for International Development (USAID). Honduras. DHS
program: Statcompiler. 2012. Available: https://www.statcompiler.
com/en/

United Nations Maternal Mortality Estimation Inter-Agency Group
(MMEIG). Trends in maternal mortality 2000 to 2020. 2023. Available:
https://www.who.int/publications/i/item/9789240068759

Pan American Health Organization (PAHO). Health Situation in the
Americas: Core Indicators, 2018. Available: https://iris.paho.org/
bitstream/handle/10665.2/49511/Corelndicators2018_eng.pdf?
sequence=1&isAllowed=y

Griffiths M, McGuire JS. A new dimension for health reform-the
integrated community child health program in Honduras. In: La
GM, ed. Health System Innovations in Central America: Lessons
and Impact of New Approaches. Washington, DC: The International
Bank for Reconstruction and Development / The World Bank,

n.d.: 2005. 173-96.

Shakya HB, Stafford D, Hughes DA, et al. Exploiting social influence
to magnify population-level behaviour change in maternal and child
health: study protocol for a randomised controlled trial of network
targeting Algorithms in rural Honduras. BMJ Open 2017;7:e012996.
World Vision International, Inter-American Development Bank.
Project REDES: qualitative evaluation. 2019. Available: https://
socialdigital.iadb.org/sites/default/files/2019-10/Evaluaci%C3%
B3n%20Cualitativa%20EV_0.pdf

World Vision International, Inter-American Development Bank (IDB).
Project REDES: final execution report. 2019. Available: https://
socialdigital.iadb.org/sites/default/files/2019-10/Final%20Report%
20REDES%20260919.pdf

World Vision International. Timed and targeted counseling (ttC).
2016. Available: https://www.wvi.org/health/timed-and-targeted-
counseling-ttc

Health Communication Capacity Collaborative. The P Process: Five
Steps to Strategic Communication, 2013. Available: https://www.
healthcommcapacity.org/wp-content/uploads/2014/04/P-Process-
Brochure.pdf

Inter-American Development Bank (IDB). ttC: Timed and Targeted
Counseling APP for Community Health Workers, 2019. Available:
https://socialdigital.iadb.org/en/sph/solutions/ttc-timed-and-
targeted-counseling-app-community-health-workers

Mokdad AH, Palmisano EB, Zufiga-Brenes P, et al. Supply-

side interventions to improve health: findings from the Salud
Mesoamerica initiative. PLoS One 2018;13:e0195292.

Lungeanu A, McKnight M, Negron R, et al. Using trellis software to
enhance high-quality large-scale network data collection in the field.
Soc Networks 2021;66:171-84.

Baird S, Bohren JA, Mclintosh C, et al. Optimal design of
experiments in the presence of interference. Rev Economics Stat
2018;100:844-60.

Hudgens MG, Halloran ME. Toward causal inference with
interference. J Am Stat Assoc 2008;103:832-42.

Kim DA, Hwong AR, Stafford D, et al. Social network targeting

to maximise population behaviour change: a cluster randomised
controlled trial. Lancet 2015;386:145-53.

Yun Y. Family Member Participation In Community Health Worker
Intervention and Maternal Health Behavior: A Study of World Vision’s
Timed and Targeted Counseling from Cambodia. Guatemala, Kenya,

Oles W, et al. BMJ Open 2024;14:¢060784. doi:10.1136/bmjopen-2022-060784

11


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-1125-6717
http://orcid.org/0000-0001-8627-7534
http://orcid.org/0000-0001-5547-1086
http://orcid.org/0000-0003-3721-9826
http://dx.doi.org/10.1016/S0140-6736(16)31575-6
http://dx.doi.org/10.1016/S0140-6736(14)61698-6
https://www.who.int/publications-detail-redirect/9789241508742
https://www.who.int/publications-detail-redirect/9789241508742
https://www.who.int/publications-detail-redirect/WHO-MCA-17.07
https://www.who.int/publications-detail-redirect/WHO-MCA-17.07
http://dx.doi.org/10.1016/S0140-6736(08)61483-X
http://dx.doi.org/10.1186/1471-2458-13-847
http://dx.doi.org/10.1186/1471-2458-13-847
http://dx.doi.org/10.1096/fasebj.27.1_supplement.620.9
https://www.wvi.org/sites/default/files/2020-06/TTC%20CPM%20Brief%20-%20June%202020.pdf
https://www.wvi.org/sites/default/files/2020-06/TTC%20CPM%20Brief%20-%20June%202020.pdf
https://www.wvi.org/sites/default/files/2020-06/TTC%20CPM%20Brief%20-%20June%202020.pdf
http://dx.doi.org/10.1186/s12884-020-03223-0
http://dx.doi.org/10.1016/S2214-109X(18)30494-7
http://dx.doi.org/10.1016/S2214-109X(18)30494-7
https://childmortality.org/data
https://www.paho.org/salud-en-las-americas-2017/wp-content/uploads/2017/09/Print-Version-English.pdf
https://www.paho.org/salud-en-las-americas-2017/wp-content/uploads/2017/09/Print-Version-English.pdf
https://www.paho.org/salud-en-las-americas-2017/wp-content/uploads/2017/09/Print-Version-English.pdf
https://www.statcompiler.com/en/
https://www.statcompiler.com/en/
https://www.who.int/publications/i/item/9789240068759
https://iris.paho.org/bitstream/handle/10665.2/49511/CoreIndicators2018_eng.pdf?sequence=1&isAllowed=y
https://iris.paho.org/bitstream/handle/10665.2/49511/CoreIndicators2018_eng.pdf?sequence=1&isAllowed=y
https://iris.paho.org/bitstream/handle/10665.2/49511/CoreIndicators2018_eng.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1136/bmjopen-2016-012996
https://socialdigital.iadb.org/sites/default/files/2019-10/Evaluaci%C3%B3n%20Cualitativa%20EV_0.pdf
https://socialdigital.iadb.org/sites/default/files/2019-10/Evaluaci%C3%B3n%20Cualitativa%20EV_0.pdf
https://socialdigital.iadb.org/sites/default/files/2019-10/Evaluaci%C3%B3n%20Cualitativa%20EV_0.pdf
https://socialdigital.iadb.org/sites/default/files/2019-10/Final%20Report%20REDES%20260919.pdf
https://socialdigital.iadb.org/sites/default/files/2019-10/Final%20Report%20REDES%20260919.pdf
https://socialdigital.iadb.org/sites/default/files/2019-10/Final%20Report%20REDES%20260919.pdf
https://www.wvi.org/health/timed-and-targeted-counseling-ttc
https://www.wvi.org/health/timed-and-targeted-counseling-ttc
https://www.healthcommcapacity.org/wp-content/uploads/2014/04/P-Process-Brochure.pdf
https://www.healthcommcapacity.org/wp-content/uploads/2014/04/P-Process-Brochure.pdf
https://www.healthcommcapacity.org/wp-content/uploads/2014/04/P-Process-Brochure.pdf
https://socialdigital.iadb.org/en/sph/solutions/ttc-timed-and-targeted-counseling-app-community-health-workers
https://socialdigital.iadb.org/en/sph/solutions/ttc-timed-and-targeted-counseling-app-community-health-workers
http://dx.doi.org/10.1371/journal.pone.0195292
http://dx.doi.org/10.1016/j.socnet.2021.02.007
http://dx.doi.org/10.1162/rest_a_00716
http://dx.doi.org/10.1198/016214508000000292
http://dx.doi.org/10.1016/S0140-6736(15)60095-2

and Zambia, 2018. Available: https://ecommons.cornell.edu/handle/ a quasi-experimental study in three rural Ugandan districts. Glob
1813/57397 n o Health Action 2017;10:1363506.

29 Baqui AH, Rosecrans AM, Williams EK, et al. NGO Facilitation of 31 Airoldi EM, Christakis NA. Induction of social contagion for diverse
a governmer_‘nt commun_lt}/jbased materngl and _neonatal healt_h outcomes in structured experiments in isolated villages. Science
programme in rural India: improvements in equity. Health Policy Plan 2024384
2008;23:234-43. T . . .

30 Ekirapa-Kiracho E, Muhumuza Kananura R, Tetui M, et al. Effect 32 DeSalvo KB, Bloser N, Reynolds K, et al. Mortality prediction with
of a Participatory Multisectoral maternal and newborn intervention a single general self-rated health question: A meta-analysis. J Gen
on maternal health service utilization and newborn care practices: Intern Med 2006;21:267-75.

12 Oles W, et al. BMJ Open 2024;14:¢060784. doi:10.1136/bmjopen-2022-060784


https://ecommons.cornell.edu/handle/1813/57397
https://ecommons.cornell.edu/handle/1813/57397
http://dx.doi.org/10.1093/heapol/czn012
http://dx.doi.org/10.1080/16549716.2017.1363506
http://dx.doi.org/10.1080/16549716.2017.1363506
http://dx.doi.org/10.1126/science.adi5147
http://dx.doi.org/10.1111/j.1525-1497.2005.00291.x
http://dx.doi.org/10.1111/j.1525-1497.2005.00291.x

	Maternal and child health intervention to promote behaviour change: a population-­level cluster-­randomised controlled trial in Honduras
	Abstract
	Introduction﻿﻿
	Methods
	Study design and participants
	Randomisation and masking
	Procedures
	Outcomes
	Statistical analysis
	Patient and public involvement

	Results
	Quality assessment of intervention delivery

	Discussion
	References


