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Summary

Background
Interventions to improve early childhood development have addressed only one or a few risk
factors. We aimed to establish whether Learning Clubs a structured, facilitated,
multicomponent intervention addressing eight potentially modifiable risk factors, and offered
from mid-pregnancy to 12 months postpartum, improved two-year-old children’s cognitive
development.

Methods

Using a cluster-randomized trial design, 84/116 communes (the clustering unit) in HaNam
Province were selected randomly and assigned randomly to receive intervention (n=42) or
usual care (n=42). Women pregnant at <20 weeks’ gestation were eligible. Data sources
were standardised, and study-specific questionnaires assessing risks and outcomes,
completed in interviews in mid-pregnancy (baseline), late pregnancy, six and twelve months
postpartum and at endline when children were two. Mixed-effect models were used to
estimate trial effects adjusting for clustering. The primary outcome was Bayley Scales of
Infant and Toddler Development Third Edition (Bayley-IIl) Cognitive Scores. Trial registration
ACTRN12617000442303.

Findings

Between 28th April and 30th May 2018, 1380 women were approached, 1253 were eligible
and 1245 (99.3%) (669 intervention, 576 control) were recruited, Endline data were
contributed by 616 women (92%) in the intervention, and 544 (94%) in the control arm and
their children. Mean Bayley-11I Cognitive Score of intervention children was 99.6 and control
children was 95.6. The mean difference 4.0 (95%CIl: 2.6;5.4) was significant, with a
moderate effect size (Cohen’s d 0.41). Fewer children in the intervention (n=19, 3%) than
the control (n=32, 6%) group had Bayley-lll scores <-1SD, odds ratio 0.54 (95%Cl:
0.25;1.17). There were no differences between groups in maternal, foetal, newborn or child
deaths.

Interpretation

A facilitated, structured, community-based, multicomponent group program offered
universally, improved early childhood development to the standardised mean in rural
Vietnam and could be implemented in other resource-constrained settings.

Funding
Australian National Health and Medical Research Council and Grand Challenges Canada
Saving Brains Initiative.
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Research in context
Evidence before this study

We searched three Lancet Commission Series: Child Development in Developing Countries (2007),
Child Development (2011) and Advancing Early Childhood Development: from Science to Scale
(2017) for synthesized evidence on risks to early childhood development in resource-constrained
settings and interventions to address these. Using key search terms ‘early child(hood) development’,
‘programs’, ‘trials’, and a list of World Bank defined low- and middle-income countries (2017) we also
searched PubMed and Web of Science for reports of trials of early childhood development
interventions and systematic reviews of interventions for individual risks in these countries from
inception to December 31%, 2017.

The Lancet series identified eight potentially modifiable key risks that interact to compromise early
childhood development. We found trials from Jamaica, Pakistan, Bangladesh, Kenya and Uganda
which each sought to improve children’s cognitive development and or growth among selected or
unselected groups of young children in home visiting or group-based programs. In Jamaica (for
children who were stunted) and Pakistan (for all children in a rural area) factorial trials compared
nutritional supplementation, and or educating mothers about activities for cognitive stimulation. In
Bangladesh a multicomponent parenting program covering health and hygiene, nutrition,
communication, stimulating play, showing affection, and avoiding harsh discipline was compared to
usual care in promoting early childhood development. In Western Kenya villages were assigned
randomly to receive an equivalent program in a group, or home-visiting, or mixed-method format or
to receive the usual standard of care. In Uganda similar content was supplemented with activities
informed by cognitive behavioural therapy for maternal mental health. Benefits for children’s cognitive
development over usual care were found, but fewer to linear growth. There were no studies from
Vietnam.

None of the interventions addressed all eight risks. Few mechanisms were elucidated. Apart from
the Uganda trial, maternal mental health was either not considered or was expected to benefit
indirectly. None sought to improve pregnancy outcomes or breastfeeding or addressed the risks to
maternal health of carrying a disproportionate burden of unpaid work or experiencing violence
perpetrated by an intimate partner. In general, endline child development scores remained lower than
the standardised mean (100). This suggests that interventions focussing on a few risks are probably
not enough and that a multicomponent approach is needed.

Added value of this study

In a cluster randomized controlled trial we compared Learning Clubs a multicomponent community-
based program for women’s health and infant’s health and development with the usual standard of
care in rural Vietham. Women accompanied, if they chose, by their husbands and mothers or
mothers-in-law, were invited to attend eight locally facilitated sessions in pregnancy and eleven in
the first postpartum year and to have one home visit. At age two, in the intervention group, children’s
cognitive, language and motor development were at the standardised mean and significantly higher
than in the control group. The mechanism was through a home caregiving milieu improved in being
more responsive, having more age-appropriate and cognitively stimulating play materials and
activities, and sensitive and varied parent-child interactions. Women’s mental health and nutritional
status were better, infant birthweight was higher and prevalence of gender-based violence was lower
than we had found in this province five to ten years earlier. National policies for hunger eradication,
poverty reduction, and elimination of domestic violence had been implemented prior to trial initiation
and were likely to have benefited these aspects of population health.

Implications of all the available evidence

Universal, structured, locally facilitated, group-based parenting education programs initiated in
pregnancy and running until the end of the postpartum year are feasible and effective in improving
early childhood development to the standardised mean in resource constrained settings. Public
policies to improve women’s and children’s nutrition, household wealth and personal safety are
needed alongside programs.
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Introduction

Human growth and development are governed by interactions among psychosocial,
environmental, and biological factors. The first 1000 days from conception to the age of two
are vital because physical growth and neurological development, reflected in cognitive,
language, motor and social-emotional domains, are rapid and, if sub-optimal, have lasting
life-course effects. Eight major risks to early childhood development are: intrauterine growth
restriction, stunting, iron deficiency anaemia, iodine deficiency, unresponsive caregiving,
insufficient cognitive stimulation, maternal mental health problems and family violence, all
worsened by poverty.? Women in low- and middle-income countries (LMICs) who are
pregnant experience malnutrition, poverty, gender-based violence, mental health problems
and inadequate access to health and social care, at higher rates than women in high-income
countries.® Risks interact and lead to adverse pregnancy outcomes and, via direct and
indirect mechanisms, compromised foetal and infant health and development.* In LMICs, it
is estimated that more than 250 million young children do not reach their developmental
potential annually.356

Ante- or post-natal micronutrient or caloric supplementation, food fortification, or
breastfeeding education alone have minimal impact on children’s motor and mental
development.” Nutritional supplementation for selected (stunted) or universal populations
confers early benefits to growth.8° Stimulation leads to significantly better cognitive,
language and motor development, but additive benefits of receiving both stimulation and
nutrition have not been found.810

Multicomponent parenting programs covering health, nutrition, communication, stimulating
play and demonstrating affection, delivered in group and or home-visiting formats improve
young children’s cognitive, receptive language, and socioemotional development, but not
maternal mental health.112

Interventions in LMICs for women’s perinatal mental health have focused mostly on
selected, depressed, populations.’® Some also sought to improve infant health, growth, or
development by strengthening caregiver capabilities or, indirectly, by improving maternal
mood. Integrated interventions for depressed or very poor women have short term benefits
for children’s cognition and language, and maternal depressive symptoms,!* but these are
not maintained long term.®

None of the interventions available prior to the initiation of this trial sought to improve
pregnancy outcomes or breastfeeding. Education about responsive feeding and nutritional
needs was included in most, but only two provided nutritional supplements.®° Household
hygiene was addressed in some,11214 put protection from domestic dangers was not.
Maternal mental health was either not considered®1° or not addressed.!'*? Recognition of
maternal mental health problems was not built on local evidence about modifiable
determinants.1%1214 None addressed gender-based risks including disproportionate burden
of unpaid work, lack of economic autonomy, or experiencing intimate partner violence. The
policy context related to antenatal care, poverty reduction, hunger eradication, or gender-
based violence that might have influenced outcomes was not considered. Despite the gains,
child development scores in intervention groups remained lower than the Bayley-lll
standardised mean (100). This suggests that interventions focussing on a single or few risks
are probably insufficient and that a multicomponent approach is needed.

The aim was to establish whether a structured, facilitated, community-based,
multicomponent intervention for women’s health, and infant health and development
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delivered at the commune level was effective in improving, as the primary outcome, the
cognitive development of individual two-year-old children and, as secondary outcomes
children’s growth, language, motor and social-emotional development in rural Vietnam.

Methods

Study design

We applied a two-arm parallel group cluster-randomised controlled trial to compare our
multicomponent (content addressing multiple risks in group sessions and a home visit)
complex intervention (Learning Clubs; Box 1) with the usual standard of care which includes
antenatal health checks, birth in a medical facility and access to national immunisation and
growth monitoring programs.'® A cluster trial was used because contamination within a
commune (cluster unit) was unavoidable.

Vietnam is a lower-middle income country in Southeast Asia, with a population of
approximately 99 million people: 62% living in rural areas. Communes, the primary
administrative entity in Vietnam, each have a population of ~7,000-10,000 people and a
health centre. In the study site, HaNam, a rural Red River delta province, many pregnant
women experience food insecurity, malnutrition, iodine deficiency, iron deficiency anaemia,
intimate partner violence and common mental disorders.1’-?? Laws and policies relevant to
these outcomes have been implemented nationally including: Decree 74/2000/NDCP (2000)
and Decree 21/2006/ND-CP (2006) against marketing and sales of breast milk substitutes;
Programme 135 (2004) on Hunger Eradication and Poverty Reduction; Law 73/2006/QH11
(2006) on Gender Equality to promote equality in social and family life, and outlaw gender-
based discrimination, and Law 11/2007/L-CTN (2007) to prevent-aned-control domestic
violence.

Participants

Women who were pregnant with gestational age <20 weeks, aged at least 18 years, and
living in randomly selected communes were eligible. Women with a cognitive, acute
psychiatric or severe physical disability (determined by commune health centre staff) that
would prevent study participation, were ineligible.

Monash University Human Research Ethics
Committee, Melbourne, Australia (Certificate Number 20160683) and the Institutional
Review Board of the Hanoi School of Public Health, Hanoi, Vietham (Certificate Number
017- 017-377IDD- YTCC)_provided approval to conduct the project. Individual consent to
participate was given by signing a consent form or, for those with limited literacy, providing
a thumb print or witnessed oral consent after having the participant information read to them.

Randomisation and masking
The number of clusters and sample size were calculated using the clustersampsi module in
Stata V.14.

A total of 1008 pregnant women from 84 clusters (in each trial arm: 504 women,
approximately 12 recruited from each of 42 communes) was needed to detect a difference
in the primary outcome (Bayley Scale of Infant and Toddler Development Third Edition
(Bayley-11l) Cognitive score <-1 SD at 2 years old) of 15% in the control arm and 8% in the
intervention arm with 80% statistical power, a significance level of 0.05 and an intracluster
correlation coefficient of 0.03.1° The assumptions were derived from our previous studies in
Vietnam.*2324 Sample size and power calculations considered 20% loss to follow-up from
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still births (<1%), late abortions (<1%), infant mortality (0.2%), migration (5%) and withdrawal
(13%).

An independent statistician selected 84 communes randomly from the list of 116 communes
in HaNam and allocated 42 randomly to each trial arm using random numbers generated in
Stata V.14.

Data collectors, data analysts and laboratory staff were blinded to the-assignment of
communes to trial arms. Participants were given a code number which identified the
commune, but not the trial arm. Trial arm assignment was only made available after
unblinding when data collection was complete.
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Box 1 Learning Clubs Program

Theory of change and program principles

e Women who are pregnant or caring for very young children have high learning needs, which if unmet, can have
adverse effects on their health and caregiving capabilities.

e Modifiable risks for women’s health and/or early childhood development include intrauterine growth restriction,
stunting, iron deficiency anaemia, iodine deficiency, unresponsive caregiving, insufficient cognitive stimulation,
mental health problems and family violence.

e Perinatal stage specific knowledge and skills targeting these risks using a psycho-educational approach can
improve maternal mental and physical health, gender empowerment, parenting competence and confidence,
and early childhood development.

e Content aligned with Vietham’s national programmes and approved by the Maternal and Child Health
Department of the Ministry of Health.

Program content

e Session content drawn from interventions to address at least one risk and trialled in other resource-constrained
settings, or WHO guidelines, including about:

e Maternal, foetal, and infant nutritional needs, food sufficiency and micronutrient deficiencies.

e Pregnancy health, including occupational safety, safe exercise, safe medication use, signs to seek emergency
care, essential vaccinations, and preparation for childbirth in hospital.

* Newborn care, establishing and maintaining breastfeeding, understanding the baby’s sleep needs, soothing,
and settling, avoiding breastmilk substitutes.

e Perinatal mental health, understanding psychological needs and relationships, impact of fatigue, problem
solving using cognitive strategies of reframing, and avoiding catastrophising.

e Gender equity by increasing men’s empathy and reducing power disparities in the intimate partner
relationship, challenging gender-based stereotypes about division of infant care and household work,
promoting more equitable roles and responsibilities, understanding the harms of all forms of violence to
maternal and infant health and wellbeing;

e Infant care, recognising and responding to behavioural cues, cognitive, language and social stimulation
through communication and play, preventing stunting, introduction of supplementary foods.

e Safety, first aid, household hygiene, avoidance of dangers from open hearths, animal bites and fishponds.

Approach

e Follows a structured curriculum comprising stage-specific information and participatory learning opportunities,
including brief talks, short videos, scenario-based discussions to understand and promote mental health and
gender empowerment, demonstrations of infant caregiving and hands on practice, with coaching, role play,
practising on a doll, questions and answers, sharing experiences and discussing solutions, to acquire skills to
optimise the caregiving environment and promote child development

e Provided in 19 accessible, facilitated, community-based group sessions (each 60 to 90 minutes, run on a
Sunday morning at 7.30am to maximise access) for women, and following birth, their infants, accompanied
when feasible by their husbands and other family members, and.

e One home visit by a commune health worker in the first month postpartum to identify and address any post-
birth complications, breastfeeding difficulties, and newborn warning signs, to guide the family in how to soothe
and settle the baby and to promote early development through play and communication.

e Husbands encouraged to participate in all sessions through direct invitations. Men were given practice and
encouragement to care for their babies from the earliest days of their lives, with video demonstrations and
hands-on practice.

e Grandparents invited to join sessions about infant care, health, growth, and development.

e Clubs meet every two to four weeks in a commune facility equipped with a data projector.

e Content translated and adapted to ensure cultural appropriateness, field-tested for salience, acceptability, and
comprehensibility, and summarised in three illustrated books and a set of posters to take home and discuss.

e Fidelity maintained by a detailed facilitator's handbook and a set of training resources, including the videos, a
baby bath and a baby-sized doll, and examples of home-made toys.

e Facilitators were given a small budget for session refreshments, stationery and, if needed, participant fuel costs.
They documented and reported attendance at each session.

Facilitators and facilitator training

e Group facilitators were members of the Women’s Union, a mass organisation that reaches to village level with
responsibility for the welfare of children and families. They were supported by a commune health worker and a
kindergarten teacher for some sessions.

e Using a tiered approach to capability building, master trainers (national experts in at least one of the content
areas) trained provincial trainers, who then trained and provided supportive supervision to the commune
facilitators. Specific training in respectful inclusion of men in potentially unfamiliar activities like discussing
equitable division of household work was provided.




182
183
184
185
186
187
188
ﬁsg

90
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
po6
207
208
209
210
p11
212
213
214
215
216
217
218
219
220

21
22

Procedures

Pregnancies are registered at the commune health centre. Potential participants were
informed of the study during antenatal care or household visits for immunisation, and via
commune loudspeaker announcements. Women who were interested in participating were
invited to the commune health centre on a specified date to learn about the study and, if
interested, give consent before completing baseline assessments.

Data were collected in five waves: baseline (at-mid-pregnancy), late pregnancy, at-six and
twelve months postpartum and at-endline when children were aged two—years. Most
outcomes were assessed by trained health researchers from the HaNam Provincial Centre
for Disease Control, which was independent of the intervention implementation team and
blinded to allocation of communes to trial arms. The completion of self-report questionnaires
is an unfamiliar and-generaty-difficuittask in this setting, so all psychological and social data
were collected using handheld computer devices in confidential individual interviews lasting
about 30 minutes. Bayley-Ills were administered by trained psychologists from a Hanoi child
health clinic. Anthropometric and biological data were collected by trained health workers at
the commune health centre. Apart from the HOME Inventory, completed at a home visit,
assessments were undertaken in private rooms at the local commune health centre.

Outcomes

Our primary outcome was the cognitive development of two-year old children indicated by
the mean (SD) score on the Bayley-lll Cognitive scale and the proportion scoring <-1SD.
Cognitive development is the strongest indicator of a child’s future learning and earning
potentials and it is linked to capabilities in other development domains. A cut-off <-1SD is
the best indicator for moderate to severe developmental delay.,?>?% Secondary outcomes
were infant motor, language and socio-emotional development, anthropometric indices and,
post hoc, the home environment at age two years. (see Table 1).

Ancillary analyses

We sought in prespecified ancillary analyses to ascertain whether-defined-factors:- home
environment, maternal mental health, father’s involvement in household tasks and infant
care, and infant anaemia at one year postpartum might have mediated the relationship
between the intervention and the child development outcomes.'6

The multicomponent Learning Clubs intervention sought, through knowledge and skills-
building, to change behaviours. These included, women’s self-managed health promotion
and healthcare participation, caregiving capabilities, and sensitivity and responsiveness to
their infants, and men’s provision of care and avoidance of controlling behaviours towards
their wives, their participation in household work, and caregiving for their infants (see
SupplementarySupplement Table 1). Between--group comparisons of these were made in

post hoc aneitar-analyses.

[ Formatted: Font colour: Text 1
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Table 1 Assessment tools

Variable

Tool

Description

Primary outcome

Cognitive development of
children aged 24 months

Bayley Scales of Infant and
Toddler Development 3rd Ed?”
(Bayley-lll), Cognitive Subscale

Direct child assessments. We have previously translated*
the Bayley-lll into Vietnamese, adapted materials where
necessary and trained local expert administrators. The
Cognitive subscale consists of 91 items. The total raw
score is the number of items completed. The raw scores
were then converted to standardised scores using age
and sex matched norms. Reference standardised mean
score is 100 (SD=15, range from 45 to 155).

Secondary outcomes

Cognitive development of
children aged 12 months

Bayley-1112” Cognitive Subscale

Direct child assessments.

Motor, language, and social-
emotional development of
children aged 12 and 24
months

Bayley-1ll 27 Motor, language, and
social-emotional subscales

Direct child assessments of motor and language
development and parent completed checklist of social-
emotional development. Reference standardised mean
score is 100 (SD=15, range from 45 to 155).

Anthropometric indices of
children aged 12 and 24
months

Mother—infant scale (Seca 876);
portable stadiometers & length
boards (Shorr Board)

Infant height-for-age, weight-for-age, and weight-for-height
z scores will be calculated by WHO methods 28 using
length and weight based on infant’s age and sex.

Home environment when
children are aged 24 months
(post hoc)

Infant/Toddler Home Observation
for Measurement of the
Environment (HOME) Inventory?°

Comprises 45 items grouped into six subscales:
Responsivity (11 items), Acceptance (8 items),
Organisation (6 items), Learning Materials (9 items),
Involvement (6 items), and Variety (5 items). Quality and
quantity of stimulation and support available to a specific 0
— 24-month-old child at home assessed through direct
observation and semi-structured parent interviews at
home. The sub-scale scores are the numbers of items
endorsed.
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Statistical analyses
We examined the-baseline characteristics of individual women and newborns in each trial
arm to assess randomisation. Data were analysed in three steps. First, we—conducted
descriptive analyses to identify differences in primary and secondary outcomes and
mediators between trial arms. Second, mixed-effect logistic regression models for the binary
outcomes or mediators and mixed-effect linear regression models for continuous outcomes
or mediators were conducted-te-estimate-effects. In each of these models, a fixed effect for
trial arm (intervention effect) was estimated adjusting for the effect of the commune (a
random effect). Finally, to identify whether specific intervention components might have
influenced the child development outcomes, mediation analyses were conducted using
structural equation modelling. All analyses were by intention-to-treat and performed at
individual level using Stata, V.16 and Mplus V.7.4. Cohen’s d effect sizes{adjusted-mean
i iati were calculated for significant continuous
outcomes. Missing data were treated with pairwise deletion for the mixed-effect models and
the Full Information Maximum Likelihood method for structural equation modelling_(—Please

see SupplementarySupplement file for a more detailed account)s-efthe-analyses.

Role of the funding sources

This research was funded by Australian National Health and Medical Research Council
Prejeet-Grant (GNT1100147) and Grand Challenges Canada under the Saving Brains
Initiative (seed funding 2014-2015, and TTS-1803-22331). The funders had no part in trial
design, implementation, analysis, interpretation, or publication of findings.

Results

Enrolment commenced on 28" April 2018 and was completed on 30" May 2018. In total
1380 women were screened, among whom 1253 were eligible and 1245 (99.3%) were
recruited and contributed baseline data (Figure 1). Collection of endline data was slowed,
and extended, because there were restrictions on internal travel, numbers of people from
Hanoi allowed to visit HaNam Province, and permitted duration of interviews or home visits
due to COVID-19 pandemic restrictions. It was completed on 17" January 2021. Endline
data were contributed by 94.4% (544) of participants in the control and 92.1% (616) in the
intervention arm

The sociodemographic, reproductive health, household, and infant characteristics of the
participants in control and intervention arms of the trial were well matched (Table 2).

Table 2 — Baseline characteristics of participants in each study arm
Control group Intervention group
(N=544 women) (N=616 women)
Women
Gestational age at baseline in weeks, Mean 15.0 (4.5) 14.7 (4.4)
(SD)
Age in years, Mean (SD) 27.1(5.4) 27.6 (5.3)
Education level, n (%)
Secondary (up to completion of Year 9) 209 (38) 234 (38)
High school (up to completion of Year 12) 163 (30) 188 (31)

10



Post-secondary education or training

172 (32) 194 (31)

Occupation, n (%)

Farmer 39 (7) 34 (5)

Factory worker / manual labourer 231 (43) 289 (47)

Trader, handicraft worker, self-employed

shop / stall / freelance / other 90 (16) 109 (18)

Private company worker / government officer,

professional 105 (19) 110 (18)

Fulltime unpaid household work / not

currently engaging in income-generating

activity 79 (15) 74 (12)
Parity, Mean (SD) 1.0 (0.9) 1.0 (0.9)
Any history of miscarriage, stillbirth or neonatal 113 (21) 119 (19)
deaths, n (%)
Depression Anxiety and Stress 21 item Scale 10 (4, 19) 10 (4, 22)
Vietnam Validation (DASS-V 21), Median
score (25" percentile, 75" percentile)
DASS-V 21 Mean score (SD) 13.6 (13.9) 14.9 (15.8)
Clinically significant symptoms of common 61 (11) 69 (11)

mental health problems (DASS-V 21 > 33) n
(%)

Ferritin level (mcg/l), Median (25" percentile,
75" percentile)

62.5 (37, 102)

65.5 (37, 103)

Iron deficiency (ferritin level < 15 mcg/l), n (%) 31 (6) 43 (7)
Haemoglobin level (g/l), Mean (SD) 123.3 (122.2, 124.4) 122.1 (121.2, 123.1)
Anaemic (haemoglobin < 110 g/l), n (%) 68 (13) 83 (14)
Women’s Body mass index, Mean (SD) 21.2 (2.7) 21.2 (2.6)
Partners
Age in years, Mean (SD) 31.0(5.7) 31.1 (5.6)
Education level, n (%)
Secondary (up to Year 9) 240 (44) 257 (42)
High school (up to Year 12) 176 (32) 192 (31)
Post-secondary education or training 128 (24) 167 27)
Occupation, n (%)
Farmer / not currently engaging in income-
generating activity 27 (5) 23 (4)
F k I
actory worker / manual labourer 134 (25) 175 (28)
Trader, handicraft worker, self-employed
shop /stall / freelance / other 302 (55) 326 (53)
Private company worker / government officer,
professional 81 (15) 92 (15)
Quality of relationship with intimate partner
Intimate Bonds Measure — Care subscale, 32.5 (28, 35) 32.0 (28, 35)

Median (25" percentile, 75" percentile)

11
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Intimate Bonds Measure — Control subscale, 5.0(1,9) 4.0(1,9)
Median (25" percentile, 75" percentile)
Family
Number of household members, Mean (SD) 4.3(1.2) 4.4 (1.3)
Wealth index quintile, n (%)
— 5

Quintile 1 (poorest 20%) 112 (21) 117 (19)

Quintile 2 112 (21) 122 (20)

Quintile 3 125 (23) 112 (18)

Quintile 4 96 (17) 134 (22)

— - o

Quintile (Richest 20%) 99 (18) 131 (21)

Characteristics of newborns Control group Intervention group
(N=546 babies) (N=622 babies)

Singleton or Multiple birth, n (%)

Singleton 542 (99) 610 (98)

Twin 4(1) 12 (2)
Sex?, n (%)

Girl 266/541 (49) 316/618 (51)
Birthweight® in grams, Mean (SD) 3239 (404) 3212 (437)
Gestational age at birth®, Mean (SD) 39.2(1.2) 38.9 (1.7)

aMissing 9 cases; "Missing 44 cases; °Missing 32 cases.

Participation in the Learning Clubs sessions

Overall, 93% (574) eligible women participated in at least one antenatal and 98% (603) one
postnatal session; 98% (603) had a home visit in the first postpartum month. A third (35%,
214) of men participated in at least one antenatal and 55% (340) a postnatal session. One
in five grandmothers (22%, 114) participated in any antenatal and 75% (464) any postnatal
session. Overall, 42% (259) of women attended at least 80% of the sessions and another
33% (203) attended 50% - 75% of sessions.

Participant safety

One woman (from the control arm) died during pregnancy of a pre-existing cancer. There
were no significant differences between groups in foetal, newborn or child deaths. All these
serious adverse events were reported to the Monash University Human Research Ethics
Committee who determined that none were related to the interventiontearning—Clubs

pregram.

Primary outcome

In intention-to-treat comparisons between trial arms, adjusted for clustering effects we found
that on average two-year old children in the intervention arm had a significantly higher
Bayley-lll Cognitive score than those in the control arm. There were fewer children with
Bayley-Ill cognitive scores <-1 SD, but this difference was not statistically significant (Table
3).

Secondary outcomes

12
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Children in the intervention arm had significantly higher mean Bayley-Ill Cognitive scores at
the age of one, but there were no differences between groups in other development
domains. At age two mean Motor and Language scores were significantly higher in the
intervention arm. The difference in mean Bayley-lll Social-Emotional scores favoured the
intervention but was not significant (Table 3).

There were no differences between trial arms in the growth indicators of height and weight
or stunting or wasting when children were one or two years old (Table 3). HOME Inventory
assessments when the infants were two years old were significantly better in the intervention
than the control arm. The significant differences were in four of the six subscales:
Responsivity which assesses quality of communication and emotional responses (attending,
talking to, and reacting to cues) of the parent towards the child; Learning Materials which
assesses the availability to the child of age-appropriate cognitively stimulating toys and
activities; Involvement, how parents interact with the child and Variety, how daily routines
incorporate social interactions with others and activities inside and outside the house.

Mediators

Home environment
HOME Inventory assessments when the infants were twelve months old were significantly
better overall in the intervention than the control arm (SupplementarySupplement Table 4).
The significant differences were in the Learning Materials, Involvement and Variety
subscales.

Maternal mental health
There were no differences between groups in maternal mental health as indicated by mean
DASS-V symptom scores en-the-BASS-\/-at-one year postpartum or proportion with scores
higher than the local cut off for clinically significant symptoms (SupplementarySupplement
Table 4).

Maternal micronutrient levels
There were no differences between trial arms in mean maternal serum ferritin or proportions
with low ferritin (<15 mcg/L), or in mean serum haemoglobin and proportions with low
haemoglobin (<110 g/l) or in mean urinary iodine concentration or proportions with low iodine
concentration (UIC < 150 mcg/L) in late pregnancy (SupplementarySupplement Table 4).

Fathers’ involvement
There were no differences between trial arms in women’s experiences of their husbands’
sharing of household work and infant care one year postpartum (SupplementarySupplement
Table 4).
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Table 3 — Odd Ratios or mean differences of the outcomes and mediators between trial arms

1 year old

C?QHOI Interr\geuntlon Odds Ratio or Cohen’s
group group Mean difference® | p-value | d effect
n(%)or | n(%)or (95%Cl) size©
mean (SD) | mean (SD)
Primary outcome
Bayley Scales of Infant
and Toddler
Development (Bayley- 32 (6%) 19 (3%) 0.55(0.26; 1.17) 0.119
[II) Cognitive score at
2yearsold<-1SD
Bayley Scales of Infant
and Toddler )
Development (Bayley- 95.6 (9.4) | 99.6 (9.7) 4.0 (2.6; 5.4) <0.001 0.41
lII) Cognitive score
Secondary
outcomes
Bayley-Ill Motor score .
at 2 years old 101.2 (8.9) | 103.9 (9.3) 2.7(1.2; 4.2) <0.001 0.29
Bayley-lll Language at | o6 g 13 3) | 99.4 (13.3) | 2.48 (0.55: 4.41) | 0012 | 0.19
2 years old
Bayley-lll Social- 102.6
emotional score at 2 99.4 (18.3) : 2.3 (-1.5;6.0) 0.234
(19.0)
years old
Bayley-lll Cognitive 112.0 )
score at 1 year old (10.9) 113.6 (9.6) | 1.5(0.20;2.84) | 0.024 0.15
Bayley-lll Motor score | 145 39 6) | 1035 (9.1) | 1.13 (:0.05; 2.32) | 0.060
at 1 year old
Bayley-lll Language at | o7 5.9 1) | 984 (9.1) | 1.03(-0.14:2.21) | 0.086
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Bayley-lll Social-

emotional score at 1 96.1 (19.7) | 99.4 (19.3) | 2.7 (-0.28; 5.84) 0.075

year old

HAZ at 1 year old -0.5 (1.0) -0.5(0.9) |-0.01(-0.13;0.12) [ 0.980

Stunting (HAZ<-2)at | 35 700y | 34(6%) | 0.79(0.44:1.41) | 0.431

1 year old

HAZ at 2 years old -0.65 (1.0) | -.72(0.9) |-0.06 (-0.19; 0.06) | 0.311

Stunting (HAZ < -2) at o o .

> years old 40 (8%) 51 (9%) | 1.16 (0.76;1.79) | 0.489

WAZ at 1 year old -0.27 (1.0) | -0.28 (1.0) | -0.02 (-0.13; 0.10) | 0.777

Underweight (WAZ < - o o .

2) at 1 year old 23 (4%) 20 (4%) 0.76 (0.41; 1.42) 0.390

WAZ at 2 years old -0.42 (0.9) | -0.42 (0.9) | 0.01 (-0.10; 0.12) | 0.850

Underweight WAZ <- | 53 500y | 24(3%) | 0.54(0.27:1.06) | 0.072

2) at 2 years old ) o )

WHZ at 1 year old -0.03 (1.0) | -0.05 (1.0) |-0.02 (-0.14; 0.10) | 0.760

Wasting WHZ <-2)at | 7 100y | 14(206) | 1.8(0.71:4.48) | 0.211

1 year old

WHZ at 2 years old -0.16 (0.9) | -0.09 (0.9) | 0.06 (-0.06; 0.19) | 0.314

Wasting (WHZ <-2)at | 7 14 7(1%) | 0.90(0.31;2.56) | 0.846

2 years old

HOME Inventory total .

score at 2 years old® 34.4(4.2) | 36.5(4.1) | 1.94(1.09; 2.79) | <0.001 0.45
HOME Inventory .

Responsivity Subscale 9.1 (1.6) 9.8 (1.5) | 0.63(0.26;1.02) | 0.001 0.40
HOME Inventory .

Acceptance Subscale 6.8 (0.8) 6.7 (0.8) |-0.07 (-0.23;0.08) | 0.367
HOME Inventory 55(07) | 55(0.7) |-0.01(-0.16;0.13)| 0.853

Organization Subscale
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332
333

334
335
36
37
38
39

HOME Inventory

Variety Subscale

Learning Materials 5.9 (1.8) 6.6 (1.7) 0.62 (0.32; 0.92) | <0.001 0.34
Subscale
HOME Inventory .
Involvement Subscale 4.3(1) 4.7 (1) 0.30 (0.10; 0.51) 0.003 0.29
HOME Inventory 2811 | 33(12) | 051(0.26;0.76) | <0.001 | 0.43

@Cluster-effects were taken into account, OR’s are in plain text and mean differences are italicised,

®)143 cases missing; ©

calculated for significant

coefficients only; HAZ: Height-for-age z-score; WAZ: Weight-for-age z-score; WHZ: Weight-for-height z-score; HOME: Home Observation for Measurement of
the Environment; DASS-V: Depression Anxiety and Stress Scale 21 items, Vietham Validation

Mediation effects

The structural equation model (SupplementarySupplement Table 5) fits the data well. Effects of the intervention on the developmental
outcomes could not be attributed to individual mediators. |Fhe-indirect effects of-the-intervention-en-each-of the-child-development

ea%eemes—through the medlators were not feunel—te—be—statlstlcally S|gn|f|cant There—were—otfesis—ot-the—ntervertion—on—the
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Ancillary analyses
We compared examined—differences—in—indicators of stage-specific behaviours,
knowledge, and experiences at each ef-the-follow up assessments and report these

in andrepertthese-in-SupplementarySupplement Table 6.

More women in the intervention arm used were-dsing-recommended pregnancy care
and were aware of risks to pregnancy health and signs to seek emergency healthcare.
More adhered to pregnancy nutrition recommendations about volume and variety of
foods and use of micronutrient supplements. More gave birth by caesarean, but their
babies were healthier, with less jaundice. Differences favouring the intervention were
found in immunisation rates, home hygiene practices, awareness of the benefits to the
baby of living in a clean environment and confidence in first aid skills. There were
however no differences in prevalence of childhood illness symptoms among six- or
twelve-month old infants.

Fhe-Learning Clubs—intervention had a significant impact on the—children’s home
environments and the caregiving milieu. More parents were sensitive to their infant’s
developmental needs for soothing, and age-appropriate cognitive stimulation, and
engaged in responsive and mutually pleasurable social exchanges. More children
were given cognitively stimulating activities, play materials and opportunities to
explore. These differences between trial arms were apparent when the children were
aged one, and, despite the program being completed at that age, the differences in
caregiving and the home environment were maintained and increased in being more
responsive, in the child’s second year-ef-fife.

Discussion

We found that two-year old children in rural Vietham whose mothers had participated
in Learning Clubs from pregnancy through the first postpartum year had statistically
significantly better cognitive, language and motor development than children of
mothers who had received usual care. Cognitive development of the whole population
of children in the Learning Clubs trial arm was at the standardised mean compared to
those in the usual--care arm where it was 0.26 SD below. SA-similar but slightly smaller
effects wereas found for the-language and motor development-domains. Social-
emotional development also appeared to have benefited-frem-the-intervention, but the
difference was not statistically significant. This indicator relies on parent report rather
than direct observation and is therefere-vulnerable to social desirability bias, which
might have diminished between group differences. We had estimated that 15% of two-
year-olds in the control-greup, and 8% in the intervention group would have Bayley-llI
scores <-1SD but overall prevalence of this indicator at trial endline was lower. The
difference between trial arms in Bayley-Ill <-1SD favoured the intervention but was not
statistically significant and it is probable that the trial was underpowered to detect a
difference between groups at this lower prevalence.

Most trials of interventions in LMICs to improve the-cognitive development among of
very young children assessed outcomes with Bayley-lll, but most mest-findings were
presented as raw!! or scaled'?!* rather than composite scores, limiting direct
comparisons. Yousafzai et_-al (2014) reported that at-24--month-olds children in the
responsive stimulation group had mean Bayley-Ill Composite Cognitive scores of
81.7(14.7) and in the control 74.1(13.5). The mean difference and effect size (0.6)
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were larger than we found, but the mean scores were more than a standard deviation
lower than the standardised mean.

Are the differences meaningful and likely to last?
In Sehertstudiesin-hhigh-income--country cohort studies ies-havefound-that-cognitive
capacities at two in-thefirst-two—years—ef-life—are stable and predict intellectual

capabilities in late childhood3%3! and young adulthood.3?

One LMIC cohort has been followed long term. Participants (aH-severely malnourished
at inception) in the Jamaica study were re-assessed fellowed—(without further
intervention)-up at the-ages ef 5, 12,33 17,3435 22 %6 and 31 years.3* When aged 22,
the greup—that-had-received-responsive stimulation group had higher 1Qs and
educational achievements, better general knowledge, fewer symptoms of depression
and social shyness and were less likely to perpetrate violence—and—had—fewer
symptems—et—depression—and—secial-shyness. At age 31 statistically—significant
differences favouring the intervention group were still found in IQ (mean difference of
5.98 points on Wechsler Adult Intelligence Full Scale scores). They also had
statistically-significantly-better executive function, fewer depressive symptoms, risk-
taking behaviours or substance use problems, higher self-esteem, were—more
conscientious—and were _more conscientioushad—fewer—risk-taking—behaviours—or
substance-use-problems.

The impact on future-lifetime wages of improvementsimproved inthe-cognitive abilities
among ef-young children wasere modelled —estimated—in the Kenya parenting
irterventontrialled-n-ttemye, 377 Fhey-caledlated-that-Aa one SD increase in cognitive
scores at age two was is-asseciated-with-aestimated to be associated with 39.7%
increase in adult annual wages. —and-concluded-that-Llong-term program benefits
could outweigh associated costs 15-foldby-a-facter-of-15.57 Together-these indicate
that improvements in cognitive development in early life have lasting- benefits through
forthe subseguentlife course,®® but mechanisms of-effect-are less clear.

The World Health Organization’s Nurturing Care Framework for Early Childhood
Development
(https://apps.who.int/iris/bitstream/handle/10665/272603/9789241514064-eng.pdf)
was launched in May 2018 after this trial was initiated. The trial has nevertheless
demonstrated how, in a resource-constrained country, each of the Framework’s
dimensions_—rutriion—health,responsive-caresafety-and-seeurityand-early-learning
opportunities-can be addressed in a structured multi-component psycho-educational
intervention for community groups facilitated by trained lay-workers.

Nutrition

More women in the intervention arm adhered to pregnancy nutrition
recommendations, but this behaviour change was not reflected in between-group
differences in prevalence of iron, or iodine deficiencies or body mass, or en-the
birthweight of babies-between-greups. On average women’s early pregnancy body
mass index, 21.1kg/m? was higher than the 19.9 kg/m? we found six years earlier in
HaNamthisprovince. Similarhy-Aaverage birthweight (3226 grams) was also higher
(3150 gram)-1? indicating that population--level maternal nutrition had improved in the
province.
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Most women were using iodised salt in daily cooking-almestdaily, but almost all were
iodine deficient in late pregnancy. Vietnam’s salt iodisation program faltered with
cessation of government support in 2005. Median late-—pregnancy urinary iodine
concentration (63.6-ug/l) was lower than the 70-ug/| we had found in HaNam in 2011.2
A higher proportion (90.9%) had a urinary iodine concentration lower than WHO's
recommendation than we-feund-in 2011 (82.6%) indicating that iodine deficiency is
pervasive and probably preceded pregnancy.

Vietnam is committed to promoting breastfeeding, with legislation3® to prohibit
advertising and distribution of infant formula samples, but implementation is weak.
While more newborns in the intervention arm had received breastmilk as the first food
and been breastfed within an hour of birth, over one third were given infant formula in
hospital. Fewer babies were receiving any formula one week after birth, more were
predominantly breastfed in the first six months postpartum, and solid foods were
introduced later in the intervention than the control group.

Atage-12-menths-Mmore mothers were aware of appropriate infant feeding, but this
did not influence child growth, with similar proportions of children in each group being
underweight, wasted, and stunted. HaNam-Previnee’s economy is growing rapidly.
Fewer families are experiencing absolute poverty. However, despite recognising the
need, some families are stil-unable to provide sufficient nutritious food for their
children.

Health

Some indicators—of-maternal and infant health indicators and protective health
behaviours were statistically significantly better in the intervention than the control
arm, but this was not reflected in lower illness rates among children.

The mental health of women who are pregnant or caring for young children influences
their capacities for self-care, social and economic participation, and provision of
nurturing care. We had postulated that by increasing parenting capabilities,
confidence, and gender equity, and reducing intimate partner violence, prevalence-of
symptoms of mental health problems would be lower among women in the intervention
than the control arm, but these were not.

We have formally validated the Depression, Anxiety and Stress Scale against the gold
standard of psychiatrist-administered diagnostic interviews to establish clinical cut-off
scores for Vietnam.*° However, we have not established its sensitivity to change and
itis possible that relevant changes were not detected. At endline a very high proportion
scored zero, an unusual outcome, and we are uncertain whether this is a true reflection
of women’s mental health or reflects testing fatigue.

Responsive care and opportunities for early learning

Despite the lack of discernible effect on women’s experiences of depression or
anxiety, there was promising evidence of sigrificart-impact on other psychological
dimensions, in particular, sensitive, and responsive maternal caregiving from late
pregnancy. In the intervention arm, statistically significantly more women talked or
played music to the foetus; talked and showed things to, bathed, and soothed their
newborns; engaged in stimulating activities like play with homemade toys, reading
books, taking the baby outside, talking and singing, and mimicking the facial
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expressions and sounds of their infants. In this arm more fathers showed affection to,
provided care for, and engaged in cognitively stimulating play with their babies.
Together these demonstrate that positive parenting behaviours are not merely a
reflection of mental health and are modifiable independent of mood or anxiety in ways
that improve young children’s early experiences and development.

Safety, security, and gender empowerment

Promoting gender empowerment and reducing gender-based violence were key
program components. }Prenatal involvement is among the strongest predictors of
paternal engagement when children are five.#* Father care, play and communication
in the first two years improve language and cognitive development, self-esteem and
social competence and reduce maladaptive behaviours among primary-school
children.#2 Changes in men’s involvement in family life are yet to occur in most LMICs,
attributed to traditional beliefs that pregnancy and birth are quintessentially feminine
activities, and that men cannot care for young children.*?

The Learning Clubs intervention took a rights-based approach. It emphasised the
benefits to women’s health of a relationship with the intimate partner characterised by
commitment to the pregnancy, and later, the infant, and kindness, affection and trust,
and the harms of criticism, coercive control, threats, and violence. Similarly, the
benefits to infant health and growth of experiencing sensitive, responsive care from
both parents and the harms of witnessing or experiencing violence were presented
and-discussed. Women’s husbands were invited to all Learning Clubs meetings. There
was explicit training for facilitators in inclusive approaches, and in strategies for
increasing empathy, non-adversarial problem solving and fair sharing of unpaid the
work—ef-infant-care—and-househeld-tasks. These appear to have been effective in
increasing gender equity as-reflected in men’s participation in sharing-ef-household

work and active-participation-in-infant care efthe-baby-in the early weeks, and six and
twelve months postpartum.

However, they were appearto-have-been-insufficient to reduce controlling behaviours,
or emotional, physical, or sexual abuse perpetrated by some men against their wives.
The average prevalence of experiencing any form of abuse during pregnancy (14%)
was simifartelike the 15% found in a 2021 cohort study of 150 women in Hue City,
and within the range of 6% to 33% found in a systematic review of eight Vietnam
studies.**

In 2019, implementation of taws-en-gender equality and violence elimination laws of
vielenree-was found to be poorly co-ordinated among departments, with inadequate
budgetary allocation or supperi-was—inadeguate—and-support systems for violent

victimisation-had-not-been-developed.*® Nevertheless, in secondary analyses of data
collected using identical surveys in HaNam we found that women reported statistically

significantly lower levels of coercive control in 2010 than in 2006.46 Vietnam’'s
Women’s Union has a core responsibility to operationalise these laws, promote gender
equality, and protect women and children from domestic abuse. In HaNam the
Women’s Union runs community-wide family education programs about the harms of
violence, including one that coincided with this trial. Learning Clubs facilitators were
members of the Women’s Union. These suggest that local policy and social contexts
in which family violence is not condoned, might have led to been—influentialin
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reductions ining these harmful behaviours in the community and-might, through the
coincidental program, have eliminated differences between the-twe-trial armsgreups.

We were surprised that children in the intervention arm were more likely to experience
the-risks-ef-touching dangerous objects or beirg left (probably in the care of an older
child) without adult supervision. While this requires further investigation, we speculate
that parents experience children who have had the development-promoting benefits
of the program, as beirg—interested and inquisitive, but also as—capable and
independent.

Approach

There is has—been—uncertainty about whether interventions for early childhood
development in resource-constrained settings are as effective when delivered in
facilitated groups as er-home visits. }Grantham--McGregor et al.*” compared home
visit and group delivery modes for a nutrition plus or minus play education_program, in
a cluster RCT in Odisha, -India. Fhere-were-no-differences-in-impact—but-Ggroups
were mueh—more cost effective than home visits_without differences in impact.
Women'’s preferences were not ascertained, but Grantham--McGregor concluded that
in-addition-to-costbenefits;-there were additional benefits of social support and shared
problem solving in group approaches

(Please see Supplement for a more detailed discussion of potentially influential policy

contexts which—might-have—influenced-thesefindings—and (dis-)similarities to prior

research).

Summary

The Learning Clubs program which began in mid-pregnancy and continued until
children were aged onetwelve-menths-old, had substantial meaningful population-level
benefits for early childhood development sustained to at least 24 months.
Improvements in the home environment and responsive parental caregiving were
influential. We—could—not-detect-Sspecific independent contributions of improved
nutrition, especially breastfeeding, positive health behaviours, and increased gender
equity were not detected but it is probable that these interacted to influence the
outcome. The program was however insufficient to influence iron or iodine deficiencies
experienced by women and infants, stunting, and wasting among young children, or
perpetration of intimate partner violence against women. Micronutrient deficiencies are
an obdurate problem that can be addressed effectively with sustained whele—of
population-wide supplementation,—but-this-has-to-be-sustained.*® Program impact
might be greater in settings where the-local infrastructure and services are weaker and
needs for caregiving knowledge and parenting skills are even higher than in HaNam
Previnee.

Strengths and limitations

Trial strengths are that communes, the clustering unit, were selected randomly from
the provincial list, and then allocated randomly to trial arms by an independent
statistician; recruitment and retention rates were high; the-standardised data sources
were translated, culturally verified, and formally validated for Vietnam; all assessors
were blind to trial arm allocation, and the study was adequately powered to detect
differences between groups in al-outcomes. Unusually, wi/e report post-intervention
HOME inventories—which—is—uncommon.l There were no baseline—differences in
baseline participant characteristics between tral—arms. The Learning Clubs
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intervention is manualised, with facilitator materials, a tiered training program for
provincial trainers and community-based facilitators and readily replicated. All
recommended parenting education approaches awere used.>*°

We acknowledge the limitations that the Bayley-lll has not been formally validated
against blinded neurodevelopmental assessments in Vietham and that pandemic
restrictions limited how many the-rumbers-ef-people whe-could visit a householdme
for the HOME inventory assessments so that-inter-rater reliability could not be
established. We acknowledge potential for social desirability, selection,
misclassification, and missing data biases, but sought to mitigate these, and do not
believe they influenced the findings (see Supplement). We also acknowledge that
factors beyond researcher control, specifically that six communes, including these
from different trial arms were merged administratively, and that a province-wide
domestic violence reduction program was implemented during the trial. These might
have reduced differences in participant experiences between trial arms.

Implications for public policies

Policies about hunger eradication, poverty reduction, and to counter intimate partner
violence were operationalised in the last ten years.*® Women'’s mental health and
nutritional status were better, infant birthweight was higher and prevalence of gender-
based violence was lower than we had found in this province five to ten years eatrlier,
indicating that independent of the trial, these policies had a beneficial impact on these
aspects of population health.

These findings—suggest that the policy context is highly relevant to strategies—to
improvements in women’s health and early childhood development and needs to be
optimised and implemented effectively alongside evidence-informed, local programs.

Implications for future research

Questions arise from-this-study-that warrant further research. Investigation of which
program components are the most effective, what minimal ‘dose’ might be sufficient
and whether alternative methods of delivery, including online, —workare—needed.
Potential harms including developmentally inappropriate expectations associated with
children’s increased capacities require warrant-furtherinvestigation. Although nutrition
education improved parent knowledge, strategies—to—elimination ofe micronutrient
deficiencies, stunting and wasting appear to require supplementation, but the most
effective and cost-effective resourcing and distribution methods have—temust be
established. Sustainability of the benefits of this program through childhood and
adolescence can be examined with follow-—up studies, including of this well
characterised cohort.

We sought to modify eight risks to early childhood development at population level.
The structural equation models indicate that it is the integrated content, delivery
method and duration of the program, rather than specific sub-components, that was
influential. Together these findings indicate that structured, multicomponent universal
programs and public policies, including those beyond the health sector, can address
caregiver needs and improve early childhood development in resource-constrained
settings in the first 1000 days from conception when care is most usually provided at
home. The Learning Clubs program is readily applicable to other resource-constrained
settings.

22



639




640
641
b42
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661

662
663
664
665
666
667
668
669
670
671

672
673
674

675
676
677
678
679

Acknowledgements

We are very grateful to the Vietnam Ministry of Health’s Department of Maternal and
Child Health, in particular (posthumously) Dr Nguyen Duc Vinh, and the Head of the
Breastfeeding Unit, Dr Nguyen Mai Huong who reviewed all program content to ensure
that it aligned with national policies. We appreciate the efforts of the World Health
Organization Vietnam Office in ensuring alignment with relevant international policies
and frameworks. We are also grateful to the HaNam Province Communist Party
Peoples’ Committee, the Provincial Centre for Disease Control, in particular Dr
Nguyen Thanh Duong, and the Deputy Directors of the Health Department, including
Dr Van That Pham and Dr Truong Thanh Phong who enabled implementation and
made staff available to co-facilitate groups. The Vietham National Women’s Union
provided exceptional support in enabling members to be trained and to serve as
Learning Club facilitators. We appreciate the work of the Research and Training
Centre for Community Development staff who oversaw implementation of the
program, and conducted the facilitator training. We appreciate the work of the HaNam
Provincial Centre for Disease Control who collected the data and the staff from the
Green Pine Clinic who conducted child development assessments. The work of the
national and provincial trainers, and the community members who reviewed program
content was invaluable. We appreciate the expertise and time of the Data Safety
Monitoring Board. Finally, we very much appreciate the time and commitment of all
the facilitators and the participants.

Authors’ contributions

JF, ThaT, HT, SL, DH, HS, JS, SH, BAB and TuT secured funding and contributed to
the conceptual framework and the study design. HT led the implementation of the
program in the intervention communes in HaNam Province. ThuT, TuT oversaw data
collection. HN and ThuT managed the data. ThaT and HN conducted analyses. JF
prepared the first draft. ThaT, SL, DH, JS, and BAB contributed to revisions. All
authors reviewed and agreed on the content of the final submitted version. JF, ThaT,
HN, and ThuT have accessed and verified the data. JF and ThaT were responsible for
the decision to submit the manuscript.

Competing interests
None declared.

Availability of data and material

The data, analytic methods (code) used in the analysis, and materials used to conduct
the research will be made available under a datasharing agreement to any researcher
for purposes of reproducing the results or replicating the procedure on request to the
corresponding author.

24



680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727

References

1. Aboud FE. Global health and development in early childhood. Annu Rev
Psychol 2015; 66: 433-57.

2. Britto PR. Nurturing care: promoting early childhood development. Lancet
2017; 389: 91-102.

3. Walker SP. Child development: risk factors for adverse outcomes in developing
countries. Lancet 2007; 369: 145-57.

4, Tran TD. Impact on infants' cognitive development of antenatal exposure to iron
deficiency disorder and common mental disorders. PLoS One 2013; 8: e74876.

5. Walker SP. Inequality in early childhood: risk and protective factors for early
child development. Lancet 2011; 378: 1325-38.

6. Black MM. Early childhood development coming of age: science through the
life course. The Lancet 2017; 389: 77-90.

7. Larson LM. A meta-analysis of nutrition interventions on mental development
of children under-two in low- and middle-income countries. Matern Child Nutr 2017;
13.

8. Walker SP. Nutritional supplementation, psychosocial stimulation, and growth
of stunted children: the Jamaican study. Am J Clin Nutr 1991; 54: 642-8.
9. Yousafzai AK. Effect of integrated responsive stimulation and nutrition

interventions in the Lady Health Worker programme in Pakistan on child development,
growth, and health outcomes: a cluster-randomised factorial effectiveness trial. Lancet
2014; 384: 1282-93.

10. Grantham-McGregor SM. Nutritional supplementation, psychosocial
stimulation, and mental development of stunted children: the Jamaican Study. Lancet
1991; 338: 1-5.

11. Aboud FE. Effectiveness of a parenting program in Bangladesh to address
early childhood health, growth and development. Soc Sci Med 2013; 97: 250-8.

12.  Luoto JE. Group-based parenting interventions to promote child development
in rural Kenya: a multi-arm, cluster-randomised community effectiveness trial. Lancet
Glob Health 2021; 9: €309-e19.

13.  Rahman A. Interventions for common perinatal mental disorders in women in
low- and middle-income countries: a systematic review and meta-analysis. Bull World
Health Organ 2013; 91: 593-601l.

14. Singla DR. Effects of a parenting intervention to address maternal
psychological wellbeing and child development and growth in rural Uganda: a
community-based, cluster-randomised trial. Lancet Global Health 2015; 3: E458-E69.
15. Maselko J. Effectiveness of a peer-delivered, psychosocial intervention on
maternal depression and child development at 3 years postnatal: a cluster randomised
trial in Pakistan. Lancet Psychiat 2020; 7: 775-87.

16.  Fisher J. Addressing multiple modifiable risks through structured community-
based Learning Clubs to improve maternal and infant health and infant development
in rural Vietnam: protocol for a parallel group cluster randomised controlled trial. Bmj
Open 2018; 8.

17.  Fisher J. Common perinatal mental disorders in northern Viet Nam: community
prevalence and health care use. B World Health Organ 2010; 88: 737-45.

18.  Fisher J. Prevalence and risk factors for symptoms of common mental disorders
in early and late pregnancy in Viethnamese women: A prospective population-based
study. J Affect Disorders 2013; 146: 213-9.

25



728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775

19. Hanieh S. The effect of intermittent antenatal iron supplementation on maternal
and infant outcomes in rural Viet Nam: a cluster randomised trial. PLoS Med 2013; 10:
€1001470.

20. Fisher JR. Innovative psycho-educational program to prevent common
postpartum mental disorders in primiparous women: a before and after controlled
study. BMC Public Health 2010; 10: 432.

21. Fisher J. lodine status in late pregnancy and psychosocial determinants of
iodized salt use in rural northern Viet Nam. Bull World Health Organ 2011; 89: 813-
20.

22.  Fisher J. Intimate partner violence and perinatal common mental disorders
among women in rural Vietnam. Int Health 2013; 5: 29-37.

23. Hanieh S. Effect of low-dose versus higher-dose antenatal iron
supplementation on child health outcomes at 36 months of age in Viet Nam:
longitudinal follow-up of a cluster randomised controlled trial. BMJ Glob Health 2017;
2: e000368.

24.  Tran TD. Perinatal common mental disorders among women and the social and
emotional development of their infants in rural Vietnam. J Affect Disorders 2014; 160:
104-12.

25.  Johnson S. Using the Bayley-lll to assess neurodevelopmental delay: which
cut-off should be used? Pediatric Research 2014; 75: 670-4.

26. Celik P. Which Bayley-lll cut-off values should be used in different
developmental levels? Turk J Med Sci 2020; 50: 764-70.

27. Bayley N. Bayley Scales of Infant and Toddler Development—Third Edition. San
Antonio: TX: Harcourt Assessment; 2006.

28. WHO. Physical status: the use and interpretation of anthropometry. Geneva:
WHO, 1995.

29. Caldwell BM. Home observation for measurement of the environment:
University of Arkansas at Little Rock Little Rock; 1984.

30. Werner EE. Prediction of intelligence and achievement at ten years from twenty
months pediatric and psychologic examinations. Child Development 1968; 1063-75.
31. Rose SA. Information processing from infancy to 11 years: Continuities and
prediction of Q. Intelligence 2012; 40: 445-57.

32. Fagan JF. The prediction, from infancy, of adult 1Q and achievement.
Intelligence 2007; 35: 225-31.

33.  Grantham-McGregor SM. Effects of early childhood supplementation with and
without stimulation on later development in stunted Jamaican children. The American
journal of clinical nutrition 1997; 66: 247-53.

34. Walker SP. Effects of early childhood psychosocial stimulation and nutritional
supplementation on cognition and education in growth-stunted Jamaican children:
prospective cohort study. Lancet 2005; 366: 1804-7.

35. Walker SP. Early childhood stunting is associated with poor psychological
functioning in late adolescence and effects are reduced by psychosocial stimulation.
The Journal of nutrition 2007; 137: 2464-9.

36.  Walker SP. Early childhood stimulation benefits adult competence and reduces
violent behavior. Pediatrics 2011; 127: 849-57.

37. Lopez Garcia |. Cost-effectiveness and economic returns of group-based
parenting interventions to promote early childhood development: Results from a
randomized controlled trial in rural Kenya. PLoS medicine 2021; 18: e1003746.

26



776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805

806

38. Jeong J. Short-term, medium-term and long-term effects of early parenting
interventions in low-and middle-income countries: a systematic review. BMJ global
health 2021; 6: e004067.

39. Nguyen TT. Implementation of the Code of Marketing of Breast-Milk Substitutes
in Vietnam: Marketing Practices by the Industry and Perceptions of Caregivers and
Health Workers. Nutrients 2021; 13.

40. Tran TD. Validation of the depression anxiety stress scales (DASS) 21 as a
screening instrument for depression and anxiety in a rural community-based cohort of
northern Vietnamese women. BMC psychiatry 2013; 13: 1-7.

41.  Shannon JD. Who stays and who leaves? Father accessibility across children's
first 5 years. Parenting: Science and Practice 2009; 9: 78-100.

42.  Yogman M. Fathers' Roles in the Care and Development of Their Children: The
Role of Pediatricians. Pediatrics 2016; 138.

43. Engle PL. Fathers' involvement with children: Perspectives from developing
countries. Social policy report 1998; 12: 1-24.

44. Do HP. Inter-partner violence during pregnancy, maternal mental health and
birth outcomes in Vietnam: A systematic review. Child Youth Serv Rev 2019; 96: 255-
65.

45.  Le TM. The evolution of domestic violence prevention and control in Vietham
from 2003 to 2018: a case study of policy development and implementation within the
health system. Int J Ment Health Sy 2019; 13.

46.  Stocker R. Social and economic development and pregnancy mental health:
secondary analyses of data from rural Vietnam. BMC public health 2020; 20: 1-11.
47.  Grantham-McGregor S. Group Sessions or Home Visits for Early Childhood
Development in India: A Cluster RCT. Pediatrics 2020; 146.

48. Casey GJ. Sustained effectiveness of weekly iron-folic acid supplementation
and regular deworming over 6 years in women in rural Vietnam. Plos Neglect Trop D
2017; 11.

49.  Engle PL. Strategies to avoid the loss of developmental potential in more than
200 million children in the developing world. The lancet 2007; 369: 229-42.

27



807 [

116 communes
HaNam province

Randomly select

[ 84 communes ]

1255 women eligible

Excluded (n=10)
2 Acute mental illness

1245 enrolled women U Refusa!s
Baseline survey . 1 Migrations
completed baseline survey
l Randomly allocated l
; )
Control Learning Clubs

42 communes (576 women)
Median commune size: 10, range 5-45

J

42 communes (669 women)
Median commune size: 14, range 7-42
Did not receive Learning Clubs: 0 commune

G J

¥

¥

Discontinued intervention: 0 commune
Lost to follow up: 0 commune; 183 women
22 Miscarriages/Stillbirths
61 Already given birth
39 Unavailable
55 Refusals

- f_cﬂ Lost to follow up: 0 commune; 136 women
3 g 1 Mother died
g 8, 15 Miscarriages/Stillbirths
233 45 Already given birth
g 48 Unavailable
N2
3™ 21 Refusals
3 =
s .g 4 Migrations
o< 2 Other

|

Lost to follow up: 0 commune; 17 women
1 Stillbirth
10 Unavailable
6 Refusals

Re-included: 100 women

!

Follow up survey 2
First postpartum
month

o0
; = Lost to follow up: 0 commune; 7 women
g 2w 6 Unavailable
a3 % 1 Migrations
Sg S
a
E x Re-included: 18 women
3 %]
i l
<
T E Lost to follow up: 0 commune; 13 women
22 . 2 Unavailable
3 5 <
= 3 Refusals
g' g g 8 Migrations
3 o
o o Re-included: 10 women
: i
wn
5 € Lost to follow up: 0 commune; 19 women
22 2 Child ill
i)
3 o] e 7 Unavailable
= ‘g S 3 Refusals
S o = 7 Migrations
o <
o N Re-included: 7 women

> 4

6 Migrations

v

Discontinued intervention: 0 commune
Lost to follow up: 0 commune; 10 women
2 Babies died after birth
4 Refusals

4 Migrations

Re-included: 137 women

v

Discontinued intervention: 0 commune
Lost to follow up: 0 commune; 19 women
2 Babies died
10 Unavailable
3 Refusals
3 Migrations
1 Other

Re-included: 5 women

v

Discontinued intervention: 0 commune
Lost to follow up: 0 commune; 19 women
3 Unavailable
4 Refusals
10 Migrations

Re-included: 20 women

\’

Discontinued intervention: 0 commune
Lost to follow up: 0 commune; 30 women
2 Child ill
8 Unavailable
18 Refusals
2 Migrations

Re-included: 7 women

>

Analysed
Cluster: 42 communes; Median
commune size: 10, range 5-45
Participants: 544 women; 546 children

Analysed
Clusters: 42 communes; Median
commune size: 13, range 6-37
Participants: 616 women; 622 children

Figure 1 Trial profile

28



808




