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Background: An estimated 63.4 million Indian children under 5 years are at risk of poor development. Home visits
that use a structured curriculum to help caregivers enhance the quality of the home stimulation environment
improve developmental outcomes. However, achieving effectiveness in poor urban contexts through scalable models
remains challenging. Methods: Using a cluster randomised controlled trial, we evaluated a psychosocial stimulation
intervention, comprising weekly home visits for 18 months, in urban slums of Cuttack, Odisha, India. The
intervention is complementary to existing early childhood services in India and was run and managed through a local
branch of a national NGO. The study ran from August 2013 to July 2015. We enrolled 421 children aged 10—
20 months from 54 slums. Slums were randomised to intervention or control. Primary outcomes were children’s
cognitive, receptive language, expressive language and fine motor development assessed using the Bayley-III.
Prespecified intent-to-treat analysis investigated impacts and heterogeneity by gender. Trial registrations:
ISRCTN89476603, AEARCTR-0000169. Results: Endline data for 378 (89.8%) children were analysed. Attrition
was balanced between groups. We found improvements of 0.349 of a standard deviation (SD; p = .005, stepdown
p = .017) to cognition while impacts on receptive language, expressive language and fine motor development were,
respectively, 0.224 SD (p = .099, stepdown p = .184), 0.192 SD (p = .085, stepdown p = .184) and 0.111 (p = .385,
stepdown p = .385). A child development factor improved by 0.301 SD (p = .032). Benefits were larger for boys. The
quality of the home stimulation environment also improved. Conclusions: This study shows that a potentially
scalable home-visiting intervention is effective in poor urban areas. Keywords: Child development; parent—child
interaction; home visiting.

Efficacy trials show that psychosocial interven-
tions in LMICs that use structured curricula to
encourage caregivers to engage in stimulating play
and responsive interactions with young children can
be successful at mitigating developmental deficits
(Aboud & Yousafzai, 2015; Baker-Henningham &
Lopez Boo, 2010; Barnett, 2011; Britto et al., 2017,
Engle et al., 2011; Nores & Barnett, 2010). Despite
disadvantaged children and their caregivers having
many and diverse needs, tightly focused interven-
tions might be more effective at promoting child
development than more comprehensive services
(Barnett, 2011). Earlier trials of the tightly focused
Jamaican home-visiting model, Reach Up and Learn,
found short-term benefits to child development in
Jamaica, Bangladesh and Colombia (see Grantham-
McGregor & Smith, 2016 for a recent overview).
While in Colombia benefits had faded out after two
years, in Jamaica effects were found well into
adulthood (Andrew et al., 2018; Grantham-McGre-
gor & Smith, 2016).

Despite the promising evidence from efficacy trials,
there is little verification of whether the benefits of
Conflict of interest statement: No conflicts declared. such models can be maintained when implemented

Introduction

A total of 250 million children under five in low- and
middle-income countries (LMICs) are at risk of not
reaching their developmental potential with more at-
risk children, a total of 63.4 million, in India than in
any other country (Lu, Black, & Richter, 2016).
Rapid wurbanisation in LMICs, including India,
means that almost half of the world’s children now
live in urban areas (UNICEF, 2013). While on aver
age urban children have superior living conditions
and better access to services than children in rural
areas, children growing up in urban slums have
educational and health outcomes that are often
equivalent to, or worse than, their rural peers
(Portner & Su, 2018; UNICEF, 2013). Lack of stim-
ulation is a key risk factor for poor child development
(Black et al., 2017) and urban slums present partic-
ular challenges: the lack of safe outdoors play spaces
combined with overcrowded housing means children
often have few opportunities for stimulating play
(Lester & Russell, 2010).
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implement it at scale! Potentially scalable delivery

models have been evaluated in Colombia and Pak-
istan. In Colombia, home visits delivered by locally
elected community leaders led to small-to-medium
short-term benefits but no medium-term benefits to
child development (Andrew et al., 2018; Attanasio
et al., 2014). In Pakistan, both short- and medium-
term benefits were found from government health
workers delivering a stimulation intervention
although the study’s design was limited by only
having four units of randomisation (Yousafzai et al.,
2016; Yousafzai, Rasheed, Rizvi, Armstrong,
Bhutta, 2014).

&

The intervention was run and managed by the
Cuttack branch of Pratham, India’s largest educa-
tional NGO which works in 20 of India’s 29 states.
Employees from the local office were trained in the
intervention, and subsequently, recruited, trained,
managed and supported local women to deliver the

programme. Home visitors were drawn from an

completed “high'school, a criterion that 40% of

working-aged women in urban Odisha meet, of
which just 19% currently participate in the labour

force. In practice, this criterion was sometimes

We designed the intervention to complement
India’s Integrated Child Development Services
ICDS) which has a network of 1.4 million Angan-
wadi centres providing nonformal preschool educa-
tion for over-threes.

||

(Chu-
dasama et al., 2014). Since disadvantaged children
show large developmental deficits by age three, We
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Hypotheses and methods were prespecified in a
pre-analysis plan held in the trial registries. Out

Methods
Study design and participants

The trial was registered with the ISRCTN registry
(ISRCTN89476603) and the AEA registry (AEARCTR-
0000169).

Ethical considerations

The study was reviewed and approved by the research ethics
committees of University College London, UK (2168/001) and
of the Institute for Financial Management and Research, India
(IRBO0007107). Caregivers provided written informed consent
before study participation.
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Intervention

The HVs were
local women and most lived in the communities where they
worked. They were 18-55 years old (30 on average) and 74.1%
had completed high school. Mentors held weekly meetings with
the nine HVs for whom they were responsible to discuss
children’s progress and reinforce intervention messages. They
observed one visit per HV per week. A psychologist supported
intervention activities throughout.

Outcomes and data collection

The four preregistered primary outcomes were children’s
cognitive, receptive language, expressive language and fine
motor development, measured on the Bayley Scales of Infant
and Toddler Development, third edition (Bayley-III; Bayley,

N}
[=4
S
o

weeks. At baseline, child development was measured in the
home using a modified (details in Andrew et al., 2015) version
of the Ages and Stages Questionnaires, third edition (ASQ-3;
Squires and Bricker, 2009).

Adaptations were based on those previously
developed for Bangladesh.

For the Bayley-III, we generated residuals from a
linear regression of raw scores on tester dummies and stan-
dardised these relative to the age-specific mean and standard
deviation (SD) of the control group, both estimated nonpara-
metrically.

J Child Psychol Psychiatr 2020; 61(6): 644-52

with children! We dropped the latter outcome given poor data
quality, as indicated by the majority of time reports summing
to <20 hr.

No financial payments were made to participants. However,
as a token of appreciation for participating in the Bayley-III
assessment, children received a small book and caregivers
received a metal plate.

Statistical analysis

Our analysis followed a pre-analysis plan which is available
from the trial registries (ISRCTN89476603 and AEARCTR-
0000169).

. We present both unadjusted
estimates of the intervention’s effect on child development and
estimates adjusted for a set of prespecified baseline controls.

control group. In prespecified heterogeneity analysis, we
examined effects by gender by regressing outcome measures

on indicators for treatment, for gender and the two interacted.

To inform future research on targeting and design of early
years’ interventions, we additionally report heterogeneity by
maternal education, baseline development as measured by the
ASQ-3 and by baseline stunting. We note that these analyses
were not prespecified and so results should not be interpreted
causally.
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Wolf, 2005; stepdown p). These are interpreted as the proba-
bility of incorrectly rejecting at least one of the hypotheses
being tested and thus finding a false positive (Familywise Error
Rate). All primary outcomes were tested simultaneously as
were, separately, secondary outcomes. When estimating
heterogeneous effects, we corrected p-values across all out-
comes and both groups. As an alternative method of dealing
with multiple hypothesis testing (Anderson, 2008), we present
impacts on a summary ‘Bayley-III factor index’, constructed as

Effects of home visiting on child development in urban India 647

the first factor from an exploratory factor analysis of the four
Bayley-III Z-scores.

Results

Figure 1 shows the trial flow diagram. Table 1
provides descriptive statistics of the baseline sample
and demonstrates the economic disadvantage of

consented to census.

Contact attempted with 15 500 households across 54
slums (N) for census. 2453 had children aged 0-4 and

Children in target age range (10-20 months at baseline)
identified during census (n = 775, N = 54)

Screening
and
Enrolment

child later excluded

Selected for Baseline (n = 559, N = 54)
Randomly select 9 children per sahi, with replacement if

27 slums (N) randomised to control (n = 292)

27 slums (N) randomised to home visiting
(n =267)

Cluster-level
Randomisation

Study Consent and Baseline Complete
(n=212,N = 27)

Excluded (n = 80):

- Declined to participate (n = 20)

- Household relocated between census and
baseline (n = 44)

- Did not meetinclusion criteria (outgrown
targetage) (n = 16)

Study Consent and Baseline Complete
(n=209,N=27)

Excluded (n = 58):

- Declined to participate (n = 16)

- Did not meetinclusion criteria (outgrown
targetage) (n = 14)

- Household relocated between census and Consent
baseline (n = 28) anc!
Baseline

Control (n=212,N = 27)

Home visiting (n = 209, N = 27):

- Took up intervention (received at leastone
home visit) (n = 194, N = 27)

- Did not take up intervention (no home
visits) (n =15, N = 10)

Intervention

Bayley Complete (n =189, N = 27)

No Bayley data (n =23, N=17):

- Child died (n = 2)

-Childill (n=1)

- Mother ill (n = 2)

- Household relocated (n = 9)

- Could not locate house (n = 3)

- Declined to participate (n = 4)

- Unknown (n = 2)

Houshold Survey complete (n =185, N = 27)

Bayley Complete (n =191, N = 27)
No Bayley data (n =18, N = 14):
-Childill (n=1)

- Household relocated (n = 8)

Analysed (n =187, N = 27)

Excluded from analysis (Z-score below
-3SD on two or more subscales of the
Bayley-lll) (n = 2)

-3SD on two or more subscales
of the Bayley-Ill) (n = 0)

- Coul_d not Iocate_ house (n=2) Follow-Up
- Declined to participate (n = 4)
- Unknown (n = 3)
Household Survey complete (n=194, N =27)
I
Analysed (n =191,N = 27)
Excluded from analysis (Z-score below Analysis

Figure 1 Study flow diagram
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Table 1 Baseline characteristics by randomisation status

J Child Psychol Psychiatr 2020; 61(6): 644-52

Control (n = 212)

Treatment (n = 209)

Age in months

Male, %

Firstborn, %

Mother’s years of education

Household asset index Z-score

Length-for-age WHO Z-score

Weight-for-length WHO Z-score

ASQ-3 problem solving Z-score

ASQ-3 communication Z-score

ASQ-3 fine motor Z-score

Maternal knowledge of child development Z-score
Quality of home environment Z-score

Maternal depressive symptoms Z-score

Below Urban Poverty Line®

Income (Rs) per Capita per Day®

Roof made from metal sheet/thatch/polyethylene
House has dirt floor

House has piped water connection

Household has electricity connection

Household owns a fridge

15.112 (3.234) 14.721 (3.066)
0.476 (0.501) 0.565 (0.497)
0.467 (0.500) 0.478 (0.501)
6.722 (3.842) 8.091 (3.359)

~0.125 (0.929) 0.133 (0.925)

—1.142 (1.257) ~0.931 (1.297)

—0.574 (1.204) —0.472 (1.140)

—0.000 (1.000) 0.057 (0.982)

—0.000 (1.000) ~0.032 (1.099)

—0.000 (1.000) ~0.073 (1.074)
0.000 (1.000) —0.063 (0.915)
0.000 (1.000) 0.112 (1.157)

—0.000 (1.000) —0.061 (1.072)
0.486 (0.501) 0.483 (0.501)

98.446 (218.178) 109.747 (218.092)
0.462 (0.500) 0.388 (0.488)
0.052 (0.222) 0.057 (0.233)
0.575 (0.495) 0.598 (0.491)
0.986 (0.118) 0.986 (0.119)
0.308 (0.463) 0.402 (0.491)

Data are mean (SD) or % (n). Z-scores scaled to have zero mean and unit variance in the control group.
8Urban poverty line as defined by the Rangarajan committee is Rs. 47 per household member per day.
PThe average exchange rate during the baseline survey (November/December 2013) was Rs. 62/USD.

sample households, 46% of whom lived below the
poverty line! Attrition between baseline and endline,
at 11.8% in control and 8.6% in treatment, was not
significantly different between groups (p = .234).
Most attrition was due to temporary or permanent
relocation and refusal, at 1.89% (1.91%) in the
control (treatment) group, was uncommon (Figure 1).
In both treatment arms, lost subjects did not signif-
icantly differ from those included in their baseline
characteristics (Table S2). Amongst those included
in the analysis baseline characteristics, except
maternal education, were well-balanced across
treatment and control (Table S3) with the difference
in maternal education not being significant once p-
values were corrected for multiple testing (stepdown
p = .180). Intracluster correlations of primary out-
comes within slums varied between 0.049 (expres-
sive language) and 0.120 (cognition).

Intervention take-up and compliance was high:
92.8% of children allocated to treatment (and
94.76% for those for whom we have Bayley-III data)

Table 2 Estimated effects of home visiting on child development

received at least one visit and, of those, the average
number received was 54.3, amounting to three per
month or 87% of those scheduled (Table S4). Of the
visits that were planned but did not occur, the most
common reasons were that the child or mother was
not available (68%), usually due to visiting relatives
or sickness, or that the HV was not available (22%),
typically for similar reasons (Table S5). Take-up and
number of visits were not significantly related to
baseline characteristics.

Table 2 shows the intervention improved cognition
by 0.349 SD (p = .005, stepdown p = .017). Effects
on receptive language (0.224 SD; p = .099 stepdown
p=.184) and expressive language (0.192 SD;
p = .085, stepdown p = .184) were marginally signif-
icant. While there was no significant intervention
impact on fine motor development, the overall Bay-
ley-III factor index (eigenvalue = 1.8, factor load-
ings = [0.64-0.70]) improved by 0.301 SD (p = .032).
These estimates were similar to estimates controlling
for prespecified baseline characteristics: effects on

Unadjusted for baseline controls

Adjusted for prespecified baseline controls

Effect p- Stepdown Effect p- Stepdown
size 95% CI Value p-value size 95% CI value p-value N
Bayley-III Z-Scores
Cognition 0.349 (0.100, 0.592) .005 .017 0.293 (0.054,0.518) .016 .053 377
Receptive language 0.224 (—0.047,0.489) .099 .184 0.180 (—0.064, 0.417) .146 .319 378
Expressive 0.192 (—0.024, 0.415) .085 .184 0.111 (=0.090, 0.303) .297 456 369
language

Fine motor 0.111 (—0.133,0.358) .358 .358 0.067 (-0.167,0.296) .574 .574 378
Bayley-III Factor 0.301 (0.027, 0.576) .032 0.214 (—0.040, 0.455)  .098 368

Index

Estimates expressed in SDs of the control group.
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- .016,

.098) and again were

.053). Results were robust to using

The study was the first step towards creating a

scalable and effective intervention for India. The
positive findings demonstrate for the first time that,

Iscussion
© 2019 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for

raw and composite (externally standardised) scores
Child and Adolescent Mental Health.

(Tables S6 and S7) and to controlling for additional
baseline characteristics and the randomisation

the overall Bayley-III factor index remained signifi-
stratifier (Tables S8-S10).

cant at the 10% level (p
largely driven by the effect on cognition (p

stepdown p
This effectiveness trial showed that
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Table 4 Estimated effects of home visiting on secondary outcomes

J Child Psychol Psychiatr 2020; 61(6): 644-52

Effect size 95% CI p-Value Stepdown p-value N
Maternal knowledge of child development 0.070 (—0.217, 0.344) .626 .626 350
Quality of the home environment 0.318 (0.092, 0.551) .007 .016 361

Estimates expressed in SDs of the control group.

implemented at a much larger scale within the
existing structures of Pratham, another large NGO,
or the government.

Given this was the first evaluation of this model in
India and given c
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(Andrew et al., 2018; Attanasio et al., 2014).
Nevertheless, maintaining quality at scale and
within resource constraints remains a critical ques-
tion.

, such as reducing the
intensity of support, on child development i

While larger than Colombia (0.26 SD; Attanasio
et al., 2014) and similar to Bangladesh (0.33
SD; Hamadani, Huda, Khatun, & Grantham-

McGregor, 2006), at 0.349 SDs, thelimpactsion

(0.88 SD-1.7 SD;

Grantham-McGregor, Powell, Walker, & Himes,
1991; Grantham-McGregor & Smith, 2016).
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preference is well documented in Northern India,
and in particular in urban areas, where female
foetuses are more likely to be aborted, girls are
breastfed less and receive less parental child care
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appropriate.

Strengths of the study are that the intervention
was run and managed through a local branch of a
national NGO, drew on an abundant labour pool and
is complementary to existing childhood services in
India. Further strengths are the randomised study
design and the quality of the primary outcome
measures. Despite demonstrating that interventions
can be run through local institutions, the current
costs of this intervention remain a substantial

© 2019 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
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investment for governments and NGOs in LMICs and
ongoing work is assessing the potential of group
sessions, reduced intensity and better targeting to
further increase scalability. Other limitations are the
limited geographic area and the use of a screener test
for the assessment of baseline child development.

Conclusions

A home-visiting parenting programme was effective
at improving disadvantaged young children’s devel-
opment. In considering if and how to scale such a
programme, either through a large NGO or through
India’s national early childhood programme, the
ICDS, maintaining fidelity will be key. How changes
to the intervention model deemed necessary for
scaling impact its effectiveness should be explicitly
evaluated.

Supporting information

Additional supporting information may be found online
in the Supporting Information section at the end of the
article:

Table S1. Intervention costs.

Table S2. Baseline characteristics by attrition status.
Table S3. Baseline characteristics by randomization
status for non-attritors.

Table S4. Number of home visits received by children
allocated to treatment group.

Table S5. Reasons why planned visits did not occur.
Table S6. Treatment effects on Bayley-III raw scores.
Table S7. Treatment effects on Bayley-III composite
(externally standardized) scores.

Table S8. Estimated effects of home visiting on child
development (alternative controls).

Table S9. Estimated effects of home visiting on child
development (alternative controls).

Table S10. Estimated effects of home visiting on child
development (controlling for stratifier).

Table S11. Exploratory heterogeneity analysis.

Table S12. Estimated effects of home visiting on quality
of the home environment (by subscale).
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Table S13. Estimated effects of maternal depressive
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Key points

disadvantaged young children.

in India.

services) home-visiting intervention.
of the home environment also improved.

explored.

e Tightly monitored parenting interventions based on structured curricula improve the development of
e Lessis known about the effects of scalable interventions, particularly in urban areas. Few trials have been run

e \We ran a cluster randomised controlled trial across slums in Cuttack, India as a first step towards developing
an effective and scalable (in terms of cost, available infrastructure, and complementarity with existing

e The intervention improved children’s cognition and receptive language. Boys benefited the most. The quality

e The possibility of complementing existing Indian early childhood services with this intervention should be
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