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Imphal, the 2™ October, 2025

No. 218/RIMS-MRU/2025: 1t is to notify that the 6™ Research Masterclasses 2025, of the Department of
Health Research, Ministry of Health and Family Welfare, Government of India, will be conducted
virtually, on 31* Qctober, 2025 (Friday).

2. All the faculties (RIMS, Dental College, College of Nursing), members of EC, LRAC of MRU, Principal
Investigators undertaking MRU funding projects (including under process projects) and residents are
invited to attend the session at Banting Hall, RIMS, Imphal.

Date: 31.10.2025 (Friday)

Time: 3:00 PM onwards

Venue: Banting Hall, RIMS, Imphal (ONLY SITE FOR PARTICIPATION FOR RIMS)

Resource Person:  Dr. Nita Bhandari, Chief Scientist & Chairman, Society for Applied Studies,
New Delhi. _

Event name: Research Masterclass under DHR-ICMR Research Grand Rounds

3. As per the directives issued by the DHR, maximum participation from our institute is highly
encouraged. MRU is submitting the attendance sheet to the DHR after the session concludes.

4. The research papers to be discussed during the research masterclass are available in the RIMS website:
https://www.rims.edu.in/secure/ and also being shared with all concerned through their respective

(personal/ departmental/ college) e-mail IDs,
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Prof. T. Jeeteifkumar Singh,
Nodal Officer,
Multi-Disciplinary Research Unit,

RIMS, Imphal
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t. The P.S. to Director, RIMS, for kind information of Director

The P.A. to Medical Superintendent, RIMSH, for kind information ‘

The Dean (Academic), RIMS, for kind information & permission to utilize the facilities at Banting Hall.

‘The Principal, Dental College, RIMS

The Principal, College of Nursing, RIMS with a request for ensuring maximum participation.

The Head of Department, RIMS, Imphal == .. o
The Chairperson/Co-Chairperson/Member, LRAC, MRU, RIMS.................... DI TP
The Member, EC, MRU, RIMS, Imphal
The Principal Investigator, RIMS
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.1,9/ he IT Cell, RIMS — with a request for uplom notice in the website & technical support on 31.10.25

11. Asst. Engineer (Elect./Civil), RIMS - with a request for ensuring umnterrupted power supply & optimum AC
functioning.

12. The Care Taker, Banting Hall, RIMS, Imphal- for proper upkeep of the venue & the accompanying facilities.

13. Guard file.
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Child Neurodevelopment After Multidomain Interventions

From Preconception Through Early Childhood
The WINGS Randomized Clinical Trial

Ravi Prakash Upadhyay, MD; Sunita Taneja, PhD: Ranadip Chowdhury, PhD; Neeta Dhabhai, MD;

Savita Sapra, PhD; Sarmila Mazumder, PhD: Sitanshi Sharma, MD; Mark Tornlinson, PhD; Tarun Dua, PhD;
Harish Chellani, MD; Rupali Dewan, MD: Pratima Mittal, MD; M. K. Bhan, MD; Nita Bhandari. PhD;

for the Women and Infants Integrated Interventions for Growth Study (WINGS) Group

IMPORTANCE Multidomain interventions in pregnancy and early childhood have improved
child neurodevelopment, but little is known about the effects of additional preconception
interventions.

OBJECTIVE To evaluate the effect of a multifaceted approach including health; nutrition;
water, sanitation, and hygiene (WASH); and psychosocial support interventions
delivered during the preconception period and/or during pregnancy and early childhcod
on child neurodevelopment.

DESIGN, SETTING, AND PARTICIPANTS In this randomized trial involving low- and
middle-income neighborhaods in Delhi, India, 13 500 participants were assigned
preconception interventions or routine care for the primary outcome of preterm births and
childhood growth. Participants who became pregnant were randomized to pregnancy and
early childhood interventions or routine care. Neurodevelopmental assessments, the trial’s
secondary outcorme reported herein, were conducted in a subsample of children at age

24 months, including 509 with preconception, pregnancy, and garly childhood interventions;
473 with preconception interventions alone; 380 with pregnancy and early childhoed '
interventions alone; and 350 with routine care. This study was conducted from November 1,
2000, through February 25, 2022.

INTERVENTIONS Health, nutrition, psychosocial care and support, and WASH interventions
delivered during preconception, pregnancy, and early childhood periods.

MAIN QUTCOMES AND MEASURES Cognitive, motor, fanguage, and socioemotional
performance at age 24 months, assessed using the Bayley Scales of infant and Toddler
Development 3 tool.

RESULTS The mean age of participants at enrcliment was 23.8 years (SD. 3.0 years).
Compared with the controls at age 24 months, children in the preconception intervention
groups had higher cogritive scores (mean difference [MD]. 1.16; 98.3% €I, 0.18-213) but had
similar language, motor, and socicemational scores as controls. Those receiving pregnancy
and early childhood interventions had higher cognitive (MD, 148; 98.3% Cl, 0.49-2.46),
language (MD, 2.29; 98.3% Ci, 1.07-3.50}, motor (MD. 1.33; 98.3% (I, 0.65-2.42), and
socivemotional scores (MD, 4.15; 98.3% Cl, 2.18-6.13) than did controls. The pregnancy and
garly childhood group alsa had lower incidence rate ratios (RRs) of moderate to severe delay
in cognitive (incidence RR, 0.62; 98.3% CI, 0.40-0.96), language {incidence RR, 0.73;
98.3% Ci, 0.57-0.93), and socioemotional (incidence RR, 0.49; 98.3% (1, 0.24-097)
development than did those in the control group. Children in'the preconception, pregnancy,
and early childhood intervention group had higher cognitive (MD, 2.60; 98.3% CI, 1:08-4.12),
language (MD, 3.46; 98.3% €1, 1.65-5.27). motor (MD, 2.31; 98.3% Ci, 0,93-3.69), and
socioemational (MD, 5.55: 98.3% Cl, 2.66-8.43) scores than did those in the control group.

CONCLUSIONS AND RELEVANCE Muitidomain interventions during preconception, prégnancy
and early childhood led to modest improvements in child neurodevelopment at 24 months.
Such interventions for enhancing children's development warrant further evaluation.

TRIAL REGISTRATION Clinical Trials Registry-India CTRI/2017/06/C08308

JAMA, 2024;331(1):28-37. doi:10.1001/jama.2023.23727
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Impact of Integrated Interventions on Childhoed Neurodevelopment

ore than 200 million children younger than 5 vears

in low- and middle-income countries do not reach

their full developmental potential due to poor nu-
trition among multiple other factors.! Substantial brain devel-
opment occurs from gestation through the first 2to 3 years of
childhood.? Stand-alone nutritional and nonnutritional inter-
ventions aimed at mothers and/or offspring have shown rela-
tively small effects on child neurodevelopment.*® These in-
terventions have encompassed a variety of approaches,
including promotion of breastfeeding, supplementation with
macronutrients and micronutrients, improving water and sani-
tatien, interventions for promotion of child piay and respon-
sive stimulation, and parenting interventions, **

The effects of interventions during the preconception pe-
riod have received comparatively less attention than interven-
tions during pregnancy cr easly childhood. To cur knowledge,
no previous study has attempted to deliver evidence-based in-
terventions to improve child growth and neurcdevelopment
throughout the continuum from preconception to pregnancy
through a child’s first 2 years of life. This study aimed to evalu-
ate the effect of an integrated package of health; nutrition; psy-
chosocial support; and the water, sanitation, and hygiene
(WASH) interventions delivered during preconception, preg-
nancy, and early childhood periods on child neurodevelopmen-
tal outcomes at 24 months of age.

-
Methods

This study was part of the Women and Infants Integrated
Interventions for Growth Study (WINGS), a randormized trial
whose primary cutcomes were preterm birth and child growth
outcomes at birth and 24 months, reported separately.tV-
Ncurodevelopment at ages 12 and 24 months were prespeci-
fied secondary outcomes."

Ethical approvals were obtained from the Ethics Review
Committee of the Society for Applied Studies (SAS/ERC/LG/
2017), New Delhi, India; Vardhman Medical Gollege and
Safdarjung Hospital, New Delhi, India (IEC/STH/VMMC/
PROJECT-2017/694), and the World Health Organization,
Geneva, Switzerland (ERC.0002934).

Study Design and Participants
This individually randomized trial with a factorial design was
conducted in urban low- and middle-income populations in
Delhi, India.*®"" Participants were 18- through 30-vear-old mar-
ried women identified via house-to-house survey whohad Oor
1 childand whointended to have more children. Detailed meth-
ods are described in the protocol (Supplement 1) and a publi-
cation that reports on the primary cuteomes on growth,'>"
Because neurodevelopment was a secondary outcome
in this trial, assessments for the current study were con-
ducted in a subsample of children. All children who turned
24 months of age between November 1, 2020, and February
25, 2022, were eligible. Within this cohort, all families were
approached consecutively for assessment as soon as their
child attained 24 months of age, until the intended sample
size was achieved.

jama.com
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Key Points

Question How does a package of muitidomain interventions
addressing health, nutrition, psychosocial care and support,
and environmental hygiene delivered during preconception,
pregnancy, and early childhood affect child neurodevelopment
at 24 months?

Findings In this second report of a randemized trial in india
assessing interveritions during preconception, pregnancy, and
early childhood on childhood preterm births and childhood growth
as primary outcomes, the secondary outcome was
neurodevelopment at 24 months, Among 1712 children assessed,
preconception, pregnancy, and early childhood interventions wera
associated with modest improvements in scores and lower
incidence of moderate to severe neurodevelopmientai delay in the
cognitive, language, and sacicemotional domains.

Meaning Multidomaininterventions in the preconceptian period,
alongwith those in pregnancy and early childhood, may be
beneficial far child neurodevelopment.

The data and safety monitoring committee for this trial
met in May 2021 after study enrollment had been completed.
Based on clear evidence that the interventicns yielded ben-
efit for the primary growth-related outcomes at 24 months,
the committee recommended halting further assessment of
these outcomes. However, the committee recommended that
interventions continue for children scheduled to undergo
neurodevelopmental assessments at age 24 months; these
were completed in early 2022.

Randomization and Masking

After providing written informed consent, eligible partici-
pants were randomized to receive either preconception intes-
ventions or routine care. Participants who became pregnant
were randomized a second time either to pregnancy and early
childhood interventicns or to routine care (Figure). During both
randomization phases, participants were allocated to groups
inal:lratio using permuted block sizes of 8 and 16, There were
4 groups resulting from the 2-step randomization: preconcep-
tion, pregnancy, and early childhood interventions (group A),
preconception interventions only (group B), pregnancy and
early childhood interventions only (group C), and no precon-
ception interventions and routine pregnancy and early child-
hoed care (group D).

Procedures
The preconception, pregnancy, and early childhood interven-
tions have been described in detail elsewhere, '

Preconception

Participants in the control group received preconception care
available through a government program (eTable 1in Supple-
ment 2), Interventions in the preconception period (eTable 2
inSupplement 2)included screening and treatment of partici-
pants for infections, undernutrition, anemia, and medical ill-
nesses (eg, thyroid disorders) using standard management
protocols.'®" Participants received micronutrients, iron-
folic acid along with dietary counseling, and counseling on
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¥

Figure. Screening, Enroliment, Randomization. and Follow-Up of Participants in the WINGS Trial
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? Neurodevelopment assessments done for a subsample of children born between
Novemnber 1, 2018, and February 25, 202D, as the secondary outcome of the
previously published WINGS trial. " All families were approached consecutively
for assessment soon after their child attained 24 months of age, until the
required sample size was achieved. There were norefusals: however, some
children (and their farnilies) had moved out of the study area at the time of their
scheduled assessment (referred to as "not available”).

© Two twins.
“Twotwins.
9Three twins,

* Two twins.

menstrual and hand hygiene. Counseling on positive think-
ing and problem-solving skills was provided using an adapta-
tion of the World Health Organization (WHO) Thinking Healthy
manual.’” The Patient Health Questionmaire (PHQ-9) pre-
sented in the local language (Hindi) was used to screen
participants at 3-month intervals; those with a PHQ-9 score

JAMA  lanuary 2,2D24  Volume 331, Nuimber 1

of 10 or higher received facilitated referral to a psychologist
or psychiatrist.!-1?

Pregnancy
Participants in the control group were advised to register ata

health facility for antenatal care to ensure structured medical
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support, have atleast 4 antenatal care checkups; maintain daily
consumption of iron folic acid, calcium, and cholecalciferol
(vitamin D) throughout pregnancy; obtain supplementary
foods available through the Integrated Child Development
Services scheme (https://wcd.nic.in/integrated-child-
development-services-icds-scheme); and plan to deliver at
a health care facility (eTable 1in Supplement 2).

Participants in the intervention groups were encouraged
and facilitated by the study team to register at a health care
facility. Antenatal visits included weight measurement and
screening for medical cenditions. Micronutrient supple-
ments, iton folic acid, calcium, and vitamin D were provided.
Nutritional supplementation in the form of locally prepared
snacks and milk were provided to all intervention partici-
pants. Other interventions included installation of water fil-
ters, provision of bottles for water storage, and setting up of
handwashing stations with the pravision of seap and disin-
fectants. Positive thinking and problem-solving skills were pro-
moted, as well as screening for and management of depres-
sive symptoms (eTable 2 in Supplement 2).

Postnatal Period

Participants in the control group were advised to arrange post-
natal health checkups and to access services available through
a government program (eTable 1in Supplement 2). Postnatal
visits for participants in the intervention group were facili-
tated by the study team (details in eTable 2 in Supplement 2),
The participants were supplemented for 6 months with lo-
cally prepared snacks and milk that provided 600 kcal of en-
ergy and 20 g of protein. In addition, micronutrient supple-
ments were given. Exclusive breastfeeding until 6 meonths was
promoted with support from trained lactation counselors.
Counseling on positive thinking and problem-solving skills and
screening and management of depressive symptoms were con-
tinued. Counseling for complementary feeding in addition to
breastmilk was started at 6 months of age. Infants were given
amicronutrient-enriched milk-cereal mix to provide 40% to
60% of daily requirements, and iron supplements were rec-
ommended. The Care for Child Development participants
manual, developed by the WHO and the United Nations
Children’s Fund (UNICEF) was adapted and used to promote
child development.’ Details about the early child play and
stimulation interventions used in cur study along with de-
tails on the training on the psychosocial interventions are pre-
sentedin eTable 2 in Supplement 2. Adherence with interven-
tions (health, nutrition, psychosocial support, and WASH) was
assessed using key indicators by study workers either through
observation and documented records or by interviewing the
adult participants during home visits. The study observed high
adherence with the interventions delivered.' Details on the
adherence indicators are available at https://www.bmj.com/
content/bmi/suppl/2022/10/26/hm)-2022-072046 DCY/
tans072046.ww.. pdf.

Qutcomes

Neurodevelopmental outcomes at 12 and 24 months of age
were prespecified secondary outcomes in this triai (Supple-
mient 1) and were assessed by an independent team of trained

jama.com
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personnel who were not aware of the group allocation using
standardized measures. These outcormes were scores on the
Bayley Scales of Infant and Toddler Development, Third
Eclition (BSID-I1I} at 24 months of age ***¢ (Composite scores
for each domain range from 40-160 with a mean of 100
[SD, 15], higher scores indicate better development.) The
BSID-1IT was adapted to make the items culturally refevant
and to improve understanding of the language items. The
assessment was conducted in a study clinic by trained and
standardized psychologists. Cognitive, motor, language, and
socioemotional performance was assessed at 24 months of
age.'>® It was decided at the time of the sample size calcula-
tion that a change of approximately 2 points on BSID-11I
would qualify as a clinically significant difference. The Ages
and Stages Questionnaire (ASQ-3) was used to assess 5
domains of development (ie, communication, gross motor,
fine motor, problem solving, and personal social; range,
0-60; higher scores indicate better development).’” The
ASQ-3is a parent-reported assessment and was conducted at
each child’s home at ages 12 and 24 months by trained and
standardized study team workers,

The quality of stimulation, support, and opportunities for
learning available for children at home was assessed using the
Home Observation for Measurement of the Environment
(HOME) inventory, a 45-item toel, a higher overall score indi-
cates greater home stimulation.’ Data were collected by
trained independent outcome team members based on obser-
vation or caregiver interviews in home visits. An adapted ver-
sion of the Observation of Mother Child Interaction (OMCI) tool
developed by Rasheed and Yousafzai'® was used to collect data
on mother-child interaction at 6, 12, and 18 months of child
age. The data collected were based on the observation of how
the mother interacted with the child. Higher scores reflected
more positive and responsive mother-child interactions.

Statistical Analysis
In the primary analysis, participants were counted with the
group to which they were originally randomized. Three pre-
specified comparisons evaluated the effect of preconception
interventions (groups Aand B vs Cand D), pregnancy and early
childhood interventions (groups Aand Cvs Band I}, and com-
bined preconception, pregnancy and early childhood inter-
ventions (group A vs D). A 98.3% Cl was used to account for
multiple cormparisons (3 comparisons) (significance level, 05/3
or.017). Interaction between preconception interventions and
pregnancy and early childhood interventions was assessed.

Sample size was calculated for a power of 80% with a2-sided
a of .03, assuming that pregnancy and early childhood inter-
ventions (groups A and C} woulkd lead to an increase in the SD
of 0.15 (2.25 points) in BSID-1IT scores compared with routine
care (groups B and D). Calculations also assumed that com-
bined preconception, pregnancy and early childhood interven-
tions (group A) would lead to an increase in the SD of 0.20
(3.0 points)in the neurodevelopment scores compared with the
controi group (group D). The final sample size was 1712 chil-
dren, assuming approximately 10% refusals.

Generalized linear models were used to calculate the mean
difference (MD) for continuous cutcomes and incidence risk

JAMA  January2, 2024 Volume 331, Number1
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Table 1. Baseline Characteristics of Participants Whose Children Had Neurodevelopmental Assessments

No. (34) of participants

First randomization
preconception interventions

Second randemization

Preconception,

pregnancy and
early thildhood

Pregnancy and

Preconception early childhood

interventions, interventions anly, interventions anly, Control,

Characteristics Yes No group A group B group C group D
atenrollment (n=982) (n=730) {n=509) {n=473) (n = 38D) (n = 350)
Age, mean (SD), y 23.8(3.0) 238(33.1) 24.4(3.5) 246(3.0) 24.4 (3.2} 24.6(3.0
Helght, mean (D), cm 152.5(5.8) 152.3(5.5) 152.6(6.0) 152.3(5.7) 152.6(5.6} 152 (5.3)

<150 cm 320(32.6) 252 (34.5) 160 (31.4) 160 (33.8) 132(34.7) 120(34.3)
8M!

=25 224 (22.8) 168(23.0) 117 (23.0) 114{24.1) 85 (22.4) 87 (24.9)

18.5t0 24.99 591(60.2) 445 (61.0) 306 (60.1) 297(62.8) 235(61.8) 208(59.4)

<18.5 167 (17.0) 117(16.0) 86 (16.9} 62 (13.1) 60(15.8) 55(15.7)
Joint or extended family? 686 (69.9) 502 (68.8) 353(69.4) 333(70.4) 264 (69.5) 238(68.0)
Education z12 y '

Participant 475(48.4) 355 (48.6) 241 (47.4) 234(49.5) 189 (49.7) 166 (47.4)

Spouse 499 (5.0.8) 356(48.8) 254 (49.9) 245(51.8) 195 (51.3) 161 (46.0)
Homemaker 931 (94.8) 693 (95.6) 482 (94.7) 443 (94.9) 365(96.1) 333 (95.1)
Annual family income, 3000 2307 3077 2821 . 2307 2307
median (IQR), US$ {1923-3590) (1692-3333) {1923-3589) {1923-3590) (1731-3589) (1692-3205)
Family below poverty line? 15(1.5) 41(5.6) 9(1.8) 6(1.3) 18 (4.7) 23(6.6)
Family member covered 55(5.6) 115(15.8) 28(5.5) 27(5.7) 57(15.0) 58(16.6)
by health insurance scheme
Place of birth

Large hospitals 412 (81.0) 274(57.9) 321(84.5) 213(60.8)

Smalt hospitals 86(16.9) 162 (34.3) 47(12.4) 107 (30.6)

or hirthing centers

Home birth 11{2.1) 37(7.8) 12(3.1) 30(8.6)

Abbreviation: BMI, body mass index, calculated as waight inlilograms divided

by height in meters squared.

« Joint or extended family includes aduit reiatives other than tha enrolled
parents and siblings living together in a household.

© Famifies having an annual income of less than 24 000 tndian rupee
(INR; US $360; TINR equivalent to US $0.015).

ratio (RR) for categorical outcomes, For moderate to severeneu-
rodevelopmental impairment at 24 months of age, the abso-
luteriskreduction was also reported. Moderate to severe neu-
rodevelopmental impairment was defined as a compositescore
of less than 85 on the BSID-111.%¢

The baseline characteristics of the randomization groups
were compared, and the analysis plan prespecified that char-
acteristics with differences of more than 10% between groups
would be adjusted in the final model." This was important be-
cause not all enrolled and randomized participants became preg-
nant and had live births during the study period. The final mod-
els were adjusted for maternal height, maternal body mass index
(BMI) at the time of pregnancy detection, paternal years of
schooling, family income, below-poverty-line status, and place
of birth and whether the birth was a twin or multiple. Analyses
were conducted in Stata version 16.0 (StataCorp).

po
Results

The trial resulted in 2137 Hve births eligible for neurodevelop-
mental assessment (Figure). Of these, 1712 children (80%) were
assessed at 24 months of age (509 in group A, 473 in group B,

JAMA  January 2,2024  Volume 331, Number 1

380in group G, and 350 in group D (Figure). The baseline char-
acteristics of participants in these groups were similar except
for maternal height and BMI at the time of pregnancy detec-
tion, father’s years of schooling, annual family income, fami-
lies with below-poverty-line status, and location of delivery
(Table 1). Most characteristics of participants whose children
had neurodevelopmental assessment were similar to those who
did not {(eTable 3 {n Supplement 2).

Effect of the Interventions on Neurodevelopmental
Outcomes

The interaction between preconception interventions and preg-
nancy and early childhood interventicns for neurodevelop-
mental outcomes based on BSID-III and ASQ-3 at 24 months
of age were assessed. There was no evidence of interaction,
and the comparisons of individual groups have been pre-
sented (eTable 4 n Supplement 2). There were no evident
harms or unintended effects due to the study interventionsin
any of the groups.

Preconception Interventions Alone
Compared with the control groups(Cand P) at 24 months of age,
children in the preconception intervention groups (A and B)
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Table 2. Effect on Neurodevelopment Outcomes Assessed at Age 24 Months

Group, mean (SD) score®

Mean difference (98.3% C1)*

Precanception
intervention
(A+B) vs none (€+D)

Pregriancy
intervention
{A+C) vs none (B+D)

Preconception
and pregnancy
intervention

{A) vs none {0}

1.16 (0.18 10 2.13)

1.12(~0.101t0 2.34)
0.87 (-0.01t0 1.75)
1.50 (-0.45 to 3.45)

1.48 (0.49 to 2.46)
2.29 {1.07 to 3.50)
1.53(0.65t02.42)
415 (2.18t06.13)

2.60(1.08to 4.12)
© 346(1.65105.27)
2.31(0.93103.69)
5.55 (2.66 t0 8.43)

Qutcomes A(n=509) B(n=473) C{n=380) D(n=350)
Bayley Scales of Infant and Toddler Sevelopment 3 composite score®

Cognitive 95.0(7.9) 93.7(8.1) 93.9(7.5) 92.4(9.5)
Language 33.5(9.8) 91.3(10.1) 92.2(9.7) 90.3 (11.7)
Motor 97.4(7.1) 95.9(7.2) 96.4 (6.4) 95.2(8.8)
Socicemetional 117.0(15.4) 113.3(17.0) 1159(16.1) 111.5(17.9)
Ages and Stages Questionnaire 3 score?

Communication 52.0(10.3) 48.8(13.3) 51.1(11.5) 47.5(13.8)
Gross motor 52.8(8.0) 51.3(9.0) 52.6(8.4) 50.8(9.9)
Fine motor 47.0(9.1) 44.6(10.4) 45.8(9.2) 44.6 (10.3)
Problem solving 52.0(10.2) 49.4(115) 50.6(11.8) 49.2(11.5)
Parsonal social 49.2(10.4) 47.2(10.5) 488(10.6) 46.3(117)

1.05(-0.41t0 2.52)
0.25(~0.80 to 1.30)
0.50 (~0.65 to 1.65)
0.71 (-0.64 to 2.05)
0.57 (-0.71to 1.86)

3.43 (1.95t0 4.91)
168 (0.63t02.74)
193 (0.76 10 3.09)
2.06 (072 t0 3.40)
2.10 (0.81to 3.38)

4.66(2.49t06.82)
2.06(0.47 t0 3.65}
2.44(0.76 t0 4.12)
2,56 (0.66t0 4.47)
2.86(0.941t04.79)

a The numbers denote children wheo were assessed for their neurodevelopment,
the seeondary outcame of the previously published WINGS trial," at 24
months of age. Group A represents the preconception, pregnancy, and early
childhood intervention; group B, only the preconception intervention;
group C, only the pregnancy and eatly childhood intervention: and group D,
control {usual care).

index at the time of pregnancy detection, paternal years of schooling, family
income, below-the-poverty-line status, and place of delivery,

< Composite scares for each domain range from 40 to 160 with a mean of 100
(SD, 15 higher scores indicate better development).

d 5cores in each domain range from O to 60 (higher scores indicate better
development),

& Adjusted for clustering for twin birth, maternal height. maternal body mass

Table 3. Neurodevelopmental Outcomes at 12 Months

Group, No. {%4)*

Mean difference {(98.3% CI)®

Precoriception
intervention
(A+B) vs none (C+0)

Pregnancy
intervention
(A+C) vs ngne (B+D)

Preconception
and pregnancy
intervention

{A) vs none (B)

0.20(-1.22t01.62)
0.35(-1.23t0 1.92)
0.83 (-0.80 to 2.45)
~0.19(-1.79t0 1.42)
0.73(-1.04 1o 2.50)

2.55(1.08t64.02)
3.46 (1.84165.09)
3.85(2.22105.49)
1.82(0.14t03.50)
2.29(0.48t0 4.09)

2.89(0.77 to 5.02)
3.98 (1.43106.54)
479238 t0 7.19)
1.90 (0.511t0 4.31)
3.18 (0.59t0 5.77)

0.26 (-0.49t0 1.01)
-0.29(-1.13t0 0.55)
-0.04(-0.80100.72)

0.84(~0.08 t0 1.60)
0.73(-0.12t0 1.58)
0.33(-0.44t0 1.10)

1.17(-0.13t0 2.22)

. 0.34(~0.93 t0 1.60)

0.26 (-0.88 to 1.40)

Outcomes A{n=403) B(n=380) C(n=323) Ofn=320)
Ages and Stages Questionnaire 3¢

Communication 51.1(10.5) 48.5(11.7) 508(102) 48.2(123)
Gross motor 52.1(10.8) 49.7(12.1) 525(10.3) 48.4(15.2)
Fine metor 47.6(12.3) 449(13.2) 48.1{105) 42.8(13.8)
Problem solving 45.5(12.2) 451(12.9) 47.2(11.5) 435(133)
Personal sopcial 42.7(13.2)  40.7(13.1) 42.2(13.7) 39.8(147)
Observation of Mother-Child Interaction?

At 6 mo 31.6{4.9} 30.7 (4.5) 31.4(4.7) 30.5(4.3)
At 12 mo 35.6(6.5) 35.2 (6.2) 36.2 (6.0) 352 (6.5)
At18 mo 38.0(58) 3B.2(5.6)  386(55  37.6(6.3)
Home Observation for Measurement 6f the Environment®

24 mo 42.8(3.5) 42,7 (3.4) 43.1(3.5) 42.9(3.3)

-0.23 {-0.75 to 0.30)

0.12(~0.41t0 0.65)

~-0.05(-082100.73)

Abbreviations: ASQ-3, Ages and Stages Questionnaire, Third Edition;

HOME, Home Observation for Measurement of the Enviranment,

 Denptes the number (%) of children who were assessed for
neurodevelopment. the secondary outcome of the previously published
WINGS trial," using ASQ-3 toul, See footnate o in Table 2 for the group
definitions.

b Adjusted for clustering for twin births, matemal height, maternal body mass
index at the time of pregnancy detection, paternal years of schooling, family
income, below-the-poverty-line status, and place of delivery.

°Scores range from O to 60 (higher scores indicate better development),

< Assessments were conducted for a subsampte of children: 6 months: 254 in

group A, 223 in group B, 205ingroup C. and 202 in group D; 12 manths: 373
ingroup A, 348 ingroup B, 301in group C, and 295 in group D; and 18 months:
398 in group A, 373 ingroup B, 313 ingroup €, and 313in group B. The tool
consists of a total of 19 items (score range, 0-3, with a maximum 57; higher
scores indicate a more responsive interaction).

£ HOME assessments were conducted i a subsample (296 in groups Aand B
each, 213 in group C, and 192 in group D). Consists of 45 items with responses
coded at either O (ot observed or reported during visit) and 1 (observed or
reported during visit). The maximum score possible is 45. Higher scores
indicate better stimulation and learning opportunities at home.

had higher BSID-1II cognitive scores (MD, 1.16; 98.3% CI, 0.18
to 2.13)but similar language, motor and socioemotional scores
(Table 2). On the ASQ-3 at 12 and 24 months of age, mean scores
on communication, gross and fine motor, problem solving, and

jamaxcom

personal social domains did not differ between the precon-
ception intervention and control groups (Table 2 and Table 3).
The OMCI mother-child bonding score at 6,12, and 18 months
as well as the HOME score at 24 months did not differ between
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at 24 months of age was assessed. There was no evidence of
interaction (eTable 4 in Supplemen! 2). No harms or unin-
tended effects due to the study interventions were observed
in any of the groups.

Eo ]
Discussion

A set of multidomain preconception, pregnancy, and early
childhood interventions resulted in modest but significant im-
provements in cognitive, language, and socioemotional out-
comlesin children at 24 months of age compared with routine
care. Interventions in pregnancy and early childhood alone also
resulted in significant improvement, althoughthe effects were
smaller than combined preconception, pregnancy, and eatly
childhood interventions. Preconception interventions alone
did not have significant effect on neurodevelopmental
outcomes except for small differences in the cognitive and
socioemotional domains. Additional studies are required to
better understand the intricate dynamics between various in-
terventions and contextual elements and thereby provide
granular insights on how best to optimize child neurodevel-
opmental outcomes.

This study was novel in several respects. First, the con-
ventional approach of examining individualinterventions was
not adopted. Instead, an intervention package was rigorousty
tested. This package was thoughtfully curated, drawing from
a systematic review of contemporary literature. Second, the
study included the preconception period, a relatively under-
studied period in terms of understanding how interventions
during this time influence birth outcomes, as well as growth
and neurodevelopment outcomes at 24 months of age. Third,
the question addressed was novel, evaluating the maximum
impact on growth and neurodevelopment when interven-
tions of known benefit were delivered together from precon-
ception unti} the child was aged 24 months with high quality
and rigor. The adoption of a factorial design enabled discern-
ment of the distinct effects of (1) preconception interven-
tions alone; (2) pregnancy and early childhood interventions
alone; and (3) combined preconception, pregnancy, and carly
childhood interventions.

Other strengths include a robust study design with alarge
sample size, high adherence with the interventions, and the
trial’s setting in low- to middle-income populations, enhanc-
ing its generalizability to high-risk groups. Outcome assess-
ments were conducted by a team of psychologists trained in
standardized procedures. Another novel aspectis that the cur-
rent study reported on the proportion of children in whom
developmental delay was prevented, an outcome not ad-
dressedin previous studics. This study observed a35% (0 72%
reduction in the risk of moderate to severe delay in cognitive,
Janguage, and socicemotional domains for children who re-
ceived the package of interventions from preconception until
24 months of child age.

This trial found that integrated nutrition and stimulation
interventions improved both growth and neurcdevelopmen-
tal cutcomes. A previous article from the current trial re-
ported that the interventions in this study improved growth

jama.com
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outcomes at birth and 24 months.'® This trial’s findings on
growth contrast with previous trials that tested integrated in-
terventionsinchildren and documented improvements in child
development outcomes but were unable to demonstrate im-
pact on growth. A recent meta-analysis by Dulal et al?' in-
cluded 22 trials involving children younger than 5 vears that
had integrated interventions consisting of nutritional and child-
stimulation components. The review found that the interven-
tions did not improve growth but did improve developmen-
tal scores compared with either routine care or stand-alone
nutritional interventions,

This study observed a larger effect on both growth and neu-
rodevelopment than previous studies that only evaluated nu-
tritional interventions, directed to either mother and/or
child.®>?%2% On the other hand, this study had somewhat
smaller effects on neurodevelopment compared with studies
focused on provision of learning opportunities in young chil-
dren, positive parenting, and responsive care interventions
alone. Such studies documented significantly higher effect
sizes of approximately 0.30 to 0.60 SDs for cognitive, lan-
guage, motor, and social-emotional development.®252® The
higher effect sizes could reflect that such studies focused
mostly ol optimal delivery of the stimulation interventions
through frequent contacts and moreintensive delivery mecha-
nisms that may not otherwise be possible with integrated in-
terventions wherein focus tends to be shared among all indi-
vidual components.

The specific mechanisms by which the current study’s
package of interventions led to improved neurodevelopment
were not evaiuated. However, interventions to improve nu-
tritional status, manage medical morbidities, and enhance psy-
chological health during preconception and pregnancy, along
with improved breastfeeding, provision of high-quality
complementary food, adequate management of infections, and
optimal delivery of early child-stimulation interventions in the
postnatal period could have played a critical role.

Limitations

This study had several limitations, First, because the inter-
ventions were delivered concurrently, it was not possible to
discern the individual effects of the intervention compo-
nents on child developmenta} outcomes. Second, complete
blinding could not be established due to the nature of inter-
ventions. However, an independent team, not involved in the
intervention delivery or aware of the group allocation, con-
ducted the assessment of the study outcomes. Third, restric-
tions due to the COVID-19 pandemic had some effects on in-
tervention delivery, and outcome assessment was delayed for
some participants. Fourth, no universally accepted standard
cutoff exists for defining moderate to severe neurodevelop-
mental delay using the BSID-III, and the choice of 85 was based
on existing literature. Fifth, the raw scores for each domain in
the BSID-III assessment were converted into a composite score
based on US norms. When applied to children in India, the re-
sulting scores might not have indicated their actual develop-
mental function. However, this may not have biased the ob-
served findings because of the study’s design as arandomized
clinical trial.
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Sixth, the study was conducted among low- to mid-
socioeconomic populations of urban Delhi, but only 1% to 6%

of the families were below the poverty line, a lower percent-

age thanexpected. Regardless of whether they were below the
poverty line, the families within the studyarea exhibited simi-

Impact of Integrated Interventions on Childhood Neurodevelopment

trapolated to a wide range of locations within the country, as
well as to similar resource-limited settings globally.

Conclusion

laraccess to health care facilities, nutritional practices, water

and sanitation access, and cultural norms pertaining to child-
care. Moreover, the health and nutrition indicators observed
in the control group mirrored those found in many other re-
gions across India.'**” Consequently, the findings can be ex-
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eTable 1. Control Group: Naticnal Programs for women of reproductive age, pregnant women

and under-twos

The control group had access to services provided by Accredited Social Health Activists
(https://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=150&lid=226), Integrated Child

Development Services (http: /www.weddel.in/icds.html), Municipal Corporation of Delhi (MCD) Health

Centers, hospitals and private health care practitioners in and around the study areas:

Interventions

| National Programs

| Access from

Preconception period

Family planning services
including promotion of spacing
methods

Reproductive, Maternal, Newborn,

Child, and Adolescent Health

(https://nhm.gov.in/images/pdf/RM

NCH+A/RMNCH+A_ Strategy.pdf),

Missicn Parivar Vikas

(https://main.mohfw.gov.in/sites/de

fault/files/06Chapter. pdf)

Community heaith workers
called Accredited Social
Health Activists (ASHAs),
Maternity & Child Welfare
Centres, Family Planning Units
in government and private
heaith facilities

Weekly iron-folic acid
supplementation

Anemia Mukt Bharat

(https://anemiamukibharat. info/wp-

content/uploads/2019/09/Anemia-

Mukt-Bharat-
Brochure English pdf)

Anganwadi centres,
government dispensaries

Pregnancy period

Early registration of pregnancy,

four antenatal care check-ups,
institutional delivery

My Safe Motherhood

(https:/mhm.gov. infimages/pdf/pro

grammes/maternal-

health/guidelines/my _safe _mother

hood booklet english.pdf)

Public and private helath
facilities

Daily iron-folic acid
supplementation for 180 days

Anemia Mukt Bharat

(https://fanemiamuktbharat. info/wp

content/uploads/2019/09/Anemia-

Mukt-Bharat-
Brochure English.pdf)

Anganhwadi centres,
government dispensaries,
government and private health
facilities

Daily calcium and vitamin D
supplementation for 180 days

National Guidelines for Calcium
Supplementation During
Pregnancy and Lactation

{hitp://www.nrhmhp.gov.in/sites/de

fault/files/files/NG calcium.pdf)

Anganwadi centres,
government dispensaries,
government and private health
facilities

Single dose of tablet
Albendazole (400 mg) after 1st
trimester

Anganwadi centres,
government dispensaries,
government and private health
facilities

Supplementary food for
mothers, either cooked food or
take-home ration (600 calories,
18-20 g of protein)

Integrated Child Development
Services
(http:/fwww.weddel.in/icds. html)

Anganwadi centres

Postnatal period

Supplementary food for
mothers, either cooked food or
take-home ration (800 calories,
18-20 g of protein)

Integrated Child Development
Services
{hitp:/Awww.weddel.in/icds. htmi)

Anganwadi centres

Daily iron-folic acid
supplementation for 180 days

Anemia Mukt Bharat

{https://anemiamuktbharat.info/wp-

content/uploads/2019/09/Anemia-

Muki-Bharat-Brochure English.pdf

Anganwadf centres,
government dispensaries,
government and private health
facilities

Daily calcium and vitamin D
supplementation for 180 days

National Guidelines for Calcium
Supplementation During
Pregnancy and Lactation

Anganwady centres,
government dispensaries,
government and private health
facilities
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r ; :
Interventions National Programs Access from

(http://www.nrhmhp.gov.in/sites/de
fault/files/files/NG calcium.pdf)

Pubiic and private health
facilities where the woman has
had her delivery

Postnatal health checkup My Safe Motherhcod
(https://nhm.gov.in/images/pdf/pro
grammes/maternal-
health/quidelines/my_safe _mother

hood bookiet english.pdf)

Postnatal period for children

Mother's Absolute Affection —MAA
(https://nhm.gov.in/MAA/Operation
al Guidelines.pdf)

Home visits by ASHAs and
Anganwadi workers

Promation ¢f optimal
breastfeeding practices (early
initiation of breastfeeding within
one-hour, exclusive
breastfeeding for the first six
months, and continued
breastfeeding for at least two
years)

Home visits for newborn care Home Based Newborn Care ASHAs
(days 3, 7, 14, 21, 28 and 42; (http://www.nihfw.org/Dec/NCHRC
additionally, on day 1 for home | -
births) Publications/Gperational%20Guid
elines%20on%20Home% 20Based
%20Newborn%20Care%20%28H

BNC%29.pdf)

Integrated Child Development Anganwadi centres
Services

(hitp:Aaww. weddel. in/icds. htmi)

Supplementary food (6 to 72
months of age): 500 calories,
12-15 g of protein. For children
with severe acute malnutrition,
supplementary food increased
to 800 calories, 20-25 g of
protein

Government dispensaries,
public and private health
facilities

Universal Immunization program
(https://main.mohfw.gov.in/sites/de
fault/files/5628564789562315.pdf)
based on national immunization
schedule

(hitps://nhm.gov.in/New Updates
2018/NHM Components/Immuniz
ation/report/Naticnal %20Immuniz
ation Schedule.pdf)

Immunization

Anemia Mukt Bharat
(https://fanemiamukibharat.info/wp-
content/uploads/2019/09/Anemia-
Mukt-Bharat-

Brochure English.pdf

Anganwadi centres,
government dispensaries,
private practitioners, public
and private health facilities

[FA supplementation from 6
months to 24 months

SAANS initiative

Care for pneumonia and
diarrhea among children
Integrated Action Plan for
Pneumonia and Diarrhea

(https://nhm.gov.in/index1.php?lan
g=18&level=48&sublinkid=1336&lid=
716)

Government dispensaries,
public and private health
facilities
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eTable 2. Study Interventions

PRECONCEPTION PERIOD

intervention Control ¢

HEALTH

Screen and treat medicai conditions known to affect fetal and infant growth i.e,
reproductive tract infections, syndromic approach (RTI), symptoms of tuberculosis
(TB), hypertension, diabetes (HbA1c 26.5%) and pre-diabetes (HbA1c 5.7%-6.4%),
hypo-thyroidism (thyroid-stimulating hormone (TSH) >5.5 mlU/ml or TSH 4.01 to 5.5
miU/i and anti-TPO Ab positive) and hyper-thyroidism (<0.4 miU/mi)

Provision of contraception to women living with husband for <1 year, having a child
aged <1 year, severe malnutrition, moderate to severe anemia, hypothyroidism,
RTI/STi and diabetes, hypertension

Bi-annual deworming (Albendazole 400 mg)

NUTRITION
Weekiy iron-folic acid (IFA) supplementation ( 300 mg ferrous fumerate, 1.5 mg
folic acid, 15 mcg cyanocobalamin) Weekly I[FA

supplementation

Muitipte micronutrients thrice weekly 2
as part of the

Screening for malnutrition and anemia

" , National iron
Management of undernutrition plus Initiative
- BM! <16 kg/m? Refer to hospital, locally-prepared snacks and egg or milk® Program

(1000 kcal/day and 20-22 g protein/day)

- BMI 16 to 18.49 kg/m2 Snacks and egg or milk® (500 kcal/day and 12-14 g
protein/day)

- BMi <18.5 to 20.99 kg/m? Egg or milk® (70 kcal, 6 g protein) 6 days a week

Monthly weight assessment for those with BMI <18.5 kg/m?: nutrition
counselling and management of infections for those with inadequate weight
gain (IWG, weight gain <500 g per month)
Anemia
- Severe anemia (hemogiobin <8 g/dl.): Refer to hospital for treatment
- Mild to moderate anemia (hemoglobin 8 to 11.99 g/dL): treatment with IFA
(300 mg ferrous fumerate, 1.5 mg folic acid, 15 mcg
cyanocobalamin)
WaSH
Promotion of personal, menstrual and hand hygiene

PSYCHOSOCIAL SUPPORT ©

Screen for depressive symptoms {using PHQ-9).

Counselling by study psychologist if PHQ score =10. Referral to psychiatrist if PHQ-9
score =15 and/or presence of suicidal ideation.

Promotion of positive thinking and problem-solving skills

Screen for substance abuse and exposure to second-hand smoke and alcohol use in
husbands and counsel

#Compositicn given at the end
® Observed intake

Menitor above interventions every three months untii corrected or pregnancy reported., Repeat
investigations done at baseline and for those non-pregnant 12 months post-enrollment.

Electronic monitoring system for tracking women with problems to support them for achieving
intervention compliance across all domains.

4 National Programs for women of reproductive age, pregnant women and undertwos (eTable 1)
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PREGNANCY

Intervention Group

Cantrof Group?

HEALTH

At least eight antenatal care (ANC) contacts according to WHO ANC guidelines,
registration for institutional delivery

fn addition to hospital-based ANC clinics, increase coverage through free-of-cost,
high-quality, study outpatient clinic services within community including laboratory
services.

Screening and treatment for medical conditions:

HIV, VDRL, syndromic RTI, syndromic TB, Hepatitis B (HbsAg), hypo- and hyper-
thyroidism (TSH) assessment at first contact

Urine routine and microscopic examination and asymptomatic bacteriuria by urine
culture four times

Gestational diabetes by oral glucose tolerance test thrice
Pregnancy induced hypertension (blood pressure) at every visit
Anemia (hemoglcbin) four times

Tetanus toxoid immunization

Calcium (1000 mg) and vitamin D (400 IU) supplementation daily starting from second
trimester throughout pregnancy

Anti-helminthics (Albendazole 400 mg) at 20 weeks

NUTRITION
Counselling

fFA (100 mg iron, 500 pg folic acid) supplementation daily throughout pregnancy from
second trimester

Multiple micronutrients # daily throughout pregnancy
Food Supplements
BMI <25 kg/m?

- Second trimester: Food supplements (210 keal, 2 g protein) in the form of a
choice of snacks prepared locally and milk (70 Keal, 6 g protein)®

- Third trimester: Food supplements (400 kcal, 21 g protein) in the form of a
choice of snacks prepared locally and miik (70 Keal, 6 g protein)®

Extra snacks (500 keal, 20 g protein) throughout pregnancy, to women with BMi
<18.5 kg/m?

BMI 25 to <30 kg/m?

- Milk (70 keal, 6 g protein) 6 days a week b

No food supplements to overweight and obese women (BMI >25 kg/m?)
Anemia

- Severe anemia (hemoglobin <7 g/dL): Refer to hospital for treatment
- Mild to moderate anemia (hemoglobin 7 to 10.99 g/dL): treatment with IFA
(100 mg iron, 500 pg folic acid) twice daily

Gestational weight gain

Weight monitoring every month; identification of inadequate weight gain (IWG)
according to Institute of Medicine’s guidelines
Management of inadequate weight gain (IWG):

- Nutritional Counseliing
- Hot meal (500 Kcal, 20 g protein) 6 days a week tiil delivery
- Screening and treatment of infections (UTI, RTI, TB)

Routine
antenatal care

© 2024 American Medical Association. All rights reserved.




Intervention Group

Control Group

WaSH

Provision of water filters, hand washing stations, water storage bottles, scap and
disinfectants and counselling

PSYCHOSOCIAL SUPPORT ¢
Screen for depressive symptoms using PHQ-9 questionnaire

Counselling by study psychologist if PHQ score >10. Refer to psychiatrist if PHQ-8
score >15 and/or suicidal ideation.

Promoction of positive thinking and problem-solving skills

Screen for substance abuse and exposure to second-hand smoke and alcohol use in
hushbands and counsel

& Composition given at the end
b Observed intake

Elsctronic monitoring system for tracking women with problems to support them for achieving

intervention compliance across all domains.

¢ National Programs for women of reproductive age, pregnant women and undertwos (eTable 1)
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EARLY CHILDHOOD

0-6 months: Mothers

Intervention group

Control Group ¢

HEALTH

Facilitate hospital visit at 6 weeks postpartum and encourage compliance to
supplements.

NUTRITION
Locally-prepared snacks daily and milk® 6 days a week (600 keal, 20 g protein).

IFA (100 mg iren, 500 pg folic acid), Calcium (1000 mg) and vitamin D (400 [U)
supplementation daily

Multiple micronutrients daily @

WaSH

Continuation of all the WaSH interventions provided during pregnancy (water filters,
water storage bottles, hand washing station, soap and disinfectants) and counseliing
on handwashing and hygiene practices (bathing the infant regularly, keeping the
infant’s surroundings clean, safe disposal of infant’s feces, and handwashing before
handling the baby).

PSYCHOSOCIAL CARE ©
Promotion of positive thinking and problem-solving skills
Screening mothers for depressive symptoms and management as required

Counselling by study psychologist if PHQ score 210. Referral to psychiatrist if PHQ-9
score >15 and/or suicidal ideation.

Routine postnatal
and early
childhoed care

aComposition given at the end
bObserved intake

Electronic monitoring system for tracking women with problems to support them for achieving

intervention compliance across all domains.

“National Programs for women of reproductive age, pregnant women and undertwos (eTable 1)
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0-6 months: Infants

Intervention group

Control Group

NUTRITION

Initiation of breastfeeding (BF) within the first hour of birth.

Early lactation counselling for all mothers to prevent BF problems, resolution anytime

during the first & months.

Counsel on exclusive BF till 8 months of age emphasizing exclusivity of BF from 3 up

to 6 months of age.

Growth monitoring and management of WG
Weight measurement on day 14 and thereafter monthly to identify IWG (<15
centile as per WHO Growth Velocity Standards, i.e. weight gain <20 g/day between
ages day 14 to month 2; <15 g/d for months 3 and 4; <10 g/d for months 5 to 8) for
all term infants. Management through: lactation counselling, screening and
treatment of infections, facility based management of IWG by senior paediatrician
at Safdarjung Hospital after 15 days of continued efforts of lactation support and no
medical cause is identified

Additional support for LBW babies and preterm babies (even if not LBW). BF support
by lactation counselling through home visits in the first three months (biweekly in first
maonth, weekly in second and third month, monthly from fourth to sixth month).

Offer expressed breastmilk feeding for preterm babies only after a breastfeed.

Extended support for preterms {through assessment of feeding, growth and
investigations within 4-6 weeks after birth) after discharge and ensuring that the advice
given at the hospital is followed at home.

Support kangaroo mother care at home
Vitamin D 400 U daily for all infants up to 6 months
Iron supplementation up to 6 months: VLBW from 2 weeks, LBW from 6 weeks

Routine postnatal
and early
childhood care

HEALTH

Educating mother and other family members to identify danger signs and in early care
seeking for iliness.

Facilitating referral to health facility for infants with any danger signs or illness requiring
facility-based management.

Counselling on timely immunisation

PSYCHOSOCIAL CARE °

Counselling, demonstration and practice sessions for mothers at each home visit on
early child play and responsive care. ©

identification of delayed development and timely referral for further management

Electronic monitoring system for tracking infants with problems fo support them for achieving

intervention compliance across all domains.

9 National Programs for women of reproductive age, pregnant women and undertwos (eTable 1)
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6-24 months: Children

Intervention group

Control®

NUTRITION

Effective counselling on initiation of complementary feeding by preparing the mother
and family 1-2 weeks prior to 6 months of infant’s age

Initiation of compiementary feeding at 6 months of age and teaching the mother by
demonstrations on how to prepare foods at home which can be fed easily to the child 6
menths onwards.

Provision of daily food supplement with 125 kcal, 2.5 g protein up te 12 months and
250 keal energy and 5 g protein from 12 to 24 months that includes 80 to 100% RDA
of micronutrients

Counselling for intake of home-based food

Counselling and demonstration of responsive feeding to mother and family members
IFA (10 mg iron and 100 mcg folic acid) supplementation daily up to 24 months
Lactation counselling for supporting continued BF till 24 months of age

Growth monitoring (weight and length monthly); management of IWG {(<25" centile as
per WHO Growth Velecity Standards) by providing additional food supplements in form
of snacks (125 kcal and 2.5 g protein up to 12 months, and 250 keal energy and 5 g
protein from 12 to 24 months) till child has adequate weight gain for 2 consecutive
months; nutritional counselling; screening and treatment of infections

Home based management of moderate acute malnutrition through counselling, on
preparation of augmented home-based foods.

Facilitating facility-based management of severe acute malnutrition.

HEALTH

Educating mother and other family members to identify danger signs, and in early care
seeking.

Facilitating medical management.
Ceunselling on feeding the child during and after iliness.
Counselling on timely immunization

Provision of Albendazole (200 mg) for deworming starting 12 months of age and then
6 monthly

Routine early
childhood care

WaSH

Continuation of all the WaSH interventions provided during pregnancy (water filters,

water storage bottles, hand washing stations, soap, disinfectants) and counselling on
hygiene practices (safe preparation of food, storage and feeding of the child utilizing

clean utensils and clean water for cooking and drinking).

Clean play area for children; provide play mat.

Safe disposal of child's faeces; provide potty.

PSYCHOSOCIAL SUPPORT ¢
CHILDREN
Counselling on early child development.

Demonstration and practice session for mother at each home visit on early child play
and responsive care. ©

Identification of delayed development three-monthly or as response to parental
concerns and timely referral to developmental psychologist.

MOTHERS
Promotion of positive thinking and problem-solving skills.

Screening mothers for depressive symptoms. Counselling by study psychologist if
PHQ score =10. Referral to psychiatrist if PHQ-9 score >15 and/or suicidal ideation,

© 2024 American Medical Association. All rights reserved.




Electronic monitoring system for tracking children and mothers with problems to support them for
achieving intervention compliance across ail domains.

‘National Programs for women of reproductive age, pregnant women and undertwos (eTable 1)
“Training information for the psychosocial care interventions: We adapted the WHO Thinking Healthy
Module for delivering psychosocial care interventions to the mother. The “Care for Child

Development, Participants Manual” developed by World Health Organization and UNICEF was
adapted for early child development related interventions. The adaptations were done under the
guidance of Child development experts (Dr. Tarun Dua, WHO Geneva and Dr. Mark Tomiinson,
Stellenbosch University, South Africa). Both the documents were pilot tested before using it in the
study. To ensure the successful implementation of these interventions, a senior psychologist played a
pivotal role in training our study team members. Initially, during the early phase of the study, these
training sessions were conducted weekly. However, as the study progressed and stabilized, they
transitioned to a bi-weekly schedule (once every two weeks). The primary objective of these training
sessions was to impart a comprehensive understanding of the significance of these interventions and
to equip our team with the skills and strategies necessary for effective engagement with families and
caregivers. To further guarantee the quality of our interventions, regular supervision visits were
conducted by both the study coordinator and the senior psychologist. During these visits, the delivery
of interventions in the field was observed, and detailed observations were recorded. Subsequently,
these observations were discussed individually with the specific team members after each home visit
and collectively during the fortnightly training and review sessions. This feedback loop proved
invaluable in refining the delivery of psychosocial care and early child development interventions.
Additionally, competency checklists were meticulously maintained by the senior psychologist for each
study team member involved in the delivery of psychosocial care and ECD interventions. The
checklist comprised of important attributes relevant for the effective engagement with the family and
delivery of the interventions. For instance- Is the team member effectively establishing a friendly and
relaxed rapport with the caregiver? Does she regularly confirm the caregiver's comprehension of the
information conveyed? Is she maintaining an appropriate and balanced pace during the intervention,
avoiding both excessive haste and overly slow delivery? Is her approach with the caregiver more
interactive and engaging, or does she primarily deliver the intervention in a didactic manner? Is she
actively demonstrating the activities that the mother is expected to perform?

In cases where significant deficiencies or gaps in competency were identified, team members
underwent re-training sessions to ensure that they were fully equipped to provide the necessary support
to families and caregivers. For each psychosocial and ECD-related visit, specific checklists were
prepared to outline the key intervention points that the study team members were expected to address
during that visit. This systematic approach was designed to prevent the omission of important messages
and to maintain consistency in the delivery of interventions. Overall, rigorous training, meticulous
supervision, and evaluation mechanisms were integral to the delivery of psychosocial care interventions
with quality and rigor.

¢Details about the early child play and stimulation interventions: The strategies employed for early
child development were adapted from the Care for Child Development Manual, which was developed
collaboratively by UNICEF and WHO. Mothers and other caregivers in the family were introduced to
the concept of age-appropriate child play, responsive care and feeding, communication and
stimulation right from the birth of their chiid. They were encouraged to engage with the child using
home-based, easily available materials such as rattles or putting chickpeasflentils in plastic bottles for
making sounds. Particular attention was dedicated to making the most of breastfeeding time,
encouraging mothers to forge a strong bond with their child by engaging in activities such as singing,
gentle touching and caressing, as well as making eye contact with their child while sharing warm
smiles. Emphasis was placed on informing the caregivers about identifying infant hunger cues. During
each home visit, skilled study workers provided demonstrations to caregivers on effective ways to
interact with the child and assisted them in practicing these techniques. These visits lasted for
approximately an hour. The team member, during these home visits, also focused on assessing
whether the mother was actively engaging with the child. Any identified barriers were discussed, and
possible solutions were offered to ensure the mother had the time and resources to interact with the
child. Age-appropriate activities were introduced and demonstrated to the mother during these visits.
The visit schedule was designed with more frequent visits in the first few months after birth, gradually
reducing to once a month and becoming less frequent as the child grew older. The visit intervals were
as follows: visits at birth, 7 days, 14 days, 21 days, 28 days, and 42 days; foliowed by monthly visits
from 2 to 12 months of age, and then at 15, 18, and 21 months of age. If family members or mothers
requested assistance related to child development at any point in between, the team would make

© 2024 American Medical Association. All rights reserved.




additional visits to address specific issues. At specific ages i.e., 6, 9, 12, and 18 months of age, the
team assessed key developmental milestones. Infants and young chiidren who were unable to
achieve age-appropriate milestones were referred to trained psychologists and/or pediatricians for
further evaluation and suppert. The team also inquired if the parent(s) had any concerns related to the
development of their chiid and if reported, the child was referred to a child psychologist who was a
part of the study team. Furthermore, the counselling efforts alsc aimed to emphasize the importance
of creating a safe and nurturing home environment for the child. This included guidance on refraining
from shouting, resorting to spanking, engaging in parental conflicts, and avoiding the child's exposure
tc screen time.
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Composition of multiple micronutrient tablet

Micronutrient per tablet Micronutrient per tablet
Vitamin A (mcg) 750 Zinc {mg) 15
Vitamin D (mcg) 5 lodine {mcg) 150
Vitamin K (mcg) 10 Selenium (mcg) 25
Vitamin C (mg) 50 Magnesium (mg) 100
Vitamin E (mg a-TE) 10 Copper (mg) 2
Thiamine (mg) 2 Manganese (mg) 25
Riboflavin (mg) 3 Phosphorus (mg) 125
Niacin (mg) 26 Potassium (mg) 40
Pyridoxine (mg) 1.5 Phosphorus {mg) 125
Pantothenate (mg) 5 Chieride (mg) 36.3
Folate (mcg) 300 Chromium (mcg) 25
Vitamin B12 (mcg) 1 Molybdenum {mcg) 25
Biotin {mcg) 30 Nickel (mcg) S
Iron {mg) 9 Silicon (mcg) 10
Calcium (mg) 162 Vanadium (meg) 10
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eTable 3. Characteristics of participants whose children had neurodevelopmental evaluations, compared to those were not evaiuated

Characteristics at enrolment Assessed Not assessed
(n=1712) (n=1046)
Mean (SD) age of participants — yr 245 (3.1) 24.2 (3.0}
Mean (SD) Height of participants — cm 152.4 (5.7) 1521 (5.7)
Height <150 ¢m — n (%) 572 (33.4) 369 (35.3)
BMI category (kg/m?) —n (%)
225 403 (23.5) 244 (23.3)
18.5 to 24.99 1046 (61.1) 644 (61.8)
<18.5 283 (15.4) 158 (15.1)
Joint or extended family 3 - n (%) 1188 (69.4) 673 (64.3)
Participant’'s schooling 212 yr — n (%} 830 (48.5) 480 (46.9)
Father schooling 212 yr — n (%) 855 (50.0) 515 (49.2)
Homemaker — n (%) 1628 (95.2) 997 (95.3)
Family below poverty line (BPL) — n (%) 56 (3.3) 45 (4.3)
Family member covered by health insurance scheme— n (%) ° 170 (9.9) 138 (13.2)
Place of birth — n (%)
Institutional birth 1622 (94.7) 8986 (94.3)

? Joint or extended family: Adult relatives other than the enrolled woman’s husband and children living together in a household; ° statistically significant

difference at P<0.05
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eTable 4. Interaction between the groups that received preconception or pregnancy intervention compared to those who did not receive these
interventions, for neurodevelopment outcomes at 24 months of age

No preconception intervention

Preconception intervention

OUTCOME Mean (SD) | MD (95% CI) Mean (SD) | MD (85% CI) Measure of interaction (95% CI)
BSID-lll assessment

Cognitive composite score

No pregnancy intervention 92.4 (9.5) 0.00 93.7 (8.1) 1.08 (-0.15, 2.31); p=0.086 -0.10 (-1.70, 1.50); p=0.901
Pregnancy intervention 93.9 (7.5) 1.50 (0.22, 2.78); p=0.022 95.0 (7.9) 2.60 (1.35, 3.85); p<0.001 ' 190 PR
Language composite score

No pregnancy intervention 90.3 (11.7) 0.00 91.3 (10.1) 0.86 (-0.65, 2.38); p=0.264 L
Pregnancy intervention 92.2(9.7) | 1.93 (0.40, 3.47), p=0.013 | 93.5(9.8) | 3.46 (1.97. 4.94) p<0.001 0.40 (-1.59, 2.39); p=0.695
Motor composite score

Nc pregnancy intervention 95.2 (8.8) 0.00 95.9 (7.2) 0.55 (-0.59, 1.68); p=0.345 0.45 (-0.98, 1.88); p=0.539
Pregnancy intervention 96.4 (6.4) 1.09 (-0.05, 2.24); p=0.061 97.4(7.1) 2.31 (1.17, 3.44); p<0.001 ' 99, 1.96), p=5.
Socio-emotional composite score

No pregnancy intervention 111.5(17.9) 0.00 113.3(17.0) 1.69 (-0.72, 4.10); p=0.169 -0.47 (-3.65, 2.70); p=0.770
Pregnancy intervention 116.9 (16.1) | 4.29 (1.80, 6.77); p=0.001 | 117.0(15.4) 5.65(3.18, 7.92); p<0.001

ASQ-3 assessment

Communication

No pregnancy intervention 5(13.8) 0.00 48.8 (13.3) 1.20 (-0.70, 3.10); p=0.215 -0.28 (-2.67, 2.10); p=0.815
Pregnancy intervention 51.1(11.5) | 3.71(1.81, 5.62); p<0.001 52.0 (10.3) 4.66 (2.88, 6.43); p<0.001

Gross motor

No pregnancy intervention 50.8 (8.9) 0.00 51.3(9.0) 0.44 (-0.90, 1.78); p=0.521 -0.37 (-2.08, 1.35); p=0.676
Pregnancy intervention 52.6 (8.4} 1.89 (0.52, 3.27); p=0.007 52.8 (8.0) 2.06 (0.75, 3.37), p=0.002

Fine motor

No pregnancy intervention 44.6 (10.3) 0.00 44.6 (10.4) -0.17 (-1.61, 1.27); p=0.821 1.23 (-0.64, 3.10); p=0.197
Pregnancy intervention 46.8(9.2) [1.14(-0.30, 2.57); p=0.120 | 47.0(9.1) 2.44 (1.08, 3.82); p=0.001

Problem solving

No pregnancy intervention 49.2 (11.5) 0.00 49.4 (11.5) 0.03 (-1.59, 1.64); p=0.976 1.32 (-0.84, 3.49): p=0.231
Pregnancy intervention 50.6 (11.8) | 1.41(-0.29, 3.11); p=0.104 | 52.0(10.2) 2.56 (0.99, 4.13), p=0.001

Personal social

No pregnancy intervention 456.3 (11.7) 0.00 47.2 (10.5) 0.86 (-0.71, 2.43); p=0.283 -0.44 (-2.84, 1.65); p=0.678
Pregnancy intervention 48.8 (10.6) | 2.67(1.00, 4.33); p=0.002 | 49.2 (10.4) 2.86 (1.28, 4.44); p<0.001

MD: Mean difference; BSID-Ill- Bayley Scales of Infant and Toddler Development, 3 Edition; ASQ-3; Ages and Stages Questionnaire, 3" edition; models
adjusted for clustering for twin birth, maternal height, maternal body mass index (BMI) at the time of pregnancy detection, paternal years of schooling, family
income, below poverty line (BPL) status and place of delivery

© 2024 American Medical Association. All rights reserved.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25

