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Supplemental Methods
iLiNS Project Trial Designs

In the iLiNS-ZINC trial in Burkina Faso, the intervention group received 20 g LNSs/d
containing different amounts of zinc and weekly diarrhea and malaria surveillance and treatment,
while the control group received no contact between enrollment (9 months) and 18 months. In
the iLiNS-DOSE trial, the intervention group received different daily doses of LNSs (10-40
g/day) and weekly diarrhea and malaria surveillance and referral, while the control group only
received weekly diarrhea and malaria surveillance and referral from 6 to 18 months. In the two
iLINS-DYAD trials, the intervention group received maternal LNSs (20 g/d) during pregnancy
and until 6 months postpartum and child LNS (20 g/d) from age 6 to 18 months. The first control
group received a daily maternal multiple micronutrient (MMN) tablet until 6 months postpartum
and the second control group received a daily iron and folic acid (IFA) tablet until delivery and a
placebo tablet from delivery to 6 months postpartum. Children in the two control groups did not
receive LNSs. All groups received bi-weekly morbidity surveillance and referral during
pregnancy and weekly morbidity surveillance and referral for the infant after birth.

Ethical approval for the iLiNS-ZINC study procedures was obtained from the
Institutional Review Board of the University of California Davis and the Comité d’Ethique
Institutionnel du Centre Muraz, Bobo Dioulasso. The study was registered with the U.S. National
Institute of Health as a clinical trial (www.ClinicalTrials.gov; NCT00944281). Ethical approval
for the iLiNS-DOSE and iLiNS-DYAD-M study procedures was obtained from the University of

Malawi, College of Medicine Research and Ethics Committee and the Ethics Committee at



Tampere University Hospital District, Finland. These studies were also registered with the U.S.
National Institute of Health as a clinical trial (www.ClinicalTrials.gov; NCT00945698 and
NCTO01239693). Ethical approval for the iLiNS-DYAD-G study procedures was obtained from
the Ethics Committees at the University of California, Davis, the Ghana Health Service, and the
University of Ghana Noguchi Memorial Institute for Medical Research (www.ClinicalTrials.gov;
NCT00970866). All participants provided written informed consent, by signature or thumb-print.
Participants

Baseline characteristics of the sample assessed for 18-month length compared to those
who enrolled but were not assessed have been published previously.!” In cohorts A, C and D,
several differences were significant, but the absolute differences were small. In Cohort A,
participants lost to follow-up were older (27.8 compared with 26.6 y) and had lower mean
gestational age (15.5 compared with 16.2 wk) at enrollment. In Cohort C, child baseline WAZ
and WLZ for those measured were -0.74 and 0.29 compared with -0.96 and 0.06, respectively,
for those not assessed for 18-month length. In cohort D, mothers of children who completed the
study were slightly older than those of non-completers (27.0 vs. 26.2 y). These differences are
likely of little practical significance and it is likely that the sample included in these analyses is
representative of the full sample in each cohort. In Cohort B, a large proportion of the mothers of
children who did not participate in developmental assessment (70%) had enrolled at the public
hospital in Mangochi, which was a more transient area compared to the other two sites at
Malindi and Lungwena. Compared to those who were lost to follow-up, enrolled mothers whose
children did not participate were significantly younger and had higher body mass index (BMI)

and lower Hb at baseline, and a greater proportion were primiparous.



Supplemental Table 1. Description of Variables

Environmental Factors

Cohort A: Cohort B: Cohort C: Cohort D:
DYAD-Ghana DYAD-Malawi DOSE-Malawi ZINC-Burkina Faso

Poverty
Asset Index

Household Food Insecurity Access Scale

Distance to Nearest Market

Access to Education
Maternal Education

Paternal Education

Water, Sanitation, and Hygiene

Unimproved water source

For each trial, we used principal components analysis to construct an asset index based on
ownership of a set of assets and household characteristics.®
The household food insecurity access (HFIA) scale was based on a set of questions that captures
perceptions and reported experiences of three domains of food insecurity: (1) anxiety about the
household food supply; (2) insufficient quality; and (3) insufficient food intake and its physical
consequences.’ In each trial, we calculated the z-score by month of collection, in order to adjust
for seasonal changes in food security.
Same as cohorts C and - Coordinates of household and market locations
D were collected by handheld Global Positioning
Systems (GPS). The shortest route along the
road network (in meters) from each household
to the nearest market was calculated using
ArcMap (Environmental Systems Research
Institute, Inc., Redlands, CA).

Years of completed formal education Completed any formal
education
Years of completed formal education Completed any formal
education
Unimproved water: Unimproved water: unprotected well, lake, Unimproved water:
unprotected well, river uncovered well,
surface water (river, surface water (river,
pond, lake, etc.) etc.)
Improved water: indoor
or outdoor plumbing or Improved water: piped water, borehole, Improved water:
pipe, water vendor, protected well piped water inside or
borehole, protected outside the household

well



Unimproved toilet facility

Maternal Factors

Maternal Age
Maternal Nutritional Status
Maternal Height
Maternal Body Mass Index (BMI; kg/m?)

Maternal Baseline® Hb (g/dL)

Maternal Baseline® ZPP (umol/mol heme)

Maternal Baseline® sTfR (mg/L)

Unimproved toilet:
pan/bucket, no toilet
facility (bush, beach,

etc.)
Improved toilet: public
or private flush toilet
(water closet), private
pit latrine

Pre-pregnancy BMI was estimated based on

Unimproved toilet: regular pit latrine, no toilet
facility

Improved toilet: water closet, improved pit
latrine

Age in years at baseline

Height in cm at baseline

BMI and gestational age at enrollment

Determined from

venous blood samples

using Hemocue
(Hemocue AG,
Wetzikon,
Switzerland)

Determined using -
on-site cuvette

readers (HemoCue
AB; Angelholm).

Determined from venous blood samples using -
Hematofluorometer (Aviv Biomedical Co. NJ,
USA), after red blood cells were washed three

times with normal saline.

Determined from -
venous blood
samples by
immunoturbidimetry
on the Cobas Integra
400 system
autoanalyzer (F.
Hoffmann-La Roche
Ltd, Basel,
Switzerland).

compound, covered
well, pump
Unimproved toilet:
unimproved latrine,
no toilet facility
(nature)
Improved toilet: water
closet with running
water, improved
latrine

Calculated as kg/m? at enrollment



Maternal lliness and Inflammation
Maternal HIV Positive

Maternal Malaria at Baseline®: Positive RDT

Maternal Baseline® AGP (g/L)
Maternal AGP 36 wk gestation

Maternal Elevated AGP
Maternal Stress
Maternal Baseline® Basal Cortisol (nmol/L)

Maternal Basal Cortisol (nmol/L) at 28 wk
gestation

Maternal Basal Cortisol (nmol/L) at 36 wk
gestation

Determined using
Malaria Rapid
Diagnostic Test
(Clearview Malaria
Combo, Vision
Biotech, South Africa)

Determined using a
Cobas Integra 400 plus
Automatic Analyzer
(Roche Diagnostic
Corp., Indianapolis, IN,
USA).

Determined using a
whole-blood
antibody rapid test
(Alere Determine
HIV-1/2; Alere
Medical Co, Ltd.). If
the result was
positive, the test was
repeated by using
another whole-blood
antibody rapid test
(Uni-Gold HIV; Trinity
Biotech plc).
Determined using
Malaria Rapid
Diagnostic Test
(Clearview Malaria
Combo; British
Biocell International
Ltd.)
Determined using a
Cobas Integra 400
system autoanalyzer
(F. Hoffmann-La
Roche Ltd, Basel,
Switzerland)

>=1 g/L at both time points

Saliva was collected after fasting for 30 minutes
using an inert polymer swab (Salimetrics Oral

Swab). Samples were measured in duplicate using a
high sensitivity ELISA test kit (Salimetrics, Carlsbad,
CA). We calculated the residual of basal cortisol
(nmol/L, log-transformed) predicted by time of day
the saliva sample was taken, time since waking, and



Mean Maternal Basal Cortisol across time
points

Maternal Baseline Perceived Stress Scale
(PSS) score

Maternal PSS score at 28 wk gestation

Maternal PSS score at 36 wk gestation

Mean Maternal PSS score across time
points

Maternal Depression 6 mo pp

Maternal Depression Score

Maternal Cognition 6 mo pp

Maternal Cognitive Z-Score

Maternal Functional Health Literacy Score

time since last meal, in order to adjust for these

factors.

Calculated as the mean of all available time points
for each participant.

Assessed using the
Edinburgh Post-natal
Depression Scale (EPDS)°

Assessed using the
Perceived Stress
Scale®?®

Calculated as the
mean of all available
time points for each

participant

Assessed using the
Self-Reporting
Questionnaire

(SRQ)ll 12

Calculated as the
mean z-score across
five cognitive tests z-

scores: digit span

forward and
backward, verbal
fluency for food and
people’s names, and
mental rotation test.
This test measures
the mother’s
understanding of
health messages
written in words and
pictures, such as
medication
instructions, health
cards, and growth
charts. The score is



Child Factors

Firstborn

Gestational age at birth

Length for gestational age z-score at birth

Weight for gestational age z-score at birth

Child Hb/Iron Status
Child 6 or 9-mo Hb (g/dL)

Change in Hb 6 or 9 to 18 mo

Child 6 or 9-mo ZPP (umol/mol heme)

Change in ZPP 6 or 9 to 18 mo
Child lliness and Inflammation
Child 6-mo AGP (g/L)

the number of
questions answered
correctly out of a
maximum 36 points.

Children of primiparous mothers were considered -
firstborn.

Gestational age at enrolment was mainly -
determined by ultrasound.
Length for gestational age z-score at birth was
calculated based on the INTERGROWTH-21% norms
13
Weight for gestational age z-score at birth was

calculated based on the INTERGROWTH-21% norms
13

Hb at 6 months was determined using on-site cuvette readers (HemoCue AB;
Angelholm).

Calculated by subtracting Hb at 6 months from Hb -
at 18 months

ZPP at 6 months determined using a hematofluorometer (206D, AVIV
Biomedical Inc., Lakewood, NJ, USA).

Calculated by subtracting ZPP at 6 months from ZPP at 18 months

Children were
considered firstborn if
there were no older
siblings in the
household roster.

Hb at 9 months was
determined using on-
site cuvette readers
(HemoCue AB;
Angelholm).
Calculated by
subtracting Hb at 9
months from Hb at 18
months
ZPP at 9 months was
determined using a
hematofluorometer
(206D, AVIV
Biomedical Inc.,
Lakewood, NJ, USA).



Child 18-mo AGP (g/L)

Child Elevated AGP

Highest Quartile Diarrhea Prevalence
(>=3.5% of days)

Diarrhea Incidence (episodes per year)

Highest Quartile Fever Prevalence (>=2.5%
of days)

Determined using a
Cobas Integra 400
system autoanalyzer
(F. Hoffmann-La
Roche Ltd, Basel,
Switzerland)

- >=1 g/L at both time
points
Diarrhea was defined as caregiver report of three or
more loose or liquid stools per 24 hours. Diarrhea
prevalence was calculated as the proportion of days
on which the child experienced diarrhea among all
days of observation for that child, excluding
children with < half (273) days of the 18-month
observation period.

Fever was defined as any
reported fever by the
caregiver in the absence of
respiratory symptoms
(cough, rapid breathing,
difficult breathing or nasal
discharge) or diarrhea.
Fever prevalence was
calculated as the
proportion of days on
which a child experienced
fever among all days of
observations for that child.

Fever was defined as any elevated measured
auricular temperature (>37.5°C). Fever
prevalence was calculated as the proportion of
days on which the child experienced fever
among all days of observation for that child,
excluding children with < 90 days of
observation.

Defined and
calculated in the same
way as the other
cohorts, excluding
children with <90
days of the 12-month days of the 9-month
observation period. observation period.
An episode of diarrhea was defined as the
period starting the day the child first had
diarrhea following a diarrhea-free period of 2
days, and ending on the last day the child had
diarrhea that was followed by >2 days without
diarrhea.

Fever was defined as
any reported fever by
the caregiver or any
elevated measured
auricular temperature
(>37.5°C). Fever
prevalence was
calculated as the
proportion of days on
which the child
experienced fever
among all days of
observation for that
child, excluding
children with < 30
days of observation.

Defined and
calculated in the same
way as the other
cohorts, excluding
children with < 30



Malaria or Undefined Fever Incidence
(episodes per year)

Fever episodes in the
absence of diarrhea
and respiratory
symptoms, with or
without other
symptoms, were
categorized as
‘undefined fever’.
Although we did not
routinely test for
malaria during home
visits, cases of
‘undefined fever’
could be classified as
suspected malaria
cases according to the
Integrated
Management of
Childhood
Ilinesses (IMCI)
classification for high
malaria risk areas.

Any reported or
confirmed fever
during the 24 h
preceding the
morbidity visit,
associated with a
positive RDT was
defined as malaria. A
child was considered
at risk for malaria if
the child did not
receive any
antimalarial treatment
within the previous 21
days. Malaria
incidence was defined
as the number of new
episodes of malaria
per 100 child-days at
risk. This was
converted to episodes
per 365 child days for
Table 1, for
comparability with
Malawi, but episodes
per 100 days was used
in the analysis.

ARl Incidence (episodes per year) If diarrhea was absent but the caregiver reported any respiratory symptoms Acute respiratory
(cough, nasal obstruction, wheezing, severe difficulty breathing, rapid illness (ARI) was
breathing, or nasal discharge), a diagnosis of ARl was made. defined as any

episode in which the
caregiver reported
cough with respiratory
difficulties (wheezing/
stridor or chest
in-drawing) or with a
purulent nasal
discharge.



Child Appetite
Child % of days reported poor appetite

Child Stress
Child 6-mo Basal Cortisol (nmol/L)
Child 12-mo Basal Cortisol (nmol/L)
Child 18-mo Basal Cortisol (nmol/L)

Mean Child Basal Cortisol across time
points

Child 18-mo Physical Activity

Accelerometer Mean Vector Magnitude

Proportion of days on which a child was reported to -
have poor appetite among all days of observations
for that child.

- Saliva samples were -
- collected upon arrival
at the clinic. Samples
were analyzed using
ELISA kit (Salimetrics,
Carlsbad, CA).We
calculated the
residual of basal
cortisol (nmol/L, log-
transformed)
predicted by time of
day the saliva sample
was taken, time since
waking, and time
since last meal, in
order to adjust for
these factors.
- Calculated as the -
mean of all available
time points for each
participant.

- Physical activity was measured over 1 week
with hip-worn ActiGraph GT3X+ accelerometer
(Pensacola, FL, USA). It recorded accelerations
in three different axes: vertical, antero-
posterior and medio-lateral. We combined the
data from these axes as vector magnitude
(VM) counts/15s, which we calculated by
taking a square root of the sum of squared
activity counts of each axis. We averaged the
daily means of VM counts after excluding night

Same as Cohorts A
and B

10



Mean % of time spent in moderate to
vigorous physical activity

Caregiving Factors

Infant Feeding

Exclusive Breastfeeding First 6 mo

9-mo 24-hr feeding frequency

12-mo 24-hr feeding frequency
15-mo 24-hr feeding frequency
18-mo 24-hr feeding frequency

Mean feeding frequency across time points

9-mo 24-hr dietary diversity

18-mo 24-hr dietary diversity

Mean 24-hr dietary diversity

9-mo 7-day dietary diversity score
12-mo 7-day dietary diversity score
15-mo 7-day dietary diversity score

time and strings of 220 min of zeroes. We only
included participants with minimum of 4 days
of 26 hours of data.'
- We calculated the mean daily proportion of
time spend in moderate-to-vigorous activity by
vertical axis according to the cut-point >=419
counts/15s.%

Caregiver reported feeding the child no foods or -
liquids other than breastmilk in monthly 24-hr
dietary recalls from age 1 to 5 months.
- Caregiver recalls of -
the number of times

child was fed solid or
i semi-solid food i
yesterday.'®
- Calculated as the -
mean of all available
time points for each

participant.

Sum of whether 10 nutrient-rich food groups were fed to child at least 3 days
in past week

Same as Cohort B

Same as Cohort B

Calculated as the
mean of all available
time points for each

participant.
Calculated as the sum
of 7 food groups
consumed yesterday,
with food groups
defined as in WHO
(2010). World Health
Organization, 2010
#6797}

Calculated as the
mean of all available
time points for each

participant.
Sum of whether 10
nutrient-rich food
groups plus 1 category



18-mo 7-day dietary diversity score

Mean 7-day dietary diversity score
Nurturing and Stimulation
18-mo FCI Variety of Play Materials

18-mo FCI Activities with Caregivers

for starchy foods were
fed to child at least 3
days in past week.
Calculated as the mean of all available time points for each participant.

Using the Family Care Indicators (FCI) interview,” *® the mother reported whether seven types of play
materials were available to the child in the home (e.g. toys for pretending, toys for stacking or
building).

For each of six activities, mothers reported whether the child’s mother, father, and any other adult had
engaged in that activity with the child in the past three days (e.g. told stories, sang songs). We
calculated the total score as the sum of these 18 item scores (6 activities for each of the three
categories of potential caregivers).

12



Supplemental Table 2. Summary Statistics for All Variables Examined in Each Cohort

Intergenerational Factors

Maternal Height (cm): mean (SD)
Environmental Factors

Poverty
Household Asset Index: median (SD)
Household Food Insecurity Access Scale: median
(SD)
Distance to Nearest Market (m): median (SD)
Access to Education
Paternal Education (y): mean (SD)
Father no education: n (%)
Maternal Education (y): mean (SD)
Mother no education: n (%)
Water and Sanitation
Unimproved water source: n (%)
Unimproved toilet facility: n (%)
Maternal Factors

Maternal Age (y): mean (SD)
Maternal Nutritional Status
Maternal Body Mass Index (kg/m2): mean (SD)

Maternal Baseline? Hb (g/dL): mean (SD)
Maternal Baseline? ZPP (umol/mol heme):
median (SD)

Maternal Baseline? TfR (mg/L): median (SD)

Cohort A: Cohort B: Cohort C: Cohort D:
DYAD-Ghana DYAD-Malawi DOSE-Malawi ZINC-Burkina Faso
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
or Median or Median or Median or Median
(SD) or n (SD) or n (SD) orn (SD) orn

n (%) n (%) n (%) n (%)
1023 159 (6) 681 156 (6) 1502 156 (6) 2617 162 (6)
1037 0.02 (1) 675  -0.33(1) 1277  -0.4(1) 2608 -0.13 (1)
1035 0 (4) 675 4 (4) 1245 5 (6) 2603 1(4)
1033 1235 (1851) - - 1504 2361 (2763) 2559 828 (1801)
879 9(3) 659 5 (4) 1438 6 (4) - -

- - - - - - 2607 777 (30 %)
1039 8 (4) 680 4 (3) 1470 5 (4) - -

- - - - - - 2608 1555 (60 %)
1037 65 (6 %) 683 61 (9 %) 1295 104 (8 %) 2607 1914 (73 %)
1037 29 (3 %) 683 617 (90 %) 1294 1266 (98 %) 2607 2548 (98 %)
1039 27 (5) 684 25 (6) 1463 26 (6) 2600 27 (7)
1022 24 (4) 672 21 (3) 1495 22 (3) 2617 21(2)
1039 11 (1) 683 11 (2) - - - -
1037 37 (31.2) 683 42 (40) - - - -

- - 671 4(3) - - - -

13



Maternal lliness and Inflammation

Maternal HIV Positive: n (%) - - 681 82 (12 %) - - - -
Maternal Malaria at Baseline?®: Positive RDT: n

(%) 1039 98 (9 %) 681 155 (23 %) - - - -
Maternal Baseline® AGP (g/L): median (SD) 1018 0.6 (0.2) 671 0.7 (0.2) - - - -
Maternal AGP 36 wk gestation: median (SD) 887 0.4 (0.2) 571 0.5(0.2) - - - -
Maternal Elevated AGP (>=1 g/L) at both time

points: n (%) 871 4 (0 %) 566  11(2%) - - - -

Maternal Stress
Maternal Baseline? Basal Cortisol (nmol/L):

median (SD) 718 4.3(2.7) 665 5(4) - - - -
Maternal Basal Cortisol (nmol/L) at 28 wk

gestation: median (SD) 684 5.8 (3.4) 486 5(4) - - - -
Maternal Basal Cortisol (nmol/L) at 36 wk

gestation: median (SD) 594 7.5(3) 562 8(3) - - - -
Mean Maternal Basal Cortisol across time points:

median (SD) - - 681 6 (3) - - - -
Maternal Baseline Perceived Stress Scale (PSS)

score: mean (SD) - - 639 14 (5) - - - -
Maternal PSS score® at 28 wk gestation: mean

(SD) - - 509 15 (6) - - B, _
Maternal PSS score® at 36 wk gestation: mean

(SD) - - 561 14 (6) - - - -
Mean Maternal PSS score® across time points:

mean (SD) - - 682 14 (4) - - - -

Maternal Depression 6 mo pp
Maternal Depression Score: mean (SD) 1003 5¢(5) 618 29(3) - - - -
Maternal Cognition 6 mo pp

Maternal Cognitive Z-Score®: mean (SD) - - 641 0(1) - - - -
Maternal Functional Health Literacy Scoref: mean

(SD) - - 644 16 (4) - - - -

Child Factors

Firstborn: n (%) 1039 344 (33 %) 682 146 (21 %) - - 2117 502 (19 %)
Gestational age at birth (weeks): mean (SD) 1039 39 (2) 684 39 (2) - - - -

14



Length for gestational age z-score at birth: mean

(SD) 979 -0.5(0.9) 604 -1.0(1.0) - - - -
Weight for gestational age z-score at birth: mean

(SD) 983 -0.5 (1.0) 612 -0.4 (1.0) - - - -

Child Hb/Iron Status

Child 6 or 9-mo Hb (g/dL): mean (SD) 876 118 (1) 648 108 (2) 1493 108 (2) 2619 9" (2)
Change in Hb 6 or 9 to 18 mo: mean (SD) 839 -0.18(1.1) 624 18(2) - - 2614 1M (2)
Child 6 or 9-mo ZPP (Aumol/mol heme): median

(SD) 845 58 (47) 573 78 (72) 1438 83 (85) 2612 171 (114)
Change in ZPP 6 to 18 mo: mean (SD) 798 -1 (50) 513 -16 (70) 1019 -8 (95) - -

Child lliness and Inflammation

Child 6-mo AGP (g/L): median (SD) - - 532 1.2 (0.4) - - - -
Child 18-mo AGP (g/L): median (SD) - - 608 1.3 (0.6) - - - -
Child Elevated AGP (>=1 g/L) at both 6 and 18

mo: n (%) - - 654 361 (55 %) - - - -
Highest Quartile Diarrhea Prevalence (>=3.5% of

days): n (%) 1016 260 (26 %) 508 143 (22 %) 1458  2.1'(4.5) 1954 2.21(3.2)
Diarrhea Incidence (episodes per year): median

(SD) - - - - 1457 1.2(2.2) 1954 3.0(3.7)
Highest Quartile Fever Prevalence (>=2.5% of

days): n (%) 1016 233 (23 %) 546 105 (16 %) 1458  6.6'(6.9) 1954 2.9'(2.8)
Malaria or Undefined Fever Incidence (episodes

per year): median (SD) - - - - 1457 1.2i(1.6) 1954 1.7%(2.4)
ARl Incidence (episodes per year): median (SD) 1016 2.8(2) 651 2.3(1.8) - - 1954 1342' (69 %)

Child Appetite
Prevalence of reported poor appetite (% of

days): median (SD) 1016 3.5(6.3) 651  2.0(3.5) - - 1954 2.6 (3.6)
Child Stress
Child 6-mo Basal Cortisol (nmol/L): median (SD) - - 618 4 (5) - - - -
Child 12-mo Basal Cortisol (nmol/L): median (SD) - - 603 4 (6) - - - -
Child 18-mo Basal Cortisol (nmol/L): median (SD) - - 648 3(5) - - - -
Mean Child Basal Cortisol across time points:
median (SD) - - 679 4 (3) - - - -

Child 18-mo Activity

15



Accelerometer Mean Vector Magnitude: mean

(SD) - - 578 302 (57) 1073 305 (65) - -
Mean % of time spent in moderate to vigorous
physical activity: mean (SD) - - 578 11 (4) 1073 12 (4) - -

Caregiving Factors

Infant Feeding

Exclusive Breastfeeding First 6 mo: n (%) 807 428 (53 %) 525 125 (24 %) - - - -
9-mo 24-hr feeding frequency: mean (SD) - - 543 2 (1) - - 2374 2 (1)
12-mo 24-hr feeding frequency: mean (SD) - - 575 2 (1) - - - -
15-mo 24-hr feeding frequency: mean (SD) - - 599 3(1) - - - -
18-mo 24-hr feeding frequency: mean (SD) - - 621 3(1) - - 2613 3(1)
Mean feeding frequency across time points:

mean (SD) - - 671 2 (1) - - 2619 3(1)
9-mo 24-hr dietary diversity: mean (SD) - - - - - - 2618 2™ (1)
18-mo 24-hr dietary diversity: mean (SD) - - - - - - 2614 3m(1)
Mean 24-hr dietary diversity: mean (SD) - - - - - - 2619 3m(1)
9-mo 7-day dietary diversity score: mean (SD) 978 3(2) 516 2 (1) 1162 3(2) 2558 2™ (1)
12-mo 7-day dietary diversity score: mean (SD) 1007 3(2) 536 3(1) 1100 3(2) - -
15-mo 7-day dietary diversity score: mean (SD) 984 3(2) 562 3(1) 1095 3(1) - -
18-mo 7-day dietary diversity score: mean (SD) 1026 4(2) 591 3(1) 1281 3(2) 2569 3m(1)
Mean 7-day dietary diversity score: mean (SD) 1039 3(1) 670 2 (1) 1504 2 (1) 2617 3m(1)

Nurturing and Stimulation

18-mo FCI Variety of Play Materials: mean (SD) 989 3(1) 668 3(1) 1350 4(1) 1118 3(1)
18-mo FCI Activities with Caregivers: mean (SD) 989 5(3) 668 3(3) 1350 3(2) 1118 8(3)

2Baseline measures were collected at < 20 wk gestation

bOut of Maximum 40 points

‘Score on the Edinburgh Post-Natal Depression Scale, out of maximum 30 points

dScore on the Self-Reporting Questionnaire, out of maximum 20 points

¢Mean z-score across five cognitive tests z-scores: digit span forward and backward, verbal fluency for food and people’s names, and mental rotation test.
fOut of Maximum 36 points

86 months

h9 months

imedian(SD)

16



IFever in the absence of diarrhea and respiratory symptoms, which can be classified as suspected malaria cases according to the Integrated Management of
Childhood llinesses (IMCI) classification for high malaria risk areas.

kMalaria incidence
IChild experienced ARI during the surveillance period: n (%)
MIncludes starchy staple foods, which were not included in the other three cohorts

Note: Where the distribution shows n(%), the binary variable was used for analysis. Where the distribution shows mean (SD), the continuous variable was used
for analysis. Where the distribution shows median (SD), the log-transformed continuous variable was used for analysis
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Supplemental Table 3. Variable Selection Results for Cohort A: DY AD-Ghana

Independent association with 18-month Adjusted for other variables in the same

LAZ category
p- p-
Estimate (SE) value  Decision Estimate (SE) value  Decision
Intergenerational Factors
Maternal Height (cm) 0.32 (0.03) <.0001 retain 0.32(0.03) <.0001 retain
Environmental Factors
Asset Index 0.10 (0.03) 0.00 retain 0.08 (0.04) 0.04 retain
Household Food Insecurity Access Scale -0.07 (0.03) 0.02 retain -0.05 (0.04) 0.14 drop
Distance to Nearest Market (m) -0.01 (0.03) 0.85 drop - - -
Paternal Education (y) 0.09 (0.03) 0.01 retain 0.05 (0.04) 0.13 drop
Maternal Education (y) 0.03 (0.03) 0.39 drop - - -
Unimproved water source -0.07 (0.13) 0.58 drop - - -
Unimproved toilet facility -0.13 (0.19) 0.48 drop - - -
Maternal Factors
Maternal Age (y) 0.03 (0.03) 0.33 drop - - -
Maternal Body Mass Index (kg/m2) 0.07 (0.03) 0.03 retain 0.05 (0.03) 0.10 drop
Maternal Malaria at Baseline: Positive
RDT -0.13 (0.11) 0.23 drop - - -
Maternal Baseline Hb Concentration 0.11 (0.03) 0.00 retain 0.1 (0.03) 0.00 retain
Maternal Baseline ZPP Concentration
(umol/mol heme) 0(0.03) 0.89 drop - - -
Maternal Baseline AGP -0.03 (0.03) 0.38 drop - - -
Maternal AGP 36 wk gestation -0.05 (0.03) 0.14 drop - - -
Maternal Elevated AGP (>=1) at both
Baseline and 36 wk gestation -0.6 (0.5) 0.23 drop - - -
Maternal Baseline Basal Cortisol -0.03 (0.04) 0.46 drop - - -
Maternal Basal Cortisol at 28 wk
gestation -0.06 (0.04) 0.16 drop - - -
Maternal Basal Cortisol at 36 wk
gestation -0.01 (0.04) 0.88 drop - - -
Mean Maternal Basal Cortisol across
the three time points -0.05 (0.04) 0.20 drop - - -
Maternal Depression Score 0.02 (0.03) 0.48 drop - - -
Child Factors
Gestational Age at Birth 0.13 (0.03) <.0001 retain 0.13 (0.03) <.0001 retain
Length for Gestational Age (LGAZ) at
Birth 0.57 (0.03) <.0001 retain 0.57 (0.03) <.0001 retain
Weight for Gestational Age (WGAZ) at
Birth 0.33(0.03) <.0001  drop? - - -
Firstborn 0.11 (0.07) 0.10 drop - - -
Child 6-month Hb Concentration (g/L) -0.02 (0.04) 0.69 drop - - -
Change in Hb 6 to 18 months 0 (0.04) 0.91 drop - - -
Child 6-month ZPP Concentration 0.05 (0.04) 0.18 drop - - -
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Change in ZPP 6 to 18 months

Highest Quartile Diarrhea Prevalence
(>=3.5% of days)

Highest Quartile Fever Prevelance
(>=2.5% of days)

ARI Prevalence (% of days)
Prevalence of reported poor appetite
(% of days)

Caregiving Factors
Exclusive Breastfeeding First 6 mo
9-month dietary diversity score
12-month dietary diversity score
15-month dietary diversity score
18-month dietary diversity score
Mean dietary diversity score
18-Month variety of play materials
18-Month activities with caregivers

0.04 (0.04)
0(0.07)

-0.04 (0.07)
-0.04 (0.03)

-0.06 (0.03)

0.08 (0.07)
0.04 (0.03)
0.05 (0.03)
0.02 (0.03)
0.05 (0.03)
0.05 (0.03)
0.02 (0.03)
0.03 (0.03)

0.25

0.99

0.57
0.25

0.04

0.27
0.25
0.12
0.48
0.12
0.11
0.54
0.28

drop
drop

drop
drop

retain

drop
drop
drop
drop
drop
drop
drop
drop

-0.06 (0.03)

0.04

retain

Drop due to collinearity with LGAZ at birth
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Supplemental Table 4. Variable Selection Results for Cohort B: DY AD-Malawi

Intergenerational factors

Maternal Height (cm)
Environmental Factors

Asset Index

Household Food Insecurity Access Scale

Paternal Education (y)

Maternal Education (y)

Unimproved water source

Unimproved toilet facility
Maternal Factors

Maternal Age (y)

Maternal Body Mass Index (kg/m2)

Maternal HIV Positive

Maternal Malaria at Baseline: Positive
RDT

Maternal Baseline Hb Concentration
(g/L)

Maternal Baseline ZPP Concentration
(umol/mol heme)

Maternal Baseline Serum (?)Tfr
Maternal Baseline AGP

Maternal AGP 36 wk gestation
Maternal Elevated AGP (>=1) at both
Baseline and 36 wk gestation

Maternal Baseline Basal Cortisol

Maternal Basal Cortisol at 28 wk
gestation

Maternal Basal Cortisol at 36 wk
gestation

Mean Maternal Basal Cortisol across the
three time points

Maternal Baseline Perceived Stress Scale
(PSS) score

Maternal PSS score at 28 wk gestation

Maternal PSS score at 36 wk gestation
Mean Maternal PSS score across the
three time points

Maternal Depression Score

Maternal Cognitive Score
Maternal Functional Health Literacy
Score

Independent association with 18-

Adjusted for other variables in the

month LAZ same category
Estimate (SE) p-value  Decision Estimate (SE) p-value  Decision
0.40 (0.04) <.0001 retain 0.40 (0.04) <.0001 retain
0.14 (0.04) 0.00 retain 0.04 (0.06) 0.54 drop
-0.09 (0.04) 0.03 retain -0.05 (0.05) 0.26 drop
0.14 (0.04) 0.00 retain 0.08 (0.05) 0.11 retain
0.11 (0.04) 0.01 retain 0.03 (0.05) 0.53 drop
0.06 (0.15) 0.66 drop - - -
-0.37 (0.14) 0.01 retain -0.21(0.18) 0.24 drop
-0.01 (0.04) 0.72 drop - - -
0.09 (0.04) 0.03 retain 0.09 (0.05) 0.07 retain
-0.25(0.13) 0.052 drop - - -
-0.06 (0.1) 0.56 drop - - -
0.03 (0.04) 0.47 drop - - -
-0.01 (0.04) 0.83 drop - - -
-0.03 (0.04) 0.48 drop - - -
-0.14 (0.04) 0.00 retain -0.07 (0.05) 0.16 drop
-0.09 (0.05) 0.0498 retain -0.03 (0.05) 0.56 drop
-0.33(0.33) 0.32 drop - - -
-0.21(0.11) 0.06 drop - - -
-0.17 (0.17) 0.32 drop - - -
0.39 (0.30) 0.25 drop - - -
-0.19 (0.1) 0.052 drop - - -
0.04 (0.04) 0.32 drop - - -
0.02 (0.05) 0.64 drop - - -
-0.02 (0.05) 0.65 drop - - -
0.03 (0.04) 0.53 drop - - -
0.01 (0.04) 0.75 drop - - -
0.1 (0.04) 0.03 retain 0.06 (0.05) 0.24 drop
0.09 (0.04) 0.04 retain 0.05 (0.05) 0.33 drop
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Child Factors

Gestational age at birth 0.12 (0.04) 0.00 retain 0.12 (0.04) 0.00 retain
Length for Gestational Age Z-Score

(LGAZ) at Birth 0.54 (0.04) <.0001 retain 0.54 (0.04) <.0001 retain
Weight for Gestational Age Z-Score

(WGAZ) at Birth 0.50 (0.04) <.0001 drop?
Firstborn 0.05 (0.10) 0.64 drop - - -
Child 6-month Hb Concentration 0.17 (0.05) 0.00 retain 0.15 (0.06) 0.01 retain
Change in Hb 6 to 18 months 0.13 (0.05) 0.01 retain 0.07 (0.06) 0.24 retain3
Child 6-month ZPP Concentration -0.08 (0.06) 0.18 drop - - -
Change in ZPP 6 to 18 months 0.00 (0.06) 0.97 drop - - -
Child 6-month AGP -0.03 (0.05) 0.45 drop - - -
Child 18-month AGP -0.18 (0.04) <.0001 retain -0.12 (0.05) 0.03 retain
Child Elevated AGP (>=1) at both 6 and

18 months -0.18 (0.08) 0.03 drop? - - -
Highest Quartile Diarrhea Prevalence

(>=3.5% of days) -0.17 (0.1) 0.10 drop - - -
Highest Quartile Fever Prevalence

(>=2.5% of days) -0.13 (0.12) 0.26 drop - - -
ARl Incidence (episodes per year) 0.00 (0.04) 0.91 drop - - -
Prevalence of reported poor appetite (%

of days) -0.04 (0.04) 0.33 drop - - -
Child 6-month Basal Cortisol 0.05 (0.05) 0.29 drop - - -
Child 12-month Basal Cortisol 0.08 (0.05) 0.10 drop - - -
Child 18-month Basal Cortisol -0.01 (0.04) 0.85 drop - - -
Mean Child Basal Cortisol across the

three time points 0.04 (0.04) 0.31 drop - - -
Accelerometer Mean Vector Magnitude 0.16 (0.05) 0.00 retain 0.07 (0.05) 0.15 drop
Mean % of time spent in moderate to

vigorous physical activity 0.05 (0.05) 0.32 drop - - -

Caregiving Factors

Exclusive Breastfeeding First 6 months -0.24 (0.22) 0.28 drop - - -
9-month feeding frequency yesterday 0.03 (0.04) 0.49 drop - - -
12-month feeding frequency yesterday -0.03 (0.05) 0.58 drop - - -
15-month feeding frequency yesterday 0.00 (0.05) 0.96 drop - - -
18-month feeding frequency yesterday -0.04 (0.04) 0.36 drop - - -
Mean feeding frequency across the four

time points 0.02 (0.04) 0.72 drop - - -
9-month dietary diversity score 0.05 (0.05) 0.32 drop - - -
12-month dietary diversity score -0.03 (0.05) 0.54 drop - - -
15-month dietary diversity score 0.07 (0.05) 0.13 drop - - -
18-month dietary diversity score 0.01 (0.05) 0.74 drop - - -
Mean dietary diversity score 0.03 (0.04) 0.44 drop - - -
18-Month variety of play materials 0.11 (0.04) 0.01 retain 0.1 (0.04) 0.02 retain
18-Month activities with caregivers 0.14 (0.04) 0.00 retain 0.12 (0.04) 0.00 retain

!Drop due to collinearity with LGAZ at birth
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2Drop due to collinearity with child 18-month AGP

3Retain as a covariate
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Supplemental Table 5. Variable Selection Results for Cohort C: DOSE-Malawi

Independent association with 18- Adjusted for other variables in the
month LAZ same category
Estimate (SE) p-value  Decision Estimate (SE) p-value  Decision

Intergenerational Factors

Maternal Height 0.30(0.03) <.0001 retain 0.30(0.03) <.0001 retain
Environmental Factors

Asset Index 0.13 (0.03) <.0001 retain 0.02 (0.04) 0.55 drop

Household Food Insecurity Access Scale -0.06 (0.03) 0.045 retain -0.01 (0.03) 0.80 drop

Distance to Nearest Market -0.14 (0.03) <.0001 retain -0.07 (0.03) 0.04 retain

Paternal Education 0.14 (0.03) <.0001 retain 0.03 (0.04) 0.48 drop

Maternal Education 0.16 (0.03) <.0001 retain 0.11 (0.04) 0.00 retain

Unimproved water source -0.35(0.11) 0.00 retain -0.32(0.12) 0.01 retain

Unimproved toilet facility -0.30(0.21) 0.15 drop - - -
Maternal Factors

Maternal Age 0.00 (0.03) 0.87 drop - - -

Maternal Body Mass Index 0.13 (0.03) <.0001 retain 0.13(0.03) <.0001 retain
Child Factors

Child 6-month Hb Concentration 0.11 (0.03) <.0001 retain 0.08 (0.03) 0.01 retain

Child 6-month ZPP Concentration -0.01 (0.04) 0.80 drop - - -

Change in ZPP 6 to 18 months 0.01 (0.04) 0.71 drop - - -

Diarrhea Prevalence -0.08 (0.03) 0.01 drop? - - -

Diarrhea Incidence -0.09 (0.03) 0.00 retain -0.06 (0.03) 0.049 retain

Fever Prevelance -0.06 (0.03) 0.04 retain -0.01 (0.03) 0.72 drop

Undefined Fever Incidence -0.03 (0.03) 0.35 drop - - -

ARl Incidence 0.03 (0.03) 0.36 drop - - -

Accelerometer Mean Vector

Magnitude 0.14 (0.03) <.0001 retain 0.13(0.03) <.0001 retain

Mean % of time spent in moderate to

vigorous physical activity -0.04 (0.03) 0.22 drop - - -
Caregiving Factors

9-month dietary diversity score 0.02 (0.03) 0.61 drop - - -

12-month dietary diversity score 0.01 (0.03) 0.65 drop - - -

15-month dietary diversity score 0.06 (0.03) 0.048 retain 0.06 (0.03) 0.048 retain

18-month dietary diversity score -0.01 (0.03) 0.82 drop - - -

Mean dietary diversity score 0.05 (0.03) 0.10 drop - - -

18-Month variety of play materials 0.05 (0.03) 0.09 drop - - -

18-Month activities with caregivers 0.06 (0.03) 0.06 drop - - -

ldrop due to collinearity with diarrhea incidence
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Supplemental Table 6. Variable Selection Results for Cohort D: ZINC-Burkina Faso

Independent association with 18- Adjusted for other variables in the
month LAZ same category
Estimate (SE) p-value  Decision Estimate (SE) p-value  Decision

Intergenerational Factors

Maternal Height (cm) 0.31(0.02) <.0001 retain 0.31(0.02) <.0001 retain
Environmental Factors

Asset Index 0.05 (0.02) 0.03 retain 0.03 (0.02) 0.25 drop

Household Food Insecurity Access Scale 0.01 (0.02) 0.66 drop - - -

Distance to Nearest Market (m) -0.04 (0.02) 0.06 drop - -

Father no education -0.04 (0.05) 0.44 drop - - -

Mother no education -0.12 (0.04) 0.00 retain -0.11 (0.04) 0.01 retain

Unimproved water source -0.14 (0.05) 0.00 retain -0.11 (0.05) 0.02 retain

Unimproved toilet facility -0.01 (0.14) 0.95 drop - - -
Maternal Factors

Maternal Age (y) 0.05 (0.02) 0.01 retain 0.04 (0.02) 0.07 drop

Maternal Body Mass Index (kg/m2) 0.12 (0.02) <.0001 retain 0.12 (0.02) <.0001 retain
Child Factors

Firstborn -0.10 (0.05) 0.06 drop - - -

Child 9-month Hb Concentration (g/L) 0.16 (0.03) <.0001 retain 0.15 (0.03) <.0001 retain

Change in Hb 9 to 18 months 0.13 (0.03) <.0001 retain 0.10 (0.03) <0.001 retain

Child 9-month ZPP Concentration -0.02 (0.02) 0.39 drop - - -

Diarrhea Prevalence (% of days) -0.04 (0.02) 0.10 drop - - -

Diarrhea Incidence (episodes per 100 d) -0.05 (0.02) 0.03 retain -0.07 (0.02) 0.006 retain

Fever Prevelance (% of days) 0.00 (0.02) 0.85 drop - - -

Malaria incidence (episodes per 100 d) -0.03 (0.02) 0.14 drop - - -

Child had ARI during surveillance

period 0.03 (0.05) 0.59 drop - - -

Prevalence of reported poor appetite

(% of days) -0.01 (0.02) 0.54 drop - - -
Caregiving Factors

9-month meal frequency in past 24

hours 0.03 (0.02) 0.11 drop - - -

18-month meal frequency in past 24

hours -0.01 (0.02) 0.68 drop - - -

Mean meal frequency in past 24 hours 0.02 (0.02) 0.45 drop - - -

9-month dietary diversity in past 24

hours 0.08 (0.02) <.0001 drop? - - -

18-month dietary diversity in past 24

hours 0.01 (0.02) 0.69 drop - - -

Mean dietary diversity in past 24 hours 0.06 (0.02) 0.00 drop?! - - -

9-month dietary diversity in past 7 days 0.10 (0.02) <.0001 retain 0.11 (0.03) <0.001 retain

18-month dietary diversity in past 7

days 0.03 (0.02) 0.14 drop - - -
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Mean dietary diversity in past 7 days 0.08 (0.02) <.0001 dropl - - -
18-Month variety of play materials 0.18 (0.03) <.0001 retain 0.16 (0.03) <.0001 retain
18-Month activities with caregivers 0.09 (0.03) 0.00 retain 0.05 (0.03) 0.15 drop

!Drop due to collinearity with the 9-month dietary diversity in past 7 days
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Supplemental Table 7. Pathway Selection Results for Cohort A: DY AD-Ghana

Independent
Variable Potential Mediator

Maternal Height

Asset Index
Maternal Hb < 20 weeks
gestation

Gestational Age at Birth
LGAZ at Birth
Child Poor Appetite Prevalence

Asset Index
Maternal Hb < 20 weeks
gestation

Gestational Age at Birth

LGAZ at Birth

Child Poor Appetite Prevalence
Maternal Hb < 20 weeks gestation

Gestational Age at Birth

LGAZ at Birth

Child Poor Appetite Prevalence
Gestational Age at Birth

Child Poor Appetite Prevalence
LGAZ at Birth

Child Poor Appetite Prevalence

Association between IV and Potential

Indirect effect in Multiple Mediation

Mediator Model
p_

Estimate (SE) value Decision Estimate (SE) p-value Decision
0.07 (0.03) 0.02  retain  0.005 (0.003) 0.11 drop
0.06 (0.03) 0.07 drop - - -
0.03 (0.03) 0.31 drop - - -
0.24 (0.03) <.0001 retain 0.113 (0.015) <.0001 retain
-0.04 (0.03) 0.21 drop - - -

0.2 (0.03) <.0001 retain 0.018 (0.007) 0.01 retain
0.1 (0.03) 0.00  retain  0.011(0.004) 0.01 retain
0.04 (0.03) 0.16 drop - - -
0.06 (0.03) 0.08 drop - - -
0.08 (0.03) 0.01  retain  0.009 (0.005) 0.06 drop
0.03 (0.03) 0.33 drop - - -
0.08 (0.03) 0.02  retain  -0.005 (0.003) 0.12 drop
0(0.03) 0.98 drop - - -
-0.04 (0.03) 0.27 drop - - -
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Supplemental Table 8. Pathway Selection Results for Cohort B: DY AD-Malawi

Independent Association between IV and Potential  Indirect effect in Multiple Mediation
Variable Potential Mediator Mediator Model
Estimate (SE) p-value Decision Estimate (SE) p-value Decision
Maternal Height (cm)
Paternal Education 0.15 (0.04) 0.00 retain 0.015 (0.007) 0.03 drop?!
Maternal Body Mass Index (kg/m2) 0.00 (0.04) 0.97 drop - - -
Gestational age at birth 0.08 (0.04) 0.03 retain 0.002 (0.003) 0.53 drop
LGAZ at birth 0.25 (0.04) <.0001 retain 0.109 (0.019) <0.001 retain
Child 6-month Hb Concentration (g/L) 0.06 (0.04) 0.13 drop - - -
Child 18-month AGP -0.01 (0.04) 0.84 drop - - -
18-Month variety of play materials 0.04 (0.04) 0.32 drop - - -
18-Month activities with caregivers -0.01 (0.04) 0.89 drop - - -
Paternal Education
Maternal Body Mass Index (kg/m2) 0.17 (0.04) <.0001 retain 0.010 (0.007) 0.19 drop
Gestational age at birth 0.02 (0.04) 0.62 drop - - -
LGAZ at birth 0.05 (0.05) 0.34 drop - - -
Child 6-month Hb Concentration (g/L) 0.09 (0.04) 0.02 retain 0.012 (0.007) 0.09 drop
Child 18-month AGP -0.08 (0.04) 0.06 drop - - -
18-Month variety of play materials 0.10 (0.04) 0.01 retain 0.006 (0.006) 0.27 drop
18-Month activities with caregivers 0.00 (0.04) 0.95 drop - - -
Maternal Body Mass Index (kg/m2)
Gestational age at birth 0.00 (0.04) 0.91 drop - - -
LGAZ at birth 0.13 (0.05) 0.01 retain 0.052 (0.020) 0.01 retain
Child 6-month Hb Concentration (g/L) 0.02 (0.04) 0.60 drop - - -
Child 18-month AGP -0.04 (0.04) 0.35 drop - - -
18-Month variety of play materials 0.06 (0.04) 0.10 drop - - -
18-Month activities with caregivers -0.03 (0.04) 0.43 drop - - -
Gestational age at birth
Child 6-month Hb Concentration (g/L) 0.19 (0.04) <.0001 retain 0.017 (0.008) 0.025 retain
Child 18-month AGP 0.02 (0.04) 0.65 drop - - -
18-Month variety of play materials 0.04 (0.04) 0.27 drop - - -
18-Month activities with caregivers 0.03 (0.04) 0.37 drop - - -
LGAZ at birth
Child 6-month Hb Concentration (g/L) 0.05 (0.04) 0.14 drop - - -
Child 18-month AGP -0.04 (0.04) 0.25 drop - - -
18-Month variety of play materials 0.07 (0.04) 0.045 retain 0.005 (0.004) 0.26 drop
18-Month activities with caregivers 0.08 (0.04) 0.02 retain 0.01 (0.006) 0.09 drop
Child 6-month Hb Concentration (g/L)
18-Month variety of play materials 0.09 (0.04) 0.02 retain 0.013 (0.008) 0.104 drop
18-Month activities with caregivers -0.05 (0.04) 0.19 drop - - -
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Child 18-month AGP
18-Month variety of play materials 0.01 (0.04) 0.81 drop
18-Month activities with caregivers 0.00 (0.04) 0.95 drop

IDrop due to significant interaction between maternal height and paternal education.
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Supplemental Table 9. Pathway Selection Results for Cohort C: DOSE-Malawi

Independe

nt Variable  Potential Mediator

Association between IV and Potential

Indirect effect in Multiple Mediation

Maternal height

Maternal Education

Distance to nearest market

Unimproved Water Source

Maternal BMI

Child 6-month Hb

Diarrhea Incidence

Physical Activity: Mean Vector Magnitude

15-Month Dietary Diversity in Past 7 Days
Maternal Education

Maternal BMI

Child 6-month Hb

Diarrhea Incidence

Physical Activity: Mean Vector Magnitude

15-Month Dietary Diversity in Past 7 Days
Distance to nearest market

Maternal BMI

Child 6-month Hb

Diarrhea Incidence

Physical Activity: Mean Vector Magnitude

15-Month Dietary Diversity in Past 7 Days
Unimproved Water Source

Maternal BMI

Child 6-month Hb

Diarrhea Incidence

Physical Activity: Mean Vector Magnitude

15-Month Dietary Diversity in Past 7 Days
Maternal BMI

Child 6-month Hb

Diarrhea Incidence

Physical Activity: Mean Vector Magnitude

15-Month Dietary Diversity in Past 7 Days
15-Month Dietary Diversity in Past 7 Days

Child 6-month Hb

Diarrhea Incidence

Physical Activity: Mean Vector Magnitude

Mediator Model
Estimate (SE) p-value Decision  Estimate (SE) p-value Decision
-0.08 (0.03) 0.001 retain 0.013 (0.006) 0.03 drop!?
0.13 (0.03) <0001  retain  0.005 (0.003) 0.15 drop
-0.25(0.1) 0.013 retain 0.006 (0.007) 0.37 drop
0.00 (0.03) 0.88 drop - - -
0.08 (0.03) 0.00 retain 0.012 (0.005) 0.03 retain
0.05 (0.03) 0.06 drop - - -
0.03 (0.03) 0.40 drop - - -
0.08 (0.03) 0.01 retain 0(0.002) 0.94 drop
0.09 (0.03) 0.00 retain  0.011 (0.005) 0.02 retain
0.11 (0.03) <.0001 retain 0.012 (0.005) 0.01 retain
-0.02 (0.03) 0.41 drop - - -
-0.02 (0.03) 0.45 drop - - -
0.11 (0.03) 0.00 retain  0.003 (0.003) 0.33 drop
-0.15 (0.03) <0001  retain  -0.015(0.005)  0.00 retain
-0.01 (0.03) 0.69 drop - - -
0.10 (0.03) 0.00 retain  -0.007 (0.003)  0.04 retain
-0.03 (0.03) 0.31 drop - - -
0.00 (0.03) 0.92 drop - - -
-0.26 (0.1) 0.01 retain  -0.007 (0.004)  0.08 drop
-0.17 (0.1) 0.10 drop - - -
0.49 (0.1) <0001  retain  -0.005(0.004)  0.19 drop
-0.3(0.12) 0.02 retain -0.011 (0.006) 0.048 retain
0.14 (0.12) 0.27 drop - - -
0.10 (0.03) 0.00 retain  0.009 (0.003) 0.01 drop?
-0.02 (0.03) 0.46 drop - - -
-0.01 (0.03) 0.86 drop - - -
0.05 (0.03) 0.07 drop - - -
0.06 (0.03) 0.049 retain 0.007 (0.004) 0.07 drop
0.08 (0.03) 0.00 retain  -0.008 (0.004)  0.04 retain
-0.04 (0.03) 0.20 drop - - -

'Drop due to significant interaction between maternal height and maternal education

2Drop due to significant interaction between maternal education and child 6-month Hb
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Supplemental Table 10. Pathway Selection Results for Cohort D: ZINC-Burkina Faso

Independent
Variable

Potential Mediator

Maternal Height (cm)

Mother no education

Unimproved water source

Maternal BMI

Child 9-month Hb

Change in Hb 9 to 18 months

Diarrhea incidence

9-month dietary diversity in past 7 days
18-Month variety of play materials

Mother no education

Maternal BMI

Child 9-month Hb

Change in Hb 9 to 18 months

Diarrhea incidence

9-month dietary diversity in past 7 days
18-Month variety of play materials

Unimproved water source

Maternal BMI

Maternal BMI

Child 9-month Hb

Change in Hb 9 to 18 months

Diarrhea incidence

9-month dietary diversity in past 7 days
18-Month variety of play materials

Child 9-month Hb

Change in Hb 9 to 18 months

Diarrhea incidence

9-month dietary diversity in past 7 days
18-Month variety of play materials

9-month dietary diversity in past 7 days

Child 9-month Hb
Change in Hb 9 to 18 months
Diarrhea incidence

Child 9-month Hb

18-Month variety of play materials

Change in Hb 9 to 18 months

Association between IV and Potential

Indirect effect in Multiple Mediation

Mediator Model
p-
Estimate (SE) value Decision Estimate (SE) p-value  Decision
-0.03 (0.04) 0.38 drop - - -
0(0.04) 0.94 drop - - -
0.02 (0.02) 0.22 drop - - -
0.02 (0.02) 0.44 drop - - -
-0.01 (0.02) 0.45 drop - - -
0.04 (0.02) 0.07 drop - - -
0.06 (0.02) 0.00 retain 0.005 (0.002) 0.01 retain
0.05 (0.03) 0.09 drop - - -
0(0.04) 0.94 drop - - -
-0.06 (0.04) 0.14 drop - - -
-0.03 (0.04) 0.52 drop - - -
-0.12 (0.05) 0.01 retain 0.003 (0.003) 0.41 drop
-0.07 (0.04) 0.10 drop - - -
-0.32(0.06)  <.0001 retain -0.018 (0.008) 0.02 retain
-0.09 (0.04) 0.03 retain -0.004 (0.004) 0.26 drop
-0.1 (0.04) 0.02 retain -0.003 (0.003) 0.36 drop
-0.01 (0.04) 0.74 drop - - -
0.04 (0.05) 0.44 drop - - -
-0.02 (0.04) 0.59 drop - - -
-0.15 (0.07) 0.02 retain -0.009 (0.005) 0.08 drop
0.06 (0.02) 0.00 retain 0.008 (0.006) 0.20 drop
-0.04 (0.02) 0.048 retain -0.005 (0.005) 0.29 drop
0.05 (0.02) 0.02 retain -0.008 (0.005) 0.11 drop
0.03 (0.02) 0.13 drop - - -
0.07 (0.03) 0.01 retain 0.015 (0.007) 0.03 retain
0.08 (0.02) <.0001 retain 0.01 (0.003) 0.00 retain
-0.02 (0.02) 0.35 drop - - -
0.06 (0.02) 0.01 retain -0.004 (0.002)  0.04997 retain
0.14 (0.03) <.0001 retain 0.028 (0.009) 0.00128 retain
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18-Month variety of play materials -0.04 (0.03) 0.24 drop
Diarrhea incidence
18-Month variety of play materials 0.11 (0.04) 0.00 retain 0.017 (0.007) 0.01 retain
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Supplemental Table 11. Coefficients for Direct and Indirect Effects on 18-month LAZ in the Final Models

Dependent
Variable/
Mediator

To LAZ from

Cohort A: Cohort B: Cohort C: Cohort D:
DYAD-Ghana DYAD-Malawi DOSE-Malawi ZINC-Burkina Faso
% of % of % of % of
effect effect effect effect
direct direct direct direct
(top) or (top) or (top) or (top) or
indirect indirect indirect indirect
Independent Variable Estimate® (SE)  (bottom)® Estimate® (SE)  (bottom)® Estimate® (SE)  (bottom)® Estimate® (SE)  (bottom)®
Maternal Height 0.19*** (0.03) 66% 0.27*** (0.04) 70% 0.28*** (0.03) 98% 0.30*** (0.02) 99%
Household Asset Index 0.04 (0.03) 72% - - - - - -
Distance to Nearest Market - - - - -0.06* (0.03) 84% - -
Maternal Education - - - - 0.08** (0.03) 93% 0.06 (0.04) 57%
Paternal Education - - 0.06 (0.04) 100% - - - -
Improved Water Source - - - - 0.11 (0.11) 74% 0.10* (0.04) 100%
Maternal BMI - - 0.03 (0.03) 38% 0.10*** (0.03) 94% 0.10%** (0.02) 92%
Maternal Hb at < 20 weeks
gestation 0.07* (0.03) 100% - - - - - -
9- or 15-Month dietary
diversity in past 7 days - - - - 0.02 (0.02) 128% 0.06** (0.02) 92%
18-Month variety of play
materials - - 0.03 (0.03) 100% - - 0.14*** (0.03) 100%
18-Month activities with
caregivers - - 0.10* (0.03) 100% - - - -
Gestational age at birth 0.17*** (0.03) 100% 0.13** (0.04) 94% - - - -
LGAZ at birth 0.51*** (0.03) 100% 0.45*** (0.04) 100% - - - -
Child 6 or 9-month Hb
Concentration - - 0.05 (0.05) 100% 0.06* (0.03) 100% 0.12*** (0.03) 88%
ChangeinHb 6 or9to 18
months - - 0.04 (0.05) 100% - - 0.13*** (0.03) 100%
Child 18-month AGP - - -0.15*** (0.04) 100% - - - -
Diarrhea incidence 6 or 9 to
18 months - - - - -0.09%* (0.03) 100% -0.10%** (0.02) 113%
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Prevalence of reported poor
appetite (% of days)

Accelerometer Mean Vector
Magnitude

-0.04 (0.03)

100%

0.13*** (0.03)

100%

To Maternal BMI from
Maternal Education
Distance to Nearest Market

To Maternal Hb at < 20 weeks gestation from
Household Asset Index

To 9-month dietary diversity in past 7 days from
Maternal Height

To 18-Month variety of play materials from
Maternal Education
Maternal BMI
Child 9-month Hb
Diarrhea incidence 9 to 18 mo

To Gestational age at birth from
Household Asset Index

To LGAZ at birth from
Maternal Height
Maternal BMI

To Child 6 or 9-month Hb Concentration from
Maternal Height

Maternal BMI
9-Month dietary diversity in
past 7 days

Gestational age at birth

To Diarrhea incidence 6 or 9 to 18 months from

0.20%** (0.03)

0.10** (0.03)

0.23*** (0.03)

17%

11%

34%

0.26%** (0.04)
0.11* (0.04)

0.19%** (0.04)

30%
62%

6%

0.06* (0.03)
-0.13*** (0.03)

0.08* (0.03)
0.10%** (0.03)

7%
11%

2%
6%

0.06** (0.02)

-0.31*** (0.06)

0.06* (0.03)

0.12*** (0.03)

0.08* (0.04)

0.08*** (0.02)
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1%

43%
8%
12%
-8%

12%



Distance to Nearest Market - - - - 0.10*** (0.03) 5% - -
9- or 15-Month dietary

diversity in past 7 days - - - - 0.06** (0.02) -28% 0.06** (0.02) -5%
To Accelerometer Mean Vector Magnitude
from
Improved Water Source - - - - 0.29* (0.12) 26% - -
2Estimates are standardized such that they represent the change in units of SD of the dependent variable/mediator for each 1 SD change in the independent
variable.

bIn the top half of the table, under the heading “Direct Effects” the percentage represents the proportion of the effect of the independent variable that is
directly associated with the dependent variable. In the bottom half of the table, under the heading “Indirect Effects” the percentage represents the proportion
of the effect of the independent variable on the dependent variable that is mediated by the mediator.

*p < 0.05 after correcting for multiple comparisons using the Benjamini Hochberg correction
**p < 0.01 after correcting for multiple comparisons using the Benjamini Hochberg correction
***p < 0.001 after correcting for multiple comparisons using the Benjamini Hochberg correction
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